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  In this issue of Clinical Update, we continue with 
our review of the literature published on chest drainage 
in 2015. The previous issue covered trauma, cardiac 
surgery, lung resection, and pleural effusion. You can 
read that issue here. In this issue, we will cover chest 
tube insertion, general chest tube management, and 
digital drains. 
Chest Tube Insertion
  A number of authors looked at chest tube insertion 
in 2015. While the procedure is generally safe in the 
hands of experienced practitioners, surveys and audits 
continue to reveal concerns related to lack of experi-
ence or knowledge about managing pleural conditions.1 
Physician groups in the UK are carefully examining how 
physicians are trained; one author notes true procedural 
competence is not only the technical proficiency but 
the clinical knowledge to determine when a procedure 
is and is not indicated.1 Furthermore, what happens to 
skills over time? Once training is over, how are skills 
maintained? Should chest tube insertion be limited to a 
small group of expert practitioners, perhaps through a 
pleural consultation service, or should all hospital-based 
clinicians be required to maintain the competency? 
  One expert group conducted a survey of 66 internal 
medicine trainees, asking them to choose the location 
for safe tube insertion in a man with large symptom-
atic pneumothorax and mark it on a photograph. Two 
experts were also asked to mark the “triangle of safety” 
on the same picture. Forty of the 66 physicians marked 
a site within the safety triangle; 20/26 of the incorrect 
sites were too low.2
  UK researchers identified chest tube placement 
locations on cadavers with a mean age of 84 years.3 
They compared the British Thoracic Society, Advanced 
Trauma Life Support and European Trauma Course 
guidelines for identifying the fifth intercostal space to 
avoid subdiaphragmatic tube placement. Guidelines 
were developed because the traditional palpation of 
the intercostal spaces is challenging in obese or mus-
cular patients and those with trauma. The authors also 
considered avoiding damage to peripheral nerves of 
the chest wall. Experienced clinicians marked insertion 
sites, following guidelines. A senior anatomy professor 
evaluated anatomical accuracy following dissection of 

the chest wall. 
  The sixth intercostal space (ICS) was the one most 
commonly identified by all methods, with a range of the 
3rd to 8th ICS. The 5th ICS or above was marked in only 
16/96 attempts (17%) regardless of guideline followed. 
The trauma guidelines marks completely avoided the 
long thoracic nerve and 96% of the nerve branches.3 
  The same researchers then designed a study using 
31 volunteers in their 20s (62 sides for tube placement) 
to compare locations following the same guidelines.4 

The original article provides detailed explanations of 
the different methods. The authors used ultrasound to 
confirm locations. 
  The site selected was significantly more likely to 
overlie the sixth intercostal space or below in women 
compared with male volunteers, as was noted in the 
cadaver study. Individual methods that relied on the 
nipple line also resulted in significantly lower marks in 
women volunteers. There was no difference between 
right and left sides of the chest. Of note, the degree 
of arm abduction changed the relationship of the skin 
marking to underlying rib margins. Ultrasonography 
can be used to confirm the site; however, results are 
affected by body habitus and operator experience.4
  Kentucky researchers did a retrospective review to 
evaluate the location of the distal tip of the tube after 
insertion and whether that location affected tube func-
tion in 291 trauma patients who had CT scans after 
chest tube insertion in the emergency department.5 The 
most common placement was in the 6th ICS (36%), with 
26% in the 5th ICS; 39% were directed to a posterior 
location within the chest, and 34% were in a fissure. 
One tube was placed below the diaphragm, and two 
within the axillary soft tissue.
  The detailed statistical analysis found the tubes 
“worked” regardless of how the clinician directed the 
distal end, even if it ended up in a fissure. Like direction, 
ICS was not associated with the need for secondary 
interventions (second tube, VATS, thoracotomy, or 
interventional radiology drainage) unless the tube was 
too low.
  Canadian pediatric emergency specialists devel-
oped a day-long procedural training course with “task 
trainers” that simulated the pediatric chest for practice.6 

Learners were expected to complete Web-based mod-
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In the Literature
Sepsis: What’s in a Name?
The current issue of Critical Care Medicine offers two 
must-read editorials about sepsis. The new definition, 
“life-threatening organ dysfunction caused by a dys-
regulated host response to infection” published in JAMA 
earlier this year. One author questions the requirement 
of infection as the trigger; what about pancreatitis, heat 
shock, ischemia-reperfusion injury and endotoxemia, 
that result in a similar clinical presentation through the 
same biologic pathways? He notes the advance in 
the focus on organ dysfunction and the more generic 
description of a dysregulated response rather than 
characterizing the response as pro-inflammatory, for 
example. His editorial is a valuable analysis of how we 
come to these definitions and how diagnostic criteria 
and therapeutic stratification flow from them. The other 
explores the long-term consequences faced by sepsis 
survivors who often face residual organ dysfunction that 
significantly reduces health-related quality of life. This 
author reminds critical care practitioners that surviving 
an ICU stay is only part of the equation – that the quality 
of life that follows is equally critical.
Sources: Marshall JC: Sepsis-3: What is the meaning of a definition? 
Critical Care Medicine 2016;44(8):1459-1460. PubMed Citation

Anderson-Shaw L: Surviving severe sepsis: is that enough? Critical 
Care Medicine 2016;44(8):1603-1604. PubMed Citation

You Can Go Home Again – Just Don’t Come Back 
Hospitals are now penalized if their readmission rate 
for Medicare patients does not meet performance stan-
dards. Nurse researchers from the University of North 
Florida analyzed the relationship between unplanned 
hospital readmissions and the Total Performance Score 
(TPS) assigned by CMS. In 2016, domains compris-
ing the TPS include the clinical process of care, the 
patient experience of care, outcomes, and efficiency. 
The researchers found TPS significantly and inversely 
related to readmission rates for acute myocardial infarc-
tion, heart failure, and pneumonia. This article provides 
a detailed explanation of methodologies now used 
to determine hospital payments under Medicare and 
Medicaid.
Source: Haley DR, et al: Hospital value-based purchasing and 
30-day readmissions: are hospital ready? Nursing Economic$
2016;34(3):110-116. PubMed Citation

Owls and Larks and the Effect on Shift Work Balance
A fascinating article in the Journal of Nursing Scholarship 
examines how a nurse’s chronotype (his or her person-
al circadian rhythm), the shift schedule, and the nature 
of work on each shift affect both job-related and general 
well-being. Researchers looked at three settings: an 
acute care hospital, a maternity hospital, and an SNF 
and defined operational characteristics such as occu-
pational hierarchy, autonomy, skill utilization, patient 
profile, health conditions, nature of common services, 
intrinsic rewards, and differences in work demand by 
shift in each of the practice areas. They then surveyed 
nurses on each shift in each practice area, looking at 
chronotype, negative affectivity, job satisfaction and 
general mental health. This research provides impor-
tant data for nurse managers who want to enhance their 
staff’s adaptability to shift work. 
Source: Rodwell, J et al: Managing work across shifts: not all shifts 
are equal. Journal of Nursing Scholarship 2016;48(4):397-405. 
PubMed Citation

Does Organ Failure Include Skin Failure?
A wound care specialist discusses the concept of skin 
failure and notes that skin is not included in defini-
tions of multiorgan dysfunction syndrome (MODS) and 
its sequelae. The few descriptions that do exist are 
inconsistent, limiting any clinical usefulness or practical 
application. This author suggests if the skin no longer 
performs its role maintaining vasomotor tone, body 
temperature, and water balance; and ceases protecting 
from infection and mechanical trauma, it can be consid-
ered failing. The author urges recognition of skin failure 
as a common clinical syndrome so that experts can 
develop common nomenclature and research priorities.
Source: Levine JM: Skin failure: an emerging concept. JAMDA 
2016;17(7):666-669. PubMed Citation

Another Quality Measure?
Respiratory Care provides an interesting and com-
prehensive debate on whether ventilator-associated 
events (VAE, formerly ventilator-associated pneumo-
nia or VAP) should become a quality indicator for 
ICUs. This lengthy article includes discussion from the 
Respiratory Care Controversies III conference at which 
it was presented. 
Source: Klompas M., et al: Should ventilator-associated 
events become a quality indicator for ICUs? Respiratory Care 
2016;61(6):723-736. PubMed CitationPage 2
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ules before the hands-on training. Three learners spent 
45 minutes at each task station with an expert teacher to 
demonstrate the procedure and then provide feedback 
on learner performance.
  The researchers evaluated homemade task trainers 
on three dimensions of realism: physical, conceptual, 
and emotional. Homemade models were judged to be 
more realistic for chest tube insertion (pork ribs, $20) 
and pericardiocentesis (gelatin and balloon mold, $70) 
while the commercial model was more realistic for crico-
thyrotomy. All post-course scores for comfort performing 
the procedure, willingness, and time to perform were 
significantly improved. The authors recommend further 
evaluation of how long clinicians retain skills, and wheth-
er the added realism contributed to increased learning. 

  Scotland physicians report on a project designed to 
teach high-risk clinical skills to remote and rural practi-
tioners.7 They based their training on Miller’s pyramid: 
reading about a procedure, talking through it, theoretical 
teaching, and real practice. The actual technical proce-
dure may not be the greatest challenge; knowing when 
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One of the challenges for nurses bringing research to 
practice is interpreting the statistics reported in many 
studies. While most recognize p values, concepts 
such as ANOVA, ANCOVA, hazard ratio and odds 
ratio can be more challenging.

Electronic Statistics Textbook
Dell Software provides free online access to this text 
as support for its Statistica software.

http://www.statsoft.com/textbook

OpenStax Free Textbooks
OpenStax, a non-profit located at Rice University, was 
created to improve student access to education. They 
published their first textbook in 2012 and have a vari-
ety of high-quality, peer-reviewed textbooks that can 
be downloaded as large PDFs for free, or purchased 
in book form at very low prices ($52 for an anatomy 
and physiology text). Their introductory statistics book 
is available here: 
https://openstax.org/details/introductory-statistics 

Other PDF textbooks are:

Medical Statistics, 4th edition, by David Manchin

http://bit.ly/2aIvS9F 

Medical Statistics at a Glance, by Aviva Petrie

http://bit.ly/2aq7ntV

Little Handbook of Statistical Practice

A statistics professor at Tufts decided to put his teach-
ing notes for his Statistical Methods for Nutrition 
Research course online. Since he started this project, 
Amazon made it possible for him to publish his Web 
pages as an eBook, but the content is still available 
here:  http://www.jerrydallal.com/LHSP/LHSP.HTM
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to carry it out with situational awareness and leadership 
in an emergency situation often is. 
  Key leaders designed a mobile skill unit containing 
task trainers, medium-fidelity simulators, and AV tech-
nology. During the pilot, they trained 1700 practitioners. 
A needs assessment showed the training most wanted 
was chest tube insertion. This imperative was reinforced 
by a National Patient Safety Agency report identifying 
12 deaths directly attributable to chest tubes. The work-
shop uses a blended learning approach for theoretical 
and practical elements with a focus on decision-making 
scenarios and technical skills. 
  Once practitioners are taught, how can their ability 
to carry out procedures be evaluated? Two groups of 
researchers, one in Canada and the other in Australia 
offer competency assessment tools.8,9 The Canadian 
groups followed up on their homemade task trainers to 
then develop a competency assessment tool: the Tool for 
Assessing Chest Tube Insertion Competency (TACTIC). 
It rates 20 independent step-wise tasks required for 
successful chest tube insertion in four categories: prepa-
ration, tube insertion, securing the tube, and confirming 
placement.8 Each task is rated from zero points for 
unacceptable performance to two for complete, correct 
performance. Designers chose the three-point scoring 
instead of a simple yes/no to add an element of quality 
assessment. To validate the tool, eleven physicians were 
videotaped twice: once before the chest tube insertion 
training and once after training. A significant increase in 
scores occurred after training. Statistical analysis deter-
mined the TACTIC is a reliable tool to assess chest tube 
insertion in a simulated model. An added advantage is 
that it identifies phases of the procedure that may need 
remediation. Future work will attempt to correlate scores 
to competent or expert practice. 

The Australian researchers developed a 5-domain, 
100-point assessment tool: the Chest Tube Insertion
Competency Test (TUBE-iCOMPT) that they validated
on both mannequins and live patients.9 The domains
are: (1) pre-procedure checks, (2) patient position-
ing and local anesthesia, (3) blunt dissection or (4)
Seldinger skills, and (5) suturing, drain connection and
dressing. The tool was evaluated by observing novice,
intermediate, and advanced practitioners. Mean scores
were significantly different when compared by experi-
ence. The authors urge the use of tools to assess
competency rather than assuming competency because
a certain number of procedures were done. Of note,
neither research group has established a score that
denotes “competent” performance.
General Chest Tube Management

The British Thoracic Society has been active 

developing standards and conducting audits of pleu-
ral procedures. The 2015 audit report presents data 
on chest tube insertions, pleural aspirations, and local 
anesthetic thoracoscopy.10 Auditors review consent, 
location and timing, complications of these procedures, 
and statistics on drains for pneumothorax and those 
for pleural effusions. Of note, availability and training 
in bedside thoracic ultrasound has increased since the 
2010 audit since ultrasonography improves safety and 
success rate. 
  In response to a safety alert in the UK, physicians 
examined care bundles in medicine and surgery to devel-
op one for chest tube insertion on the medicine wards.11 
Initially, an audit tool was developed according to pub-
lished guidelines to determine how documented practice 
correlated with guidelines and to identify areas where 
improvement was needed. A pilot bundle was developed 
and prospectively tried on several chest tube insertions. 
Feedback from the experience resulted in a revised draft, 
and the process was repeated with revisions and feed-
back two more times. It was tested 15 times over several 
months until all reviewers were satisfied with the tool’s 
content and layout. Ultimately, there were nine cycles of 
development until the results of implementing the bundle 
were presented at a national meeting. 
  The authors note that this particular bundle focuses 
on documentation, not particular tasks performed. 
That said, the key to accurate audits and performance 
improvement is complete documentation from the start.
  London researchers report on a study in which the 
fluid and air leak criteria for chest tube removal were 
liberalized to shorten chest tube duration and associated 
length of stay following lung resection.12 Over four years, 
the fluid drainage criteria for tube removal increased 
from 5 mL/kg to 6 mL/kg to 7 mL/kg to no stated limit as 
long as the drained fluid is not blood or chyle. Air leak 
criteria started with no leak for at least 24 hours, and in 
the last year of the study, when digital chest drains were 
introduced, it changed to a leak of <20 mL/min as mea-
sured by the drain for at least 6 hours.  
  Chest tube duration dropped from 3 days to one 
(removal on POD 1), and hospital LOS from 6 days to 4 
days. There was no increase in post-pull pneumothorax, 
effusion, or chest tube replacement.
  Researchers from Iowa City and Baltimore exam-
ined the diagnostic value of pleural fluid obtained from 
a chest tube collection system.13 They prospectively 
took samples of pleural fluid for diagnostic studies at 
the time of chest tube insertion. Then, drainage samples 
were removed from the collection chamber of the Atrium 
Oasis dry suction chest drain at 2, 6, and 24 hours after 
chest tube insertion and researchers compared those 
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results to the initial sample. There was very little varia-
tion in total protein or albumin, but considerably more 
for measures of LDH and glucose. Repeat measures 
of total protein, albumin, cholesterol, and triglycerides 
showed high correlation at 2 hours and 6 hours; less so 
at 24 hours. More than 80% of all repeat measures were 
within 25% of baseline. LDH, on the other hand, was 
within 25% of baseline in 59% of measurements at 2 
hours, 35% at 6 hours and 25% at 24 hours. The authors 
provide a detailed discussion of pleural fluid diagnostics. 
They concluded the fluid obtained from the chest drain 
provides useful diagnostic information as long as clini-
cians understand the metabolic factors affecting each 
test result.
  Researchers from Poland compared the treatment 
of spontaneous pneumothorax with a small-bore pleural 
catheter (8 Fr, n=22) or large-bore chest tube drain-
age (20-24 Fr, n=27).14 The small-bore catheter was 
connected to a three-way stopcock so air could be aspi-
rated. If less than 2000 mL was aspirated, the tube was 
clamped. If there was still air present and 2000 mL was 
aspirated, the tube was connected to a Heimlich valve. 
The large-bore tube was connected to a chest drain.
  The median duration of treatment was significantly 
shorter in the small-bore group (2.0 v. 6.0 days), result-
ing in a shorter hospital stay (4.0 v. 7.0 days). Otherwise, 
there was no significant difference in patient characteris-
tics or treatment efficacy. 
  German anesthesiologists published a literature 
review to establish standardized procedures, recom-
mend number and size of drainage tubes, ideal suction 
levels, and duration of chest tube drainage.15 While their 
initial goal is appealing, many of their recommendations 
are based on personal preference and not on research. 
For example, they cite two studies that recommend a 
single chest tube postoperatively. They note, “In our 
experience, most surgeons rely on a single large-bore 
tube for most procedures…Personally, we still utilize two 
catheters for bilobectomy, left upper lobe resection…” 
without justification. The authors state “textbooks…
advocate the use of two tubes, with one being placed 
apically and one directly over the diaphragm.” However, 
the citation for this statement is to a journal article, not 
a textbook. The only textbook in the list of references 
is from 1997, citing a chapter on pleural pressure and 
fluid dynamics. Since this is not the only instance in this 
review, this article is not recommended to guide practice.
Digital Chest Drains
  Two studies looked at the role of digital chest drains 
in patient discharge. One, from the UK, described dis-
charging 20 patients who had both persistent air leak 

and a confirmed air space within the pleural cavity on a 
radiograph.16 They were sent home with a digital drain 
that provided suction in the home. Those with an air leak 
but fully inflated lung were connected to a Heimlich valve 
instead. An appendix to the study lists the 20 criteria that 
patients must meet by protocol before they can go home 
with a drain. 
  Six device failures occurred in the 20 patients at 
home. Three were filter blockage; one patient dropped 
the unit, cracking it; another knocked the device over, 
spilling fluid into the internal electronics. A patient with 
the device for more than 200 days experienced a failure 
to charge the device and was readmitted while a new 
device was ordered.   
  The discharge plan saved 772 bed-days, an aver-
age of 39 days per patient. Excluding two patients with 
394 and 104 days of chest drainage, the average dura-
tion of home drainage was 15 days. Not only did this 
reduce expenditures, but it also increased throughput 
on the surgical service, increasing hospital revenue 
and reducing surgical wait times. It would be interest-
ing to compare outcomes for these patients with similar 
patients discharged with less expensive non-electronic 
mobile drains.
  The other discharge study described outpatient 
VATS wedge resections performed in Switzerland.17

Preoperatively, carefully selected patients were told about 
three postop scenarios: discharge on the day of the pro-
cedure, admission for patient preference, or admission for 
medical or surgical reasons. No patient was discharged 
who did not want to go home the day of surgery. 
  The chest tube was placed on -20 cmH20 suc-
tion postoperatively; it was removed when the air leak 
was 0-10 mL/min on a digital drain within two hours 
of surgery. Two hours later, a CXR was checked for 
pneumothorax or retained fluid. If there were no contra-
indications, patients were then offered the opportunity to 
go home. Of 66 wedge resection patients who were can-
didates for outpatient surgery, 55 were discharged and 
11 admitted for patient preference, pleural air leak, or 
management of nausea or pain. There was no morbidity 
or mortality in the cohort. Four patients required read-
mission for pain (n=1), subcutaneous emphysema (n=1), 
and pneumothorax (n=2). Since hospitals in Switzerland 
make more money with longer stays, this study was 
driven by patient preference, not financial imperatives. 
The patients reported much less pain related to the 
short chest tube duration. All patients who went home 
the same day as surgery would want outpatient surgery 
again if they needed lung surgery in the future.  
  Three studies compare electronic chest drains with 
conventional chest drains. 

Continued on page 6
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  Spanish surgeons report on a study that correlates 
preop score for risk of prolonged air leak after lung 
resection to air leak measured with an Atrium Ocean 
chest drain’s air leak meter.18 The study was done 
with 100 consecutive patients having lung resection. 
Researchers standardized the air leak assessment three 
ways: 1. training on measuring air flow, 2. isolating air 
leak measurement from other variables relating to chest 
tube removal, and 3. measuring air flow after chest phys-
iotherapy to minimize microatelectasis. There was 91% 
agreement on measurements made by two independent 
thoracic surgeons with a Kappa index of 0.81, meaning 
the measurements were reliable and reproducible. The 
authors suggest replicating the study with a larger, multi-
institutional study to validate the findings, particularly 
since traditional drains are significantly less expensive 
than the digital counterparts.
  The second study, from Canada, randomized lung 
resection patients to traditional drainage with a PleurEvac 
A6002 or digital drainage with Thopaz.19 Randomization 
was done 24-48 hours after surgery when a true air leak 
was evident. There were 88 patients in the air leak group 
and the same number in the no air leak group. From 
there, 44 in each group were connected to a traditional 
drain or the digital drain. Patients without air leaks had a 
median tube duration of 2.9 (digital) and 3.0 (traditional) 
days, and hospital LOS was 4.0 days regardless of 
group. Patients with air leaks had a median tube duration 
of 4.9 (digital) and 5.6 (traditional) days, and LOS 6.0 
days. None of the differences is significant. Ultimately, 
there was no advantage for the digital drain as has been 
previously suggested. The authors note that clinicians 
often assume clinical benefit from advanced technology, 
but there is a significant knowledge gap in the availability 
of data and its proven clinical significance.
  The third study, from Denmark, is a prospective 
randomized trial designed to compare traditional and 
digital drains to inform this hospital’s purchasing deci-
sion.20 After lobectomy, patients were randomized to a 
Thora-Seal traditional drain (n=50) or a Thopaz digital 
drain (n=55). Patients with the digital drain received  
-15 cmH2O suction because gravity drainage is not avail-
able with the electronic unit; those with the traditional
drain received gravity drainage. There was no significant
difference in chest tube duration (digital 1.9 v traditional
2.2 days) or hospital LOS (5 days). The authors note they
use a strict algorithm to guide tube removal and did not
see a financial advantage to the more expensive unit.
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  We are publishing a special double-issue of Clinical 
Update to cover the research on chest drainage in 2015. 
We’ve grouped the information by topics: Trauma, Cardiac 
Surgery, Lung Resection, and Pleural Effusion. 
Trauma
  Surgeons in South Africa report a long tradition of selec-
tive conservative management of trauma, primarily due to a 
significant mismatch between the number of trauma patients 
and resources available to provide care.1 As resources 
become more plentiful in 21st-century care, should conserva-
tive practice be abandoned? Of 1239 thoracic trauma patients 
treated between 2010 and 2013, 112 required emergency 
thoracotomy and were removed from the study group (9%). 
Of the remaining, 1002 (81%) had tube thoracotomy with 
382 for pneumothorax, 300 for hemothorax, and 320 for 
hemopneumothorax. Patients with pneumothorax required no 
additional intervention after the tube thoracotomy. Of patients 
with hemothorax, 17 (5.6%) required repeat chest tube and 
27 (9%) had VATS. Those with hemopneumothorax had 29 
repeat chest tube placements (9%) and 22 VATS (6.9%)
  Of 125 observed for small pneumothorax (all stab 
wounds), four ended up with tube thoracotomy. The authors 
believe the conservative strategy of initiating tube thoracos-
tomy and monitoring the patients is still a valid strategy for 
high-volume trauma services in developing world settings. 
  Researchers in Wisconsin looked at the natural history 
of pneumothorax or effusion after chest tube removal.2 Data 
from 2008 to 2013 were retrospectively reviewed from the 
administrative database and trauma registry for thoracic 
trauma patients who received thoracotomy tube(s) for hemo-
pneumothorax. Researchers’ focus was the presence of a 
post-pull pneumothorax (PPP) or a post-pull effusion (PPE).
  Of 710 patients with thoracotomy tubes, 300 had PPP/
PPE. These resolved without intervention in 149, leaving 
a study population of 151 with persistent PPP/PPE at dis-
charge. Of these, 115 returned as scheduled for follow-up. 
Seven patients were re-admitted. Three had chest tubes 
reinserted for 1 to 6 days and were then discharged suc-
cessfully. One fall and one stab patient required VATS to 
resolve effusion. One patient with a gunshot wound required 
a wedge resection 25 days after discharge and one involved 
in a motor vehicle crash had a thoracotomy and decortication. 
No asymptomatic individuals required further care. Therefore, 
imaging can be limited to patients with abnormal pulmonary 
findings, and most of them will return within seven days of 
discharge. 

 Trauma and emergency specialists in Japan exam-
ined the placement of chest tubes for routine trauma care 

management.3 While guidelines suggest posterior chest 
wall placement, these tend to act as nonfunctional drains to 
evacuate pneumothorax. Researchers measured volume of 
fluid drained from hemothoraces from 78 chest tubes placed 
in 75 blunt trauma patients over six years. They defined mas-
sive acute hemothorax (MAH) as more than 500mL of bloody 
drainage or required intervention for hemostasis within 24 
hours; these patients should have posteriorly placed tubes. 
  The overall incidence of MAH was 23%; independent 
predictors were multiple rib fractures, shock, pulmonary 
opacities on CXR, and endotracheal intubation. When these 
were absent, MAH did not occur; thus, the thoracotomy tube 
did not need to be placed posteriorly along the chest wall. 
Anterior placement in low-risk patients results in significantly 
lower rates of tube malposition. 
  In China, researchers did a systematic review and 
meta-analysis to compare outcomes of VATS with open tho-
racotomy in hemodynamically stable chest trauma patients.4  

Twenty-six studies were analyzed. There was a significant 
reduction in postoperative complications, chest tube duration, 
volume of drainage, and length of hospital stay in patients 
treated with VATS. Surgeons used the procedure most 
commonly for hemostasis of bleeders, evacuation of clotted 
hemothorax, repair of lung and diaphragmatic lacerations, 
control of air leak, and wedge resections. 
  Another study from South Africa assessed whether PGY1 
and PGY2 surgeons-in-training knew the correct anatomical 
location for intercostal chest drain placement at the lateral 
border of the pectoralis major, the anterior border of the latis-
simus dorsi and the fifth intercostal space. Of 152 junior 
doctors, 42 (28%) marked the correct site on a photograph. 
PGY2 level doctors and those who were Advanced Trauma 
Life Support (ATLS) providers were significantly more likely 
to identify the correct site. 
  The same researchers reviewed 58 consecutive patients 
with open pneumothorax over four years to assess outcomes 
of ATLS-recommended management.5 Knife wounds caused 
97% of the injuries. 
  The unit policy followed ATLS: initial treatment with an 
occlusive dressing, taped on three sides to create a “flutter 
valve;” followed by intercostal drain insertion; and then 
repair of the chest wall defect. There were no complications 
when doctors followed the protocol. Deviations occurred in 
six patients. Three had wounds sutured before being sent 
for CXR – they all developed subcutaneous emphysema 
and tension pneumothorax that required emergent needle 
decompression. Two patients’ dressings were secured on all 
four sides, tension pneumothorax occurred, but was rapidly 
treated. The final deviation from policy was inserting the 
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In the Literature
What do the Patients Think About Fecal Transplants?
Every nurse should read the study reported in the 
American Journal of Infection Control about the patient 
experience with fecal microbiota transplants (FMT) for  
C. difficile infection. Researchers interviewed 17 patients.
Before FMT, patients described profound physical symp-
toms, depression, fear of dying, fear of never getting
better, and fear of infecting others. They worried about
being a burden on their families, the cost of ongoing treat-
ment, and loss of income. They were also frustrated by the
resistance of physicians who had limited knowledge of this
treatment option. When patients reached a tipping point,
they actively sought FMT by self-referral. After treatment,
they universally described the ease of the procedure, the
lack of the “ick factor” and the frustration that there are so
many barriers to this effective treatment. Since previous
surveys of physicians revealed that physicians did not
offer FMT because they believed patients would find it
unappealing and they found it unappealing themselves, it
is critically important to overcome these misconceptions
and advocate for patients who feel hopeless that their
condition will never improve.
Source: Pakyz AL, et al.: Fecal microbiota transplantation for recur-
rent Clostridium difficile infection: the patient experience. American 
Journal of Infection Control 2016;44(5):554-559. PubMed Citation

Ventilator Adverse Events: Tomayto or Tomahto? 
Various organizations have developed reporting systems 
and databases to track adverse events. Unfortunately, 
there is no standard taxonomy to describe these events, 
nor an agreement on reporting the severity of harm (or 
near miss). A report in Respiratory Care describes how 
three incident reporting systems handle ventilator-related 
events. The authors analyzed the Pennsylvania Patient 
Safety Reporting System, the University HealthSystem 
Consortium Safety Intelligence Patient Safety Organization 
database, and the FDA MAUDE database. Each has a 
different focus. The top event type reported to PSA was 
human factor issues; to UHC, airway/breathing circuit 
issues; and to MAUDE, ventilator malfunction. This impor-
tant article describes the challenges of analyzing data 
to develop solutions to improve patient care and safety. 
It offers recommendations for developing public-private 
partnerships that will allow clinicians to review the propri-
etary databases, facilitating a rapid transfer of knowledge 
and expertise to enhance the understanding of these 
safety risks.
Sources: Pham JC, et al.: Ventilator-related adverse events: a tax-
onomy and findings from 3 incident reporting systems. Respiratory 
Care  2016;61(5):621-631. PubMed Citation       

Do Nurses Understand the $ Impact of HCAHPS?
In Orthopaedic Nursing, nurse researchers report on 
an extensive study of the relationship between nurs-
es’ pain assessments and patient satisfaction reports. 
Researchers assessed nurse knowledge and HCAHPS 
scores before and after a targeted education program. 
After the program, HCAHPS scores relating to pain 
management improved by 5%. While the education inter-
vention focused on meeting the needs of older patients 
undergoing joint replacement surgery, researchers dis-
covered that while nurses were aware of the importance 
of meeting benchmarks, they were unaware of the linkage 
between HCAHPS scores and hospital reimbursement 
and of nursing’s impact on patient satisfaction. 
Sources: Schroeder DL, et al.: Enhancing nurses’ pain assessment to 
improve patient satisfaction. Orthopaedic Nursing  2016;35(2):108-
117. PubMed Citation

Making Interdisciplinary Rounds More Effective
Military nurses report on developing a tool to facilitate 
communication during morning rounds, citing the Joint 
Commission focus on the key role effective communi-
cation plays in patient safety. Nurses were not always 
available to round with physicians, so they designed a 
tool with prompts for the nurse’s primary concerns for 
the patient in areas such as diet, activity, pain, IVs, labs, 
procedures, wounds/drains, and discharge plans. The 
physicians were to address these concerns and provide 
goals and/or a plan of care for the day. Since this is a 
teaching hospital, the physician pager for the day was 
also noted.  Nurses’ perceived understanding of the plan 
for the patient increased from 38% to 72% after using the 
tool. The authors candidly discuss real-world challenges 
in implementing this quality improvement tool that apply to 
any practice setting.
Source: Perry V, et al.: A daily goals tool to facilitate communica-
tion during morning rounds on a medical-surgical unit. MEDSURG 
Nursing 2016;25(2):83-87.

Is Night-Shift Napping Forbidden or Key to Safe 
Practice?
This article reports the results of a study of night shift nap-
ping for nurses working between midnight and 6 am in two 
hospitals: a community hospital and a children’s hospital. 
Researchers explored the study after an ANA position 
statement noted that allowing naps by workplace policy 
was one of several evidence-based fatigue countermea-
sures. The principal investigator met with nurse managers 
and designated staff on six units to share information 
about risks of sleepiness on the night shift and evidence 
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supporting napping. Each unit was encouraged to develop 
its own evidence-based method to implement napping. 

On three units, nurse managers declined participation 
in the study without presenting it to staff or attempting 
implementation. A fourth unit began the process but did 
not follow through. A fifth unit got as far as having ten 
nurses try napping, but none tried a second nap. There 
was a hospital-wide staffing change that altered the unit’s 
climate, and with increased pressure on resources, there 
was a perceived stigma on napping. The sixth, a med-surg 
unit, successfully implemented napping with 153 30-min-

ute naps during the three months of the study. Several 
nurses had positive experiences with napping in other 
settings and acted as advocates. Those who took naps 
voluntarily reported that they were better able to drive 
home safely after their shift. This article provides detailed 
information about barriers to implementation and how to 
overcome them. 
Source: Geiger-Brown J, et al.: Napping on the night shift: a two-
hospital implementation project. American Journal of Nursing 
2016;116(5):26-33. PubMed Citation       

The incident reporting systems used in the 
research on ventilator-related adverse events are:
Pennsylvania Safety Authority 
http://patientsafetyauthority.org/PA-PSRS/Pages/
PAPSRS.aspx
University HealthSystem Consortium 
https://www.uhc.edu/55432.htm
FDA MAUDE (Manufacturer and User-Facility 
Device Experience) Reporting 
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/
cfmaude/search.cfm

With Memorial Day coming, here are sites dedicated 
to nurses we should remember:

The Nurse’s Memorial at Arlington National 
Cemetery 
http://www.arlingtoncemetery.net/nurse-memorial.htm

http://www.arlingtoncemetery.mil/Explore/Monuments-
and-Memorials/Nurses-Memorial 

The nurse sculpture is in Section 21, where many 
military nurses have been laid to rest.  

More on Section 21
Billion Graves is a project to archive photographs of 
headstones with GPS coordinates for historic cem-
eteries. If you visit Section 21 and are willing to take 
some photos while you are there, you can contribute 
to this important project to memorialize nurses who 
gave their lives in service to our country. 

https://billiongraves.com/cemetery/Arlington-National-
Cemetery-Section-21/259363#

The Vietnam Women’s Memorial 
This bronze memorial, dedicated in November 1993 
as part of the Vietnam Veteran’s Memorial is on the 
Mall in Washington, D.C. Every Veteran’s Day and 
Memorial Day, nurses gather and share their stories 
with visitors. 

http://www.vietnamwomensmemorial.org/stories.php

The Women In Military Service For America 
Memorial
This is another memorial in the nation’s capital, 
located at the ceremonial entrance to the Arlington 
National Cemetery in Arlington, VA. While the memo-
rial and museum are dedicated to all women who 
served, there are special collections, exhibits, and 
features about nurses. Simply search ‘nurse’ on this 
page: 

http://www.womensmemorial.org/H&C/
h&cwelcome.html

If you are a veteran and need assistance, check 
the Military Order of the Purple Heart at http://
www.purpleheart.org/Links 

The Air Medical Memorial 
The Air Medical Memorial currently lists 400 air medi-
cal flight crew members who have lost their lives in 
the line of duty at: 

http://www.airmedicalmemorial.com/honorees.html 
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chest tube through the initial stab wound. No patients treated 
according to protocol had life-threatening complications.
Cardiac Surgery
  Canadian surgeons compared patients undergoing car-
diac surgery who had a single mediastinal chest tube with 
those who had multiple mediastinal tubes. Over five years, 
3045 had one tube and 2653 had multiple tubes (decision by 
physician preference). There was no statistically significant 
difference in return to the operating room for bleeding or 
tamponade, ICU stay >48 hours, hospital LOS >9 days, or 
mortality between the groups. However, the researchers were 
able to identify predictors of return to the OR: urgent proce-
dures, complex surgery, renal dysfunction, age ≥80 years, 
and the operating surgeon. 
  UK surgeons reviewed cardiothoracic and blood bank 
databases to compare blood transfusions in patients with vein 
grafts with those in patients who had total arterial revascu-
larization (TAR) by left or bilateral internal thoracic arteries.6 
Over five years and 2506 patients, 30% had TAR; they were 
generally younger with less complex CAD and fewer grafts. 
There was no difference in re-sternotomy rates for bleeding or 
tamponade; mean postoperative chest tube drainage was less 
in TAR patients. Rates of transfusions of PRBC, platelets, and 
fresh frozen plasma were “remarkably lower” in TAR patients. 
TAR was an independent factor for reduced transfusions. 
  Researchers in Belgium reported on a study in which 
they compared transfusion requirements in patients when the 
team used balanced hydroxyethyl starches (HES) for pump 
prime and intraoperative fluid therapy with those who had 
balanced crystalloids instead.7 HES had been standard until 
concerns about safety issues. A retrospective review com-
pared the two protocols using the newest generation of HES. 
  HES patients had lower hemoglobin levels (related to 
hemodilution), higher chest tube output, and were more coag-
ulopathic than the crystalloid patients. Forty percent required 
blood products versus 23% of the crystalloid group. 
Lung Resection
  European surgeons conducted a study to develop an 
aggregate risk score to identify patients at risk of developing 
large pleural effusion (>400mL/day) on POD2 after pulmo-
nary lobectomy.8 (These researchers use the term ‘pleural 
effusion’ to describe chest tube drainage, which would be 
retained in the pleural space without the chest tube.) All 
patients had lobectomy for cancer via thoracotomy or VATS. 
Patients with drainage >400mL/day (23%) had longer chest 
tube duration, and longer LOS compared with those with 
smaller effusions (less drainage). Independent risk factors 
were age >70, lower lobectomy, and moderate to severe 
COPD. With no risk factors, the incidence was 7.5%; one risk 
factor, 22%; and more than one risk factor, 39%.
  The researchers suggest these data can be used to 
determine when it is safe to remove the chest tube when 
drainage is 400 to 500mL/day postoperatively.
  Chinese surgeons reported on early chest tube removal 
after VATS lobectomy.9 They compared VATS (n=97) with 
traditional surgery (n=57) and then in the VATS group, 51 
patients had the chest tube removed on POD 2 and 46 

patients had the tube removed when drainage was <100mL/
day. Traditional patients also had the tube removed when the 
drainage volume threshold was met. 
  The chest tube duration in the traditional surgery group 
was 3.81 days and in the VATS drainage group, 2.98 days. 
There was no difference in reintervention for pleural effusion 
among the groups. Pain control was much more effective in 
the group in which the tube was removed on POD2, regard-
less of drainage volume. The authors advocate for removing 
the chest tube on POD2 after VATS for lobectomy. 
  A third study examining criteria for chest tube removal 
after lobectomy also came from China.10 Patients undergo-
ing VATS were put into one of three groups: remove when 
drainage is 150mL/day or less (n=49, Group A), remove 
when drainage is <300mL/day (n=50, Group B) or remove 
when drainage is <450mL/day (n=51, Group C). Of patients 
who required thoracentesis after tube removal, 85% were 
from Group C. Patients in groups B and C had significantly 
shorter LOS than Group A, and their pain scores dramati-
cally decreased on the second and third days postoperatively, 
which was directly related to the day of chest tube removal. 
  The researchers believe the 300mL/day drainage thresh-
old is feasible and safe, but express concern that 450mL/day 
may be too aggressive, with a significantly increased risk of 
thoracentesis. 
  UK researchers examined evidence-based practice relat-
ed to chest drain suction after lobectomy.11 Not only did they 
review the literature and perform a meta-analysis, but they 
also surveyed UK bedside practice to evaluate whether prac-
tice correlated to the evidence. 
  The meta-analysis showed patients who did not have 
suction had shorter air leak duration, shorter chest tube dura-
tion, and shorter LOS compared with suction patients. There 
was no difference in prolonged air leaks. Suction did sig-
nificantly reduce postoperative pneumothorax, but the clinical 
implication is unclear. 
  Of particular interest is the authors’ distinction between 
efficacy and effectiveness. There is no dispute that suction 
increases the rate at which the lung re-expands by removing 
air and fluid. This, they note is ‘efficacy.’ However, suction use 
did not improve patient outcomes; thus, it is not ‘effective.’
  The survey showed great variations both within and 
between hospitals. The majority of surgeons (68%) apply 
suction routinely. Only 20% of hospitals had a written protocol 
for postoperative care. While there is level 1a evidence that 
suction does not improve outcomes, applying suction remains 
common practice. 
  Finally, researchers at the University of Tennessee 
published a retrospective review of patients discharged with 
a chest tube (CT) following pulmonary resection.12 These 
patients had a persistent air leak, pain managed by oral anal-
gesics, and resolution of any medical conditions requiring 
hospitalization. Once patients met reasonable criteria for dis-
charge, the chest tube was connected to a Mini 500 portable 
drain (Atrium/Gettinge Group). Over five years, 65 patients 
(13%) were discharged, and only two were readmitted. One 
had a DVT, and the other a non-life threatening pulmonary 
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embolus. Four patients had superficial CT wound infections 
that resolved with oral antibiotics. No serious complications 
were related to chest drainage.
  Overall, patients who went home with chest tubes had 
a shorter mean LOS than other lobectomy patients. Mean 
time to CT removal after discharge was 4.7 days, potentially 
saving 305 inpatient days without an increase in mortality or 
morbidity.
Pleural Effusion

 Chest published a point-counterpoint discussion on small 
bore pleural catheters for initial malignant pleural effusion 
management.13,14 The pulmonologists in favor note that the 
ultimate goals are to relieve dyspnea and avoid multiple pro-
cedures that would affect a patient’s quality of life. They point 
out that the smaller tube requires a smaller incision and less 
dissection, consistent with a palliative approach. 
  The pulmonologists against this approach argue that 
there is not a one-size-fits-all approach, and much work is 
needed to sort out a particular patient’s optimal manage-
ment. They note that large-bore drainage has been the 
cornerstone of management, and while there is enthusiasm 
for new approaches, changes in care should be based on 
well-designed clinical research. 
  They express concerns about the scope of manage-
ment that can transition from simple drainage to pleurodesis 
and the risk of small-bore catheter clogging with scleros-
ing agents. Instead of advocating for a particular approach, 
these authors note that multiple options – large- and small-
bore tubes, drainage, pleurodesis, tunneled catheters and 
thoracoscopy – should all be considered and that treatment 
strategies should be customized. Clinicians should make a 
choice based on treatment performance, expected patient 
survival, extent of dyspnea, quality of life, social support sys-
tems, cost and patient preference. 
  Our next issue will review the 2015 research on chest tube 
insertion, chest tube management, and digital chest drains.
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2015;148(1):11-13.  PubMed Citation

Continued from page 3

Page 5

In honor of Nurse’s Week 2016, 
we salute all of our colleagues 

who make us proud every 
week of the year.

Clinical Update for the Professional Nurse 

https://www.ncbi.nlm.nih.gov/pubmed/26263809
https://www.ncbi.nlm.nih.gov/pubmed/25757127
https://www.ncbi.nlm.nih.gov/pubmed/25468216
https://www.ncbi.nlm.nih.gov/pubmed/25446488
https://www.ncbi.nlm.nih.gov/pubmed/26037998
https://www.ncbi.nlm.nih.gov/pubmed/25561193
https://www.ncbi.nlm.nih.gov/pubmed/25440623
https://www.ncbi.nlm.nih.gov/pubmed/25352659
https://www.ncbi.nlm.nih.gov/pubmed/25712847
https://www.ncbi.nlm.nih.gov/pubmed/25979532
https://www.ncbi.nlm.nih.gov/pubmed/25870218
https://www.ncbi.nlm.nih.gov/pubmed/26215236
https://www.ncbi.nlm.nih.gov/pubmed/26149549
https://www.ncbi.nlm.nih.gov/pubmed/26149550


  Big data is the buzzword describing massive data sets 
that require special processing to provide useful information. 
It has been used to analyze voter characteristics and 
predict elections; to examine patterns of crime in different 
communities by comparing to demographics such as income, 
education, and housing type; and in a variety of healthcare 
applications, such as investigating patterns of childhood 
vaccination to determine if there are correlations to religious 
preference,  public or private school, parents’ education, 
and even the supermarket at which they shop. Sickweather.
com scans social media for evidence of illness and maps 
it, much like weather radar. In 2012-2013, Sickweather 
picked up the early flu season about six weeks before CDC. 
There is, typically, a two-week lag between what health care 
professionals see in real-time and the CDC’s statistics.1 
While data analyses provide useful information that can guide 
practice, the 21st century has given us another concept – 
information overload. Where is the line between useful and 
overwhelming?
Nurses do the Work
  The first legislation to support health information tech-
nology passed ten years ago. Since then, with significant 
changes to Medicare and Medicaid reimbursement and the 
Affordable Care Act, electronic medical records (EMR) are 
standard. The majority of documentation comes from nurses 
– whether through checklists, narrative notes or scanned
data. The quality of this data capture is critical for it deter-
mines both reimbursement rates and public reporting scores.
If the EMR does not accurately capture nursing care quality,
the hospital will suffer financially. This is the leverage nurses
can use to insist on a “seat at the table” when hospitals
choose or modify EMR systems, when workflow changes are
required, and to discuss how hardware and software support
or impede bedside practice.
Nurses’ Role in Clinical Data Analysis

The QSEN project – quality and safety education for 
nurses – began with a grant in 2006 to prepare nurses to 
continually improve the quality and safety of the healthcare 
systems in which they work.2 QSEN competencies include 
using data to monitor outcomes, making changes to care 
processes that improve quality and safety, and using infor-
matics to improve care. Thus, nurses have a professional 
responsibility to not just accept the quality monitoring the 
EMR vendor offers (dashboards and report cards) but to 
think about the needs of their patient population and identify 
areas where data monitoring can help improve outcomes. For 

example, there is no point in tracking patient falls or catheter-
associated urinary tract infections in a neonatal ICU, but they 
may be the two key indicators for an inpatient geriatric unit. 
  The tricky part is linking data to outcomes. Many dash-
boards or report cards track whether patients are assessed 
for risk for impaired skin integrity or fall risk. While those 
assessments are necessary, they are not contributing to 
patient safety or quality care if they do not drive nursing care. 
The key metric is whether an assessment indicating risk then 
changes the plan of care to include risk reduction strategies 
and if they prevent the fall or skin damage. That’s how to 
close the circle that opens with the initial assessment. 
  If a patient does fall, for example, the RN should imme-
diately huddle with the care team for a quick cause analysis: 
Did the patient’s condition change since the assessment, 
requiring different precautions? Were the precautions appro-
priate, but not followed? If not followed, is there a lack of 
understanding or a system problem that prevented proper 
care such as insufficient staffing? Rather than waiting for a 
monthly meeting, or leaving it to the risk manager, this instant 
analysis by the people providing the hands-on care can distil 
actionable data that can change the care plan on the spot.
When Is It Too Much?

 In these cases, data analysis and information manage-
ment have a direct link to improving patient care in real-time. 
But what happens when you’re overwhelmed with information 
and your work is regularly interrupted by new bits of random 
information on patients while you are trying to document 
care or pass meds? She can have visitors now. His labs just 
came back. He needs to go to the bathroom. Where’s Dr. X? 
She wants pain meds. He’s not responding!!! And, of course, 
there’s alarm fatigue – like the boy who cried wolf, we natu-
rally become insensitive to those repeated alerts for technical 
issues unrelated to the patient’s condition.
  The Cognitive Work of Nursing Framework (CWNF) has 
been developed to address how nurses consider the rate and 
volume of information presented to them.3 The framework 
includes work complexity, clinical reasoning, cognitive stack-
ing, clinical judgment, and nursing care delivery. Cognitive 
stacking is a method of prioritizing – the decision-making 
nurses do on a minute-by-minute basis as they constantly 
rearrange tasks in their mind. 
  The authors note this framework addresses the “invis-
ible” part of nursing practice – the part that non-nurses 
can’t comprehend. This is the critical aspect of practice that 
is significantly affected by experience. As Benner’s work 
taught us, the novice nurse is characterized by treating each 
piece of data as an individual point with equal weight while 
the expert nurse typically does not even note discrete data 
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In the Literature
Reviewing Fluid Splashes and Splatters
The current issue of American Nurse Today includes a 
report from the Exposure Prevention Information Network 
(EPINet) covering the most recent five-year period for 
which data are available, 2009-2013. EPINet tracks blood 
and body fluid exposures occurring in U.S. hospital work-
ers, allowing hospitals to benchmark their exposure data. 
What was the most prevalent exposure? Bloody urine.  
The workers’ most common exposed body part? The eye. 
Source: Mitchell AH, GB Parker: Preventing blood and body fluid 
splashes and splatters. American Nurse Today 2015;10(11):25-26.    

How Well Do Cleaning Wipes Work?
In the current issue of AJIC, researchers from the Center 
for Devices and Radiological Health report their study 
evaluating how disinfecting wipes perform when used on a 
medical device surface. They applied three different bac-
teria to an anesthesia machine and objects representing 
smooth and ridged knobs. The study compared five brands 
of disinfecting wipes and water-soaked gauze. Any wipe 
cleaned better than no wipe, but physical removal with wet 
gauze was often as effective as disinfecting wipes. The 
details make this a must-read to inform practice.
Sources: Gonzalez EA et al: Ability of cleaning-disinfecting 
wipes to remove bacteria from medical device surfaces. AJIC  
2015;43(12):1331-1335.    

Mask Ventilation Can Be Life or Death
In emergency situations, successful bag-valve-MASK ven-
tilation can be the difference between survival or death. 
Nurses are often responsible for proper mask use in the 
critical minutes following an unplanned extubation. The 
current issue of Respiratory Care includes an important 
review of techniques to optimize mask ventilation in three 
situations: an inadequate seal on the face, increased air-
way resistance, and decreased pulmonary compliance. 
While mask ventilation is not common in critical care, as it 
is in anesthesia, this article would make an ideal basis for 
a review of essential bedside skills.
Sources: Saddawi-Konefka D et al: Optimizing mask ventilation: 
literature review and development of a conceptual framework. 
Respiratory Care 2015;60(12):1834-1840. PubMed Citation   

CABG or PCI?
Stanford researchers published their Coronary 
Heart Disease Procedure Predictor (see Hlatky, 
p. 3) online at :
http://med.stanford.edu/hsr/cabg-pci/

Anybody Sick Nearby? 
Sickweather uses an algorithm to mine data from 
social media to map sickness in the U.S. You 
can stay up with the latest online, with an app, or 
a widget on a Web site. And if you don’t already 
get enough in your Inbox, you can even sub-
scribe to e-mail alerts. 
http://www.sickweather.com 

Combining Surgery and Data Analysis
Ewen Harrison, an Edinburgh surgeon, has a 
particular interest in science and statistics. He 
focuses on population-based surgical outcome 
studies – examining the factors that influence 
how well patients do after surgery. He regularly 
publishes thoughtful articles on effectively com-
municating with data at:
http://www.datasurg.net/

Caring About Caregivers
EPINet was founded in 1991 at the University of 
Virginia to track healthcare workers’  bloodborne 
pathogen exposure. It is the longest-stand-
ing database following these injuries. The 
Needlestick Safety and Prevention Act of 2000 
and 2001’s revised Bloodborne Pathogens 
Standard require logs of healthcare worker expo-
sure. EPINet offers free software that is now 
used in more than 1500 hospitals in the U.S. 
The International Safety Center relaunched in 
2015 as a stand-alone nonprofit organization 
dedicated to collecting and analyzing data that 
identify risks to healthcare workers. 
http://internationalsafetycenter.org/about/
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points. Instead, the expert instantly sees the “big picture,” 
in which relevant data create a pattern, and irrelevant data 
are discarded.4 For example, in a study of nurses caring for 
patients with chest tubes, nurses who were not completely 
comfortable with different aspects of chest tube care took 
longer to perform routine chest tube nursing tasks than those 
who were completely comfortable with the care.5

Snapshots of Big Data in Thoracic and Cardiovascular 
Surgery

 Researchers at Stanford University analyzed more than 
100,000 Medicare records and developed an online Coronary 
Heart Disease Procedure Calculator. It considers various 
patient-specific factors and advises whether patients with 
those factors do better with CABG or PCI (see On the Web).6 
  A student’s doctoral research in epidemiology used pub-
licly available U.S. data to assess the prevalence of benign 
disease by state after resection for suspected lung cancer.7 
Overall, 9.1% of 25,362 patients did not have lung cancer. 
The surgical mortality rate was 2.1%; 46 people died after 
surgery for noncancerous lesions. There was a wide variation 
among states. The fewest false positives occurred in Vermont 
(1.2%) and the most in Hawaii (25%). The national median 
was 8.8%. By using sophisticated analysis to examine mul-
tiple data sets, this researcher raises important questions 
about screening for this deadly disease, how to proceed after 
a suspicious scan, and the critical need to determine why 
there is such a variation in different states. Is there a regional 
difference in chronic fungal infections that look suspicious for 
cancer on imaging? Does local customary practice speed the 
path to lung resection? This researcher is examining multi-
year data to try to answer these questions.
  In 2013, researchers examined data on mortality and 
morbidity for pediatric cardiac surgery in the wake of unex-
pected deaths of children undergoing surgery in multiple 
U.K. hospitals. This led to a greater understanding of the 
importance of high volume and resulted in closing three hos-
pitals’ congenital heart surgery programs to enhance patient 
safety.8-11

     Microsoft’s UK Chief Envisioning Officer describes a 
project in which data on patients having heart surgery were 
analyzed. Those with a history of mental illness or depres-
sion had longer recovery after heart surgery; the hospital 
has begun designing special recovery programs for these 
patients.12 
  Japanese scientists have used supercomputers to devel-
op over 100 trillion possible responses of cardiac muscle cells 
to pacemaker stimuli. From this calculation, they created a 
simulation of how a person with ventricular dyssynchrony 
will respond to different placements of three electrodes. This 
allows them to individualize electrode placement for each 
patient.13

Data, Data Everywhere
  In today’s healthcare environment, there is no shortage 
of data. There are more data than any nurse could process 
in a meaningful way. In many cases, the data explosion has 
widened the gap between managers – who speak of bench-
marks, various accrediting bodies, and an endless supply of 

acronyms – and bedside practitioners who are still talking 
about pain, comfort, blood pressure, resuscitation, and sleep. 
Information is only useful if the recipient can receive and pro-
cess the information; it must have meaning to the nurse and 
fit into the patient context. 

Sources
1.  Paul MJ, M Dredze: You are what you Tweet: Analyzing Twitter

for public health. Paper presented at: International AAAI
Conference on Web and Social Media-5; July 17-21, 2011;
Barcelona, Spain.

2.  QSEN Institute: About QSEN. 2014; http://qsen.org/about-qsen/
Accessed December 1, 2015.

3.  Sitterding MC, ME Broome: Information overload: Framework,
tips, and tools to manage in complex healthcare environments.
Silver Springs, MD: American Nurses Association; 2015.

4.  Benner P: From novice to expert, excellence and power in
clinical nursing. Menlo Park, CA: Addison-Wesley Publishing
Company; 1984.

5.  Cook M, L Idzior, K Zel, NM Albert: Patient and nurse factors
that drain nursing time in chest tube management [abstract].
Presented at: National Teaching Institute; May 17 - May 21,
2015; San Diego, CA.

6.  Hlatky MA, DB Boothroyd, L Baker, et al.: Comparative
effectiveness of multivessel coronary bypass surgery and mul-
tivessel percutaneous coronary intervention: a cohort study.
Annals of Internal Medicine  2013;158(10):727-734.

7.  Deppen SA: Development of a lung cancer prediction model for
surgeons and factors affecting its national application.
Nashville, TN: Doctoral Dissertation Epidemiology, Vanderbilt
University; 2013.

8.  NICOR: National Institute for Cardiovascular Outcomes
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Heart Disease Audit Website. 2015; https://nicor4.
nicor.org.uk/__80257061003D4478.nsf/vwContent/ Accessed
December 1, 2015.

9.  Harrison E: Mortality after paediatric heart surgery using public
domain data. 2013; http://www.r-bloggers.com/mortality-after-
paediatric-heart-surgery-using-public-domain-data/  Accessed
December 1, 2015.

10.  Harrison E: Leeds paediatric heart surgery: how much variation
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paediatric-heart-surgery-how-much-variation-is-acceptable/
Accessed December 1, 2015.

11.  NHS England. The future of children’s heart services. 2012;
http://bit.ly/1NXTEGR  Accessed December 1, 2015.

12.  Coplin D. The amazing big data revolution 2014; https://www.
lsnglobal.com/opinion/article/16067/dave-coplin-the-amazing-
big-data-revolution  Accessed December 1, 2015.

13.  Using supercomputers for safer heart surgery [The University of
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  “Maintaining chest tube patency” is a crucial element 
of postoperative care that falls squarely on nurses caring 
for these patients. Thirty-five years ago, the standard 
intervention was stripping chest tubes. Using a specially-
designed roller clamp, nurses applied pressure to compress 

a length of the tubing from the 
chest tube to the drain and 
then quickly released it. This 
reduced intraluminal pressure, 
creating a wave of negative 
pressure that was transmitted 
to the chest, acting as suction, 
ideally pulling any clots or 
other obstructing materials out 
of the tube. It seemed to do the 
job, but no one knew how low 
those negative pressures in 
the chest were. This ritual was 
performed at least every hour 
in the immediate postoperative 
period. That was until 1982 
when nurse researchers Carol 

Duncan and Roberta Erickson published a landmark study 
in Heart & Lung that measured those negative pressures.1 
Mean pressures generated with stripping ranged from  
-145 cmH2O to -294 cmH2O with compression of different
lengths of the tube. Stripping the entire tube reached the
measuring instrument limit of -408 cmH2O, underestimating
the true value. To put these measurements in perspective,
remember that the maximum level of suction available with dry
suction drains is -40 cmH2O. Virtually all patients start out at an
initial level of -20 cmH2O whether a wet or dry drain is used.

With these stunning findings, there were also anecdotal 
reports that stripping avulsed vein grafts from the heart result-
ing in catastrophic bleeding, tamponade, and myocardial 
infarction. 

In an attempt to mitigate these risks, techniques called 
“milking,” “fan-folding” and “tapping” the tube were intro-
duced. However, without standardized procedures, studies 
could not be carried out. Patient care has been further com-
plicated by surgeons who were likely unaware of the Duncan 
and Erickson study1 and had learned from their expert teach-
ers that stripping the tube was the standard of care. In fact, 
a survey of surgeons and nurses asking about chest tube 
management revealed that 72% of nurses were not permitted 
to strip chest tubes while at the same time 74% of surgeons 
allowed tube stripping on their patients.2 Clearly, twenty-five 

years later, we do not have interdisciplinary agreement on 
evidence-based management of postoperative chest tubes. 
Most nurses who have stripped tubes at one point or another 
have seen the technique work on occasion. However, anec-
dotes do not support evidence-based practice. Multiple 
studies and reviews do not support routine tube manipulation 
to maintain patency. (For a full list of these references, visit 
AtriumU.com)
How Much Time?
  Nursing care for patients with chest tubes includes moni-
toring, observing, assessing, teaching and documenting.3 
Maintaining patency takes time. A poster presentation at the 
2015 AACN National Teaching Institute reported on a study 
of how long it takes nurses in one cardiovascular ICU to 
manage chest tubes after cardiac surgery.4 Nurses were first 
asked to rate their comfort managing chest tubes in general, 
maintaining patency, addressing clogged tubes, managing 
non-secure dressings or those with oozing, and treating tube-
related pain. No nurse was uncomfortable with any of these 
tasks. Nurses were “completely comfortable” with general 
care and dressings (86%). For maintaining patency, 72% of 
nurses were completely comfortable, 24% were moderately 
comfortable. When addressing clogged tubes, 41% were 
completely comfortable, 45% were moderately comfortable, 
and 10% were slightly comfortable.  
  During the first 4 hours of postoperative care, nurses 
spent a median of 7 minutes (range 4-11) managing chest 
tubes. In the first 24 hours, the total was 28.7 minutes (18.5-
44.7). Nurses spent the most time maintaining drainage: 12 
minutes / 24 hours (range 7-18) and on patency: 9 minutes / 
24 hours (4.25-14). Nurses who were not completely comfort-
able managing chest tubes spent more time: 12.1 minutes 
v 6.9 minutes for those who were completely comfortable 
(p=0.035).
  Not surprisingly, nurses spent the most time managing 
chest tubes of patients with bleeding and/or cardiac tampon-
ade requiring reoperation. They spent 140 minutes (range 
8-240) in the first 2 to 4 hours – more than half of total nurs-
ing time. Other factors increasing nursing time for chest tube
management were previous CABG or valve surgery, heart
failure, and anticoagulant medications.
When Clear is Not Patent

When a clot is visible within the lumen of the chest tube as 
it exits the chest, nurses pay special attention. Many manipu-
late the tube, bending it or tapping it to propel the clot toward 
the chest drain. In any case, that clot is watched until it no 
longer presents a danger of tube occlusion. Another assess-
ment for tube patency is the volume of drainage. A study of 
239 consecutive postoperative CABG patients examined the 
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In the Literature
What is the Greatest Influence on Documentation?
A must-read study in the current issue of Nursing 
Economic$ examined documenting nursing actions to 
prevent complications in elderly trauma patients. The 
researchers found that documentation of actions required 
by policy, procedure, and standard is significantly affected 
by which actions are on flow sheets or checklists. These 
prompts, whether on paper or electronic, remind nurses 
of the standards and provide a quick and easy way for 
them to document care. The least documented nurs-
ing measures – coughing and deep breathing, incentive 
spirometer use, walking, and reassessment after pain 
medication – were not included and required a narra-
tive note. Is your software determining what your nursing 
department considers standard of care? When was the 
last time documentation forms were crosschecked to poli-
cies, procedures and standards to ensure consistency? 
Source: Cutugno C., et al.: Documentation of preventive nursing 
measures in the elderly trauma patient: potential financial impact 
and the health record. Nursing Economic$ 2015;33(4):219-226.

To Glove or Not to Glove: Is That the Question?
Two studies in the current issue of the American Journal of 
Infection Control examine this question. In one, research-
ers compared compliance with hand hygiene before and 
after policy changed to voluntary glove use during contact 
precautions. The policy change came about because of 
an initial analysis showed hand hygiene was significantly 
worse for clinicians caring for patients on contact precau-
tions compared with the rest of the hospital. Gloves remain 
part of standard precautions. After the change, hand 
hygiene significantly improved before invasive procedures 
and before patient contact. In fact, the only one of the six 
indications that did not show significant improvement was 
after patient contact, where compliance remained at 94%.
The other study looked at transmission of A baumannii 
via fomites. In one arm, the bacteria were applied to a 
subject’s fingertip, then the finger was pressed onto a non-
porous surface to assess transfer. Researchers tested 
six different surfaces. In the other arm, the bacteria were 
placed on the surface and then the finger was pressed on 
the contaminated surface. Transmission from surface to 
finger was 24% and from finger to surface, 5.6%. When 
subjects used latex gloves, surface to covered finger 
transmission dropped to 10.6% and covered finger to sur-
face dropped to 3.0%.
While the studies were different, the message from the 
researchers is the same: everyone, from clinicians to 
housekeepers, needs regular reminders to change gloves 
frequently during the time spent in a patient’s room, and to 
pay attention to hand hygiene before and after glove use.

Sources: Cusini, A., et al.: Improved hand hygiene compliance after 
eliminating mandatory glove use from contact precautions – Is less 
more? AJIC  2015;43(9):922-927.

Greene C., et al.: Fomite-fingerpad transfer efficiency (pick-up and 
deposit) of Acinetobacter baumannii – with and without a latex 
glove. AJIC  2015;43(9):928-934.

Drug Shortages
The FDA has a page dedicated to tracking drug 
shortages. You can visit through the link below, 
and download an app for your mobile device. 
You can also sign up for alerts on new short-
ages.

http://www.fda.gov/Drugs/DrugSafety/
DrugShortages/default.htm

Hand Hygiene Worldwide
The World Health Organization has been at the 
forefront of education efforts on hand hygiene all 
over the world. All of their resources are free to 
download, and are available in multiple languag-
es. Their latest initiative is adding alcohol-based 
hand rub to their core list of Essential Medicines 
for a basic healthcare system.

http://www.who.int/gpsc/news_events/en/ 

Influenza Dashboard
The CDC now offers influenza data in a user-
friendly dashboard you can customize to see 
national or regional data and which data to 
display. You can also change formats with pie 
charts, columns, line charts, and maps.

http://gis.cdc.gov/grasp/fluview/
fluportaldashboard.html 
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distribution of chest drainage volume over time.5 Researchers 
discovered a plateau in volume at post op hour 6 with mini-
mal variations in drainage volume (63-66mL), then another 
plateau at hour 24. Mean drainage for the first 2 hours postop 
was 160mL, hours 2-4 118mL, and hours 4-6 68mL.5 These 
data are important because nurses begin investigating when 
the volume of drainage drops unexpectedly, regardless of the 
tube’s appearance.   

 Does a chest tube without 
visible clots or debris mean the 
tube is patent? What about the 
lumen of the chest tube inside 
the chest? Like an iceberg, 
what we see may be only a 
small part of the whole picture. 
In the past five years, there 
has been greater attention to 
this hidden threat to chest tube 
patency. The two latest reports 
were presented at recent inter-
national conferences.

The Latest on Retained Blood
 Researchers are coining a new 

term: retained blood syndrome (RBS). 
This refers to a collection of blood 
postoperatively that does not drain 
from the chest. It can be in the medi-
astinal, pericardial or pleural spaces.6 
A previous study that examined tubes 
in situ and on removal found 36% had 
some degree of obstruction. Of the 
51 with thrombus noted at removal, 
44 (86%) were located in the distal 
portion of the tube, hidden from view 
inside the chest.7 
  One group of researchers performed a retrospective, 
observational cohort study of 6909 patients to identify the 
incidence of complications associated with blood retention 
(defined as effusion, tamponade or hemothorax requiring 
intervention) after cardiac surgery.8 RBS occurred in 16.3% 
of patients. In comparing those without RBS and with RBS, 
there was a statistically significant difference (p<0.001) in 
mortality, 5.11% v 17.5%; ICU LOS, 5d v 15d; hospital LOS, 
12d v. 27d; ventilation time, 20h v. 84h; hemodialysis 11.5% 
v 44%; and postop pRBC transfusion, 12.4% v. 54.7%.
  A different group of researchers collected data from 2105 
cardiac surgical procedures. RBS was re-exploration for 
hemorrhage; pericardial window / pericardiocentesis; or pleu-
ral intervention for hemothorax, pneumothorax or effusion 
despite a chest tube.6 Researchers compared 1849 baseline 
patients with 256 intervention patients. The intervention was 
using “active clearance technology (ACT).” A special guide-
wire is placed inside the chest tube lumen, and the clinician 
moves it back and forth periodically to clear the lumen. For 
study purposes, ACT was done on a single mediastinal tube 

for the first 24 hours post op. Other chest tubes could be pres-
ent, with routine care. Since this was a German study, nurses 
were free to strip and milk the conventional tubes at their dis-
cretion even though the researchers note these actions are 
ineffective and potentially harmful.6 
  Twenty percent of the baseline group required interven-
tion for RBS. Statistically significant differences between the 
baseline group and the intervention group included: RBS, 
-42% (p=0.0021); post op atrial fibrillation -31% (p=0.0033);
and ICU days -27% (p=0.00075). There was no significant
difference in re-exploration.6

A Look Toward the Future
 While these studies still need to undergo peer review and 

formal publication, these promising results should spur more 
research. The next step will be to determine cost savings 
attributable to reducing retained blood after cardiac surgery. 
This new perspective has the potential to significantly change 
nursing care of patients with chest tubes after cardiac sur-
gery. 
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It’s time for our annual review of research done on patients
who require chest drainage. A search of PubMed turned up
29 studies from 12 countries published in 2014. We’ll review
them by the condition investigated.
Thoracic Trauma
A randomized, controlled study from Columbia investigat-

ed 110 thoracic trauma patients who had tube thoracotomy
for pulmonary parenchymal wounds.1 Researchers excluded
patients with lung disease, those who required mechanical
ventilation, and those with significant traumatic brain injury.
They connected chest drains for one group of patients to suc-
tion at -20 cmH2O, while the control group had gravity
drainage. The theory was that negative pressure would pro-
mote faster leak closure and promote hemothorax drainage.
However, not only did the study show no advantage for
decreased hospital stay, persistent air leak, clotted hemotho-
rax, or the need for surgery in patients with suction, but
suction limited patient mobility.
A retrospective review from Kansas examined records of 7

patients with retained hemothorax (6 of whom had blunt trau-
ma and rib fractures) who were treated with tissue
plasminogen activator (tPA).2 Median time from injury to chest
tube insertion was 11 days, and from chest tube placement to
first tPA treatment was 4 days. Four patients were admitted 10
days after their initial trauma. After chest tube placement, 6
patients had additional CT-guided catheters placed into the
hemothorax through which tPA was administered. Hemothorax
resolved in all patients with no bleeding complications and no
need for the previous standard therapy, drainage via VATS. Of
note was one patient, an 89-year-old woman who crashed her
all-terrain vehicle, sustaining blunt chest trauma. She had prior
thoracotomy and sarcoidosis and died on a subsequent admis-
sion, unrelated to the tPA treatments.
Lung Resections
Six studies in 2014 examined care of patients following

lung resection. A randomized, controlled study from Japan
looked at whether surgeons could replace the routine 2 post-
op chest tubes with just one after lobectomy or bilobectomy
with mediastinal dissection.3 Of 108 patients, 55 had VATS
and 53 had traditional thoracotomy; researchers split the total
group evenly between one and 2 chest tubes. Residual lung
expansion was good, and no patients required thoracentesis
for fluid. There were no statistically significant differences in
the need for pleurodesis, the amount and duration of
drainage, patient pain, or analgesia requirements. The
authors recommend a single post-op chest tube citing the
savings of cost and time as well as the reduced risk for tran-
scutaneous infection.

Another Japanese study looked at whether the amino
acid arginine could help heal persistent air leaks after lung
resection.4 Forty-two patients with continuous air leakage
(defined as bubbling during the expiratory phase on the day
of surgery and the next day) were randomized to regular
post-op care or to have an arginine supplement with each
meal. Supplementation occurred on POD 2 (median). It
took a median of 2 more days to see changes in air leak
and 4.5 days for reduced drainage. Mean durations of air
leak and fluid drainage were both significantly shorter in the
supplement patients (about 2 days) at a cost of $9 daily for
the intervention.
Researchers in Alabama retrospectively reviewed their

care of patients who developed postoperative chylothorax fol-
lowing pulmonary resection with mediastinal lymph node
dissection for cancer.5 Surgeons diagnosed chylothorax
when pleural fluid triglyceride was >110mg/mL with a daily
volume over 450mL. Over 12 years, 1.4% of patients devel-
oped this complication. Factors associated with chylothorax
were lobectomy, robotic surgery, operation on the right side,
and N2 stage. N2 indicates metastasis to the mediastinal
nodes, and robotic surgery dissects more thoroughly than
even thoracotomy. Dietary manipulations consisting of NPO
followed by a medium-chain triglyceride diet cleared chy-
lothorax in 90% of patients. Once the milky drainage became
clear and < 450mL/day, the chest tube was removed, and the
patients discharged. The remaining 4 patients had reopera-
tion with pleurodesis and duct ligation.
A prospective study in Japan explored the possibility that

chest tube insertion causes nerve damage that can con-
tribute to post-thoracotomy pain syndrome (PTPS).6 PTPS is
“pain that recurs or persists along a thoracotomy scar at least
2 months following a surgical procedure,” occurring in 30% to
40% of thoracotomy patients. Researchers recruited 16
patients having lung resection for primary lung cancer; 5 had
VATS; 11, open thoracotomy. Chest tubes were inserted
through the 7th intercostal space, using the video camera
port location when possible. Surgeons used current percep-
tion threshold (CPT) testing to evaluate sensory nerve fibers
quantitatively and selectively, allowing correlation with patient
reports of pain. Using different frequencies, they were able to
differentiate touch and pressure (group A beta fibers) from
sharp pain (group A delta fibers), from temperature and dull
pain (group C fibers). Group A fibers are myelinated; group C
is unmyelinated.
Measurements were made before surgery, while the chest

tube was in place, and after tube removal. Values for touch
and pressure (group A Beta) rose and stayed elevated even
after tube removal. Sharp pain (group A delta) and tempera-
ture and dull pain (group C) rose while the tube was in place
but then dropped to near pre-op values once the tube was
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In the Literature
Acuity or Geography for Assignments?
Researchers in Miami addressed concerns from clinical part-
ners (their name for nurse’s aides and patient care
assistants) about the equity of their assignments.
Traditionally, assignments were based on patient location,
but with more independent patients placed further from the
nurses’ station, this resulted in unequal workloads. The unit
implemented the TEAMS acuity system – treatment, educa-
tion, ADLs, medications, and signs. Each element is assigned
a score, allowing patients to be categorized as low, medium,
and high acuity. After implementing an acuity-based assign-
ment process, opinion was split on the effect patient
assignment “spread over the unit” had on workload. However,
there was clear agreement that the new process improved
morale, made assignments fairer, and improved patient care.
The authors provide detail on their implementation and eval-
uation process, but did not discuss how these assignments
correlated to nursing assignments. 
Source: Thomasos E et al: Clinical partners’ perception of patient assignments
according to acuity. MEDSURG Nursing 2015;24(1):39-45.

Simple Can be Best
A respiratory therapist in New Hampshire conducted and wrote
a report about a randomized, controlled study he did to deter-
mine if topical ice application reduces pain of arterial puncture.
He applied a plastic bag with 12oz crushed ice to the radial
puncture site for 3 minutes before drawing blood in the exper-
imental group. To eliminate the variable of technique (other
studies had as many as 29 people drawing samples) the
author drew each sample with outpatients seated in the same
chair. An interesting subanalysis compared those who had pre-
vious arterial puncture and those who did not. The simple
application of ice reduced pain significantly. This is an excellent
example of a small, well-designed, uncomplicated study with
clinically useful results that can be implemented easily at the
bedside.
Source: Haynes JM: Randomized controlled trial of cryoanalgesia (ice bag) to
reduce pain associated with arterial puncture. Respiratory Care 2015;60(1):1-5.
PubMed Citation
Related editorial: McSwain et al: Is there an easy, effective, efficient, and inex-
pensive technique to reduce pain of arterial punctures? Respiratory Care
2015;60(1):141-143. PubMed Citation

Medical Devices Need Cybersecurity Too
An update in the Journal of the American Health Information
Management Association describes the latest guidance from the
FDA on cybersecurity for medical devices. Studies have shown
that health care providers’ devices or systems have been
breached, and they haven’t been aware of the breach or the vul-
nerability. The FDA has initially identified five core functions for
device manufacturers to address: identify what needs protection,
protect by identifying safeguards, detect incidents, respond to
contain impact, and recover to restore capabilities. These should
be incorporated in product evaluation by clinicians as well. You
can also download slides and transcripts of a conference on this
topic sponsored by FDA at  http://1.usa.gov/1CCFC8m.
Source: Thomas L et al: FDA offers guidance on cybersecurity and medical
devices. Journal of AHIMA 2015;86(2):42-43.

ELSO, the Extracorporeal Life Support
Organization http://www.elso.org/ is a multidiscipli-
nary consortium of health care professionals and
scientists dedicated to developing and evaluating
novel therapies for failing organ systems. While the
organization publishes guidelines and provides edu-
cation about ECMO support for unresponsive
respiratory and heart failure, their primary mission is
to maintain a registry of patients treated with this ther-
apy. As part of this registry, centers of care are also
categorized by age, focus, and location. Not only are
there data maintained for all ECMO patients, but
there is also a special registry for H1N1 patients
treated with ECMO worldwide. The study on placing
chest tubes in children receiving ECMO28 used data
from this registry. 

PECARN is the Pediatric Emergency Care Applied
Research Network, the first federally funded pedi-
atric emergency medicine research network in the
U.S.(http://www.pecarn.org) It is supported by cooper-
ative agreements among 7 academic medical centers
along with the Emergency Medical Services for
Children program (http://www.emscnrc.org), a part of
the Health Resources and Services Administration
(HRSA). The PECARN site lists current research proj-
ects and results and publications from past research.
Like ELSO, PECARN maintains a central repository
of data from all studies done by organization mem-
bers. The study on occult pneumothorax in pediatric
blunt torso trauma used data from a PECARN
study.25

The Thoracic Society of Australia and New
Zealand offers free e-learning on chest drainage.
There are two programs – one for physicians and one
for nurses. (http://www.thoracic.org.au/professional-
information/elearning-course-chest-drain-program)
The organization also offers an audit tool for insertion,
management and removal of chest tubes. The 
e-learning courses are hosted by the Queensland
Health Clinical Skills Development Service at
https://www.sdc.qld.edu.au. Most courses, including
the chest drainage e-learning, are free; learners just
have to register to gain access. The physician course
is cited in the study on whether clinicians follow pub-
lished guidelines on chest drainage.13
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removed. These patterns are similar to those seen with
retractor compression during surgery, but the chest tubes
were in place an average of 3.8 days. Five of the 16 patients
reported more pain at the chest tube site than at the surgical
incision. There was a marginally significant correlation
between CPT measurements and patients’ reports of pain,
but the authors point out the potential for this technology to
overcome gender and cultural stereotypes that affect subjec-
tive pain assessment.

PTPS has been associated with incisional pain, but this ini-
tial study using an objective measurement of nerve activity
shows damage to the intercostal nerve from the separate
chest tube site. Patients may have trouble discriminating
between the two. Since these data indicate damage, not just
nerve stimulation during the time the chest tube is in place,
future research can be more informed and directed at ways to
limit intercostal nerve pressure from chest tubes.

The two remaining studies on lung resections look at volume
thresholds for chest tube removal post-op. A Chinese study ran-
domized 90 consecutive patients having lobectomy or
bilobectomy into a traditional treatment group with tubes
removed when drainage volume is < 100mL/day and an “early
removal” group with tubes removed when drainage volume
reached < 300mL/day.7 Excluding those with complications after
randomization resulted in 29 in the traditional group (20 VATS,
9 open thoracotomy) and 41 in the experimental group (32
VATS, 9 open). Median chest tube duration was 67h in the tra-
ditional management group and 44h in the early removal group
(p=0.004); hospital stay was one day less with early removal
(p<0.01). There was no difference in pleural effusion, thoracen-
tesis, readmission, or other postoperative complications.

The other study, from Denmark, started with 622 fast-track
VATS lung resection patients, losing 23 to follow-up.8 In order
to fast-track, they increased the volume for chest tube
removal to 500mL/24h. Median time from surgery to chest
tube removal was 2 days; from surgery to discharge was 4
days. When all patient data were analyzed, the median time
for discharge was the day after the chest tube was removed.
Pleural effusions requiring treatment occurred in 17 (2.8%)
patients (12 thoracentesis, 5 chest tubes); 7 required read-
mission. Cumulative time of readmission was 40 days (1 day
for every 15 patients). The researchers support aggressive
chest tube removal to enhance patient mobility and respirato-
ry function, and to get them home sooner.
Chest Tube as Therapy

Seven research groups wrote about the therapeutic use of
chest tubes, on topics including tube size, imaging used to
make decisions about tube removal, procedural pain, and
learning how to insert tubes.

Pulmonologists in North Carolina examined a group of
patients taking clopidogrel who needed a pleural procedure to
determine if there was a significant risk for procedure-related
bleeding.9 Clopidogrel is the standard of care after coronary
artery stent placement, and stopping therapy is associated
with thrombosis, MI, and death. The prospective experimen-
tal group was 25 consecutive patients taking clopidogrel who
needed either thoracentesis (n=17) or chest tube (n=8) to
remove pleural fluid; researchers matched them with 50
patients not taking the drug. Interventional pulmonologists did

thoracentesis with an 8 Fr catheter; chest tubes were 14 Fr
and both were placed with ultrasound guidance. One patient
taking clopidogrel had hemothorax requiring 2 units PRBC.
There were no complications in the other 74 patients.

A paper from Turkey reports on the experience with small-
bore catheters (10 Fr) for pleural drainage of fluid (54%), air
(43%) or both (2.6%) over 5 years.10 Mean catheter duration
ranged from 3.71d for iatrogenic pneumothorax to 6.69d for
parapneumonic effusion. Fifteen patients (4.8%) required 14
Fr catheters when the 10 Fr were ineffective. Four catheters
were misplaced outside the pleural space. In comparing their
experience with the literature, the authors believe the smaller
tube is therapeutically equivalent to larger tubes (> 28 Fr),
easier to place, and less painful for the patient.

Virginia researchers compared ultrasound imaging (US)
with traditional chest x-ray (CXR) for detecting pneumothorax
related to chest tube removal in 129 patients.11 The first group
of 55 had US and CXR before and after tube removal; the
second group eliminated the CXR unless there was a signifi-
cant abnormality on US. US detected all clinically significant
pneumothorax with one false positive for 100% negative pre-
dictive value. The false positive was in a patient with a large
amount of subcutaneous air. False positives for smaller pneu-
mothorax occurred in patients with extensive decortication /
pleurodesis and morbid obesity but did not affect care.
Researchers concluded US is safe and effective for rapid
assessment after chest tube removal; if US is uncertain, a
confirming CXR can be done.

Nurse researcher Kathleen Puntillo designed and conduct-
ed a prospective, cross-sectional, multicenter, multinational
study to assess the characteristics and determinants of pro-
cedural pain in ICU.12 The study included 12 common
procedures, but we will just focus on chest tube removal. A 
0 - 10 numeric rating scale was used to assess pain “right
now” and the “worst pain today.” Patients were asked to rate
both the intensity of pain and the degree of distress from pain.
After the procedure, the assessment was repeated for the
procedure experience. Patients had mild pain before the pro-
cedure (intensity 1-4) and a significant increase during the
procedure (p<0.001). Chest tube removal was the most
painful procedure of those studied, with a median score of
5/10 from a baseline of 2. Factors associated with higher pro-
cedural pain were use of opioids for the procedure, higher
baseline pain intensity and distress, higher intensity of worst
pain on the day of the procedure, and a procedure that is not
performed by a nurse.

Three more studies examined clinicians’ behavior placing
chest tubes and managing patients. An Australian paper
reports on clinicians’ compliance with published guidelines.13

Medical records were audited to check compliance with
British Thoracic Society recommendations. There was no
hospital-wide policy on chest tube insertion to direct practice.
On the respiratory medicine unit, 90% of tubes were placed
during the day, 78% of tubes were placed with ultrasound
(US) guidance when draining pleural effusion, 90% had basic,
recommended laboratory pleural fluid analysis, 10% had writ-
ten consent, and 30% documented use of small-bore tubes.
On other units, 59% were during the day, 42% had US guid-
ance, 18% had fluid analysis, 14% had written consent and
7% had small tubes. After education about the guidelines,
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respiratory medicine clinicians improved written consent and
documented small tube selection to 83%. There was no per-
formance improvement for non-respiratory medicine
clinicians. The authors believe multidisciplinary guidelines
would help bridge the practice gap between medical and sur-
gical clinicians’ approach to chest tubes.

How do residents acquire chest tube insertion skills? A
French study examined skill acquisition by critical care resi-
dents and specifically considered the difference between
experience (the number of procedures) and proficiency (the
ability to perform the procedure correctly).14 Many policies
require a specific number of supervised procedures before
the clinician can work independently. But, how skilled are the
people doing the supervision and teaching? In this study, over
12 months, the median number of chest tube insertions per
resident was 3, with 52% reporting having inserted less than
5, and 31% reporting more than 5. Of 295 procedures, the
failure rate was 4.5%; complications were 9.9% (consistent
with the literature). Of interest, chest tube insertion was one
of the few procedures for which complications did not
decrease with experience. The authors explain this by sug-
gesting that residents may have been overconfident or
assigned more complex patients.

Neonatologists in Washington, D.C. also confronted the
challenge of teaching chest tube insertion.15 There are few
opportunities for practice, and simulators are expensive and
not realistic. These authors constructed a model using simple
hardware materials for less than $50. The model has anatom-
ical landmarks that learners can see and feel, and there is a
tactile “pop” when learners correctly insert the tube into the
“pleural space.” Learners can use regular equipment to prac-
tice. All residents who used the model for training showed
significant improvement in tested knowledge and self-assess-
ment of knowledge, comfort and skills at the end of training
and one month later.
  Cardiac Surgery

Four studies were done on cardiac surgery patients, each
examining a different aspect of post-op bleeding. Polish
researchers hypothesized that lower preoperative von
Willebrand factor (VWF) antigen/activity and increased
ADAMTS13 antigen activity would be associated with more
chest tube drainage after CABG.16 These substances are
essential for platelet adhesion to achieve hemostasis. Median
post-op drainage volume for 232 consecutive patients without
a history of bleeding disorders was 675mL with the lowest
quartile <475mL and the highest >905mL. Those in the high-
est quartile had 19% lower VWF, 9% higher ADAMTS13 and
14% lower fibrinogen levels. There was an inverse relation-
ship between VWF and transfusions with FFP and PRBC. A
linear regression for post-op chest drain volume showed the
only independent predictors were preoperative VWF and fib-
rinogen.

New York researchers evaluated thromboelastograph with
platelet mapping (TEG-PM) to assess postoperative bleeding
risk in CABG patients taking clopidogrel.17 Seventy-eight
patients had TEG-PM measured the same day as on-pump
CABG. A multiple regression analysis showed that increased
pre-op TEG-PM and decreased BMI could be used to predict
post-op bleeding and need for platelet transfusion (obesity is

a known risk factor for hypercoagulability).
A study from Australia retrospectively reviewed the records

of 2575 patients who had cardiac surgery over 6 years to
identify modifiable, independent predictors of chest tube
drainage post-op.18 Researchers excluded Jehovah’s
Witness patients and those who arrested post-op. Non-modi-
fiable factors associated with increased drainage include
internal mammary artery graft, tricuspid valve surgery, bypass
time, urgent surgery, redo, left ventricular impairment, male,
lower BMI, and higher pre-op hemoglobin. The only modifi-
able factor identified was the operating surgeon. Surgeons’
hemostasis practices are key. The authors note that bleeding
can be reduced by at least 50% in Jehovah’s Witness
patients, and ask why can’t bleeding be lowered in everyone?
The post-op drainage variation among surgeons was
208mL – enough to cause a range of potentially life-threaten-
ing bleeding between 21% and 33%.

Fifty-four consecutive on-pump CABG patients’ records
were reviewed by Indian surgeons to determine predictors of
postoperative drainage volume.19 Mean 24h drainage was
458mL. Predictors of increased drainage were heparin dose
before bypass, intraoperative FFP, and pre-op serum ALT
with the strongest predictor being intraoperative platelet
transfusion.
  Spontaneous Pneumothorax

Two studies from France explored outpatient management
of patients with spontaneous pneumothorax (SP) using treat-
ment algorithms. In one, patients with a small pneumothorax
were observed and discharged if asymptomatic after 4
hours.20 Those with large primary SP or breathlessness with
smaller SP had decompression with an 8.5 Fr pigtail catheter
and were then also monitored for 4 hours. CXR was repeat-
ed. If the lung was fully reexpanded, the tube was removed,
and the patient discharged tube-free. If the pneumothorax
increased or the patient became more symptomatic, suction
was applied, and the patient was admitted. Otherwise, the
patient was sent home with the catheter attached to a
Heimlich valve as long as he or she met 5 nonnegotiable cri-
teria: (1) stable condition, (2) will be less than an hour from
the hospital, (3) will not be alone, (4) is able to understand
and follow instructions and (5) discharge occurs before 10pm.
Follow-up was scheduled for the next working day with a pul-
monologist.

Of 60 consecutive patients, 48 had large pneumothorax.
Forty percent (n=24) were hospitalized for initial treatment with
suction. Of the 36 discharged after observation, 6 were readmit-
ted after the follow-up CXR showed incomplete lung
reexpansion. The success rate (lung reexpansion by day 7) was
83% overall. Ten patients had VATS for persistent air leak that
was appropriately identified and managed through the algo-
rithm. There were no complications. The cost of the catheter
and valve was €107 ($121), hospitalization was €1194/day
($1352). With hospitalization a mean of 2.3d, the approximate
cost under the algorithm was €2710 ($3068). However, if you
factor in the patients who go straight home without hospitaliza-
tion (that previously lasted 4 days), this approach brings at least
a 38% drop in costs, more than €114,000 ($129,068).

The other paper also reports on ambulatory management
of 132 patients with large primary and secondary SP – six
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hours away from the previous study location in France.21 As
in the previous study, all patients were treated with an 8.5 Fr
pigtail catheter attached to a Heimlich valve with care then
dictated by the study’s care algorithm (which is different from
the prior study). Patients were discharged within 2 hours of
catheter placement and then assessed on day 2 and day 4 by
a pulmonologist who tried to aspirate air from the catheter
manually with a syringe. If there was no air, a CXR was done,
and if the lung was reexpanded, the catheter was removed. If
air was aspirated on day 4 (indicating lack of healing), the
patient was admitted for chest tube suction at -20cmH20. If
the leak persisted at day 6 or beyond, surgery was done.
Success (reexpansion by day 4) rate was 83% overall and
78% for the 103 patients treated exclusively as outpatients.
Two patients had kinked catheters that were identified on day
2; they were asymptomatic. Eleven patients were admitted
initially; 7 were discharged, cured, by day 4, and could have
been managed as outpatients except for the abundance of
caution at the beginning of the study. The other 4 were hospi-
talized for comorbidities. Another 18 were admitted on day 4
when the pneumothorax persisted. Eleven patients were
cured after suction was applied to the chest tube and the 11
remaining patients had VATS pleurodesis. The mean cost per
patient was $926 for outpatient management compared with
$4276 for traditional management.
Effusions and Empyema

Thai researchers did a retrospective review of 412 pleural
effusions drained by ultrasound-guided small-bore catheter
over a six-year period.22 After placing a sheathed needle in
the pleural space, a catheter, ranging from 8 Fr to 14 Fr
depending on the fluid’s viscosity, was inserted. Catheters
were in place for a median 10 days; 52% were parapneumon-
ic effusion/empyema and 30% were malignant effusion. The
overall clinical success rate was 76.5%. Malignant effusions
had a statistically lower success rate, and the authors attrib-
ute this to the palliative nature of their care. Five patients
(1.2%) had complications during the procedure: 3 pneumoth-
orax and 2 hemothorax – this compares with 7%
complications with large-bore tube placement. The most com-
mon complications of drainage were catheter blockage (9%)
and accidental dislodgement (4.1%).

A Chinese study examined the relationship of hospital
caseload/volume on outcomes for patients with pleural infec-
tion.23 Traditionally, with a higher caseload, there are greater
care efficiencies, more experience, and better results. In this
review, patients treated in higher caseload hospitals were
younger and more complex; the hospitals were in more urban
areas. Researchers categorized hospitals into quartiles by
number of cases per hospital year. Patients treated in the
highest caseload quartile had 27% less risk of hospital mor-
tality. However, once researchers made adjustments for
diagnosis, case-mix, and treatment differences, the mortality
advantage vanished. 

Thoracic surgeons in South Korea reviewed records for
120 patients with empyema who were treated with VATS
drainage and decortication to see if there is an optimal time
for surgery once patients became symptomatic.24

Researchers separated patients into 3 groups for analysis:
surgery less than 2 weeks after symptoms, between 2 and 4

weeks, and longer than 4 weeks. Patients treated within 4
weeks had shorter chest tube duration and hospital length of
stay. The operative procedure was significantly longer when
surgery was done more than 2 weeks after symptoms appear,
and there was a significantly higher incidence of prolonged air
leaks when surgeons operated after 4 weeks.
Pediatrics

Five studies on children with chest tubes were published in
2014. A multicenter observational study in the U.S. collected
data on the proportion of occult pneumothorax in children with
blunt torso trauma and the rate of treatment with tube thora-
costomy.25 CXR were done on 8020 children with blunt
trauma; 372 (4.6%) had pneumothorax. Of these, 148 (1.8%)
were diagnosed on CXR and 224 (2.8%) by subsequent CT
scan. Of note, 200 were diagnosed on abdominal CT.
Children with occult pneumothorax were less likely to have
hemothorax or rib fractures. Patients with pneumothorax were
more likely to have an abnormal physical examination com-
pared with those with occult pneumothorax, and those with
occult pneumothorax were more likely to have abnormal
exam compared with those without pneumothorax. Chest
tubes were placed in 57% of children with pneumothorax and
15.6% with occult pneumothorax.

Turkish researchers report on their experience over 12
years with traumatic diaphragmatic rupture in 22 children.26

Ten of 22 were blunt trauma (fall from height, motor vehicle
crash), 12/22 were penetrating (gunshot, stab); 20 had organ
herniation, most commonly the stomach. Diagnosis was
made on initial CXR in 14 children; 20 children had injury on
the left side. Researchers note the diagnosis can be easily
missed when obvious, serious injuries are present.

A study from Denmark reviewed 17 years of records of 100
children diagnosed with parapneumonic effusions.27 Annual
incidence rose from 0.5 to 2.6/100,000. Median age was 5
years. Chest tube drainage occurred in 88% of children, with
an overall failure rate of 50% and a median hospital length of
stay of 11 days. Treatment failure was related to younger
patient age, suggesting that tube size may have contributed
to the problem. Those children required open surgery.

Researchers conducted a retrospective review of 189 con-
secutive children treated with extracorporeal membrane
oxygenation (ECMO) at 2 U.S. referral centers over 15 years
to determine outcomes of children who had chest tubes
placed while fully anticoagulated.28 Median age was 2 days;
47 children had air or fluid in the pleural space, and 27
received chest tubes. Children with pneumothorax who got a
chest tube had a 48% mortality versus 25% with no chest
tube. There was no difference in mortality between those with
and without chest tubes for pleural effusion. Major bleeding
occurred in 6 children, 3 of whom died following pulmonary
laceration (2) and left ventricle injury.

A retrospective, case-match study was done by
researchers in Michigan and Massachusetts to try to identify
risk factors for developing plastic bronchitis (PB) after Fontan
surgery.29 This multi-stage palliation diverts venous blood
directly to the pulmonary arteries in children with a single
functional ventricle. PB is characterized by large, rubbery
plugs or casts that form in the airways, with a 5-year mortali-
ty as high as 50%. The authors matched children with the
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complication 1:2 with those who did not have it post-op.
Children with PB had significantly longer duration of chest
tube drainage after stage 2 repair (>6 d) and after the Fontan
procedure (>13 d) than those without PB. As the pathophysi-
ology of PB is unclear, authors point to examining whether the
increased chest drainage is from a hemodynamic abnormali-
ty, problem with lymphatic drainage, or inflammatory
response that could contribute to PB.
Clinical Applications

To summarize, suction is not required for routine pleural
chest tubes, and one tube is sufficient after lung resection.
Arginine is a low-cost, simple dietary supplement that may
help heal prolonged air leak. Post-op chylothorax can almost
always be resolved with dietary changes and careful observa-
tion. Pleural tubes can be safely removed when drainage is
300mL/day; the threshold of 500mL/day may be a bit aggres-
sive – this practice required subsequent drainage in 2.8% of
patients.

Patients taking clopidogrel can have chest tube or thora-
centesis with minimal risk of significant bleeding; TEG-PM can
help predict the risk of bleeding when these patients need
CABG. However, it’s very risky to place a chest tube for pneu-
mothorax in anticoagulated infants on ECMO. 

Small chest tubes or catheters 8.5 Fr to 10 Fr can be used
for pneumothorax and simple pleural effusion; they may be too
small for empyema. Patients with uncomplicated spontaneous
pneumothorax can be safely discharged from the ED with a
small chest tube attached to a Heimlich valve as long as there
is a solid plan for follow-up. Outpatient management saves
about $3000 per patient. Bedside ultrasound imaging can be
used to assess the pleural space, replacing chest radiograph.
Ultrasound guidance is helpful to guide tube placement and
other procedures, such as instilling tPA to break up retained
hemothorax or directed drainage for empyema. 

Chest tube removal was the most painful procedure in a list
of 12 routine ICU procedures. The tube can damage inter-
costal sensory nerves, resulting in pain sensations after tube
removal. 

It’s challenging to teach residents how to insert chest tubes
properly because there are not many opportunities outside the
OR or ED. However, there isn’t necessarily a connection
between the volume of patients treated for pleural infection
and their outcome. When patients need surgery to treat
empyema, the best outcomes are when it is done between 2
and 4 weeks from initial symptoms.

Bleeding after cardiac surgery can be forecast by examin-
ing von Willebrand factor and ADAMTS13 pre-op and
monitoring whether patients received platelets and FFP in the
OR. Ultimately, the most important variable is probably the
operating surgeon.  

Children with blunt chest trauma have almost twice as
many pneumothorax identified with abdominal CT scan than
with CXR. Those with traumatic diaphragmatic rupture can be
diagnosed with CXR provided caregivers are not distracted by
other injuries.

Children with prolonged chest drainage after any stage of
Fontan palliative surgery should be carefully monitored for the
risk of developing plastic bronchitis.
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Over the past 20 years, the bedside RN’s role in chest tube
removal has been revisited since Kinney’s initial research in 1995.1
This review covers issues relating to scope of practice, nurse prac-
tice acts, and the literature on chest tube removal.
Scope of Practice

A scope of practice is the legal definition of a licensed profes-
sion set out by a state’s practice act. A dynamic of professional
practice silos has persisted today, despite the significant changes
in healthcare delivery and the emergence of collaborative practice
in virtually all settings. This has led to “turf wars” when one profes-
sion goes to the legislature to modify its practice act as others
claim unique ownership of certain practices.2

The National Council of State Boards of Nursing (NCSBN) with
regulatory boards from occupational therapy, pharmacy, physical
therapy, and medicine have called for a different view of scope of
practice to meet the goals of health reform: improved access to
care and reduced costs while maintaining safety. Consumer advo-
cacy groups support this effort.2,3 Most nurses are familiar with the
scope of practice debates in their own states over whether APRNs
can practice independently and prescribe controlled substances. 

Practice regulation is essential to protect the public and offer a
way to discipline those who do not comply with standards. Practice
acts should, first and foremost, focus on safe practice and public
protection; they should not be used for professional self-interest or
create unnecessary barriers to patient care.2,3

State legislatures ultimately have the responsibility to set pro-
fessional scope of practice. The stakeholders recommend
considering these critical factors2:
• Historical basis for the profession and its evolution
• Relationship of education and training to scope of practice
• Evidence of how a change in practice benefits the public
• Ability of the regulatory agency to manage any modifications

Nursing Practice
Each state has a Nurse Practice Act. While there are compacts

that allow nurses to practice across state lines, such as in trans-
port and telehealth, the nurse is still responsible for following the
practice act of the state in which he or she practices. 

The American Nurses Association describes the factors affect-
ing scope and standards of nursing practice for both RNs and
APRNs.4 When determining what a nurse is permitted to do, first
is state law and regulation. None of the other elements can over-
ride the law. Next is the policies and procedures (P&P) where the
nurse is practicing. While nurses are required to follow institution-
al P&P, those cannot disregard the Nurse Practice Act.
Self-determination follows – nurses must honestly assess their
personal knowledge, experience, and skills and not carry out a
task or procedure for which they are not prepared. Finally, a nurse
should consider liability and risk management concerns. Nurses

who do not follow regulations or P&P and do things without prop-
er education will not be covered by their malpractice insurance and
make themselves a target for litigation.
Chest Tube Removal

The first data on chest tube removal by nurses came in an
AACN survey in 1993. With regard to the facility policy, 80% of
RNs did not remove chest tubes. Of those that did, 14% were only
mediastinal, 28% only pleural and 57% removed both. RNs
removed tubes from patients with cardiac surgery (12%), thoracic
surgery (7%), thoracic trauma (5%) and other conditions (5%).
Only 44% of nurses had a written standard P&P.   

Four years later, a more robust survey was done. This time
fewer nurses said RNs could remove chest tubes  – 17% (n=90)
versus 20% (n=127). About 52% of the removal group reported
removing both mediastinal and pleural tubes, 24% only mediasti-
nal, and 24% only pleural tubes. The number of facilities with
written P&P increased to 77%. The RNs permitted to remove
chest tubes included staff nurses (25%), a core group of specially
trained nurses (53%), CNSes (10%), and APRN (19%).
(Respondents could choose more than one). Six percent had no
special training to remove tubes, while 31% had classroom lec-
ture; 52% had competency testing, and 87% had precepted
experience. (Again, could choose more than one).

In a 1995 survey of pain management during chest tube
removal, 11% of RNs removed their patients’ chest tubes; 12.5%
reported APRNs removed the tubes. Classroom and clinical
instruction together were required in 40% of organizations and
clinical teaching alone in 34%. Just 7% required competency test-
ing and 34% had written P&P.1 Patients were significantly more
likely to receive pain medication before tube removal when nurs-
es removed the tube compared with physician removal. 

Three other studies5-7 described experience with RNs remov-
ing chest tubes; two instituted the practice specifically to manage
patient pain more effectively.6,7All projects were successful, reduc-
ing patient pain with no post-removal complications.
Are RNs Permitted to Remove Tubes?

The evidence shows that bedside RNs with additional training
can safely and efficiently remove chest tubes. However, despite
the goals of coordinating scope of practice, state “nursing practice”
differs from “medical practice.” Nursing practice is a right granted
by a state, described by the Nurse Practice Act. These acts are not
laundry lists of tasks and procedures. They are broad statements
such as “The delivery of health care services which require
assessment, diagnosis, planning, intervention and evalua-
tion…where such acts require substantial specialized judgment
and skill base on knowledge and application of the principles of
biological, physical and social sciences.”8 The practice acts
empower the board of nursing to write rules and regulations and
issue opinions that relate the scope of practice to specific actions.
Some states have addressed chest tube removal, based on a

Nurses Removing Chest Tubes
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In the Literature
Who’s at Risk for C. difficile?
The current issue of AACN Advanced Critical Care features a study
describing how nurses developed a C. difficile risk assessment tool. The
authors provide a comprehensive review of the literature, including
analysis of other scoring tools and a detailed description of how they
chose the items on their assessment. They believe that by using the tool
to identify at-risk patients, clinicians can provide prophylactic treatment,
promptly isolate patients, restrict antibiotic use, and limit testing of low-
risk patients. 
Source: Smith, LA et al.: Development and validation of a Clostridium difficile risk
assessment tool. AACN Advanced Critical Care 2014;25(4):334-346. 
PubMed Citation

Are Authors Really Writing?
In recent years, there has been a careful examination of whether named
authors of studies in the medical literature actually did the research and
wrote the paper. The first examination of inappropriate authorship in nurs-
ing journals is in the current issue of the Journal of Nursing Scholarship.
Researchers looked at articles published in 10 nursing journals and the
final dataset contained 422 articles. Authors did not meet published criteria
for authorship in 42% of articles. There were unnamed contributors –
known as ghostwriters – in 28%. The researchers contacted corresponding
authors to identify reasons for this practice. Their answers are fascinating.
Source: Kennedy, MS et al.: Honorary and ghost authorship in nursing publica-
tions. Journal of Nursing Scholarship 2014;46(6):416-422.  PubMed Citation

Can You Get Good Lab Samples When Starting an IV?
It’s a debate revisited often: is the quality of blood samples collected
through an IV catheter acceptable for laboratory tests, or do patients
require dedicated venipuncture? A study in the Journal of Emergency
Nursing examined 9000 blood draws to try to answer the question. Each
sample was examined by spectrophotometry. Blood collected at an IV
start had a 1.1% hemolysis rate, 0.8% when collected from existing vas-
cular access and 0.1% with venipuncture and a steel needle. These
values compare favorably with a laboratory benchmark of 2%.
Source: Dietrich H: One poke or two: can intravenous catheter provide an accept-
able blood sample? A data set presentation, review of previous data sets and
discussion. Journal of Emergency Nursing 2014;40(6):575-578.  PubMed Citation

National Council for State Boards of Nursing
The NCSBN is the key resource for information about
Nurse Practice Acts, laws, and regulations relating to
nurse licensure. In addition to articles and important
summaries, they also have links to each state’s Board
of Nursing, the current status of multistate licensure,
and the NCLEX exam. From this link to the Nurse
Practice Act page, you can explore other resources:
https://www.ncsbn.org/1455.htm

ANA Resources
The American Nurses Association provides a number
of resources available to non-members as well as
members of state affiliates. This link is to a page that
lists each state’s language protecting the use of the
title “nurse;”  this links to a compendium of ANA educa-
tion positions, position statements and documents and
while this scope of practice page refers to APRNs, the
principles apply to all licensed nurses. 

request for clarification from a nurse licensed in that state. The
table lists sample statements about RNs removing chest tubes.

  Steps to Take
To institute a plan for RNs to remove chest tubes, first collect

data on the number of chest tubes and why RN removal would be
preferable to the current practice. Is there a problem with pain
management because physicians want to remove tubes during
rounds, with little notice – preventing proper analgesia? Are trans-
fers being delayed until someone can remove the tube? If APRNs
are available and there are no issues, RNs may not need to add
this task to their responsibilities. 

If you decide to move forward, check to see if your state board
of nursing has issued an opinion on the practice. If not, write a let-
ter requesting one, citing the literature and explaining how patients
will benefit. Describe how RNs will be trained and how compe-
tence will be confirmed. 

By providing the board with this information, the members will
see how this practice will enhance patient care while protecting
patient safety.
Sources
1. Kinney MR, KT Kirchhoff, KA Puntillo: Chest tube removal practices in critical care units

in the United States. Am J Crit Care 1995;4(6):419-424. PubMed Citation
2. National Council of State Boards of Nursing: Changes in Healthcare Professions' Scope

of Practice: Legislative Considerations. Chicago: National Council of State Boards of
Nursing; 2009.

3. LeBuhn R, DA Swankin: Reforming Scopes of Practice: A White Paper. Washington,
D.C.: Citizen Advocacy Center; 2010.

4. American Nurses Association:  Scope and Standards of Practice. 
http://www.nursingworld.org/scopeandstandardsofpractice. Accessed November 22, 2014.

5. Backer T, B Pritchett: Nurse practitioners implement a staff nurse-driven protocol for
chest tube and pacing wire removal. [abstract]  Critical Care Nurse 2008;28(2):e39-e40.

6. Ross M: Nurses in the adult surgical heart unit utilise evidence to discontinue chest
tubes. [abstract] International Journal of Evidence-Based Healthcare 2010;8(Suppl):237.

7. Hood BS, W Henderson, C Pasero: Chest tube removal: an expanded role for the bed-
side nurse. Journal of Perianesthesia Nursing 2014;29(1):53-59. PubMed Citation

8. Arkansas State Board of Nursing. Decision-Making Model. Little Rock, AR: Arkansas
State Board of Nursing;1999.
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State Can RN Remove
Chest Tube? Notes

Alabama Yes - mediastinal APRN can remove pleural tubes and
aspirate

Alaska Yes With proper training and physician
order

Arkansas Yes Must follow Delegated Medical Acts
Statement

Arizona Yes Documented training, competence,
resources available in case of problem

Maine No

Mississippi Yes - pleural
Documented training, competence,
physician order, resources available in
case of problem

Nebraska Yes Documented training, competence

South Dakota Yes
Documented training, return demon-
stration, policies, procedures and
physician order
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Last fall, an expert panel published recommendations for
reducing the risk of adhesive-related skin injuries.1 Given the 1.5
million injuries related to adhesive removal annually,2 it’s remark-
able that the only English-language guidance published before
this was limited to neonates. We’ll cover tape information here,
and urge you to read the full guidelines for more about skin care
and types of damage related to tape use.
Tape 101

While we use medical tape every day, most of us have had very
little education about the components that make up a roll of tape,
the different types of tape and indications for each. The FDA
defines a medical adhesive as “a strip of fabric material or plastic,
coated on one side with an adhesive, and may include a pad of
surgical dressing...The device is used to cover and protect
wounds, to hold together the skin edges of a wound, to support an
injured part of the body, or to secure objects to the skin.” While
medical adhesives can be tapes, dressings or devices, we’ll use
the term tape generically.

There are four layers in a traditional medical adhesive:
The release coating prevents the adhesive from sticking to itself so
that it’s easy to remove the tape from the roll. Generally speaking,
the backing can be paper, plastic, cloth, foam and/or elastic;1
adhesives can be natural (latex) or synthetic (non-latex) rubber,
acrylic, or silicone. The combination of the layers determines the
properties and clinical performance of the product, and you must
evaluate them together. The backing layer provides tapes with
most of their cohesive mechanical strength and determines
whether the tape is stiff or conforming, whether skin under the tape
is visible, and the degree of permeability to gases and water
vapor.1,2

Since medical tapes need to adhere to skin, their properties are
very different from tapes designed for other purposes. The skin
surface is continually sloughing, so the tape needs to adhere to a
surface being shed; the surface has water, oil, salt, loose debris
and often lotion or cream; the skin is highly lipid, making it
hydrophobic; and it has elastic properties.3 In addition, the skin
surface is very irregular with ridges and valleys.4

If that’s not enough, tapes need to be able to handle moisture
vapor that normally leaves the skin. This is called the moisture
vapor transmission rate (MVTR), and it depends on the chemical
composition of the adhesive, the tape thickness and the perme-
ability of the backing.3,5

Finally is biocompatibility – the tape must be nontoxic, hypoal-
lergenic, and compatible with skin cells. When you consider that
most standards for routine adhesive testing call for tape to stick to
stainless steel, you can see how complicated skin adherence is.
The ideal tape must be compatible with skin, adhere strongly, be
permeable to air and moisture, and remove gently without skin
trauma.3 Unfortunately, those that have the strongest securing
properties are usually very difficult to remove.2

Getting Technical
Tapes are called pressure sensitive adhesives (PSA), meaning

they adhere to the surface best with application of light pressure
on the backing.3 Do you always apply pressure when you put tape
on the skin? Over time, adhesive will warm and flow to fill gaps in
the skin surface, strengthening the bond.1

There are three measures of adhesive strength – tack is the
quick initial adhesion before pressure is applied; peel adhesion is
the ability to resist removal by peeling, peel force is the force
required to remove the adhesive from the surface; and shear  is
the ability to maintain a bond when loaded – the load can be secur-
ing a weighty device to the skin or trying to conform a stiff tape to
a curved surface.1,5 Clinicians typically assess tape by how sticky
it feels – the tack – but that has little to do with adhesion to the skin.
It seems like the greater the peel force, the greater the potential
skin damage, but silicone adhesive on a foam backing had less
damage with a moderate pull force while hydrocolloid adhesive on
a foam backing had more damage with a lower pull force.6

MARSI
The expert panel standardizes the name of skin damage relat-

ing to tape as medical adhesive-related skin injury (MARSI) and
defines it as “…erythema and/or other manifestation of cutaneous
abnormality (including, but not limited to vesicle, bulla, erosion, or
tear)[that] persists 30 minutes or more after removal of the adhe-
sive.”1 Injury occurs when the adhesive bond between the tape
and the skin’s surface is stronger than the bond between skin lay-
ers, leaving skin attached to the tape as it is removed. While
multiple factors contribute to injury, including peel force, adhesive
characteristics, occlusiveness, and rigidity of the backing, patients
at both ends of the age spectrum are at greatest risk, along with
those who are malnourished or dehydrated.1,2,6A study of persons
age 65 and older found 71% of MARSI were contact dermatitis,
21% trauma, and 9% infection.7 True allergies to adhesive are
rare; contact dermatitis is much more common.1,6

Adhesive Selection
When selecting the tape product, consider both patient and

product characteristics:1

Medical Adhesive Safety
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In the Literature
Enhancing ICU Rounds
An article in the current issue of Critical Care Medicine reports on a
study describing implementation of a daily goal checklist to facilitate
morning ICU rounds. The checklist is broken down by comfort, seda-
tion, safety, and prophylaxis; lines, tubes and drains; fluid status;
infection prevention; ventilation; nutrition; diagnostics; meds; psy-
chosocial; research; and consultations. A pre-rounds section is
completed by the overnight nurse, and the rounds section is
addressed by the whole team. Key benefits of the process were:
rounds more systematic and organized, multidisciplinary input was
facilitated, checklist is a centralized concise summary of the plan,
ensures comprehensive approach to care, emphasizes patient-spe-
cific goals, and enhances teaching on rounds by prompting teaching
topics. If you’re looking for ideas to improve your rounds checklist,
this is a great resource.
Source: Centofani, J.E. et al: Use of a daily goals checklist for morning ICU
rounds: a mixed-methods study. Critical Care Medicine 2014;42(8):1797-1803.
PubMed Citation

A New Alcohol Intoxication Scale
The current issue of the Journal of Emergency Nursing includes a
study describing development of a behavior-based tool for assessing
level of intoxication created in response to logistical challenges hold-
ing up transfers that were based on blood alcohol (BAC) levels. Since
there is not a great correlation between BAC and behavior, this new
tool facilitates decision-making for intoxicated patients’ transfers.
Source: Volz, TM: The development of a behaviorally-based alcohol intoxication
scale. Journal of Emergency Nursing 2014;40(4):330-335.  PubMed Citation

A New Angle on Nurse Bullying
Researchers writing in the latest issue of the Journal of Nursing
Scholarship note that bullies who shout and scream are easy to iden-
tify, but most bullying in nursing is far more subtle. The researchers
examined the “manner of speaking” – rhythm, stress, intonation, word
choice and physical presence – that they call prosody.
Commonalities were a culture in which this behavior was expected by
victims and tolerated by others, bullies use lies and choose and
shape facts selectively, and victims were overwhelmed by their pub-
lic shaming. While this article is not an easy read, it’s an important
contribution on a vital topic.
Source: Dzurec, LC, et al: Unacknowledged threats proffered “in a manner of
speaking:”  recognizing workplace bullying as shaming. Journal of Nursing
Scholarship 2014;46(4):271-280.  PubMed Citation

Critical care training programs are putting more of their
educational content online and sharing their curricula
and research with all who are interested. 
The MarylandCCProject is an open-source project cre-
ated and maintained by the University of Maryland 
Critical Care fellows. http://marylandccproject.org

Surgical Critical Care / Acute Care Surgery is the site 
from the Orlando Regional Medical Center’s fellowship 
program in Florida. http://surgicalcriticalcare.net/

COMING SOON! We're proud to announce that you will 
be able to earn one contact hour for reading Clinical 
Update. We'll let you know as soon as it's available 
through our education partner, Nurse's Notebook.

• Is the tape needed to secure a critical (essential to patient safety)
or noncritical device or dressing?

• How long will the tape be in place?
• Is the skin area smooth or contoured; likely to move or come
under friction; dry or exposed to moisture, perspiration, humidity,
exudate or body fluids?

• What is the strength of the tape over time?
• Does the tape stretch, breathe, conform to the area; is it flexible
and strong?

Remember that developing or resolving edema causes significant
skin movement.
  Do and Don’t
The panel’s recommendations include practices to follow and
those to avoid:1

• Consider using a barrier film to protect skin, but avoid alcohol or
solvents on neonates

• Avoid substances that are tacky and increase adhesion such as
tincture of benzoin

• Dedicate tape roll(s) for single-patient use to minimize contami-
nation

• Do not put tape strips on bed rails, IV trays or any other surface;
do not carry rolls in pockets or on stethoscopes to keep tape
clean

• Make sure skin is clean and dry before applying tape
• Avoid stretching tape; apply without tension or pulling on under-
lying skin

Looking at the Future
A group in Boston may have come up with a tape that adheres

strongly yet removes easily without trauma. While others have
tried manipulating the backing or the adhesive, these researchers
add a release layer between the backing and the adhesive.2When
it’s time to remove the tape, the release layer separates the back-
ing from the adhesive. This leaves only the adhesive on the skin,
which can then be simply rolled off. The residual tape has 93%
less adhesive force compared with the full tape. If rolling the adhe-
sive causes trauma, it can be inactivated with talcum powder, and
then serve as a base for reapplying tape. Researchers’ next step
is getting approval for testing on humans.

Table 1 provides the characteristics of various adhesives and
backings. Table 2 provides an overview of applications using
generic terms. Table 3 lists recommendations for applying and
removing tape with minimal skin injury.
Sources
1. McNichol L, C Lund, T Rosen, M Gray: Medical adhesives and patient safety: state of the science.

Journal of Wound Ostomy and Continence Nursing 2013;40(4):365-379.  PubMed Citation
2. Laulicht B, R Langer, JM Karp: Quick-release medical tape. Proceedings of the National Academy

of Sciences of the United States of America 2012;109(46):18803-18808.  PubMed Citation
3. Liu J: Medical adhesives and skin adhesion [abstract]. Presented at: Tape Summit  TECH 35; May

2-4; 
4. Tokumura F, K Umekage, M Sado, et al.: Skin irritation due to repetitive application of adhesive tape:

the influence of adhesive strength and seasonal variability. Skin Research and Technology
2005;11:102-106.  PubMed Citation

5. Carty N. Design considerations for selection of skin-contacting adhesives. 2013; Accessed July 30,
2014.

6. Cutting KF: Impact of adhesive surgical tape and wound dressing on the skin, with reference to skin
stripping. J Wound Care 2008;17(4):157-162.  PubMed Citation

7. Konya C, H Sanada, J Sugama, et al.: Skin injuries cause by medical adhesive tape in older people
and associated factors. Journal of Clinical Nursing 2010;19:1236-1242.  PubMed Citation
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Adhesive Tack
Peel

adhesion
Cohesive
strength

Air
permeable

MVTR
Skin

Trauma
Cost Other

Natural rubber latex High High High Poor Poor High
Low but
rising

Water resistance

Synthetic rubber High High High Poor Poor High Low When bond strength essential, water resistance

Acrylic / Acrylate
Variable, 

typically low
Medium
to high

Variable Variable Good High Mid
Most diverse, strong, durable, designed to replace
natural rubber, adhesion increases over time; 
variability related to backing

Silicone Variable Medium High High Fair Low High
Can reposition, gentle to sensitive skin, adhesion
does not increase over time

Hydrocolloid
Varies over

time
Variable

More
over time

Variable High Absorb fluids, can cause stripping on removal

TABLE 1A ADHESIVE

Backing Adhesive Advantages Disadvantages

Cloth Acrylic or synthetic rubber Molds to surface, gas permeable
Not water resistant, does not stretch,
increased risk for tension blisters

Cloth Natural rubber
Strongest hold, tolerates moisture and
secretions

Most likely to damage skin, may not be
available in latex-free facilities

PVC Foam Acrylic
Cushioning, stretches, good for joints or
where movement needed, waterproof,
hypoallergenic

Film Acrylic Transparent, can be occlusive or permeable

Paper Silicone
Gentle to skin, low sensitivity, removes
easily

Not recommended for critical securement
Less tolerant of moisture

Plastic Silicone  
Gentle to skin, low sensitivity, removes
easily

Not recommended for critical securement
Less tolerant of moisture

Tack: initial “grab” upon contact, Peel adhesion: force required to break adhesion between tape and surface, Cohesive strength: measure of the internal
strength of the adhesive itself – the ability to remain intact under stress, MVTR: moisture vapor transmission rate.

TABLE 1B BACKING

These tables provide an overview of characteristics of adhesives
and backings. However, it is the combination of the adhesive
with the backing that ultimately determines the tape’s effects on
the skin.1-7 Different manufacturers give their tapes brand names

without specifying the type of adhesive or backing. Unfortunately,
that means we can’t provide specific recommendations here.
You’ll need to check with the manufacturer(s) of the tapes in your
practice setting.

Continued on page 4
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Backing General Applications Comments

”Silk” Securing tubes and devices, bulky dressings, finger and toe splints Not flexible, adheres strongly to dry skin, long-term adhesion

Cloth Securing ET tube, NG tube, chest tubes & drains, splints, critical
securing

May have natural rubber (latex) adhesive, strongest adhesion on
dry skin, strong securing in moist skin conditions

”Soft” cloth Areas where skin may stretch, dressings Recommended for sensitive skin

Paper Small to medium dressings, moist skin, lightweight tubes Recommended for fragile skin, permeable

Plastic Securing tubing and devices, bulky dressings Check whether occlusive or permeable; occlusive is waterproof &
will protect from fluids but will not allow vapor to leave skin

Foam Dressings that move, such as joints; compression or pressure
dressings; cushioning Will stretch, water resistant

Silicone Securing dressings Most gentle on skin

TABLE 2 APPLICATIONS

Product literature from 3M, Covidien, Cardinal Health, Vancive Medical Technologies
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Apply Remove

Prepare Skin
Clip hair if needed
Apply barrier, if indicated (be sure it is completely dry)
Select Tape
Choose tape based on application and skin condition
Extend tape at least ½ inch beyond dressing
Place Tape
Put tape on the skin without tension; do not pull or stretch
Check that there are no gaps or wrinkles 
Gently, but firmly press the backing to activate the pressure
sensitive adhesive & maximize adherence

For compression: stretch tape over dressing only, not over skin

Loosen edges of tape
Stabilize the skin with fingers of the other hand, pushing skin down
and away from tape
Lift tape in direction of hair growth, keeping it horizontal and close to
the skin surface, slowly pulling it back over itself
As tape is removed, move fingers to continue to support newly
exposed skin near the tape removal point

Do not raise tape at a high angle to the skin

TABLE 3 APPLYING AND REMOVING TAPE
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It’s been 12 years since we gave you a review of the research
comparing suction with simple gravity drainage for postoperative
lung surgery patients, so it’s clearly time for an update. We’ve
reviewed 20 articles; 6 are reviews of the literature and 14 are
studies comparing suction and gravity drainage.
Set the Ground Rules

It’s challenging to compare these research studies because
“water seal” or “gravity” drainage doesn’t necessarily mean the
chest drain was never connected to suction. In many studies, the
randomization to suction or no suction occurs the morning of POD
1 after overnight suction. In other studies, patients do not use suc-
tion during the day but do at night.1 For ease of discussion, we will
use “suction” to mean the chest drain is connected to an external
vacuum source that applies a negative pressure of -10 cmH2O or
more in the pleural space. “Gravity” means the drain is not con-
nected to external vacuum. Remember, though, if you go back to
these original sources, you’ll need to examine each one carefully
to learn that study’s terms.
When is a Pneumothorax not a Pneumothorax?

In older studies, the main assessment was whether there was
a pneumothorax on CXR. Treatment was based on routine CXR
exams, even if the patient was asymptomatic.2-5 But researchers
are now suggesting the area without lung markings on CXR is not
necessarily a pneumothorax, but instead, a “fixed pleural space
deficit.”6,7 Most lung resections are done on patients with preexist-
ing lung disease, and the lack of elasticity or compliance of the
remaining lung, chest wall, and/or diaphragm may prevent the
remaining lung tissue from expanding to fill the space left after the
resection.6,8 Or, the CXR may be reflecting atelectasis and partial
lung collapse as a result of sputum retention in the small airways
postoperatively.8 Either way, pleural suction is not going to resolve
the deficit.4,7,8 More recently, studies report CXR are only done if
the patient’s condition worsens. If the patient is newly hypoxic,
short of breath or developing subcutaneous emphysema, suction
is applied to the chest drain regardless of CXR results.6,9

Another researcher suggests that suction delays healing by
drawing air from the lung through an actual or potential opening
(between staples) in the parenchyma that prevents approximation
of the parenchymal wound edges and limits primary wound heal-
ing.10 And a group of Japanese surgeons suggests the increased
fluid drainage from pleural tubes with suction results from pleural
irritation, not “better drainage” of existing postop fluids.5

As recently as 2001, a leading researcher had to use a compli-
cated study protocol because his institutional review board would
not let him put patients on gravity drainage without a period of suc-
tion first – they considered the practice unethical because of a
“preconceived notion that a pneumothorax with an air leak was
bad.”2,11 Fortunately, we have overcome that hurdle today.

Examining the Research
Nine studies directly compared suction and gravity.1,3,8-10,12-15

While they had a variety of study designs, they did look at com-
mon outcomes, including the duration of chest tube, duration of air
leak, hospital length of stay, and whether or not there was a “pro-
longed air leak” (number of days defined by the author). Of the
nine, four placed all patients on suction before randomizing.1,9,14,15

Only one study found statistically significant outcomes in favor
of suction;1 these surgeons use an alternating suction protocol in
which patients “on suction” are disconnected during the day and
only receiving suction overnight, so the “suction” patients were
actually on gravity drainage more than half the time. Three studies
found no statistically significant differences between the
groups,8,12,14 and one was limited to the number of patients with
prolonged air leaks, and then only found a difference (in favor of
gravity) when patients who had lobectomy or segmentectomy
(n=396) were pulled out of the whole group (n=500; p=0.05).9

While not all studies measured each outcome, in the remaining
four studies3,10,13,15 shorter duration of chest tube, shorter duration
of air leak, shorter length of stay, and fewer patients with prolonged
air leak (PAL) all favored the gravity drainage group with (statisti-
cal significance).
Literature Reviews

Three of the six literature reviews extracted data and performed
meta-analysis.16-18 All three reviewed five common stud-
ies,2,3,8,11,14 and each included one other study.12,15,19 There was
no difference detected between suction and gravity for duration of
air leak, incidence of prolonged air leak, duration of chest tube(s),
and hospital length of stay. A review of the literature on treating
pneumothorax concluded clinical objectives can be accomplished
with either needle aspiration or tube drainage via gravity.20

Finally are two “state of the art” reviews.7,21 One examined the
effect of suction on prolonged air leak and concluded that no stud-
ies were in favor of suction, two found no difference, and four were
in favor of gravity drainage.21 In the other, the author states, “[grav-
ity drainage was] not only safe for air leaks but also seemed
superior to suction at stopping leaks in patients who maintained …
pleural apposition.” “Patients who had their tubes placed on water
seal … instead of wall suction … were more likely to have their
leak stop.” In summary, “randomized studies have shown that
placing chest tubes to water seal … is superior to suction and bet-
ter at stopping air leaks when a pneumothorax does not occur
when patients are placed to water seal [however]; a pneumotho-
rax itself is not an indication for suction because many patients
have a fixed pleural space deficit.”7

Suction not Required?
None of these researchers recommends suction for all patients

following lung surgery. Typical recommendations include: “We
believe minimizing duration of suction has resulted in decreased
duration of air leak and number of patients with PAL,”10 and “rou-
tine application of… suction … is not necessary after lobectomy…

Suction or Gravity? Revisited

Clinical Update is edited by Patricia Carroll, MS, RN-BC, CEN, RRT, and
supported by an educational grant from Atrium Medical Corporation.
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In the Literature
Implementation Science for EBP
The current issue of Orthopaedic Nursing provides a useful summa-
ry explaining how nurses can use the principles of implementation
science (IS) to facilitate the change process necessary to provide
up-to-date, evidence-based care at the bedside. The authors relate
their experience changing practice related to identifying and manag-
ing delirium. The IS model allowed them to identify barriers and
shortcomings and how to correct them. 
Source: Powrie SL, et al: Using implementation science to facilitate evidence-
based practice changes to promote optimal outcomes for orthopaedic patients.
Orthopaedic Nursing 2014;33(2):109-114. PubMed Citation

But We Didn’t Know!
A group of Georgia nurses conducted a national survey to identify
factors that influenced nurses’ adoption of AACN’s evidence-based
guidelines on tube feeding placement verification. Only 55% of the
370 respondents were aware of the guidelines, and only 29% fol-
lowed the four practices supported. Nurses with BSN or higher were
twice as likely to comply, and the guideline characteristics of observ-
ability (the innovation is visible to others) and trialability (nurses could
try out the innovation) enhanced adoption. This research will help
nurses design more effective EBP implementation plans.
Source: Bourgault AM: Factors influencing critical care nurses’ adoption of the
AACN practice alert on verification of feeding tube placement. American Journal
of Critical Care 2014;23(2):134-143. PubMed Citation

EBP Unintended Consequences?
Colorado nurses highlight a potentially serious “translation” problem
in the current Journal of Emergency Nursing. To enhance safety for
medication dosing, the hospitals focused on ensuring that all weights
were in kilograms. Part of the process was removing scales that
measured pounds and ounces. While all children were weighed, low-
risk adults were asked their weight, which was always in pounds. The
electronic medical record only accepted kilogram weights. The next
challenge was that parents couldn’t understand how much their child
weighed. The nurse would convert the weight to pounds for the fam-
ily, which introduced the potential error that the nurse would
remember and record the weight in pounds rather than kg. To solve
the problem, conversion cards were created and placed with the
scales. The nurses circle the weight in kg and give it to the parent who
can see the conversion factor. This report is a terrific reminder that
“simple” changes can still be filled with potential hidden dangers.
Source: Stone-Griffith S, et al: Unintended practice consequences of applying evi-
dence-based change. Journal of Emergency Nursing 2014;40(2):190-192.
PubMed Citation

We’re pleased to announce that Managing Chest
Drainage, our 2.0 credit online continuing education
activity is back! The monograph is fully updated with a
version optimized for mobile or tablet use, and if you
don’t finish the activity in one sitting, you can log back
in and complete when you like, on any device. Once
you register, you can log in to your profile for a record
of your activity, and if you need another certificate, you
can print it at any time. We’re working on building a
library of CE activities for you this year. Simply click on
the link at www.AtriumU.com.

It is of no help in persistent air leaks when the lung is expanded …
[and] we advocate no use of routine suction in patients undergoing
lobectomy.”8 Other authors state, “the water seal method … [is] a
safe and effective method for treating postoperative air leaks.”5
“Although the majority of physicians favored … suction when a
patient has an air leak after lung resection … water seal is superi-
or,”6 and “We have adopted a policy … of not adding suction …
unless it is specifically judged to be indicated.”11 Two researchers
point out that reducing routine suction also eases nursing work-
load.3,11

Marshall and colleagues sum it up best, “The data presented
here, combined with previously reported data … provide com-
pelling evidence that placing chest tubes on suction routinely after
pulmonary resection is counterproductive.”3

Sources
1. Brunelli A, A Sabbatini, F Xiume, et al.: Alternate suction reduces prolonged air leak after pulmonary

lobectomy: a randomized comparison versus water seal. Ann Thorac Surg 2005;80(3):1052-1055.
PubMed Citation

2. Cerfolio RJ, C Bass, CR Katholi: Prospective randomized trial compares suction versus water seal
for air leaks. Ann Thorac Surg 2001;71(5):1613-1617. PubMed Citation

3. Marshall MB, ME Deeb, JI Bleier, et al.: Suction vs water seal after pulmonary resection: a random-
ized prospective study. Chest 2002;121(3):831-835.  PubMed Citation FREE FULL TEXT

4. Sakamoto T, W Nishio, M Okada, et al.: Management of air leak after pulmonary resection. Jpn J
Thorac Cardiovasc Surg 2004;52(6):292-295.  PubMed Citation

5. Okamoto J, T Okamoto, Y Fukuyama, et al.: The use of a water seal to manage air leaks after a pul-
monary lobectomy: a retrospective study. Ann Thorac Cardiovasc Surg 2006;12(4):242-244.
PubMed Citation FREE FULL TEXT

6. Cerfolio RJ, AS Bryant, S Singh, CS Bass, AA Bartolucci: The management of chest tubes in
patients with a pneumothorax and an air leak after pulmonary resection. Chest 2005;128(2):816-
820. PubMed Citation FREE FULL TEXT

7. Cerfolio RJ, AS Bryant: The management of chest tubes after pulmonary resection. Thorac Surg
Clin 2010;20(3):399-405.  PubMed Citation

8. Prokakis C, EN Koletsis, E Apostolakis, et al.: Routine suction of intercostal drains is not necessary
after lobectomy: a prospective randomized trial. World J Surg 2008;32(11):2336-2342.  PubMed
Citation

9. Leo F, L Duranti, L Girelli, et al.: Does external pleural suction reduce prolonged air leak after lung
resection? Results from the AirINTrial after 500 randomized cases. Ann Thorac Surg
2013;96(4):1234-1239.  PubMed Citation

10. Bertholet JW, JJ Joosten, ME Keemers-Gels, FJ van den Wildenberg, WB Barendregt: Chest tube
management following pulmonary lobectomy: change of protocol results in fewer air leaks. Interact
Cardiovasc Thorac Surg 2011;12(1):28-31.  PubMed Citation FREE FULL TEXT

11. Alphonso N, C Tan, M Utley, et al.: A prospective randomized controlled trial of suction versus non-
suction to the under-water seal drains following lung resection. Eur J Cardiothorac Surg
2005;27(3):391-394.  PubMed Citation

12. Brunelli A, M Salati, C Pompili, M Refai, A Sabbatini: Regulated tailored suction vs regulated seal: a
prospective randomized trial on air leak duration. Eur J Cardiothorac Surg 2013;43(5):899-904.
PubMed Citation

13. Antanavicius G, J Lamb, P Papasavas, P Caushaj: Initial chest tube management after pulmonary
resection. Am Surg 2005;71(5):416-419.  PubMed Citation

14. Brunelli A, M Monteverde, A Borri, et al.: Comparison of water seal and suction after pulmonary
lobectomy: a prospective, randomized trial. Ann Thorac Surg 2004;77(6):1932-1937; discussion
1937.  PubMed Citation

15. Ayed AK: Suction versus water seal after thoracoscopy for primary spontaneous pneumothorax:
prospective randomized study. Ann Thorac Surg 2003;75(5):1593-1596.  PubMed Citation

16. Deng B, Q Tan, Y Zhao, R Wang, Y Jiang: Suction or non-suction to the underwater seal drains fol-
lowing pulmonary operation: meta-analysis of randomised controlled trials. Eur J Cardiothorac Surg
2010;38:210-215.  PubMed Citation FREE FULL TEXT

17. Coughlin SM, HM Emmerton-Coughlin, R Malthaner: Management of chest tubes after pulmonary
resection: a systematic review and meta-analysis. Can J Surg 2012;55(4):264-270. PubMed
Citation FREE FULL TEXT

18.Qiu T, Y Shen, MZ Wang, et al.: External suction versus water seal after selective pulmonary resec-
tion for lung neoplasm: a systematic review. PLoS One 2013;8(7):e68087. PubMed Citation FREE
FULL TEXT

19. Kakhki AD, M Pooya, S Pejhan, et al.: Effect of chest tube suction on air-leak following lung resec-
tion. Tanaffos 2006;5(1):37-43. 

20. Kaneda H, T Nakano, Y Taniguchi, et al.: Three-step management of pneumothorax: time for a re-
think on initial management. Interact Cardiovasc Thorac Surg 2013;16(2):186-192. PubMed
Citation FREE FULL TEXT

21. Sanni A, A Critchley, J Dunning: Should chest drains be put on suction or not following pulmonary
lobectomy? Interact Cardiovasc Thorac Surg 2006;5(3):275-278. PubMed Citation FREE FULL
TEXT
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This mega issue of Clinical Update to kick off 2014 pulls
together summaries of research published on thoracic drainage
in 2013. There were seven randomized controlled trials that
examined chest drainage in 2013, according to a clinical search
of the PubMed database; all studies examined patients who had
or might need pleural chest tubes. An additional eleven review
articles were published. Here is a review of all eighteen for your
reference.
Managing Occult Pneumothorax in Trauma

The first study we’ll review is a preliminary report1 on the
OPTICC (Occult Pneumothoraces in Critical Care) randomized
controlled trial underway in Canada (see On the Web). An occult
pneumothorax (OPTX) is defined as a pneumothorax identified on
CT that was not suspected on prior AP chest radiograph. By def-
inition, it is asymptomatic. OPTX is present in at least 5% of all
trauma patients and half of all trauma pneumothoraces are diag-
nosed in this way. They most commonly occur in blunt trauma.

The challenge is how to manage these asymptomatic OPTX
when patients receive positive pressure ventilation.
Remember – before trauma patients routinely received chest
CT, these OPTX were never detected and thus, not treated
unless symptoms appeared. In this study, patients with OPTX
requiring mechanical ventilator support or those who would
receive positive pressure ventilation in the OR were randomized
to observation or decompression regardless of the OPTX size.
Decompression method was left to the attending physician’s dis-
cretion, either with traditional chest tube or percutaneous
catheter. Patients assigned to observation could have drainage
started if there was hemodynamic or respiratory compromise, or
if pleural fluid required removal. 

This report covers the first enrolled patients: 50 were
observed; 40 had drainage. One observed patient developed
tension pneumothorax 6 hours after admission; it was quickly
recognized and treated without sequelae. Ten observation
patients ended up with chest tubes, a majority for effusion. In this
preliminary report, there was no known harm in observed
patients, while drainage complications occurred 15% of the time
– virtually all being malposition. Otherwise, there were no differ-
ences in patient outcomes.

Researchers note that while these preliminary findings sup-
port observation, clinicians need to determine how quickly
decompression could be accomplished in their practice area
when balancing the risks and benefits of observation versus pro-
phylactic drainage. 
OR Technique for Air Leaks

Two studies looked at the effect of tissue closure techniques
on postoperative air leaks in lung resection.2,3 One study com-
pared traditional staple technique with surgical laser closure in
44 lobectomy patients (n=22 in each group).2 While operative

time was about 40 minutes longer for laser patients and the pro-
cedure was “tedious,” hospital stay was about 3 days less;
complications were 77% in the staple group and 36% in the
laser group. It takes approximately 300 procedures to recover
the initial cost of the laser system. After that, stapling was a
mean 77% more costly, considering disposables. Hospital costs
were €2497 (~$3406) less in the laser group. These benefits
were attributed to reduced postoperative air leaks. The
researchers note the efficacy of laser results from cutting plus
coagulation and lung tissue shrinkage which mechanically rein-
forces the alveolar sealing. Laser creates a progressive collapse
of alveolar septa resulting in a thick, multilayer, air-proof mem-
brane. The laser effect took about 24 hours to stabilize. Patients’
chest drains were maintained at -15 to -20 cmH2O suction for 3
days, after which suction was stopped. 

The other study compared traditional stapling/suturing (n=11)
with a fibrinogen-thrombin patch (TachoSil®) (n=13) in patients
having a second surgery to complete lobectomy after a previous
resection.3 Researchers were particularly interested in this
group of patients who have significant pleural adhesions from
their prior surgery because they are at significant risk for pro-
longed air leak. 

Duration of surgery was significantly less in the patch patients
(0.4 hr) and mean duration of air leak was less by 5.3 days.
There was only one prolonged air leak (> 5 days) in the patch
group, compared with 7 in the control group, all of whom went
home with a chest tube connected to a Heimlich valve. Overall
hospitalization costs were €2591 (~$3534) less in the patch
group. Suction was applied to all patients’ chest drains.   

These promising studies show two ways to reduce postoper-
ative air leaks, but operative technique must be examined in
context of postoperative chest drain management and use of
positive pressure ventilation.
Chest Drain Suction and Air Leak

Researchers in Italy reported results of the first 500 patients
randomized to a chest drain suction or no suction group follow-
ing lung resections (except pneumonectomy).4 This study was
started because other studies examining effects of suction
applied to chest drains were not large enough to allow
researchers to make firm practice recommendations. Their goal
is to enroll 1600 patients for statistical validity; here, they pres-
ent data on the first 500. 

Patients who were randomized to suction (n=239) used the
Thopaz chest drain, and those without applied suction (n=243)
used the Drentech drain. Of note, every patient was connected
to -15 cmH2O external suction overnight the first postoperative
night, and then the study group was disconnected from suction
the following morning. So, all patients initially received suction,
making a true assessment of pure gravity drainage impossible.
In addition, researchers provide a list of situations in which suc-
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tion was applied to patients in the no-suction arm, and suction
was stopped in patients in the suction arm. These changes pulled
43 patients out of the analysis. 

By POD 7, 59 patients (11.8%) still had the apical chest tube
in place because of persistent air leak (PAL). There was no sta-
tistical difference between suction groups on PAL. There was,
however, a significant difference in patients with anatomic resec-
tions (lobectomy and segmentectomy). They had a higher
incidence of persistent leak (16.8%) in the no-suction arm than
those in the suction arm (9.6% p=0.05). 

These preliminary results show no reduction in overall postop
complication rate with suction; there were more cases of pneu-
mothorax with no suction (4% v 12% p=0.04), but clinical
significance was not clear.     

Another group of Italian researchers used an electronic chest
drain to compare air leak duration in 100 lobectomy patients.5
Group 1 (n=50) received preset suction depending on lobectomy
location, ranging from -11 cmH2O for middle lobe resection to 
-20 cmH2O for upper bilobectomy. Group 2 (n=50) was a “water
seal” group maintained at -2 cmH2O (because the drain used in
the study could not maintain zero suction levels).

Statistically, there was no difference between the groups for air
leak duration, number of patients with prolonged air leak, or other
complications. Researchers concluded that the “water seal” was
“at least as effective and safe” as regulated, custom suction for
postoperative lobectomy.
Are Postop Antibiotics Needed for Chest Tubes?

Researchers at a New England hospital compared a postop
regimen of cefazolin sodium (or alternate for allergy) (n=121) for
48 hours or until chest tube removal (whichever was sooner) with
placebo (n=124) in elective thoracic surgery patients requiring
postop chest drainage.6 All patients received the same antibiotic
within 30 minutes of incision preoperatively, according to protocol.
Average chest tube duration has been 1 to 3 days; hospital LOS
in this population has historically been 2 to 5 days; 54% of oper-
ations were VATS. Wedge resections were done in 60% and
lobectomy in 31% of patients. There was no difference in surgical
site infection or pneumonia between the study groups and no
cases of Clostridium difficile colitis. 

There were no benefits attributed to routine postop antibiotics,
and that conclusion is reached without even needing to weigh
potential hazards of antibiotic exposure and drug resistance.
Is there an Optimal Chest Tube Removal Technique?

Researchers in Alabama examined chest tube removal tech-
nique in patients who had elective open thoracotomy for lung
resection (no VATS were included).7 In one group, chest tubes
were removed at full inspiration (n=179) and in the other group,
at full exhalation (n=163). All patients performed Valsalva maneu-
ver regardless of lung volume. Chest drains were connected to
suction on the day of surgery and then disconnected from suction
on POD 1. Tubes were removed when the electronic chest drain
showed < 20 mL/min for 4 consecutive hours and fluid volume 
< 450 mL/day. All patients had Xeroform™ gauze dressing cov-
ered with cloth tape over the chest tube site. 

There was a significantly higher incidence of new or expanded
pneumothorax after tube removal in the full inspiration group
(32% v 19%, p = 0.007); however, it was clinically significant in

only 5 patients overall (2 in the exhalation group). Researchers
stopped the study early based on the presence of pneumothorax
without waiting to see if there were statistically significant differ-
ences in pneumothorax requiring treatment between the two
removal techniques. 

The study findings were the opposite of what the researchers
expected, and they stress the importance of questioning surgical
dogma and biases not supported by research. Our hunches are
not always accurate.
Takeaway Points

Based on these studies, researchers recommend watchful
waiting before treating occult pneumothorax in trauma as long as
decompression can be quickly accomplished if indicated.1
Surgical laser closure of parenchymal incisions2 or applying a fib-
rinogen-thrombin patch3 can reduce duration of postoperative air
leaks, particularly in high-risk patients. Suction and no suction
groups were essentially equivalent with respect to prolonged air
leak and overall complications except for those with anatomic
resections who had a higher incidence of persistent air leak when
no suction was applied.4

There was no benefit detected when postoperative antibiotics
were routinely administered to patients with chest tubes after
elective thoracic surgery.6 Removing pleural tubes while the
patient is in full exhalation and performing Valsalva maneuver
resulted in fewer post-removal pneumothorax cases.7
Sources
1. Kirkpatrick AW, Rizoli S, Ouellet JF, et al: Occult pneumothoraces in critical care: a

prospective multicenter randomized controlled trial of pleural drainage for mechanically
ventilated trauma patients with occult pneumothoraces. Journal of Trauma and Acute
Care Surgery 2013;74(3):747-754; discussion 754-745.  PubMed Citation

2. Marulli G, Droghetti A, Di Chiara F, et al: A prospective randomized trial comparing stapler
and laser techniques for interlobar fissure completion during pulmonary lobectomy.
Lasers in Medical Science 2013;28(2):505-511.  PubMed Citation

3. Filosso PL, Ruffini E, Sandri A, Lausi PO, Giobbe R, Oliaro A: Efficacy and safety of
human fibrinogen-thrombin patch (TachoSil®) in the treatment of postoperative air leak-
age in patients submitted to redo surgery for lung malignancies: a randomized trial.
Interactive Cardiovascular Thoracic Surgery 2013;16(5):661-666.  PubMed Citation

4. Leo F, Duranti L, Girelli L, et al: Does external pleural suction reduce prolonged air leak
after lung resection? Results from the AirINTrial after 500 randomized cases. Annals
Thoracic Surgery 2013;96(4):1234-1239.  PubMed Citation

5. Brunelli A, Salati M, Pompili C, Refai M, Sabbatini A: Regulated tailored suction vs regu-
lated seal: a prospective randomized trial on air leak duration. European Journal of
Cardiothoracic Surgery 2013;43(5):899-904.  PubMed Citation

6. Oxman DA, Issa NC, Marty FM, et al: Postoperative antibacterial prophylaxis for the pre-
vention of infectious complications associated with tube thoracostomy in patients
undergoing elective general thoracic surgery: a double-blind, placebo-controlled, random-
ized trial. JAMA Surgery 2013;148(5):440-446.  PubMed Citation

7. Cerfolio RJ, Bryant AS, Skylizard L, Minnich DJ: Optimal technique for the removal of
chest tubes after pulmonary resection. Journal Thoracic Cardiovascular Surgery
2013;145(6):1535-1539.  PubMed Citation

In addition to those RCT, 11 more clinical papers addressed
chest drainage; one examined bleeding after cardiac surgery
and the rest covered pleural drainage. Here’s a quick-hit summa-
ry of the other papers.

The study on cardiac surgery did a retrospective review of 11
patients who received Factor IX Complex (a combination of vita-
min K-dependent clotting factors: Factor II, VII, X and IX
manufactured from pooled human plasma) for severe postop
bleeding of ≥ 300 mL/hr.1 Patients who received it had a statisti-
cally and clinically significant reduction in mean chest tube
output; it dropped to < 100 mL/hr within 5 hours. Factor IX
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Complex allowed 7 of 11 patients to avoid re-exploration for
bleeding.

A systematic review of randomized controlled trials examining
treatments of primary spontaneous pneumothorax (PTX) identi-
fied three key elements of PTX management: potential for
life-threatening respiratory compromise, the air leak, and risk for
recurrence.2 Their review did not yield recommendations
because treatment objectives were not clarified in the studies.
Instead, the authors offer objectives: recover respiratory func-
tion, avoid dysfunction and any subsequent complications. 

Another review looked at ambulatory treatment of sponta-
neous and iatrogenic pneumothorax with a Heimlich valve; the
literature search strategy specifically included “Heimlich valve”
and returned 18 studies, but only one was high quality.3 The pri-
mary focus of the review was treatment with the Heimlich valve
without larger chest tube and/or surgery. The authors state there
are enough data to support use of the valve for non-traumatic
PTX. Success with outpatient treatment was reported as 78% in
primarily younger patients with minimal comorbidities. The most
common complication was dislodged valve and/or catheter.
Currently, authors estimate 3000 annual admissions for sponta-
neous PTX in the UK, with a mean hospital stay of 5 days.
Shifting 80% of these patients to outpatient treatment with a
Heimlich valve would save 12,000 bed-days in the first year
alone.  

Authors in France prepared a “best evidence” review of
whether routine daily chest radiographs (CXR) are necessary
after pulmonary surgery.4 The seven studies reviewed unani-
mously recommended changing practice from routine daily films
to ordering studies when clinical changes occur. Eliminating rou-
tine daily CXR reduces the number of studies per patient and
cost without increasing mortality, length of stay, readmission
rates or adverse events. However, the authors note that the “on
demand” strategy requires close monitoring to detect clinical
changes early. 

A study from Greece analyzed fluid drainage volume and
drainage duration in 38 lobectomy cases (upper n=20, lower
n=18) and 15 wedge resection cases.5 A greater amount of fluid
is drained after lower lobectomy than upper lobectomy or wedge
resection, and of these, right lower lobectomy produced the most
fluid drainage. This increased drainage volume resulted in longer
chest tube duration and hospital length of stay. The authors
relate this drainage to surgical disruption of the normal function
of the mesothelial cells that work with the lymphatic network to
redistribute normal pleural fluid.    

Surgeons in Michigan reported clinical outcomes of 313 trau-
ma patients whose chest tubes were managed by an institutional
protocol algorithm.6 Blunt trauma occurred in 87% of patients
with penetrating injuries in the remaining 13%. Complications
occurred in 15 patients (4.8%): persistent air leak (6), persistent
PTX (6), recurrent PTX (2) and clotted chest tube (1). Average
tube duration was 6 days with hospital LOS 10 days. The deci-
sion tree is provided in the article, and the authors believe the
standardized management has improved outcomes in trauma
patients who require chest tubes.

Authors in the U.K. prepared a “best evidence” review of how
long chest tubes should remain in place following VATS for pleu-

rodesis for spontaneous pneumothorax.7 The eight studies
reviewed agreed that absent complication, chest tube duration
determined hospital LOS. There was no contraindication to
removing drains on POD 2 with discharge the following day.
They also note that discontinuing chest drain suction after a brief
period is beneficial in reducing chest tube duration. 

Brazilian researchers conducted a study by dissecting 30
cadavers to carefully examine anatomy related to chest tube
placement.8 A 24 Fr steel chest tube was inserted in the 2nd
intercostal space along the midclavicular line on both sides of the
chest. The chest was then opened and measurements were
made to assess distance from the tube to main bronchi, upper
lobe bronchi, subclavian vessels, pulmonary arteries, the aorta,
and other anatomical landmarks. Researchers are using these
data to explore a new approach to managing COPD with hyper-
inflation.

Korean surgeons reported on an unusual case of bilateral
spontaneous tension pneumothorax in a 46-year-old man who
presented with severe shortness of breath.9 Cardiac arrest fol-
lowed, with emergent placement of bilateral chest tubes. Lungs
were fully inflated, but with severe pulmonary edema on the
right. The reexpansion pulmonary edema, however, did not com-
plicate the patient’s clinical course. 

German authors reported on a review of trauma patients who
had chest tubes placed in the field by physicians assigned to a
civilian air rescue service.10 Over four years, 49 patients (9%)
received prehospital chest tubes; excluding those who died and
those who were transferred, 42 were available for follow-up.
Blunt trauma occurred in 95%; most were motor vehicle crash-
es. Nine tubes were malpositioned when evaluated by CT, with
5 in the interlobar gap of the lung, 3 in the parenchyma, and one
extrathoracic in the soft tissue; these patients were more severe-
ly injured than those without malposition. Malposition was
recognized and corrected usually within one hour (upon hospital
admission imaging), and there was no difference in clinical
course or outcome for malposition patients compared with those
whose tubes were correctly positioned on insertion.

Researchers in Taiwan did a retrospective review of 106 ven-
tilated patients with chest tubes for pneumothorax.11 Patients
were placed in one of two groups: chest tube duration > 18d
(n=34) and ≤ 18d (n=29). Patients with longer chest tube dura-
tion had longer ICU stay (34d v 20d p=0.001), longer hospital
stay (63d v 35d p=0.004), mechanical ventilation after pneu-
mothorax (35d v 15d p=0.003), higher ICU mortality (38% v 7%
p=0.006), and higher hospital mortality (50% v 24% p=0.04).
Subcutaneous emphysema after chest tube insertion and high
ventilator peak inspiratory pressures within 24 hours of tube tho-
racostomy were independent predictors of prolonged chest tube
duration.
Sources
1. Clark KB, Kon ND, Hammon JW, Jr., MacGregor DA, Kincaid EH, Reichert MG: Factor

IX complex for the treatment of severe bleeding after cardiac surgery. Journal of
Cardiovascular Pharmacology 2013;62(1):67-71.  PubMed Citation

2. Kaneda H, Nakano T, Taniguchi Y, Saito T, Konobu T, Saito Y: Three-step management
of pneumothorax: time for a re-think on initial management. Interactive Cardiovascular
Thoracic Surgery 2013;16(2):186-192.  PubMed Citation

3. Brims FJ, Maskell NA: Ambulatory treatment in the management of pneumothorax: a
systematic review of the literature. Thorax 2013;68(7):664-669.   PubMed Citation
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In the Literature
Moral Distress Persists

Nurse researchers assessed the frequency, intensity and type of
moral distress experienced by 51 California emergency nurses.
Situations with the highest levels of moral distress related to compe-
tency of other health care providers and  following family wishes to
continue life support when it is considered futile. Distress was asso-
ciated with leaving a job for 7% of nurses studied, 20% had
considered resigning in the past, and 13% were currently consider-
ing resigning because of the pressure from moral distress. The
survey elements are provided so readers can replicate the survey. 
Source: Fernandez-Parsons R et al: Moral distress in emergency nurses. Journal
of Emergency Nursing 2013;39(6):547-552. PubMed Citation

Hand Hygiene a Waste of Time?
A prospective, randomized, controlled trial examined health care

workers entering contact isolation rooms in 7 ICUs. Workers were
randomly assigned to perform hand hygiene (with a commercial
hand rub) before gloving (n=115) or to directly glove without hand
hygiene (n=115). The dominant hand of each worker was cultured
at baseline, and post-gloving hand/glove cultures were also done. 

Total bacterial colony counts did not differ between the two
groups. S. aureus was identified from three cultures. Hand hygiene
before gloving did not decrease already low bacterial counts on
gloves used for patient care. This “unnecessary” hygiene takes up
19 minutes of a typical 12-hour nursing shift. It may be time to put
this sacred cow out to pasture.
Source: Rock C et al: Is hand hygiene before putting on nonsterile gloves in the
intensive care unit a waste of health care worker time? A randomized controlled
trial. AJIC 2013;41(11):994-996. PubMed Citation

iBundle for Point of Care
Experts from ECRI collaborated with a nurse infection preventionist
to develop a common-sense bundle to reduce infection risk associ-
ated with mobile handheld devices used at the point of care. In brief,
recommendations are: (1) use a waterproof or water-resistant barri-
er over the device, (2) disinfect the device with an approved
disinfectant for noncritical items, (3) set an alarm on the device to
remind the user to disinfect regularly, (4) perform hand hygiene
before and after use. 
Source: Manning, ML: iPads, droids and bugs: infection prevention for mobile
handheld devices at the point of care. AJIC 2013;41(11):1073-1076. PubMed
Citation

Florence Nightingale: Shhhhh
When patient satisfaction surveys revealed disturbing noise lev-

els at night in a Boston medical-surgical unit, nurses took the
initiative to implement a plan to meet a Nightingale principle: unnec-
essary noise…is that which hurts the patient. Sleep is essential for
physical functioning, emotional well-being, immune system function
and healing. Their report provides many effective strategies for
noise reduction, results of the interventions, and what happened
when the plan was expanded beyond the pilot unit.
Source: Murphy G et al: Quiet at night: implementing a nightingale principle AJN
2013; 113(12):43-53.  PubMed Citation

Enteral Drug Administration: Tradition or Science?
A survey of 823 nurses explored nurses’ knowledge of evi-

dence-based guidelines for drug administration through enteral
feeding tubes and their daily practice habits. The questions ranged
from tube flushing, volume administered, and medication timing to
preventing and managing complications such as tube clogging,
nutrient interactions, and inadequate medication delivery. There is 

a significant gap between recommended best practices and the
translation of these recommendations to the bedside routine.
Source: Guenter P et al: Drug administration by enteral feeding tube. Nursing
2013  2013;43(12):27-33.  PubMed Citation

Occult Pneumothoraces in Critical Care (OPTICC) Trial
This is the online home for the study tracking occult pneu-
mothorax in Canada trauma patients. http://www.opticc.com/
Nursing Annual Reports
An article in the current issue of Nursing Economic$
describes the advantages of a nursing annual report. These
reports provide a record of accomplishments; disseminate
the mission, vision, and values of nursing practice in the
organization; and can be a powerful tool to recruit new staff
members and communicate nursing’s value to community
members.  Weaver SH, Ellerbe S: The value of a nursing
annual report. Nursing Economic$ 2013;31(6):309-310.
Available at:
http://www.nursingeconomics.net/necfiles/13ND/309.pdf 

These samples demonstrate the wide variety of approaches
to writing a nursing annual report:
University of Maryland Medical Center
Memorial Medical Center Springfield, IL
St. Luke’s Treasure Valley Idaho
Dartmouth-Hitchcock Health System New Hampshire /
Vermont

Sources continued from page 3

4. Reeb J, Falcoz PE, Olland A, Massard G: Are daily routine chest radiographs neces-
sary after pulmonary surgery in adult patients? Interactive Cardiovascular Thoracic
Surgery 2013;17(6):995-998.  PubMed Citation

5. Kouritas VK, Zissis C, Bellenis I: Variation of the postoperative fluid drainage according
to the type of lobectomy. Interactive Cardiovascular Thoracic Surgery 2013;16(4):437-
440. PubMed Citation

6. Martin M, Schall CT, Anderson C, et al: Results of a clinical practice algorithm for the
management of thoracostomy tubes placed for traumatic mechanism. SpringerPlus
2013;2:642.   PubMed Citation

7. Dearden AS, Sammon PM, Matthew EF: In patients undergoing video-assisted thoracic
surgery for pleurodesis in primary spontaneous pneumothorax, how long should chest
drains remain in place prior to safe removal and subsequent discharge from hospital?
Interactive Cardiovascular Thoracic Surgery 2013;16(5):686-691.  PubMed Citation

8. Lopez JM, Saad R, Jr., Dorgan Neto V, Botter M, Goncalves R, Rivaben JH: Technical
validation of pulmonary drainage for the treatment of severe pulmonary emphysema: a
cadaver-based study. Journal Brasileiro de Pneumologia 2013;39(1):16-22.   PubMed
Citation

9. Kwon JB, Choi SY, Kim CK, Park CB: Reexpansion pulmonary edema after treatment
of simultaneous bilateral spontaneous tension pneumothorax. Journal of Cardiothoracic
Surgery 2013;8:62.  PubMed Citation

10.Schupfner R, Wagner W, Schneller A: Results of thoracic drainages placed in air res-
cue. Interventional Medicine & Applied Science 2013;5(4):168-174.   PubMed Citation

11. Kao J, H Kao, YF Chen, et al.: Impact and predictors of prolonged chest tube duration
in mechanically ventilated patients with acquired pneumothorax. Respiratory Care
2013;58(12):2093-2100.  PubMed Citation
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It’s been ten years since the first law that linked payment from
federal health programs to data from hospitals. To ramp up the
quality initiative, incentives were first based on reporting data;
now payments are linked to the actual data in “pay for perform-
ance.” Unfortunately, the reports on the Hospital Compare web
site emphasize process measures for acute MI, community-
acquired pneumonia, heart failure and children’s asthma rather
than outcomes. The mortality and readmission data currently
reported is incomplete for most hospitals, and rather than pub-
licly reporting actual numbers, hospitals are instead compared
to the “national rate.” 

While we may know that fewer people have hospital-acquired
infections, for example, do we know if fewer people die?
Incentive Programs

“Pay for performance” has focused administrators like a laser
on these core measures, which now include patient satisfaction.
But what about the patients whose diagnosis or characteristics
do not contribute to the incentivized measures? Or, when keep-
ing a patient “happy” conflicts with appropriate care? While
reimbursement is essential to keep a hospital open, clinicians
are motivated to provide the best possible care to all patients.
Our incentives are intrinsic – our professionalism.  

Clinicians want to do the right thing. It’s rarely a lack of knowl-
edge but rather a surplus of barriers that get in the way.
Guideline documents are long, detailed and often ambiguous.
So, checklists were born. They pare complex recommendations
into simple, clear action steps. The most effective incentives for
clinicians are those that make it easy to do the right thing. 
Lessons Learned from Keystone

Peter Pronovost, MD of Johns Hopkins recently presented a
Webinar in which he shared lessons learned from the Keystone
Project in Michigan that dramatically reduced CLABSI rates.1
These lessons are not limited to this project, but apply to any
clinical change project.

• While standardization is an admirable goal, every process
implementation has to be developed with  front-line clini-
cians where local wisdom guides modifications at the unit
level. 95% of checklists are the same, but that customized
5% is usually the key to successful implementation because
it addresses unique barriers.

• Adaptive work – the human aspect of change – is just as
valuable as the technical aspects of task modification.
Informal authority that comes from trust of the team is more
powerful than any title.

• Establish a climate of clinician engagement, transdiscipli-
nary interactions, community, and teamwork regardless of
the technical change. Develop additional checklists of tasks
that allow hospital boards and administrators to support the
clinicians’ work.

• Adjust expectations. Instead of treating complications as
inevitable, for example, treat each as unacceptable and
investigate causes. Change is possible only when clinicians
can see harm as a serious problem that can be improved or
see the benefits of a new way of doing things.

• Share experiences and tell stories. They facilitate a person-
al connection among team members.

The voice of the bedside clinician is essential to the process.
Focus should be on the directly responsible individual, not the
HiPPO (highest paid person’s opinions). 

Pronovost noted that it’s a common misconception that peo-
ple resist change. He said that no one would turn down lottery
winnings even though suddenly becoming a millionaire would
be a significant change! People actually resist loss – losing the
comfort of routine and predictability that comes with the way
things have always been done. We can reduce that sense of
loss by explaining why clinicians should be using a new check-
list or piece of equipment or process (with a compelling story
whenever possible) and by seeking to understand any resist-
ance. He says, “Learn, don’t judge.”
Translate Research Into Practice

In response to the landmark studies on medical errors from
the Institute of Medicine, researchers noted a lack of empiric evi-
dence to demonstrate improved safety. The mother of an 18
month old who died from dehydration and improper opioid
administration after being saved from serious burns asked, “Is
my daughter less likely to die today than before?”2 Since her
care providers could not immediately say, “Yes!” they knew they
had to work harder to create high reliability in health care organ-
izations.3

Researchers turned to another high-reliability organization,
aviation, to analyze how to overcome challenges and barriers to
maintain significantly reduced defect rates. Researchers came
up with a comprehensive approach to measure patient safety
and then support the culture and processes that work and mod-
ify those that do not. The structure – how care is organized, plus
the process – what we do, determines outcomes. Each of these
elements depends on a supportive culture for success.

Innovation, Change and Patient Safety
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In the Literature
Do As I Say, Not As I Do

A study reported in the current issue of the American Journal of
Infection Control asked 488 student nurses to complete a question-
naire comparing what they learned about infection control practices
with what they observed in their clinical practice rotations. For 19
items respondents indicated the degree to which they had witnessed
lapses, ranging from never to daily. Highest reported noncompliance
was hand hygiene (76%), wearing rings (61%), artificial nails and
nail polish (60%), and not wearing PPE for isolation (59%). Best
compliance was noted for using gloves for urinary catheter insertion
(noncompliance 5%) and not reusing single-use items (noncompli-
ance 8%). What would the results be on your unit? 
Source: Gould D, et al: Student nurses’ experiences of infection prevention and
control during clinical placement. AJIC 2013; 41(9):760-763.  PubMed Citation

Still Eating Our Young
In the current issue of the Journal of Nursing Scholarship results

of a national survey of 1407 RNs are reported by New York nursing
researchers examining verbal abuse from nurse colleagues. RNs
experiencing abuse were mostly white, married females who were
primary English speakers, did not have children younger than age
6, and worked in an acute care hospital on 12-hour day shifts. They
also reported that fewer RNs than scheduled were working when
abuse occurred. Highest levels of abuse were directed at RNs least
likely to be married, have young children, be in excellent health and
work in a Magnet® hospital. Those working in ICUs and on 8-hour
shifts were least likely to report high levels of verbal abuse from
nurse colleagues. The authors note little effect from the attention
paid to horizontal violence, and call for evidence-based strategies
to reduce the abuse and to help nurses deal with it if it does occur.
Source: Budin WC: Verbal abuse from nurse colleagues and work environment
of early career registered nurses. Journal of Nursing Scholarship
2013;45(3):308-316.  PubMed Citation

Armstrong Institute for Patient Safety
Click on CUSP Guidance for Hospitals  for links to videos
and other training materials. Other projects include Surgical
Unit-Based Safety to reduce SSI and other complications,
Cardiovascular Surgical Translational Study to eliminate HAI
in cardiac surgery patients, Stop BSI, and CUSP for VAP.
Tools include financial models that will help you make the
case for implementing these approaches to patient safety.
http://bit.ly/140RNMB
On the CUSP: Stop HAI
This site is the home base for the national rollout of the
Michigan CLABSI program and provides specific information
about CLABSI and CAUTI. The site provides slides, audio
recordings and transcripts for educational sessions provided
to hospitals participating in the program, as well as compre-
hensive toolkits and manuals.
http://www.onthecuspstophai.org/
AHRQ
AHRQ has CUSP information in two areas. The toolkit  pro-
vides slides, notes, related tools and video presentations for
each of the CUSP model steps. The content calls section has
slides, audio files, and transcripts for the telephone calls held
among the participating hospitals in the initial CUSP imple-
mentation project.
CUSP Toolkit   http://1.usa.gov/WlpCX9
Implementing CUSP   http://bit.ly/16ZulyN
Pronovost’s Webinar1 is available free of charge at
http://www.WebberTraining.com. Simply create an account,
register for the seminar, and you’ll get access to slides and
an audio recording of the presentation.
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Strategy for Change
Within this framework, there are four steps for leading change3: 
• Engage: use stories to get people started thinking about how
each can create an organization or unit that is optimal for
patients and rewarding for staff

• Educate: clearly answer the question “what do I need to do?”
to implement the change; ensure that front-line staff know why
the change is essential, how daily workflow will be different,
how they will know the change was successful, and where to
get support during the change process

• Execute: identify barriers as quickly as possible and resolve
them, ensure that front-line staff have the resources to suc-
ceed, encourage teamwork and active problem-solving

• Evaluate: ensure everyone knows how they made a difference,
share data openly and reinforce how people know care has
improved

On the CUSP
The Comprehensive Unit Safety Program (CUSP) was

designed to improve safety culture and learn from mistakes by
integrating safety practices into the daily workflow.4 While the
model’s initial intent was addressing safety issues, its principles
apply to any clinical change process. The steps are:
1. Establish the science of safety: conceptual framework, system

properties, principles of safe workflow
2. Staff identify defects: depend on those doing the work to iden-

tify the problems with the work

3. Senior executive partnership: bridge the gap between execu-
tives and the bedside, use executive clinical rounds, rely on
the executive to remove administrative barriers

4. Learn from defects: examine the defect, identify contributing
factors, implement workflow changes to reduce the probabili-
ty of recurrence, summarize learning

5. Tools to improve: improve communication, teamwork, and
other key unit-specific hazards

In On the Web, you’ll find a wealth of free resources on the
CUSP model and its implementation. Together with information
on making the financial case for change in the last issue of this
newsletter, you now have the tools to move forward. All you need
to add is the motivation. 
Sources
1. Pronovost PJ: Taking quality to the next level: together we achieve. Webinar presented

on September 18, 2013; Available at http://www.webbertraining.com/. 
2. King S: Josie King Foundation. 2012; http://www.josieking.org/. Accessed September 

20, 2013.
3. Pronovost PJ, SM Berenholtz, CA Goeschel, et al.: Creating high reliability in health 

care organizations. Health Services Research 2006;41(4 Pt2):1599-1617. PubMed
Citation

4. Johns Hopkins Quality and Safety Research Group: On the CUSP: Stop BSI comprehen-
sive unit-based safety program toolkit.  Baltimore, MD: Johns Hopkins University; 2008.
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This year, the American Association of Critical-Care Nurses
(AACN) held the annual National Teaching Institute (NTI) in
Boston, just one month after the bombings at the marathon.
Being from Connecticut, it was great to be in my own backyard. 

Chest Tube Dressings
The first thing I learned is that we finally have research exam-

ining outcomes in thoracic surgery patients with dry, sterile chest
tube dressings. Nurse researchers at Massachusetts General
Hospital examined records of all thoracic surgery patients who
had chest tubes from 2005 to 2010 (n=4361) and a subset of
321 lung cancer patients who had lobectomy between January
2009 and December 2010. The thoracic surgery service
stopped using petroleum gauze a decade ago.
Overall, there was a 3.1% incidence of air leak, with 8% in the

cancer group. Wound infection rate was 0.48% in all patients
and 0.3% in the cancer group. Neither air leaks nor wound infec-
tions were attributable to dressing materials. The researchers
use and recommend a simple dry occlusive gauze dressing.1
We’ll be sure to let you know when this study is published.

Evidence-Based Practice Makes Dollars and Sense
Two sessions on evidence-based practice provided case

studies on procedure changes driven by research reviews.2,3
One examined the frequency of temperature checks in PACU
patients using a Bair Hugger. The PACU policy of 1 hour was
supported even though the manufacturer recommendation was
every 10 minutes (which was clearly impractical.) Another exam-
ined the relationship between bathing PICU patients and
hospital acquired infections.3 A review of the literature together
with a survey of hospitals that had reduced CLABSI to zero iden-
tified daily CHG (chlorhexidine gluconate) baths as the key
variable. Implementing daily bathing with CHG wipes took the
CLABSI rate in this hospital from above benchmark to zero. 
Another speaker illustrated the difference between quality

improvement and evidence-based practice by describing a proj-
ect about postop respiratory care.2 Staff noticed all patients had
incentive spirometers, but wondered if they were being used
and if they made any difference in postop recovery. The quality
improvement question is, “Are patients coughing and deep
breathing?” The evidence-based practice question is, “Is there a
difference between incentive spirometry and nurse-directed
deep breathing on postoperative respiratory outcomes?” The
project is now moving forward examining how to optimize out-
comes while conserving nursing time and costs.
In addressing what nurses should keep and what we should

throw away,3 speakers compared nurses who insist on hanging
on to "the way we've always done [it]" to hoarders. Hoarding is
related to stress. Often, these nurses are in unhealthy work envi-
ronments, dealing with staffing issues and compassion fatigue,

and bombarded with more information than they can process; a
much more nuanced view than simply labeling them “resistant
to change.”

Bringing Financial Management to the Bedside
Overflow attendance at two sessions on economics for bed-

side caregivers showed how relevant these issues are to our
practice today. One session discussed AACN’s initiative “Clinical
Scene Investigation,” designed to leverage the staff nurse's
expertise to enhance patient care and decrease hospital
expenses.4 Speakers emphasized how important it is to invite
hospital executives to clinical units so they can see what nurses
actually do. Nurses should also know the organization’s strate-
gic plan so they can align proposals to improve patient care with
that plan. In presenting a change, specify “if you spend X, you’ll
see Y in return” or “you’ll save X for every dollar invested.”
Here’s a quick way to apply this approach to analyze the

potential financial benefit of the CLABSI intervention described
earlier. AHRQ’s quality initiative on eliminating CLABSI reports
average cost $70,696 with a range of $40,412 to $100,980.5
CHG wipe list price is $8.95 (Amazon.com). Assuming an 8 bed
unit with 80% occupancy, you’ll need 2336 wipes for daily use
for a year (8 beds x 365 days x 0.8). The wipes will cost $20,907
at list price. If only one CLABSI at the lowest cost is prevented,
you will be able to say to administration, “If you invest $20,907,
you will see $40,412 in return” or “We will save $1.93 for each
dollar invested.” While a full analysis includes more factors, what
administrator would argue with that kind of savings?
Lori Ewoldt, of the Mayo Clinic, packed a day’s worth of infor-

mation into a session on healthcare finance.6 Key is to follow
Medicare reimbursement and coverage changes because all
other payers will follow suit. She discussed reimbursement,
patient satisfaction, value-based purchasing, readmissions, and
the Affordable Care Act. See On the Web for links to her valu-
able resources.

The Power of a Nursing Team
The last session was presented by nurses, a social worker and
a physician who cared for the bombing victims at Brigham and
Women’s Hospital.7 I was never more proud to be a nurse than
I was listening to them talk about their experiences. The room
filled with laughter and tears as they talked about the care of one
patient in particular  – J.C. – who was next to the second bomb
when it went off. He did not lose a limb, but had significant hear-
ing loss and serious burns made worse by the nails, wood, and
BBs that were embedded in the burned tissue from the force of
the blast. We followed his care from the ED to critical care and
then intermediate care. The nurses and social workers talked
about their challenges caring for people from a mass casualty
event; managing family members, law enforcement, and visits
from dignitaries while trying to protect everyone’s privacy –

What I Learned at NTI
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In the Literature
A Data Legacy
The current issue of Nursing Economic$ features the last article

by the late Donna Diers, a pioneer in data-driven decision making in
nursing, who died in February. The article, written with Yale col-
leagues, describes their approach to understanding how nursing
units work by examining nursing data and combining it with a theo-
ry of organizational diagnosis. The theory states that in order to exist
and be productive, groups must manage boundaries between them-
selves and whatever is outside. An “overbounded” unit, for example,
is the military, in which the group must be cohesive with rigid rules
because the outside is so hostile. An “underbounded” unit, on the
other hand, is a rudderless ship with no direction at the mercy of out-
side forces. A detailed case study describes the analysis of a
troubled unit and how the combination of objective and empirical
data, nurses’ lived experiences, and applied theory not only identi-
fied key problems, but also provided the roadmap to solving them. 
Source: Diers D et al: Understanding Nursing Units with Data and Theory. Nursing
Economic$ 2013;31(3):110-117. And see: Birmingham SE, et al: A Legacy of Data
Use by Donna Diers. Nursing Economic$ 2013;31(3):144, 145, 154.

An Appetite for Comprehensive Nutrition
Management
This month, the Alliance to Advance Patient Nutrition

(www.malnutrition.com) released a call to action with publication of
an interdisciplinary nutrition care model simultaneously published in
MEDSURG Nursing and two nutrition journals. Based on six  key
principles, this comprehensive article provides nutrition care recom-
mendations for key stakeholders (dietician, nurse, physician,
hospital administrator) organized by principle; validated screening
tools; and practices to support nutrition interventions. Principles are:
create an institutional culture, redefine clinician roles, recognize and
diagnose all at-risk patients, rapidly implement interventions with
continued monitoring; communicate nutrition care plans; and devel-
op discharge nutrition care and education plans. This
comprehensive model pulls the research together and provides
practical implementation plans. The Web site has even more
resources to put these recommendations into action.
Source: Tappenden KA, et al: Critical role of nutrition in improving quality of care:
an interdisciplinary call to action to address adult hospital malnutrition. MED-
SURG Nursing 2013 22(3):147-165.

Here are resources from the 2013 NTI
Visit Atrium University (http:www.atriumu.com) and go to the
Evidence Center to download the slides and references from
the booth presentation Evidence-Based Care of Patients with
Chest Tubes.
The AACN Clinical Scene Investigator Academy is online at
http://tinyurl.com/nkx65k6. You can download information
from the first cohort of projects there. 

From the financial sessions:

Direct costs associated with healthcare-associated infections
from CDC: http://cdc.gov/HAI/pdfs/hai/scott_costpaper.pdf

Why Medical Bills Are Killing Us, from Time magazine:
http://healthland.time.com/why-medical-bills-are-killing-us/

Hospital Safety Scores: http://www.hospitalsafetyscore.org/

Commonwealth Fund Quality Improvement Resources for
Health Care Professionals:
http://www.whynotthebest.org/

Medicare Discloses Hospitals’ Bonuses, Penalties Based on
Quality: Article: http://tinyurl.com/buu5f9v Database:
http://tinyurl.com/pekzc3k

These are resources from the Centers for Medicare and
Medicaid Services; there is a wealth of open source data
you can review to see where your organization scores and to
assess against benchmark for a range of indicators

Hospital Quality Initiatives:
http://www.cms.gov/Medicare/Quality-Initiatives-Patient-
Assessment-Instruments/HospitalQualityInits/index.html

Hospital Readmission Reduction Data
http://tinyurl.com/pfap9n5

Spending per Hospital Patient with Medicare
http://tinyurl.com/ouz3jxz

Medicare Provider Charge Data http://tinyurl.com/blv4cwg l

Medicare Hospital Total Performance Scores:
http://www.medicare.gov/HospitalCompare/Data/VBP/total-
performance-scores.aspx
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including suspects. J.C.’s dressing change-related pain was par-
ticularly difficult for his nurses to handle. At the end of the session,
we were introduced to another key member of the team – J.C.
himself. He walked up on the stage to a standing ovation from a
room filled with experienced critical care nurses who almost all
had tears rolling down their cheeks. The stories were so vivid; we
all could imagine ourselves in his nurses’ shoes. Seeing him walk
up on stage unassisted was a triumph we all shared. He said he
never much thought about nurses because he’d never needed
one before. But he promised he will be our advocate for the rest
of his life. What a message to cap off an inspiring, informative,
and moving week.
Sources
1. Jeffries M, C Gryglik, D Davies, S Knoll: Chest tube dressings: outcomes of taking
petroleum-based dressings out of the equation on air leak and infection rates. Poster pres-
entation; National Teaching Institute Boston, MA: American Association of Critical-Care
Nurses; 2013.
2. Brock A, E Twiss, H Miley, K Whiteman: Oh the Things You Can Do that Are Good:
Helping Staff Nurses Overcome the Barriers of EBP. National Teaching Institute Boston,
MA: American Association of Critical-Care Nurses; 2013.

3. Mize C, L Riggs, M Peterson, W Donnelly: Nursing Practice: Knowing What to Keep
and What to Throw Away. National Teaching Institute Boston, MA: American Association
of Critical-Care Nurses; 2013.
4. Lacey S, C Goodyear-Bruch: Show Me the Money: Practical Ways to Translate the
Economic Impact of Nursing Care. National Teaching Institute Boston, MA: American
Association of Critical-Care Nurses; 2013.
5. Eliminating CLABSI, A National Patient Safety Imperative: A Companion Guide to the
National On the CUSP: Stop BSI Project Final Report. AHRQ Publication No: 12-0087-
EF, October 2012. Agency for Healthcare Research and Quality, Rockville, MD.
http://www.ahrq.gov/qual/clabsi-final-companion/index.html
6. Ewoldt LL: What Every Nurse Should Know About Health Care Finance and Reform.
National Teaching Institute Boston, MA: American Association of Critical-Care Nurses;
2013.
7. Brigham and Women's Hospital Staff: True Collaboration: A Critical Care Team's
Response to the Boston Marathon Tragedy. National Teaching Institute Boston, MA:
American Association of Critical-Care Nurses; 2013.

Continued from page 1

Clinical Update for the Professional Nurse 



Respiratory physiology is all about pressure and gravity.
Clinicians can manipulate these variables by using mechanical
ventilation, changing the patient’s position and adjusting chest
drain suction. It’s important to know how to enhance beneficial
pressure changes and differentials and to minimize their harm-
ful effects. 

Pressure Terms
Transpulmonary pressure or transmural pressure is the differ-

ence between alveolar and pleural pressure* – essentially the
difference between pressures inside and outside the lung.
Normally, it’s about 7cmH2O, but mechanical ventilation increas-
es it by delivering volume under pressure.1 Transpulmonary
pressures significantly differ in regions of the lung depending on
which is gravity dependent.2

Adherence between the pleurae results in an absolute nega-
tive pressure; this is what keeps the lungs expanding with the
chest wall. In this discussion of respiratory mechanics when
referring to the pressure outside the alveoli in relation to the
atmospheric or mouth pressure, we’ll use the term intrathoracic
pressure to minimize confusion with the always-negative pleural
pressure. 

Volume Effect on Pressure
Pleural pressure differentials depend on lung volume. In a

study of pleural pressure changes,3 at low lung volume during
end exhalation, pleural pressure change was about -28 cmH2O.
At 1200mL, it’s only -7, and at total lung capacity, it’s down to 
-2. Patients with air trapping have more air in their lungs all the
time, so this explains their difficulty generating intrathoracic
pressure changes needed to cough effectively.3 Pleural pres-
sure is the key to the challenges faced by patients as air trapping
worsens.

Research on morbidly obese patients showed airway open-
ing pressure is greater than 1.3 cmH2O, which means
intrathoracic pressure is positive at rest. The chest wall contains

more volume and the lung is smaller, impairing lung mechanics
and increasing work of breathing.4

Balancing Recoil Forces
Normally, the lung wants to collapse and the chest wall wants

to expand. It’s the coupling of the pleurae that keep the lung and
chest wall moving together. These opposing forces, called
recoil, make the absolute pleural pressure negative and account
for about 75% of all pleural pressure changes.1,5,6 The resting
volume of the lung is the balance between the elastic recoil
pulling the lung in and the chest wall out. Resting volume is high
in COPD, leaving less room for fresh air; it’s low in fibrosis
(increased lung recoil), making it harder to expand the lungs.1,5
When pneumothorax disrupts pleural adhesion, recoil takes
over, worsening lung collapse and expanding the pleural
space.1 This recoil factor is why the size of the pneumothorax
does not always correlate with the size of the hole in the pleura.

A study of lung transplant patients7 showed that negative
pleural pressure significantly increased peak airway pressures
and reduced compliance compared with neutral pleural pres-
sures. Negative pleural pressure counteracted the lung’s normal
recoil, causing alveolar hyperinflation. The combination of neg-
ative pleural pressure with positive pressure ventilation in
patients whose new lungs are undersized in relation to the size
of the thoracic cavity can contribute to graft failure. To minimize
this transpulmonary pressure gradient, these surgeons avoid
chest drain suction on at-risk patients.7

A number of research studies have examined how COPD
affects work of breathing.3 Increased resistance and decreased
compliance require respiratory muscles to generate more nega-
tive pleural pressure to overcome recoil and inflate the lung.3
This is hard work. Persons exercising heavily or those with lung
disease can use more than 30% of their energy to breathe.
Normal respiratory energy expenditure is 2% at rest.1 Weak,
malnourished patients with hypoxia can wear out and go into
respiratory failure simply from the work it takes to breathe.
Typically, 70% of total work of breathing overcomes elastic recoil
and 30% overrides the friction of air flowing through the airways.1

Volutrauma and Barotrauma
Volutrauma and barotrauma are caused by high transpul-

monary pressures during mechanical ventilation.2 This can be
high alveolar pressure from the ventilator, low pleural pressure
or a combination of the two. Gravity effects cause regional vari-
ations in pressure and volume; these are determined by patient
positioning: supine, prone, or with the head of the bed elevat-
ed.2,4,5,8

*Studies that look at pleural pressure measured esophageal pressure to avoid opening the
pleural space2,4,6,8

Pleural Pressure: It’s Not Just for Chest Tubes Anymore
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Pressures Inspiration (mmHg) Exhalation (mmHg)

Pleural Progressively decreases
(755)

Progressively increases
(758)

Alveolar Below atmospheric (757) Above atmospheric  (763)

Mouth 760  (zero reference point) 760 (zero reference point)

Transpulmonary 2 5 

Flow In Out

Table 1. Pressures During Spontaneous Breathing
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In the Literature
The Cycle of Comorbidities

The current issue of Orthopaedic Nursing features an article that
describes a model to explain potential risks associated with delay-
ing joint replacement surgery. The authors describe intersecting
cycles: inactivity, chronic pain, and sleep disturbance and note that
it is not enough to identify risks of delay, but to also analyze how
these factors interplay with each other. While their focus is on joint
replacement, the model has value to examine comorbidities asso-
ciated with inactivity resulting from a variety of conditions. 
Source: Camillo P, et al: The cycle of comorbidities. Orthopaedic Nursing
2013;32(1):6-13.  PubMed Citation

Early ICU Mobility Makes Dollars and Sense
Researchers at Johns Hopkins and the University of Kentucky

report on their financial model for analyzing early mobility and phys-
ical rehabilitation of critically ill patients in the current Critical Care
Medicine. Variables include length-of-stay, per-day costs, program
implementation cost, and annual number of ICU admissions. The
model was designed and implemented in an Excel spreadsheet, so
it can be replicated without extensive data management support. 
Source: Lord RK et al: ICU early physical rehabilitation programs: financial mod-
eling of cost savings. Critical Care Medicine 2013;41:717-724.  PubMed Citation

End of Life Education Consortium
This consortium, initially funded by the Robert Wood
Johnson Foundation, is a national education program
designed to improve palliative nursing care. There are
train-the-trainer and provider courses in the core cur-
riculum, pediatrics, critical care, veterans care, and for
APRNs with prescriptive authority. In addition, the site
has a number of online and publication resources. 

http://www.aacn.nche.edu/elnec

Create Your Own Infographics
Infographics are the hot new way to share data. What
started as a little box on the front page of USA Today
has now grown to complex, beautiful, and easily
understood images. To create your own, you can visit
these sites (their blogs also have great tips for data
visualization and creating infographic resumes)

http://infogr.am/
http://blog.visual.ly/
http://www.piktochart.com
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Volutrauma is damage from too much volume in each ventila-
tor breath. In gravity-dependent areas, alveoli remain closed, and
in the uppermost regions, alveoli overfill and even rupture.5
Overdistension causes an inflammatory response and injury at
the cellular level (now called biotrauma), contributing to ARDS.
The low tidal volume strategy of 4 to 8 mL/kg IBW has produced
significantly higher survival from ARDS worldwide, but no evi-
dence that this is the best strategy for all patients requiring
mechanical ventilation.

Barotrauma is a high level of positive pressure within the lung
that causes air to escape from alveolar spaces resulting in air leak
syndromes, pneumothorax, pulmonary interstitial emphysema,
and free air in the thoracic cavity. It is most common with mechan-
ical ventilation, but can also occur with diving (during ascent),
blast injury, submarine escape training, and air bag deployment.
Alveolar overstretching with high pressures will disrupt tissue
injured after thoracotomy or trauma much more than normal lung
tissue. The stretching and shearing from the difference between
pleural and alveolar pressures progress along this margin of
injury.8 One study of pneumothorax determined the swings in
pleural pressure during the respiratory cycle had greater effect on
oxygenation than peak pressures. Smaller pressure swings were
associated with smaller pneumothorax and had less effect on
oxygenation.9

Under normal conditions, about 1.25% of a pneumothorax is
absorbed every 24 hours. It would take 16 days to absorb a 20%
pneumothorax. Gas absorption depends on the gradient between
the PO2 in the pneumothorax and the capillaries. If the FIO2 is
near 100%, absorption will occur four to six times faster.

Pleural Pressure is Key
The bottom line is that pleural pressure is the key to everything

that happens in breathing. When negative, it pulls the lungs open
during inspiration and when intrathoracic pressure is positive, it

compresses the alveoli to create a strong cough that will clear the
lungs of secretions and maintain an open airway. That’s why pro-
longed air leaks, pleural effusions and other complications relating
to the pleural space can be devastating to patient recovery.
Sources
1. Goodman BE: Pulmonary and renal pressure-flow relationships: what should be
taught? Advances in Physiology Education 2001;25(2):15-28. PubMed Citation
2. Sarge T, D Talmor: Targeting transpulmonary pressure to prevent ventilator induced
lung injury. Minerva Anestesiol 2009;75(5):293-299. PubMed Citation
3. De Troyer A, TA Wilson: Effect of acute inflation on the mechanics of the inspiratory
muscles. Journal of Applied Physiology 2009;107(1):315-323. PubMed Citation
4. Behazin N, SB Jones, RI Cohen, SH Loring: Respiratory restriction and elevated pleu-
ral and esophageal pressures in morbid obesity. Journal of Applied Physiology
2010;108(1):212-218.  PubMed Citation
5. DiCarlo SE: Teaching alveolar ventilation with simple, inexpensive models. Advances
in Physiology Education 2008;32(3):185-191.  PubMed Citation
6. McCarren B, JA Alison, RD Herbert: Manual vibration increases expiratory flow rate
via increased intrapleural pressure in healthy adults: an experimental study. Australian
Journal of Physiotherapy 2006;52(4):267-271.  PubMed Citation
7. Kozower BD, BF Meyers, AM Ciccone, TJ Guthrie, GA Patterson: Potential for detri-
mental hyperinflation after lung transplantation with application of negative pleural
pressure to undersized lung grafts. J Thorac Cardiovasc Surg 2003;125(2):430-432.
PubMed Citation
8. Dries DJ, AB Adams, JJ Marini: Time course of physiologic variables in response to
ventilator-induced lung injury. Respiratory Care 2007;52(1):31-37. PubMed Citation
9. Subotic D, D Mandaric, M Gajic, M Vukcevic: Uncertainties in the current understand-
ing of gas exchange in spontaneous pneumothorax: effective lung ventilation may persist
in a smaller-sized pneumothorax. Medical Hypotheses 2005;64(6):1144-1149. PubMed
Citation
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In the United States, we are all familiar with the obesity epi-
demic. Not only do we deal with health complications associated
with high BMI, such as diabetes, hypertension, hyperlipidemia
and degenerative joint disease, but also challenges for nursing
care of bariatric patients from
adequate sized gowns, beds,
wheelchairs and other equip-
ment to proper drug dosing,
vascular access and special-
ized skin care. There are
numerous studies describing
the risks for postop complications for general surgery patients
with high BMI, but does that translate to cardiac surgery? You
may be surprised to learn the answer is, “not necessarily.”

Most studies that have looked at the association between
obesity and CABG risk have mined extensive patient databases
retrospectively. In addition to the U.S., research has also been
done in Saudi Arabia, Canada, and Taiwan. This process is very
complicated and requires sophisticated data modeling to differ-
entiate the effect of BMI separate from the complications
associated with weight. For example, are postop wound infec-
tions related to diabetes that occurs with obesity, or the obesity
and body habitus itself?

Retrospective Studies
Baslaim et al looked at 462 cardiac surgery cases done over

4 years; 147 (32%) had BMI ≥ 30.1 Obese patients were older
and more likely to have diabetes and hypertension. There was
no difference in operative or in-hospital mortality in obese
patients, nor was BMI a predictor of any major complication from
IABP, wound infection, and reoperation to respiratory complica-
tions, CVA, renal failure, or ICU / hospital readmission.

Bhamidipati et al reviewed 742 CABG patients who had off-
pump surgery over 7 years; 340 (46%) had BMI ≥ 30.2 As with
Baslaim et al, BMI did not influence adjusted odds of any com-
plication, and risk-adjusted models for mortality were similar
among all BMI. In addition, there was no significant difference in
operative procedure or resource utilization by obese patients. 

Thourani et al examined 4247 patients who had valve sur-
gery with or without CABG over 8 years; 436 (10%) had BMI ≥
35, 2284 (54%) had BMI 25-35, and 1527 (36%) had BMI ≤ 24.3
Researchers discovered obese patients had longer pump times,
longer crossclamp times, a higher rate of IABP, longer ICU and
hospital length of stay. But, there was no increase in in-hospital
mortality. These researchers found significantly greater in-hospi-
tal and long-term mortality in those patients with low BMI,
regardless of surgical procedure.  

Del Prete et al looked at 1163 CABG patients over 10 years;
472 (41%) had BMI ≥ 30.4 While obese patients were younger
and less likely to smoke, there was no difference in short- or
long-term risk-adjusted mortality. 

Resource Utilization
Three other studies examined resource utilization. Choi et al

compared 56 morbidly obese (BMI ≥ 40) CABG patients with
168 matched controls over 10 years at a VA hospital.5 Obese
patients had, on average, 29 minute longer surgery, 1.9 day
longer ICU stay and 4.7 day longer hospital stay. There was no
difference in outcomes. Rough costs for additional OR time are
between $450 and $1500 (room charge only) and for additional
ICU days, $9000. The authors note that Medicare does not con-
sider obesity a condition that qualifies for increased
reimbursement.

Turer et al reviewed 22,877 catheterized patients over 18
years, separating into three groups: 7737 (34%) had PCI,
7258 (32%) had CABG, and 7882 (34%) were managed with
medication alone.6 Across all BMI, CABG had the highest sur-
vival. There were 711 (3%) with BMI ≥ 40; in this group 32%
had medications only, 43% had PCI and 25% CABG. Even
those with left main or 3-vessel disease had lower rates of
CABG if they were obese, even though CABG is associated
with better long-term survival regardless of weight. The
researchers question whether there is a bias against offering
surgery to morbidly obese patients, perhaps due to erroneous
thinking that it is much riskier. 

A Canadian study examined a database of 27,460 persons
who had a cardiac cath over 3 years; 6601 (24%) had BMI 18.5-
24.9, 11,386 (42%) had BMI 25-29.9, and 9473 (35%) had BMI
>30.7 Overweight and obese patients had higher rates of PCI
and CABG, but CABG decreased as BMI increased. When BMI
was ≥ 35, there was significantly less PCI or CABG.

At the Cell Level
Obesity-related changes include alterations in the vascular

endothelium and changes in ventricular load and efficiency.
Adipose tissue acts as an endocrine organ. Persons with BMI ≥
25 had significantly higher triglycerides, H/H, and albumin and
significantly lower levels of adiponectin, high-sensitivity CRP,
and NT-proBNP.8 These lower levels may be the mediating fac-
tors protecting obese patients. Higher inflammatory mediators
may lead to cardiac cachexia, in which nutritional intake does
not meet the increased metabolic demands of CAD and heart
failure; this exacerbates the catabolic stress of cardiac surgery.
In addition, low BMI is associated with greater hemodilution dur-
ing bypass and greater postoperative coagulopathy.3

BMI and Cardiac Surgery Risk
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BMI Classification
• Underweight = <18.5
• Normal weight = 18.5-24.9
• Overweight = 25-29.9
• Obesity = 30 or greater
Source: National Institutes of Health
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In the Literature
Satisfied Nurses = Satisfied Patients

A nurse researcher from the University of Rochester (NY) has
provided an important analysis of the relationship between patient
satisfaction (n=1532) and the health of the work environment for
critical care nurses (n=671). Overall quality of nursing care was
4.5/5 with the highest scores for friendliness and courtesy, followed
by willingness to listen to concerns. Comparing 4 ICUs, nurses’
favorable perception of the nurse manager correlated to higher
patient satisfaction. This is a must-read to understand the far-reach-
ing effects of unit-level nursing leadership  – for good or ill.
Source:  Boev C: The relationship between nurses’ perception of work environ-
ment and patient satisfaction in adult critical care. Journal of Nursing
Scholarship 2012;44(4):368-375.  PubMed Citation

Where Has That Stethoscope Been?
The current issue of the American Journal of Infection Control

has research on pediatric health care providers’ behavior toward
stethoscope disinfection. While 79% of those responding agreed
that scopes should be disinfected after each use, only 24% report-
ed doing so. This is an interesting examination of why professionals
do not follow through with actions they believe are optimal practice. 
Source: Muniz J, et al: Predictors of stethoscope disinfection among pediatric
health care providers. American Journal of Infection Control 2012; 40: 922-925.
PubMed Citation

A Peek in the Crystal Ball
The current issue of Nursing EconomicS provides a comprehen-

sive analysis of the readiness of the national nursing workforce for
the challenges and opportunities that will come with the full imple-
mentation of the Affordable Care Act. The authors provide results
from the National Survey of Registered Nurses and discuss the
relationships between where we are and where we need to be to
optimize the ACA and the 2010 IOM report The Future of Nursing.
This is a great preview of what can be positive, exciting changes for
nursing practice in the coming years.
Source: Buerhaus PI et al: Are nurses ready for health care reform? A decade
of survey research. Nursing Economic$ 2012; 30(6):318-330.

Markers Can Spread Infection
With increased awareness of wrong site procedures, we mark

areas to confirm the correct site and keep the Joint Commission
happy. The FDA does not require approval of markers, so facilities
need to do a little more homework to determine which type of mark-
er is best and then how to use it correctly. The current issue of
Orthopaedic Nursing provides a review of the literature with dos and
don’ts and best practices for optimal skin marking.
Source: Driessche AM: Surgical site markers: potential source for infection.
Orthopaedic Nursing 2012 31(6):344-347.  PubMed Citation

Surgery Tools

The STS Risk Calculator for cardiac surgery is online:
http://tiny.cc/a33ipw   Enter patient data and the site
automatically calculates risks relating to the procedure
such as mortality, length of stay, prolonged ventilation,
and renal failure. A PDF of variables and background
information is here http://tiny.cc/od4ipw

UCLA has a collection of cardiothoracic surgery tools
including operative forms, calculators, and education
modules for adult and congenital surgery at
http://tiny.cc/g83ipw

CTSNet provides a collection of apps for iPhone and
iPad at http://tiny.cc/ls3ipw

iMedicalApps is a site dedicated to reviews of apps for
Apple devices and Android, for and by medical profes-
sionals http://www.imedicalapps.com/

Top 10 free iPad apps http://tiny.cc/7m4ipw

Top 20 free iPhone apps http://tiny.cc/7o4ipw

Top 15 Android apps http://tiny.cc/io4ipw
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Called the “obesity paradox,” additional weight is thought to
provide nutritional and metabolic reserves needed to meet the
metabolic demands of CABG recovery; the lower levels of inflam-
matory mediators also help protect these patients
postoperatively. In fact, higher hsCRP (high sensitivity CRP)
preop correlated with adverse events postop.8

Are We Missing Something?
Even as our societal focus has been on obesity, researchers

are increasingly looking at low BMI and low serum albumin levels
as greater risks for postoperative morbidity and mortality.3,6,8,9

While studies use different BMI cut-offs (243, 258, or 266), the

increased risk is clear. This is particularly interesting given the
NIH uses 18.5 as the marker for underweight. Going forward,
researchers will need to clarify if there are differences among low
BMI, malnutrition, hypoalbuminemia, and frailty and which has
the greatest effect on outcomes.
Sources
1. Baslaim G, J Bashore, K Alhoroub: Impact of obesity on early outcomes after cardiac
surgery: experience in a Saudi Arabian center. Ann of Thorac and Cardiovasc Surg
2008;14(6):369-375. PubMed Citation
2. Bhamidipati CM, KA Seymour, N Cohen, R Rolland, KA Dilip, CJ Lutz: Is body mass
index a risk factor for isolated off-pump coronary revascularization? J  Card Surg
2011;26(6):565-571. PubMed Citation
3. Thourani VH, WB Keeling, PD Kilgo, et al.: The impact of body mass index on morbid-
ity and short- and long-term mortality in cardiac valvular surgery. J Thorac Cardiovasc
Surg 2011;142(5):1052-1061. PubMed Citation
4. Del Prete JC, FG Bakaeen, TK Dao, et al.: The impact of obesity on long-term survival
after coronary artery bypass grafting. J Surg Res 2010;163(1):7-11. PubMed Citation
5. Choi JC, FG Bakaeen, LD Cornwell, et al.: Morbid obesity is associated with increased
resource utilization in coronary artery bypass grafting. Ann Thorac Surg 2012;94(1):23-
28. PubMed Citation
6. Turer AT, KW Mahaffey, E Honeycutt, et al.: Influence of body mass index on the effi-
cacy of revascularization in patients with coronary artery disease. J Thorac Cardiovasc
Surg 2009;137(6):1468-1474. PubMed Citation
7. King KM, DA Southern, J Cornuz, A Maitland, ML Knudtson, WA Ghali: Elevated body
mass index and use of coronary revascularization after cardiac catheterization. Am J Med
2009;122(3):273-280. PubMed Citation
8. Sung SH, TC Wu, CH Huang, SJ Lin, JW Chen: Prognostic impact of body mass
index in patients undergoing coronary artery bypass surgery. Heart 2011;97(8):648-654.
PubMed Citation
9. Bhamidipati CM, DJ LaPar, GS Mehta, et al.: Albumin is a better predictor of outcomes
than body mass index following coronary artery bypass grafting. Surgery 2011;150:626-
634. PubMed Citation
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The first report of pigtail catheters for pleural drainage was in
1970. But, just as not all nurses are RNs, not all small catheters
are “pigtail” catheters. The term refers to a curl in the distal end
of the catheter inside the chest. The thinking is that the curl
keeps the end-hole of the catheter off delicate tissues; pigtail
catheters are also used in nephrostomies and pericardial
drainage.  

Literature reports on
pigtail catheter pleural
drainage describe use
for primary spontaneous
pneumothorax,1,2 sec-
ondary spontaneous
pneumothorax,3,4 iatro-
genic pneumothorax,5
traumatic pneumotho-
rax,6,7 pneumothorax
(etiology unspecified),6,8-10 loculated empyema or effusion,8,10

infective or exudative pleural effusion,6,10 lung abscess,8 and
hemothorax.7,10

While the authors are reporting successes, the research rais-
es a number of questions. All of the studies were retrospective.
When traditional chest tubes were compared with pigtail
catheters, tubes were selected by attending physician prefer-
ence with no standard guidelines. Surgeons inserted chest
tubes; intensivists, pulmonologists, and emergency medicine
physicians inserted catheters. There is no way to know if posi-
tive outcomes are related to the pigtail or the small size of the
catheter. 

Pigtail catheters are inserted percutaneously using Seldinger
technique. The pleura is initially punctured with a hollow needle
trocar attached to a syringe; air or fluid is aspirated to confirm
placement. The syringe is removed and a guidewire advanced
through the needle lumen. The guidewire stays in place while
the needle is removed and a dilator is passed over the guidewire
to enlarge the opening through which the catheter will be placed.
Next, the dilator is removed, the pigtail is uncoiled, and the
catheter is threaded over the guidewire and into the pleural
space. Finally, the guidewire is removed as the distal end of the
catheter curls inside the chest.7,11 Since this technique is similar
to that used for placing central venous catheters and pacemak-
er leads, intensivists and pulmonologists are much more likely to
perform the procedure at the bedside. Researchers note careful
technique is essential to place the catheter above the sixth inter-
costal space to avoid the diaphragm, keep the needle
perpendicular to the rib and advance it only until the parietal

pleura is punctured, insert
only over the rib – never
under (to avoid vessels and
nerves), and to be particu-
larly alert to the potential for
kinking the wire or
catheter.7,11

The catheter is then con-
nected to a drainage device.
Some studies did not speci-
fy the device,6,7,11 others
connected the catheter to a traditional drain,5,8,9 one to a
drainage bag,10 and the rest used a “Heimlich valve bag.”1,3,4

Ideally, small tubes are connected to small devices that weigh
less than traditional drains, put less traction on the catheter, and
allow for patient mobility. The original small device is the
Heimlich valve, but the lack of a collection chamber for drainage
has led to much improvisation attaching various drainage bags
to the distal end of the device. While a bag contains the fluid, air
can expand a sealed bag like a balloon. Leaving an opening at
the top of the bag vents the air, but drainage can spill out of any
opening without very careful positioning. It’s important to note
that the Heimlich valve is not sold with a collection device. It’s all
“off label” use. 

Two newer devices not mentioned in the literature are the
Pneumostat™ and the Express™ Mini 500. The Pneumostat has
a built-in one-way valve, a 30mL chamber to collect fluid, and an
air leak indicator that makes it a significant advantage over the
Heimlich valve.2 The Express Mini 500 is a miniature chest drain
designed for higher volume fluid drainage; it has an integrated
dry suction regulator that can be attached to wall vacuum. Both
devices allow clinicians to maintain standard precautions easily,
unlike the Heimlich valve.

In recent years, there has been a trend toward smaller tubes
for a number of drainage tasks. Smaller tubes are less disrup-
tive to tissue and are less likely to impinge on nerves, resulting
in less pain. The distance between ribs in an adult is about 9mm
(5th intercostal space, midaxillary line).11 Compare that potential
opening with a 32F chest tube at 10.7mm, a 24F tube at 8mm
and an 8F pigtail catheter at 2.7mm. A 32F chest tube is larger
than the space available, clearly explaining why large chest
tubes are painful and why smaller tubes hurt less. However,
small tubes are less efficient evacuating the chest. Decreasing
the internal diameter of a drainage tube from 8mm (24F) to 4mm
(12F) decreases flow from 30LPM to 5LPM.12 A study testing
flow rate through commercially available tubes found a range of
1.5LPM to 3.3LPM at 8F and -10cmH2O and 17.5LPM through
a 24F catheter.13 Smaller tubes are more likely to malfunction

Patient Selection Key for Pigtail Catheters 
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In the Literature
Movin’ on Up!

The current issue of Orthopaedic Nursing has an incredibly
detailed description of a progressive mobility activity protocol for
critically ill patients. Not only does the author describe risks of
immobility, she also synthesizes the best evidence, provides stan-
dards of practice and principles of planning a change in practice.
The article also provides a care plan and documentation flow sheet
that will make adopting this protocol even easier for other facilities.
This is don’t miss research for anyone who wants to enhance a crit-
ical care mobility program. 
Source:  King L: Developing a progressive mobility activity protocol. Orthopaedic
Nursing 2012;31(5):253-262.  PubMed Citation

Who Speaks for the Voiceless?
Assessing symptoms in critically ill patients unable to communi-

cate has always been challenging. A study in the current issue of
Critical Care Medicine compared proxy assessments by family
members, nurses, and physicians with patient reports in two
domains: intensity and distress. The assessments were pain, tired-
ness, SOB, restlessness, anxiety, sadness, hunger, fear, thirst and
confusion. Family members’ assessments were closer in agree-
ment with patients’ ratings than those of clinicians, indicating family
members may be the most effective proxies when patients are
unable to communicate.  
Source: Puntillo KA et al: Challenge of assessing symptoms in seriously ill inten-
sive care unit patients: can proxy reporters help? Critical Care Medicine
2012;40(10):2760-2767. PubMed Citation

Who’s Best to Lead Evidence-Based Practice?
Researchers in Sweden present a new measure of self-assess-

ment of capabilities in evidence-based practice and their correlation
to application of EPB and research use in RNs at year 2 of practice.
Nurses scored six items on a scale of 0 (cannot) to 10 (definitely
can) relating how confident they were performing those six steps of
the EBP process. Nurses with highest scores used research more
than twice as often. While the tool needs additional validity testing, it
is a simple, promising tool to identify EBP champions.
Source: Wallin L et al: Capability beliefs regarding evidence-based practice are
associated with application of EBP and research use: validation of a new meas-
ure. Worldviews on Evidence-Based Nursing 2012;9(3):139-148.  PubMed
Citation

Your Government at Work
It can be a challenge to find information such as ingre-
dients for OTC meds. Not any longer! The National
Library of Medicine has set up DailyMed, a user-friend-
ly database of OTC and prescription labeling. You can
access online, or download the database for local use.
http://dailymed.nlm.nih.gov/dailymed 

Did you know there are specific nursing provisions in the
Patient Protection and Affordability Care Act? The AARP
Policy Institute has compiled these in one document.
From grants to scholarships, to loan forgiveness programs
and workforce development demonstration projects,
they’re all here. This link opens a PDF document.
http://tinyurl.com/8s8zpcz

The CDC’s Division for Heart Disease and Stroke
Prevention has created the Interactive Atlas of Heart
Disease and Stroke, a mapping tool that lets you
explore geographic disparities in the burden of cardio-
vascular disease at state and county levels. You can
create county-level maps of 9 different disease out-
comes by race, ethnicity and age group and you can
overlay these maps with locations of health care facili-
ties. This is ideal for monitoring trends, setting
research priorities and planning patient services in
your community.
http://apps.nccd.cdc.gov/dhdspatlas
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and be externally compressed, particularly if the tube is soft.6
Kinking is also a risk with small, soft tubes.

As with most things in healthcare, using a pigtail catheter for
chest drainage involves trade-offs. They are easier to insert, dis-
rupt less tissue, are less painful, and usually placed more quickly.
On the other hand, they are more likely to obstruct, can easily
kink, allow significantly less flow out of the chest and may not
work for thick fluid drainage. The key to successful use of these
catheters is careful patient selection before catheter placement,
appropriate chest drain devices, and vigilant nursing care.
Targeted nursing assessments will promptly identify respiratory
changes that indicate tube or system malfunction.
Sources
1. Kuo HC, YJ Lin, CF Huang, et al.: Small-bore pigtail catheters for the treatment of pri-
mary spontaneous pneumothorax in young adolescents. Emerg Med J 2012 ePub ahead
of print;1doi: 0.1136/emermed-2011-200986.  PubMed Citation
2. Marquette CH, A Marx, S Leroy, et al.: Simplified stepwise management of primary
spontaneous pneumothorax: a pilot study. Eur Respir J 2006;27(3):470-476.
PubMed Citation

3. Tsai WK, W Chen, JC Lee, et al.: Pigtail catheters vs large-bore chest tubes for man-
agement of secondary spontaneous pneumothoraces in adults. Am J Emerg Med
2006;24(7):795-800.  PubMed Citation
4. Chen CH, WC Liao, YH Liu, et al.: Secondary spontaneous pneumothorax: which
associated conditions benefit from pigtail catheter treatment? Am J Emerg Med
2012;30(1):45-50.  PubMed Citation
5. Noh TO, KM Ryu: Comparative study for the efficacy of small bore catheter in the
patients with iatrogenic pneumothorax. Korean J Thorac Cardiovasc Surg
2011;44(6):418-422.  3270284.  PubMed Citation
6. Aziz F, S Penupolu, D Flores: Efficacy of percutaneous pigtail catheters for thoracos-
tomy at the bedside. Journal of Thoracic Disease 2012;4(3):292-295.  PubMed Citation
7. Kulvatunyou N, A Vijayasekaran, A Hansen, et al.: Two-year experience of using pig-
tail catheters to treat traumatic pneumothorax: a changing trend. J Trauma
2011;71(5):1104-1107; discussion 1107.  PubMed Citation
8. Crouch JD, BA Keagy, DJ Delany: "Pigtail" catheter drainage in thoracic surgery. Am
Rev Respir Dis Jul 1987;136(1):174-175.  PubMed Citation
9. Lin YC, CY Tu, SJ Liang, et al.: Pigtail catheter for the management of pneumotho-
rax in mechanically ventilated patients. Am J Emerg Med 2010;28(4):466-471. 
PubMed Citation
10.Liu YH, YC Lin, SJ Liang, et al.: Ultrasound-guided pigtail catheters for drainage of
various pleural diseases. Am J Emerg Med 2010;28(8):915-921.  PubMed Citation
11. Gammie JS, MC Banks, CR Fuhrman, et al.: The pigtail catheter for pleural drainage:
a less invasive alternative to tube thoracostomy. Journal of the Society of
Laparoendoscopic Surgery 1999;3:57-61.  PubMed Citation
12.Kam AC, M O'Brien, PCA Kam: Pleural drainage systems. Anaesthesia
1993;48:154-161.  PubMed Citation
13.Baumann MH, PB Patel, CW Roney, MF Petrini: Comparison of function of commer-
cially available pleural drainage units and catheters. Chest 2003;123(6):1878-1886.
PubMed Citation
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It’s challenging to provide care to patients who decline blood
transfusions. We’ll review the reasons for declining blood prod-
ucts and the nurse’s role in providing appropriate, ethical care.
We’re not advocating for or opposing any religion – just provid-
ing information to support nursing practice.  

Background
Jehovah’s Witnesses do not accept blood transfusions

because they believe the Creator forbids it through the Bible.
Particularly, “You shall not partake of the blood of any flesh, for
the life of all flesh is in its blood. Anyone who partakes of it shall
be cut off,” (Leviticus 17:13,14); “Be sure you do not eat the
blood because the blood is the life…[and] because you will be
doing what is right in the eyes of the Lord,” (Deuteronomy 12:23-
25); “You are to abstain from food sacrificed to idols, from
blood…you will do well to avoid these things,” (Acts 15:22-29).1-3
This belief extends to whole blood, stored autologous blood, red
cells, white cells, plasma and platelets.4-6

Are There Exceptions? 
In 2000, a clarification was published.7 Citing Deuteronomy

12:26: “The blood of your sacrifices must be poured beside the
altar of the Lord your God,” it emphasizes the instruction to “pour
the blood out.” This opens the door to approaches in which the
blood is maintained in contact with the vascular system and
never “poured out” of the body. Many, therefore, will accept
hemodiluted cardiopulmonary bypass and continuous auto-
transfusion postoperatively in which a closed-loop system is
used.3,5 However, the guidance states,

“A Christian must decide for himself how his own blood
will be handled in the course of a surgical procedure,
medical test, or current therapy. Ahead of time, he
should obtain from the doctor or technician the facts
about what might be done with his blood during the pro-
cedure. Then he must decide according to what his con-
science permits.”7

Believers make personal choices regarding fractionated
components such as albumin, cryoprecipitate, immunoglobulin,
interferon and replacement factors such as for hemophilia.5

Advance Planning is Key
A multidisciplinary approach must include nurses, physicians,

perfusionists, and patient support personnel as well as the
ethics committee and the committee that deals with bloodless
surgery or blood use evaluation.2

Policies should include hospital documents relating to blood
refusal, including release forms and consent; any special identi-
fication system such as a colored wrist band or other alert; and

special policies relating to issues with minors.4 Hospitals may
wish to consult with local congregations during planning to facil-
itate communication. Systems for clinical, emotional, and spiritu-
al support for patients, families, and clinicians are important, par-
ticularly when patients are critically ill or when death occurs.2

Elective surgery patients have a number of options. Agents to
support red cell production such as erythropoietin, iron, and B-
complex vitamins are important, particularly if anemia
exists.5,6,8,9 Folic acid supplementation and an iron-rich diet can
also be useful both pre- and postoperatively.6,8,9 Education
about options such as continuous postoperative autotransfusion
is important; patients may not be aware of this approach and
can then make their own informed decisions.

Caring for Patients
Jehovah’s Witnesses are instructed to carry a pocket card

expressing their wishes in an emergency in case they are
unable to make their wishes known personally.3 If one of
Jehovah’s Witnesses chooses to receive blood or a blood prod-
uct, privacy and confidentiality is essential. They are encour-
aged to report indiscretions of others,4 so it is essential to dis-
cuss the matter with the patient privately, just as you would with
any sensitive matter. Visitors and pastoral calls may need to be
limited according to patient wishes.2,4 Hospital crisis intervention
and support teams should be activated as soon as possible in
emergency situations.

A patient may wish to discuss options with trained elders who
form the congregation’s Hospital Liaison Committee and are on
call for this purpose. In addition to advising patients, they can
access the Hospital Information Services Network, a repository
of information, including research literature that can be faxed to
clinicians.3 It is essential that the patient initiates this contact to
maintain privacy and confidentiality.2,4

Postoperatively, blood conservation is essential. Minimize
blood volume loss from phlebotomy by first ensuring that each
test is necessary and by using pediatric collection tubes or point-
of-care testing where possible.9 Continue with iron and folic acid
supplements and erythropoietin and implement continuous
autotransfusion if the patient allows it. 

What About the Research?
In 1977, the Texas Heart Institute reported on a series of 542

patients who had cardiovascular operations without transfusions
after the first open heart case in 1964.10 Most deaths were com-
plicated cases that presented great risk regardless of transfu-
sion status. Anemia was a significant contributing factor in 12
deaths, and three deaths were directly attributed to blood loss. 
In July of 2012, a study from the Cleveland Clinic reports a com-
parison between 322 Witnesses who had cardiac surgery with-

Autotransfusion for Jehovah’s Witness Patients
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In the Literature
And the Student Shall Lead

The current issue of Dimensions of Critical Care Nursing
includes a report on a pilot study conducted by nursing students to
enhance communication between nurses, residents and families
during end-of-life (EOL) care. The students reviewed the literature,
designed an educational intervention, presented it and assessed
the results. They met their goals relating to improved communica-
tion and efficacy in residents’ EOL care. 
Source: Rose C, Bonn A, MacDonald K, Avila S: Interdisciplinary education on
discussing end-of-life care. Dimensions of Critical Care Nursing 2012;31(4):236-
240. PubMed Citation

Synthesis of Self-Management Process
Researchers at Yale published a metasynthesis of research

describing processes of self-management in chronic illness in the
current issue of Journal of Nursing Scholarship. They identified 3
domains: focusing on illness needs, activating resources, and living
with chronic illness and they group tasks and skills by these
domains. This superb review provides guidance for nurses planning
care for persons managing a variety of chronic conditions. 
Source: Schulman-Green D et al.: Processes of self-management in chronic ill-
ness. Journal of Nursing Scholarship 2012;44(2):136-144. PubMed Citation

Memory: The Diary We Carry
A research study from Paris in the current issue of Critical Care

Medicine describes the benefits of maintaining a diary for critically
ill patients and their families. Entries are made by caregivers and
family members and can enhance understanding and fill in the gaps
when memory fails under stress. Post-traumatic stress scores post-
discharge were reduced for those who had diaries. A detailed
description allows replication in any ICU.
Source: Garrouste-Orgeas M et al: Impact of an intensive care unit diary on psy-
chological distress in patients and relatives. Critical Care Medicine
2012;40(7):2033-2040.  PubMed Citation

How Can Blood Save Your Life?
The Watchtower is the official Web site of Jehovah’s
Witnesses. This resource provides a detailed explana-
tion of their perspectives on blood transfusions.
http://www.watchtower.org/e/hb/index.htm

Society for the Advancement of Blood
Management
This organization was founded in 2001 with the belief
that blood management should be standard of care
with transfusion as an alternative option. This multidis-
ciplinary group provides scientific, evidence-based
resources for clinicians and patients alike. The society
provides some free continuing education, an up-to-
date list of literature relating to blood management and
a searchable database of blood management centers.
http://www.sabm.org

Association for Blood Conservation
This non-profit organization evolved from the National
Association for Bloodless Medicine and Surgery.
Members include registered nurses, physicians, perfu-
sionists, blood bankers, hospital administrators and lay
persons. While the group began as a way to advocate
for persons who declined blood transfusions, the blood
management programs developed can reduce exposure
to transfusion risks for all patients. The association
accredits hospital programs and provides administrative
and practice standards on their site. 
http://abchq.org

Network for the Advancement of Transfusion
Alternatives
This international network was assembled in 1998 to
promote and share information about blood conserva-
tion and transfusion alternatives. The founding mem-
bers wanted a focus on practical strategies, not just
academic discussion. The site provides literature
reviews with NATA commentary, online briefs and other
resources related to blood management.
http://www.nataonline.com
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out transfusion and a matched group who accepted blood.6
Statistically significant in-hospital complications favoring
Witnesses were: reoperation for bleeding or tamponade, periop-
erative MI, respiratory failure, hospital LOS, and ICU LOS. Long-
term data showed a better one-year survival for Witnesses, but
similar 20-year survival between the groups.

Comparisons are a challenge because some Witnesses will
accept components, such as cryoprecipitate, that others do not.
In addition, surgeons may decline to operate on patients who are
high risk and refuse blood transfusions. But as we learn more
about the risks of blood transfusion, techniques and strategies
used for this group of patients may be of benefit to all. 
Sources
1. Watch Tower Bible and Tract Society of Pennsylvania: How Can Blood Save Your Life?
Author.  New York, New York; 2006. http://www.watchtower.org/e/hb/index.htm
2. Tovarelli T, J Valenti: The pregnant Jehovah's Witness: how nurse executives can
assist staff in providing culturally competent care. JONA's Healthcare Law Ethics &
Regulation 2005;7(4):105-109. PubMed Citation
3. Wade P: Treating Jehovah's Witnesses. British Journal of Perioperative Nursing
2004;14(6):254-257.  PubMed Citation
4. Simpson J: Nursing with dignity. Part 9: Jehovah's Witnesses. Nursing Times
2002;98(17):36-37.  PubMed Citation
5. Ferraris VA: Severe blood conservation: benefits and risks. Archives of Internal
Medicine 2012; Online First, doi:10.1001/archinternmed.2012.2458   PubMed Citation
6. Pattakos G, CG Koch, ME Brizzio, et al.: Outcome of patients who refuse transfusion
after cardiac surgery. Archives of Internal Medicine 2012; Online First, doi:10.1001/archin-
ternmed.2012.2449 PubMed Citation

7. Writing Committee of the Governing Body of Jehovah's Witnesses: Questions From
Readers. The Watchtower. October 15, 2000, 1712: 30-31. 
8. Nussbaum W, N deCastro, FW Campbell: Perioperative challenges in the care of the
Jehovah's Witness: a case report. Journal of the American Association of Nurse
Anesthetists 1994;62(2):160-164.  PubMed Citation
9. Putney LJ: Bloodless cardiac surgery: not just possible, but preferable. Critical Care
Nursing Quarterly 2007;30(3):263-270.  PubMed Citation
10.Ott DA, DA Cooley: Cardiovascular surgery in Jehovah's Witnesses. JAMA
1977;238(12):1256-1258.  PubMed Citation
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Chest tube dressing care is the one aspect of care for
patients with chest drainage that is repeatedly questioned, yet
completely lacking in research for guidance. Anecdotally, pub-
lished reports recommend fenestrated gauze wrapped around
the tube and covered with adhesive tape1 or using Bioclusive (a
transparent film dressing) after tube removal to cover the suture
and allow for showering.2

Petroleum Gauze
However, a few weeks ago, the first article on potential neg-

ative effects of petroleum gauze was published online. Many
surgeons insist on using petroleum gauze at chest tube sites
even though no evidence supports this practice.1,3 Now, we
have a small study in which researchers explored the effect of
petroleum gauze on suture integrity.4 Researchers exposed
suture knots tied with four different materials – polydioxanone
(PDS-II), silk, glycolide/lactide copolymer (Polysorb), and polyg-
lyconate – to either petroleum gauze or to normal saline-soaked
gauze. Some knots failed by untying rather than breakage; 5 of
6 that untied were exposed to petroleum. Knots exposed to
petroleum broke at significantly lower tensile strength than those
exposed to saline, with silk and polydioxanone failing at statisti-
cally significantly lower tensile loads. This is an in vitro study so
it may or may not translate directly to chest tube dressings. But,
it’s a start. 

Postoperative Dressings 
Since there is no research on chest tube dressings specifical-

ly, the next option is considering the literature relating to ster-
notomy incisions for some guidance. Various dressing materials
have been evaluated: dry absorbent pad, hydrocolloid, hydroac-
tive, Bioclusive, and medicated pad or film.5-9 The ideal dressing
should maintain a moist environment, be gas permeable, protect
from contamination, allow ongoing assessment, be comfortable,
cost effective, and removed without causing tissue trauma.8,9

Postoperative dressings should stimulate superficial epithelial-
ization at the wound surface.5,8,9 The table on page 3 summa-
rizes the study findings.

Hydrocolloid dressings allow for the best seal around the
wound and are waterproof for bathing. They are not transparent,
so clinicians need to be comfortable with other assessments,
because frequent dressing changes defeat the purpose of the
hydrocolloid material.8

Another factor to consider is skin damage related to adhesive
removal with repeated dressing changes9 because impaired
skin integrity is a significant risk factor for infection. Hydroactive
film caused more tissue damage compared with traditional

paper tape or hydrocolloid.8 As few as four tape strippings can
cause cellular damage to the epidermis, and irritation can also
alter the skin’s protective properties even if the skin appears
intact. A study on CABG patients compared paper tape
(Micropore) with polyethylene tape (Transpore); the tapes’ adhe-
sives were the same.10 Initially, a dry gauze dressing was
anchored with cloth tape in the OR; at the first dressing change,
patients were randomly assigned to one of the two study
tapes for dressing changes on POD 2 & 3. The paper tape result-
ed in significantly less irritation and significantly less stripping.
Researchers attributed the differences to the paper tape’s gas
permeability that also allowed moisture to evaporate. In another
study, skin covered with occlusive tape that prevented water loss
increased bacterial growth from 1000/cm2 to millions.10

Recommendations for Practice
General surgical site care guidelines recommend protecting

the incision with a sterile dressing for 24 to 48 hours and using
an aseptic no-touch technique or full sterile technique for remov-
ing or changing dressings after performing proper hand hygiene.
Use sterile saline for wound cleansing for the first 48 hours
postop, avoid topical antimicrobial agents when wounds are
healing by primary intention, and aggressively manage postop-
erative glucose levels.11-13

While it’s important to consider cost of the dressing, a single
infection (minimum $8118, up to five times the baseline cost of
surgery) can easily wipe out any savings between dressing
types.6,7 Not only do frequent dressing changes cost more in
nursing time and in supplies used as well as causing skin strip-
ping with tape removal, but each dressing change also increas-
es the risk for wound contamination and subsequent infection.5
Taking all of this into consideration, the literature supports these
recommendations:
• Do not routinely change dressings unless the dressing is

compromised in some way or there is a significant need to
visualize the tube insertion site based on changes in the
patient’s condition.

• Use a dry, sterile dressing and secure the dressing with wide
paper tape.

• Once the tube is removed, a transparent film dressing would
be preferable if the patient plans to shower.
While the current body of research does not specifically

examine chest tube dressings, we can begin to develop an evi-
dence-based approach with these studies on postoperative
dressings in the same patient population.
Sources on page 2
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Check out Ask the Expert now available at AtriumU.com.
You can submit a question about caring for patients with
chest drainage and read questions from your colleagues

with the evidence-based answers.
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In the Literature
M&Ms Not Just for Docs

One hallmark of professional practice is engaging in reflective
practice and learning from errors. Nurses naturally think about
every little thing that might have contributed to error, but a guided
forum among colleagues can examine root causes, identify pat-
terns and systems issues and identify topics for further investiga-
tion. The current issue of AACN Advanced Critical Care describes
such a program at Lucile Packard Children’s Hospital in Palo Alto,
CA. Once nurses reflect and discuss at the M&M conference,
issues are identified. These are then reviewed in the literature, syn-
thesized and presented as an educational session for the rest of the
staff. These cycles of inquiry and learning are constructive, support
patient safety, enhance professional autonomy and responsibility,
and foster evidence-based interdisciplinary practice in the cardio-
vascular ICU. Team members were able to successfully move from
error finding and blame to an evidence-based systems analysis
through continuous quality improvement. 
Source: Staveski S, et al.: Nursing mortality and morbidity and journal club
cycles. AACN Advanced Critical Care 2012;23(2):133-141. PubMed Citation

Bringing Evidence to a Practice Island
The current issue of Worldviews on Evidence-Based Nursing

focuses on the role of technology for enhancing evidence-based
practice in nursing care. Researchers in Wisconsin report on a pilot
online journal club as a strategy for bringing isolated school nurses
together with other school nurse colleagues with whom they did not
share a building for on-site workplace collaboration, consultation
and support. Meetings were held virtually at the end of the school
day for one hour; nurses logged in to a meeting site to participate
in the discussions.

The researchers provide a great description of their process and
how it  could be used or adapted in other practice settings in which
nurses are physically isolated from professional colleagues. Their
project not only encouraged participation, but also had nurses ask-
ing for more. 
Source: Sortehadl C: Effect of online journal club on evidence-based practice
knowledge, intent and utilization in school nurses. Worldviews on Evidence-
Based Nursing 2012; 9(2):117-125. PubMed Citation

Join the Nurses’ Health Study 3!
More than 230,000 nurses all over the U.S. have been
participating in the Nurses’ Health Studies 1 & 2 since
the program started in the 1970s. Researchers are
now recruiting the third cohort and looking for women
who are nurses or nursing students ages 20 to 46
years. Nurses are uniquely dedicated to completing
the annual surveys and have contributed to the
groundbreaking work this research group has done on
women’s health.
http://www.nhs3.org/

Essential Nursing Resources
This year marks the 26th edition of the Essential
Nursing Resources, published by the Interagency
Council on Information Resources in Nursing. It started
as a simple list of resources every nursing library
should have and has expanded into a comprehensive
reference of resources in a variety of media. Topics
range from alerting services to grants and statistical
resources. Download your copy at:
http://icirn.org/Homepage/Essential-Nursing-
Resources/Essential-Nursing-Resources-PDF.pdf

Your Lung Operation
The American College of Surgeons has developed a
patient education programs called “Your Lung
Operation” that explains thoracic surgery to patients.
Clinicians can order the whole toolkit online, but the
video program is available online at no cost. It does a
terrific job telling patients what they can expect and
showing the tubes and monitoring used postoperatively.
http://www.facs.org/patienteducation/skills/lung/index.html
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PubMed Citation
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1990;47(2):110-111. PubMed Citation
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5. Teshima H et al.: A new hydrocolloid dressing prevents surgical site infection of median
sternotomy wounds. Surgery Today 2009;39(10):848-854. PubMed Citation
6. Segers P et al.: Randomized clinical trial comparing two options for postoperative inci-
sional care to prevent poststernotomy surgical site infections. Wound Repair and
Regeneration 2007;15(2):192-196. PubMed Citation
7. Alvarez JM: Use of an occlusive dressing for 2 weeks reduces the incidence of sternal
wound infections. ANZ Journal of Surgery 2005;75(3):179-180. PubMed Citation
8. Wikblad K, Anderson B: A comparison of three wound dressings in patients undergoing
heart surgery. Nursing Research 1995;44(5):312-316.
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for Health and Clinical Excellence (NICE);2008. Available at:
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Institute for Clinical Systems Improvement (ICSI);2010. Available at:
http://www.icsi.org/perioperative__protocol__36011/perioperative__protocol.html 
13.Mangram AJ, et al.: Hospital Infection Control Practices Advisory Committee.
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First author Material Days Material Days Findings Notes

Teshima5

Hydrocolloid 7 Film with iodophor

then

Absorbent pad

2

5

91% complete healing hydrocol-
loid, 98% complete healing with
film
9% did not complete time with
hydrocolloid; 6% film had
dermatitis
Significantly more SSI with film

Both dressings were occlusive
Hydrocolloid did not require
change
Hydrocolloid less cost with less
nursing time

Segers6
Adhesive drape over
dry gauze pad

2  then
changed
daily

Absorbent knitted
cellulose pad with
adhesive frame 

1 changed
daily

No difference After 72 hours if no exudate or
infection, uncovered

Alvarez7
Absorbent pad with
adhesive frame

5 Transparent
polyurethane

14 Significantly reduced sternal and
leg wound infection for CABG
with polyurethane

Wynne9
Absorbent pad with
adhesive frame

2 Hydrocolloid
OR
Transparent adhesive
film

5 No difference in infections
between three dressing types

Patients generally not aware of
dressing nor found moving limit-
ed, were satisfied

Wikblad8

Absorbent pad Changed
only if
leaking or
exudate

Hydrocolloid
OR
Hydroactive film

Changed
only if
leaking or
exudate

Hydroactive: significantly poorer
wound healing 52%
Pad: 90%
Hydrocolloid: 77%

Absorbent pad easier to change
& less painful, slightly more
nursing time, but overall pre-
ferred
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Evidence Summary Median Sternotomy Dressings
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Since this is such an important topic, we have doubled the
length of our feature in this issue. In the Literature and On the
Web are on page 3.

Clinicians often express frustration at the administrators’
focus on patient satisfaction because their focus is on outcomes.
Measures of satisfaction can be seen as simply evaluations of
how nice people are, and most nurses know at least one gruff
surgeon with no bedside manner that they would choose for
themselves or a loved one who needed complicated surgery.
However, satisfaction is big business. A report from Press
Ganey noted that one standard deviation improvement in quali-
ty score resulted in a 2% increase in operating margin and that
30% of the variance in hospital profitability can be attributed to
patients’ perceptions of care.1 And, beginning in October 2012,
Medicare reimbursement to hospitals will be tied to patient sat-
isfaction – an average of $500,000 to $850,000 at risk annually
per hospital.2 Since 2006, hospitals have been required to col-
lect and submit data or lose 2% of reimbursement. In October,
hospitals must meet certain thresholds of achievement or
improvement to get full reimbursement. The amount at risk will
increase in coming years. 

HCAHPS
The Consumer Assessment of Healthcare Providers and

Systems (CAHPS) started as an assessment of health plans
through the Agency for Healthcare Research and Quality (AHRQ).
The name was changed in 2005 to reflect applications across care
settings. HCAHPS is the hospital survey. It was implemented by
CMS in October 2006, and public reports started in March 2008
(hcahpsonline.org). HCAHPS goes together with the quality indica-
tors  – also publicly reported  – that currently focus on MI, heart fail-
ure, pneumonia, and surgical care (SCIP). These indicators will be
modified; those for which hospitals are close to 100% will be refined
and others updated as evidence evolves. A hospital’s total perform-
ance score determining reimbursement will be 30% HCAHPS and
70% quality measures. (See On the Web for online resources for
these tools and to see publicly reported data.)

While patient satisfaction is gaining attention now because of the
direct link to payment, there are other key, measurable benefits of
having satisfied patients. These include: improved volume related
to reputation in the community, patient loyalty, reduced malpractice
claims, more satisfied staff and physicians (and decreased turnover
with related costs), and improved efficiency. One hospital linked sat-
isfaction improvement to $2.3 million in additional revenue.3

Many Things Affect Patient Perceptions 
As clinicians, we can think about satisfaction as we have learned

to assess pain: it is what the patient says it is. Unlike quality indica-
tors that are objectively evaluated through chart reviews, satisfac-
tion is all about patient perception. And these perceptions are a
result of their expectations. Some experts are concerned that these
expectations result in bias on HCAHPS because hospitals in the
South and Midwest have more satisfied patients than those in the
Northeast. In addition, small hospitals that transfer complex patients
score higher than hospitals with more than 500 beds, and hospitals
with high patient ratings have higher mortality rates.3 Research has
shown differences in the patient experience based on patient age,
race/ethnicity, education, and health status. Self-ranked health sta-
tus was most significant; one-third of hospitals ranked in the middle
(50th percentile) by an average patient in “good” health would differ
by at least 19 percentile points for patients who rank their health at
the extremes as “excellent” or “poor.” Differences between patients
with post-baccalaureate education and those who didn’t attend high
school were similar to differences between patients aged 25 and
aged 75.4

A study of satisfaction with surgery at 26 hospitals found that
younger patients were less satisfied, as were those admitted
through the emergency department. Patients who believed their
stay was the right length were more satisfied than those who
thought their stay was too long. Post-discharge complications
resulted in significantly lower satisfaction scores, even if the ques-
tions did not relate directly to the complication. The strongest and
most consistent predictors of dissatisfaction were treatment out-
come, kindness of caregivers, and length of stay.5

Another consideration when exploring HCAHPS scores is what
drives the patient’s hospital choice. The best hospital for relatively
healthy patients may not be the best for complex, ill patients.5 Keep
in mind that all adult patients are surveyed for hospitals that receive
Medicare payments – not just the Medicare patients. The expecta-
tions and experiences of healthy OB patients are going to be very
different from those of a 70-year-old cardiac surgery patient. Also
think about how well a hospital meets the needs of patients whose
primary language is not English, and those with different cultural
health practices. Patients’ best experiences tend to come from hos-

Satisfied Patients are Money in the Bank
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Quality Indicators Relating to Cardiac Surgery
• Preoperative antibiotic within one hour of surgery
• Postoperative antibiotic stopped within 24 hours
• Appropriate antibiotic chosen
• VTE prophylaxis ordered and implemented
• Glucose controlled postoperatively
• Hair removed with clippers
• Surgical patients who were on a beta blocker preop

received postop
• Urinary catheter removed by POD 2
• Participate in data registry
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pitals in which they are members of the hospital’s typical popula-
tion.5

The way the HCAHPS survey is conducted will also impact
results in two ways: who responds and who doesn’t, and the
answers people provide. Hospitals typically hire companies to con-
duct surveys, and they have four options: mail, mail with telephone
follow up, telephone interview, and voice response telephone.
Telephone interviews provide more positive evaluations, but are sig-
nificantly more expensive to conduct.6

The bottom line is that patients assume people in hospitals know
what they are doing. They take the quality for granted unless there
is a reason not to, and a poor surgical outcome is a significant indi-
cation of poor quality to the layman. Otherwise, patients don’t feel
qualified to judge the finer points of quality.5 Instead, food quality,
cleanliness, and noise are surrogates of quality that patients feel
comfortable evaluating along with whether clinicians cared about
them. 

Perceptions and Satisfaction After Cardiac Surgery
Studies have shown that patients’ illness beliefs have a great

impact on outcomes, and outcomes affect satisfaction. Beliefs are
closely related to fear, anger, and distress. A study of cardiac sur-
gery patients discovered that illness beliefs predicted disability,
physical functioning, and depression post-op, even after controlling
for cardiac variables; it was patient expectations that affected out-
comes.7 (See On the Web for a link to the tool.)

A few studies have examined the patient experience to better
prepare them and to set realistic discharge expectations.8-11 One
study interviewed patients contemporaneously.8 Key recovery
issues were energy level; chest incision; sleeping; and shoulder,
neck and back muscle discomfort. Researchers discovered these
sensations changed between discharge, 2 days later, and 3 weeks
later, and that the patients’ descriptions were markedly different
from those used by clinicians. A Hong Kong study11 found depres-
sion and physical activity impairment peaked at one week, with
recovery by three months and gradual improvement continued
through six months.  

An Australian study interviewed patients about their surgery and
recovery experience six months after surgery.9 Again, patients
described sensations they had not been prepared for: pain related
to immobility (particularly stiffness and muscle pain), and inability to
sleep. Patients also expressed the life-changing nature of the sur-
gery – some said it made them realize what’s important and what
isn’t, but others felt their age more and believed they were closer to
death. Most recalled being sick, reaching a turning point, and then
feeling better. The researchers stress the importance of realistic and
consistent messages for patients.

Another study interviewed patients about their surgery experi-
ence one year later.10 The main theme was the quality of the con-
tact with clinicians, but patients emphasized the positive relation-
ships they had with other patients and those families during the hos-
pitalization. In fact, male patients preferred sharing a room with
other cardiac surgery patients; it provided not only camaraderie, but
also a feeling of safety. In the program studied, there was no routine
contact from the hospital department after discharge. Patients
expressed a desire to be able to contact nurses who had cared for
them in the hospital, perhaps with special call hours to minimize
interruptions for the nurses. Patients found other patients could help
them know what was “normal” during recovery, which reduced post

discharge anxiety and established realistic expectations. 
You can see how not only the care provided in the hospital, but

also the expectations of “normal” sensations and experiences dur-
ing recovery that are set at discharge in addition to the timing of the
HCAHPS survey completion can have a big impact on results.
Backstrom and colleagues noted that patient satisfaction with care
can be influenced by the person's health status at the time of the
interview.9

Improving Cardiac Surgery Satisfaction
Nurses can have a big impact on satisfaction scores after cardiac

surgery. The literature tells us the most important aspect is ensuring
that patients have a thorough understanding of what to expect with
regard to physical sensations, psychosocial responses, and the
timeframe of recovery.5,7-11 Nurses have traditionally done a good
job explaining what patients need to do – risk reduction, medica-
tions, and diet – but patients have expressed a need for more
detailed information about what they are likely to feel – both physi-
cally and emotionally. There needs to be regular contact following
discharge for at least the first three months postoperatively since
physical, social and emotional recovery rates vary during that time.
A study of CABG patients found that a comprehensive pre- and
postoperative education program, including postdischarge tele-
phone follow-up (averaging 133 minutes total per patient) signifi-
cantly improved self-care scores and behaviors and reduced pain
intensity, anorexia, respiratory difficulty, leg swelling, constipation,
and number of ER visits than patients in the control group that
received routine care.12 That may seem like an extraordinary
amount of time until you consider the cost of poor HCAHPS scores.

Before surgery, assessing beliefs related to heart disease pro-
vides the opportunity to correct misconceptions and reset expecta-
tions. This can provide significant dividends during recovery and
when patients think about whether they were satisfied with their
care and whether it met their expectations.7
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In the Literature
Patient as Expert

The current issue of Orthopaedic Nursing has a terrific article
about the lived experience of hip replacement, written by a nurse
practitioner. Having done research in ethnography, she provides
unique insight into the patient experience that HCAHPS focuses on.
She identified two key areas – energy conservation and comfort –
that were not addressed well by traditional resources. Then she
offers her tips that can be shared with patients to prepare them for
not only the surgery, but for the challenges of recovering at home. 
Source: Camillo P: Practical preparation for hip replacement surgery.
Orthopaedic Nursing 2011;30(6):367-372.  PubMed Citation

Readmission Warning Signs
Researchers studied readmissions to 97 critical care units in 35

hospitals with 229,375 admissions over an eight year period to see
if there are characteristics that predict a unit readmission. Ideally,
the risk of readmission can then be factored into discharge deci-
sion-making. The top three surgical readmission diagnosis groups
were CABG, GI malignancy, and thoracotomy for malignancy.
Medically, congestive heart failure and “other respiratory” were the
top two. The overall rate for readmission was 6.1% with a median
interval of 3.14 days outside the unit. Researchers did not control
for patients who were initially admitted to critical care, discharged,
had surgery and were readmitted to critical care; e.g., the patient
with AMI who is discharged from the CCU, has CABG and is then
admitted to a postoperative ICU. They recommend tracking this
variable, as these readmissions are not related to potential prema-
ture ICU discharge. Key factors increasing probability of readmis-
sion were: initial transfer from a different hospital; age; comorbidi-
ties; initial ICU length of stay; and low serum creatinine and albu-
min, potentially reflecting malnutrition. There was a 5.7 fold
increase in mortality for readmitted patients. 
Source: Kramer AA, Higgins TL, Zimmerman JE: Intensive care unit readmis-
sions in U.S. hospitals: patient characteristics, risk factors and outcomes. Critical
Care Medicine 2012;40(1):3-10.  PubMed Citation

Purposeful Rounding
Researchers examined the effect of hourly rounds on a 36-bed

medical-surgical unit over a three-month period and compared data
from the same quarter the previous year. Nurses or aides checked
on each patient every hour and followed a scripted assessment.
Documentation was that needs were identified and met, no needs
identified, patient was sleeping, or patient was off the unit. When
patients were off the unit, a tent card was left to let the patient know
someone was there to check on them, reinforcing the program.
Sleeping patients were not disturbed. After the pilot program, while
the number of falls did not change, the number with injuries were
cut in half. Hospital acquired pressure ulcers were reduced,
although the data was not significant, likely because of small sam-
ple size. Rounding reminded caregivers to regularly reposition
patients. All scores on the HCAHPS for nursing care increased sig-
nificantly (3.1 to 5.5 points), except for responsiveness to pain,
which decreased by 0.6 for reasons not clear. 
Source: Sherrod BC, Brown R, Vroom J, Sullivan DT: Round with purpose.
Nursing Management 2012;43(1):33-38.

In this issue, these Web resources all relate to quality
and HCAHPS. 

The main Web site for all CAHPS programs is
https://www.cahps.ahrq.gov/ and the CMS site for
HCAHPS is http://www.hcahpsonline.org

The Commonwealth Fund is a private foundation work-
ing toward a high performing health care system. They
provide a wealth of tools and resources relating to
improving all aspects of health care.
http://www.commonwealthfund.org/

Why Not the Best at http://www.whynotthebest.org/
(from the Commonwealth Fund) provides more robust
comparison tools than Hospital Compare from CMS
http://www.hospitalcompare.hhs.gov plus tools and
resources to aid improvement activities. Users can
develop their own reports and analyze benchmarks on
the state and national level, as well as by hospital
type. Why Not the Best integrates data from multiple
sources in one easy-to-use location.

The Hospital Quality Alliance was the group that
worked on indicators and items included in HCAHPS
from 2002-2011 http://www.hospitalqualityalliance.org.
While the group is no longer active, a number of
resources remain on the Web site. Now, these activi-
ties have moved to the Measures Application
Partnership http://www.qualityforum.org/map/ estab-
lished by the Affordable Care Act, where many quality
initiatives have been established and funded.

The Illness Perception Questionnaire is used to evalu-
ate a patient’s beliefs about his or her illness. The site
provides the tool in many languages, scoring instruc-
tions and links to articles about the tool’s development,
validation and use. http://www.uib.no/ipq/index.html

In the UK, a report published in 2001, the Bristol
Inquiry and Kennedy Report, described the findings of
an investigation of 35 deaths in a pediatric cardiac sur-
gery program after an anesthesiologist whistleblower
realized there were systemic problems in care of these
children. This report is a model for an investigation,
and virtually all the recommendations are now imple-
mented in the NHS.
http://www.bristol-inquiry.org.uk/final_report/report/Summary.htm
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Check out Ask the Expert now available at AtriumU.com. You can
submit a question about caring for patients with chest drainage and
read questions from your colleagues with the evidence-based answers.
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In recent years, there has been an examination of the role

of company supported professional continuing education.

While pharmaceutical companies and medical device manu-

facturers are responsible for breakthroughs and work with

health care professionals in development of new therapies

and technology, experts and governmental agencies have

expressed concern that some presentations and activities

called “professional education” are actually company market-

ing “disguised” as continuing education.

Influencing Professionals

Some advocates believe that promotional items can influ-

ence prescribing and purchasing decisions made by physicians

and nurses, not to mention note pads, quick reference guides or

a pizza lunch, when provided by a company.1 On the other hand,

physicians surveyed appreciated the opportunity to meet with

pharmaceutical and medical device company representatives

(often over meals purchased by the representative) and did not

believe their decisions were biased as a result.2

At the same time, the concept of “conflict of interest” has

come to the forefront. While definitions vary, the concern is that

nurses and physicians who have financial relationships with

industry may be biased in their presentations, whether in pub-

lished articles or professional continuing education activities.3

The combination of these concerns has led to new rules for

company representatives and for professional continuing educa-

tion.

Rules for Reps 

There are two sets of rules: one from the Pharmaceutical

Manufacturers Association guides biopharmaceutical company

representatives. The other, from the Advanced Medical

Technology Association (AdvaMed) guides representatives from

device manufacturers. Companies are responsible for training

their personnel on these codes of ethics and monitoring their

compliance. These are the rules that govern gifts, meals, educa-

tional support, and other giveaways from companies.

Rules for Continuing Education 

As the codes for interactions with health care professionals

were being published, organizations that approve professional

continuing education (CE) activities for nurses and physicians

were updating their rules and guidelines regarding commercial

sponsorship of CE as well. While some groups want to eliminate

commercial support of education, others believe that this finan-

cial support is important to keep costs down for participants and

to disseminate information health care professionals need to

know about new drugs and technologies.

A key common element for CE approval is a clear separation

between product-specific information and training and approved

professional education. Another is full disclosure of financial

support and any business relationships authors have with com-

panies.

Our Commitment to You

We have taken a number of steps to meet both the letter and

the spirit of these guidance documents. Atrium remains commit-

ted to supporting nursing professional education and providing

support to enhance bedside practice. Here’s what you need to

know:

• Professional education and product-specific information are

now separated online. Professional education is available at

www.AtriumU.com and product-specific information including

training videos, instructions for use, and posters are available

at www.AtriumChestDrains.com (You can also reach the

product-specific information through the main Atrium Medical

site at www.AtriumMed.com, where it’s always been.) Also

see page 3 for reminders you can print on card stock and put

on your computers for quick reference.

• We are in the process of creating a brand new Atrium

University site, which will contain an evidence center in addi-

tion to activities for CE credit and other useful information.

• Professional education activities will be based on recognized

principles and scientific research. They will be relevant to pro-

fessional nursing practice. And, they will be provided at no

charge for the participants.

• Activities for credit will be peer reviewed for accuracy and any

bias before publication.

As part of this process, we will also need to invite you to “opt

in” to a Clinical Update subscription so that educational e-mail

from Atrium University will be separate from product-specific

information from Atrium Medical Corporation. Your next issue of

Clinical Update will be coming from Atrium University in the fall. 

For 30 years since its founding in 1981, Atrium has been

committed to supporting nurses so that they can provide the

best possible care for patients with chest tubes. While new rules

and regulations require some changes to the format, that com-

mitment has never waivered. Through educational grants to

Atrium University, we will continue to provide you with the best

information available – making you Masters in Chest Drainage.

Sources

1. Pew Prescription Project: Why small gifts matter 2009. Fact Sheet. Available

online at

http://www.prescriptionproject.org/tools/sunshine_docs/files/WhySmallGifts_CB.pdf

2. Korenstein D, Keyhani S, Ross JS: Physician attitudes toward industry. Arch Surg

2010;145(6):570-577. PubMed Citation

3. Global Education Group: CME Crossroads: A survey of continuing medical educa-

tion analysis, criticism, research and policy proposals. 2010. Available online at:

http://www.globaleducationgroup.com/cme-crossroads-white-paper/
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In The Literature

It Never Hurts to Check

Researchers in Omaha report on a study evaluating workers’

technique using personal protective equipment in the current issue

of AJIC. Ten participants performed patient care tasks in a simulated

environment for a patient on standard airborne and contact precau-

tions. None of the health care workers did a seal check on the N95

mask; 90% did not use proper mask removal technique and did not

remove items in the order recommended by CDC; 70% did not

remove gloves first. During care, 80% touched unprotected areas of

the body. Replicating this study with a variety of workers will uncov-

er knowledge gaps and direct targeted education. 

Source: Beam EL, Gibbs SG, Boulter KC, Beckerdite ME, Smith PW: A method

for evaluating health care workers’ personal protective equipment technique.

American Journal of Infection Control 2011;39(5):415-420. PubMed Citation

Listening to Simulation

The current issue of Respiratory Care provides a comprehensive

review of options for providing high quality digital heart and breath

sounds that can be integrated into simulation technology to provide

learners with the correlation between sounds and pathophysiology.

From auscultation torso task trainers to full body mannequin to

recording stethoscopes and sound generators – it’s all here.

Source: Ward JJ, Wattier BA: Technology for enhancing chest auscultation in

clinical simulation. Respiratory Care 2011;56(6):834-845. PubMed Citation

Evidence-based Sepsis Nursing Care 
The World Federation of Critical Care Nurses formed an inter-

national group of nursing experts to develop guidelines for recom-

mended practices in caring for patients with severe sepsis. The

published document makes sixty-three recommendations in six

areas and cites 255 references. The six areas are: infection pre-

vention, infection management, initial resuscitation, hemodynam-

ic support, other supportive nursing care and pediatric considera-

tions. This is essential reading for all critical care nursing profes-

sionals. 

Source: Aitken LM, Williams G, Harvey M, et al.: Nursing considerations to

complement the Surviving Sepsis Campaign guidelines. Critical Care Medicine

2011;39(7):1800-1818. PubMed Citation

Desired Schedule Key to Staying in Workforce 
A fascinating study in the latest issue of Nursing Economic$

examined the relationship between work schedules and nurses’

decisions about staying in the profession once they enter their

40s. Researchers surveyed RNs in Maine at license renewal and

analyzed 8,038 responses. They discovered that dissatisfaction

was not simply due to “overwork,” but a mismatch of work sched-

ules and nurses’ expectations. Seeking to change hours of work

is a statistically significant precursor to nurses’ considering leav-

ing the profession when there is a gap between hours assigned

and preferred hours. Schedule flexibility could have an impact on

hospital retention. 

Source: Kirschling JM, Colgan C, Andrews B: Predictors of registered nurses’

willingness to remain in nursing. Nursing Economic$ 2011;29(3):111-117. 
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It’s been a year since the Department of Health and
Human Services announced a plan to make government
health data more accessible and user-friendly. A new site,
HealthData.gov, collects a variety of health data from
agencies across the federal government and provides tools
to make these data useful to practitioners and policy-mak-
ers. 

The raw data is available in the data/tools section, with
241 data sets in 9 categories. These downloads are in dif-
ferent formats, but as raw data sets, may not be particular-
ly useful. That’s where the Apps Expo comes in. This is a
collection of applications that use government health data
and other publicly available data to help visualize patterns
and answer questions. 

For example: 

• At vitals.com, physician data is compiled into an appli-
cation that can be searched by name, location, specialty,
or medical condition.

• Health.cgi.com compiles hospital data from govern-
ment, hospital association and local data sources to pro-
vide comparisons between hospitals on a number of
levels. The deeper you drill down, the more detail pro-
vided, including rating against state and national bench-
marks and even current ER wait time.

• At Bing Health Maps choose a state and a health indi-
cator, and the map changes colors to reflect data meas-
ures in each county.

• The Medicare Prescription Drug Benefit Dashboard
provides visual data by state, number of prescriptions or
cost, top drug classes, drugs by name and generic v.
brand dispensing.

Be careful, though! As with Facebook, hours can fly by
while you explore all these tools. 
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Positive end expiratory pressure (PEEP) and continuous

positive airway pressure (CPAP) are used commonly to

improve oxygenation. Since chest drainage depends on the

physics of air flow and pressure gradients, it’s important to

know about the changes resulting from therapeutic positive

pressure. First, we’ll review pulmonary physiology, then the

effects of PEEP and CPAP.

Pressure’s On

Normally, pleural pressure is negative but it is not uniform

throughout the chest. A pressure gradient results mainly from

gravity’s effects on the lung. At the apices, the pressure is about

-8cmH2O; in the middle of the chest, -5cmH2O; and at the bases

closer to -2cmH2O.

As with the pressure gradient, inhaled air is unevenly distrib-

uted as well. When airways are patent, alveolar pressure is con-

sistent, so lower pleural pressure results in higher volume in the

apices, gradually decreasing toward the bases.1-3 Regional vol-

ume distribution is determined by the interaction between forces

within the lung (pressure and elastic recoil) and characteristics

of the chest wall and abdomen.2,4 Gravity is also an important

factor, with ventilation and perfusion distribution changing when

a person is upright, supine, or prone.3

Where Does Air Go? 

Resistance and compliance also determine air distribution.1,5

Resistance describes how easy or difficult it is for air to flow

through the airways. It is determined by the viscosity of the air

(e.g., helium is “lighter” or less viscous than air, so it flows more

easily); the length of the airway (longer airways reduce flow);

and the internal diameter of the airway (narrower airways

reduce flow). High resistance limits flow; low resistance

improves flow.1 Compliance describes the pressure differential

needed to deliver a given volume to the alveoli. A stiff lung has

low compliance so it needs more pressure to expand. A lung

with high compliance needs less pressure. Lung diseases such

as ARDS and pneumonia create higher resistance and lower

compliance in diseased regions, and air will preferentially go to

healthier areas. Emphysema, with bullae, results in higher com-

pliance so air will go to those areas, increasing the risk of

overdistention and rupture.4

Patients with lung disease, particularly those with intrapul-

monary shunt (perfusion without ventilation), are often given

positive pressure to recruit more alveoli, increase ventilation and

reduce shunt. Both CPAP and PEEP eliminate negative intrapul-

monary pressure that normally occurs during inhalation.6

How Much Pressure is Transmitted 

The amount of PEEP transmitted to the pleural space is

determined by chest wall and lung compliance. If lung compli-

ance is low (the lung is stiff), but chest wall compliance is high

(it expands freely) very little PEEP is transmitted to the pleural

space, resulting in a large differential between lung pressure

and pleural pressure.4 If lung compliance is high and the chest

wall compliance is low (chest wall expansion is limited by factors

such as obesity or skeletal conditions), much more PEEP is

transmitted to the pleural space. Pleural pressure can be signif-

icantly higher than body surface pressure.4,6,7

When chest wall and lung compliance are equal, the pleural

pressure increase is about one-half of the PEEP applied.6 Keep

in mind that it is the difference between lung pressure and pleu-

ral pressure that leads to barotrauma, not the absolute level of

PEEP.4,8

Pressure is also transmitted to the pericardium; patients

without severe lung disease will have about 70% of PEEP trans-

mitted to the heart.9 Greater pressure will reduce venous return

(preload) and can reduce ventricular filling and cardiac out-

put.9,10 Central venous pressure will rise as a result. Cardiac

output is preserved when the lungs are stiff and pressure is not

transmitted effectively.4

Pneumothorax, Air Flow & Chest Drainage 

Since air moves along a pressure gradient from higher pres-

sure to lower pressure, air will flow out of an opening in the lung

until pressure equalizes between the lung and the pleural

space.6,11,12 With positive pressure ventilation, the intrapul-

monary pressure will be significantly higher than the pleural

pressure, particularly if the lungs are stiff and compliance is low. 

Resistance in a 2 mm distal airway is higher than in a 5.3 mm

(ID) chest tube. Air will take the path of least resistance and go

out the chest tube rather than into the tiny distal airways. In addi-

tion, “exhaled” gas may preferentially flow out of the chest tube.

Research shows that air leaving the chest through a chest tube

has participated in gas exchange.12

Combine the decreased resistance of the chest tube and the

driving pressure created by PEEP and CPAP, and you can see

how these can amplify and prolong air leaks, seen as continu-

ous bubbling in the water seal chamber of the chest drain. PEEP

and CPAP effects on pleural pressure, the heart, and great ves-

sels depend on both the level of pressure, and lung and chest

wall compliance. As with most therapeutic strategies, benefits of

improved oxygenation from reduced shunting need balance with

potential challenges of enlarging and prolonging pulmonary air

leak and effects on the cardiovascular system. The balance will

be different from patient to patient and with some critically ill

patients, may be different from hour to hour or day to day.

Sources on page 2.
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In The Literature

Evidence-Based Family Presence Policy

The current issue of the Journal of Emergency Nursing provides

a detailed description of an evidence-based practice project examin-

ing family presence. The authors describe their review of the litera-

ture and practice guidelines, developing a policy, educating staff,

conducting a pilot study and evaluating the policy and pilot imple-

mentation The researchers discovered more questions during this

process and describe their next steps. This article is a terrific exam-

ple of the importance of a pilot and evaluation, not just as a rubber

stamp, but to learn from the people affected by any new policy.

Source: Dougal RL, Anderson JH, Reavy K, Shirazi CC: Family presence during

resuscitation and/or invasive procedures in the emergency department: one size

does not fit all. Journal of Emergency Nursing 2011;37(2):152-157. PubMed

Citation

Patients Decide When to Make Changes

A fascinating article in the current issue of American Nurse Today

describes a new approach to nursing care: motivational interviewing.

Rather than telling patients they need to quit drinking or smoking,

this approach helps patients understand the effect their behavior has

on their condition(s) and helps them determine the changes they

need to make and are willing to make. It treats the patients as

experts on themselves, a truly patient-centered approach.

Source: Morrison S: Motivational interviewing: a collaborative path to change.

American Nurse Today 2011;6(3):16,18.

Is Adequate Staffing Enough? 
In a previous study, the authors validated a Nursing Teamwork

Survey used in this study to evaluate the relationship between

staffing levels and nursing teamwork. Researchers found that

units with greater numbers of nursing hours per patient day had

higher levels of teamwork. The greater percentage of RNs in the

unit skill mix also contributed to higher teamwork scores. When

nursing staff is stressed by understaffing, they seem to develop

tunnel vision in which they only see their patients’ needs and

teamwork suffers.

Source: Kalisch BJ, Lee KH: Nurse staffing levels and teamwork: a cross-section-

al study of patient care units in acute care hospitals. Journal of Nursing

Scholarship 2011;43(1):82-88. PubMed Citation
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Center for Innovation

The Centers for Medicare and Medicaid Services (CMS)
has opened the Center for Innovation. Their mission is to
test, evaluate and spread the best solutions from innovators
across the country. Their goals are to achieve better health
through improved, cost-effective health care practices that
deliver the right care at the right time in the right setting –
every time. You can also sign up for e-mail updates on the
center’s activities.
http://innovations.cms.gov/

Innovation Exchange

The Agency for Healthcare Research and Quality identified
a need for healthcare professionals to share innovations
and ideas before they went through the lengthy process of
peer-review in professional journals. The Innovation
Exchange was established, and to date, nurses comprise the
largest group of users, at 33%. The exchange offers free
Webinars, e-mail updates and a searchable database of
innovations with details on how they can be implemented
in another setting.
http://www.innovations.ahrq.gov

Implementation Science

This is an international online, open source, peer-reviewed
journal that publishes research about the scientific study of
applying research to practice in health care. There are a
variety of resources here about the science behind creating
effective change in health care delivery. 
http://www.implementationscience.com/
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In November 2010, infection prevention experts from a num-

ber of organizations (see On the Web) published a white paper

call to action to eliminate healthcare-associated infections

(HAI).1 These experts believe that concepts and plans used to

eliminate polio, tuberculosis and syphilis can be adapted to

HAIs.  

Key Elements to Reduce HAI 

The call to action identifies the need for constant action and

vigilance in 4 key areas.1

• Adhere to evidence-based practices to reduce infection

• Align financial incentives so that they support these

practices and invest in success

• Conduct basic, translational, and epidemiological

research to fill knowledge gaps and respond to new

threats

• Collect, analyze, and share data to identify focus areas

and measure progress

HAIs are one of the leading causes of death in the US; yet,

research and implementation funding has not been prioritized to

address this growing problem.1

Many Challenges 

There are many challenges to reducing HAI. Despite an

abundance of evidence and evidence-based guidelines, those

practices are not being implemented at the bedside. While there

are many reports of success in more controlled environments

such as self-contained ICUs, it is much more complicated to

implement bundles throughout an organization. A Saudi Arabia

study found good compliance with antibiotic choice and timing

(at anesthesia induction), removing hair with clippers, and preop

glucose management. Clinicians fell short in stopping antibiotics

within 24 hours of surgery and maintaining tight glucose control

postoperatively.2

HAI in Cardiac Surgery 

Superficial, deep tissue, and organ space infections compli-

cate cardiac surgery regardless of age. In a pediatric study,

6.3% of patients had postoperative wound infections.3 Of these,

48% were superficial, 37% were in the organ space and 15%

were deep tissue infections. S. aureus was the most common

pathogen, in 23% of patients. Independent risk factors for infec-

tion included: age younger than 30 days, hypoplastic left heart,

preoperative gastrostomy tube, intraoperative femoral catheter

or epicardial wire and postoperative total parenteral nutrition. Of

note, 37% of infections were detected after hospital discharge in

this study and in another study of adults.4

In adults, rates for major infection after cardiac surgery

decreased from 5.4% in 2000 to 2.6% by the end of 2004.4

Superficial infections occurred in 47% of patients, and complex

infections in 54%. Risk factors for infection include: BMI>40,

emergent surgery, immunosuppression, and comorbidities of

diabetes, renal impairment and peripheral or cerebrovascular

disease. Patients who developed major infection stayed in the

hospital more than twice as long and 30-day mortality was sig-

nificantly increased. As with the children, S. aureus was the

most common pathogen. These researchers noted the absence

of standard methods for post-discharge surveillance, making

outpatient infection rate variable and hard to track.4,5

An initiative that reduced cardiac surgical site infections in

adults from 2.3% to 0.4% and saved more than $400,000 includ-

ed a comprehensive MRSA program in which every patient

received nasal mupirocin to reduce colonization.6 The hospital

has a weekly multidisciplinary team meeting with members from

nursing, pharmacy, laboratory, respiratory care, anesthesia,

infection prevention, surgery, and care management led by the

chief of cardiothoracic surgery. This way, information is easily

and quickly disseminated to all team members for consistency.

Turning data into real-time, immediate feedback also increases

the opportunities to identify problems and solutions quickly. 

Researchers also found that being able to identify cost sav-

ings when infection rates decrease was essential for administra-

tive buy-in to support preventive measures.6 Starting with the

cardiothoracic team was particularly helpful to the organization

because there were fewer surgeons and units involved in the

patients’ care. The successes in this population could then be

transferred to other services.6

Surgical Site Infections 

A multicenter randomized study of surgical skin prep found a

significant reduction in surgical site infection (SSI) in patients

whose skin was disinfected with chlorhexidine-alcohol com-

pared with aqueous povidone-iodine.7 Infection risk was

reduced by 41%. Authors believe this effect can be attributed to

the more rapid action, residual effect, and continued activity

despite exposure to body fluids with chlorhexidine-alcohol. 

Unfortunately, a November 2010 survey of hospital-based

health care professionals reveals that 33% do not follow evi-

dence-based guidelines for skin prep.8 Practitioners with less

than 20 years in practice ranked skin antisepsis as more impor-

tant to preventing SSI than those with more experience. The

data also noted a marked difference in practice area, with 77%

of infection prevention specialists using chlorhexidine products

versus 53% of other professionals. 

Prevention is Possible 

Cardiac surgical patients’ wound infection rates can be close

to zero. Since they are usually treated by a consistent team in

Continued on page 2.

December 2010

Clinical UpdateClinical Update
Atrium Medical Corporation    5 Wentworth Drive, Hudson, New Hampshire 03051    Phone (603)880-1433   Fax (603)880-6718    www.atriummed.com

Reducing Infection Risk in Chest Surgery

Clinical Update is an educational newsletter provided by Atrium Medical Corporation

and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.

• ATRIUM 



In The Literature

Reevaluating Your Practice

Mary Bylone has written a terrific piece in the current issue of

AACN Advanced Critical Care. She has long been a proponent of

AACN’s Healthy Work Environments initiative, and writes about her

personal experiences facilitating a work group examining their own

work environments. She learned that believing in a management

philosophy isn’t enough if that belief is not reflected in day-to-day pri-

orities.

Source: Bylone M: Authentic leadership: lessons learned undercover. AACN

Advanced Critical Care 2010;21(4):341-344. PubMed Citation

Get the TIGER by the Tail

A recent issue of Nursing Economic$ provides a great summary

of the TIGER initiative. The Technology Informatics Guiding

Education Reform group was formed when nursing informatics lead-

ers attended the first Health Information Technology (HIT) summit in

2004 and discovered that nurses were not mentioned in any of the

presentations about HIT’s future. In 2005, these leaders formed

TIGER to assure that nurses’ voices would be heard as this transfor-

mation in health care delivery occurs. Assuring nurses’ role has

become even more critical with the HITECH Act, a part of the

American Resources and Recovery Act that provides financial incen-

tives for organizations that show “meaningful use” of electronic

health records. This article will get you up to speed and provide

resources you can use.   

Source: Walker PH: The TIGER initiative: a call to accept and pass the baton.

Nursing Economic$ 2010;28(5):352-355.

Patient Cost: More Than Money 
A fascinating study of patient experiences in the current issue

of AJIC found sudden, severe pain at home occurred in 86% of

patients with deep SSI. Patients further reported that they had no

frame of reference for what a healing wound should look like so

they were unable to identify early warning signs. They were fright-

ened by uncertainty as their symptoms were being worked up and

distressed when physicians could not make an immediate diagno-

sis. Patients also felt isolated in many cases and worried that the

infection might not ever clear. This study guides nurses in teach-

ing patients about their condition and explaining diagnostic tests,

setting expectations for when results will be available, and being

advocates helping patients get their questions answered and

ensuring adequate resources for pain management.

Source: Andersson AE et al.: Patients’ experiences of acquiring a deep surgical

site infection: an interview study. American Journal of Infection Control

2010;38:711-717. PubMed Citation

Reducing Infection Risk (cont. from front page)
dedicated units, changes can be implemented and monitored

more easily. Key elements include consistent practice among all

team members, with strict attention to evidence-based bundles of

care. Standardized kits for chest tube insertion that contain

chlorhexidine-alcohol prep applicators and similar surgical prep

standardization make compliance with guidelines a simple part of

routine work flow. As one researcher noted, “It’s not a matter of

choice [or preference]. These are the evidence-based practices we

must follow.” 6

Sources

1. Cardo D et al: Moving toward elimination of healthcare-associated infections: a call

to action. American Journal of Infection Control 2010;38:671-675. PubMed Citation

2. Enani MA: Compliance with surgical site infection prevention bundle, a pilot study in

a Saudi Arabian cardiac centre. Abstract. Fifth Decennial International Conference on

Healthcare-Associated Infections. Atlanta, GA 2010. Available at:

http://shea.confex.com/shea/2010/webprogram/Paper1878.html

3. Sohn AH et al.: Risk factors and risk adjustment for surgical site infections in pedi-

atric cardiothoracic surgery patients. American Journal of Infection Control
2010;38:706-710. PubMed Citation

4. Chen LF et al.: Depth and location of surgical site infections following 7 major proce-

dure categories. Abstract. Fifth Decennial International Conference on Healthcare-
Associated Infections. Atlanta, GA 2010. Available at:

http://shea.confex.com/shea/2010/webprogram/Paper1443.html

5. Chen LF et al.: Impact of major infection due to Staphylococcus aureus following

cardiac surgery. Abstract. Fifth Decennial International Conference on Healthcare-
Associated Infections. Atlanta, GA 2010. Available at:

http://shea.confex.com/shea/2010/webprogram/Paper2052.html

6. Latter C: Cutting infections. Prevention Strategist 2010;3(3):28-31.

7. Darouiche RO et al: Chlorhexidine-alcohol versus povidone-iodine for surgical site

antisepsis. New England Journal of Medicine 2010;362(1):18-26. PubMed Citation

8. Infection Control Today: Survey shows one-third of HCWs don’t follow evidence-

based guidelines for skin asepsis. 2010 (November) Available at: http://www.infection-

controltoday.com/news/2010/11/survey-shows-one-third-of-hcws-dont-follow-evidence-

based-guidelines-for-skin-antisepsis.aspx
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Organizations Involved in the HAI Call to
Action

Association for Professionals in Infection Control (APIC)

Society for Healthcare Epidemiology of America (SHEA) 

Infectious Disease Society of America (IDSA) 

Association of State and Territorial Health Officials
(ASTHO) 

Council of State and Territorial Epidemiologists (CSTE)

Pediatric Infectious Disease Society (PIDS)

Centers for Disease Control and Prevention (CDC)

Fifth Decennial International Conference on Healthcare-
Associated Infections 2010
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Alarms are essential in today’s high-tech environment of

care. The proliferation of alarms raises the question: Is it too

much of a good thing?1 The Joint Commission made improving

alarm effectiveness a national patient safety goal in 2004; it is

now incorporated in accreditation requirements.2

We’ll look at challenges in managing bedside alarms as well

as the potential for alarm systems to alert clinicians to life-threat-

ening conditions such as tension pneumothorax and cardiac

tamponade.  

Beeps, Chimes, Tones and Flashes 

We’ve all had the experience of hearing a warning down the

hall. Depending on the unit, you may be able to differentiate the

IV pump alarm from the pulse oximetry alarm by the tone or

pitch of the sound, but it can be a challenge to differentiate

alarms by sound alone. Visual alerts in critical care areas can

help identify key alerts at a glance.

Too Sensitive — Not Specific? 

When talking about alarms, sensitivity refers to how much of

a problem it takes to sound an alarm. Specificity refers to

whether an alarm is clinically valid — that is, does it sound for a

true deviation that requires action at the bedside? A recently

published study found that alarms sound, on average, every 10

minutes in intensive care3.  Are the alarms accurate in detecting

some sort of problem? Yes, 94% to 97% of the time.2,3,4 They

sound when a sensor falls off, or a patient coughs or when mon-

itored parameters fall outside the limits of the alarm. While tech-

nically these soundings are accurate, they commonly refer to an

issue with the equipment, not with the patient. 

Two studies found clinically relevant alarms that resulted in

an appropriate adjustment by the caregiver occurred between

15% to 25% of the time.3,4 Alarms for systolic and mean arterial

pressure were most often clinically valid while those for oxygen

saturation and respiratory rate were most commonly “false”. In

addition, only 4% of heart rate threshold alarms were clinically

significant.3 These indicators, designed to enhance patient safe-

ty, can actually endanger it when clinicians don’t believe or trust

alarms to give them valuable warnings about the patients they

care for.

Nurses’ Concerns 

Research has examined concerns of nurses and other bed-

side caregivers. Key themes recur:2,4,5

• Nurses are frustrated by false alarms.

• False alarms are a nuisance and disrupt patient care.

• Caregivers ignore frequent alarms, react more slowly,

and/or turn sound down.

• Chronic inadequate staffing limits ability to respond to alarms.

• Alarms are seen as another “to do” task instead of a

helpful patient management tool.

In recent years, with the increasing focus on safety, more organ-

izations are developing policies and procedures about alarms in

general. At the most basic, they can specify who should respond

to an alarm by defining what constitutes an appropriate

response. If an “acceptable” response is making the noise go

away, anyone can figure that out, and family members often do.

It’s the age-old nursing challenge: convincing others that the

psychomotor tasks we perform are actually carefully integrated

with high-level cognitive  knowledge, assessment and analysis

that can’t be seen or easily replaced by non-licensed assistants.

Causes of Alarm Adverse Events 

A number of studies have looked for common threads in

adverse events related to alarms in which patients were harmed

or there was a near miss.2,3,4,5

• Improper configuration in which limits are not cust-

omized to the patient

• Defeated alarms; situations where alarms were turned

off rather than being placed on delay or the device was

not set up according to manufacturer’s instructions in

order to stop alarms from sounding

• Inconsistency between devices: one action may delay

on one device, turn off on another

• Alarms may not be heard when doors are closed

Addressing Alarm Issues 

There are two broad categories of fixes for alarm problems:

(1) the technology itself and (2) how we use it.2,6 (See On the

Web for links.) Immediate actions include verifying and docu-

menting alarms as part of shift change reports and setting

alarms at the “action required” point to reduce risk for false

alarms. Research shows that education on “buttonology” is not

an issue, but review of pathophysiology is critical, particularly in

simulation labs so clinicians can recognize key patterns of

changes in monitored parameters that provide early signs of

deterioration.

And it is essential that clinicians are involved in product eval-

uation and choice of monitoring systems. They should have the

opportunity to try out monitors in the clinical setting to test man-

ufacturer claims and evaluate the monitors’ effectiveness in their

particular unit.

Looking to the Future 

There is no shortage of recommendations for improving

alarm use but the challenge is the implementation.1,2,5

Improvement requires commitment from many stakeholders to

enhance ease-of-use, devote more resources to alarm manage-

ment and develop smart alarms.

Continued on page 2.
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In The Literature

What is an Emergency?

The current issue of MedSurg Nursing contains an article with a

terrific review of one hospital’s experience with implementing a rapid

response system that responded to family activation. The authors

provide a literature review and multiple algorithms that allow readers

to replicate their system. Case studies and examples of follow up

help others learn from their valuable experience.

Source: Bogert S, Ferrell C, Rutledge DN: Experience with family activation of

rapid response teams. MEDSURG Nursing 2010;19(4):215-222.

Evidence-Based Unit Design

A terrific brief on use of evidence-based design is in the current

issue of Nursing Economic$. The author describes the three phases

of their construction plan to increase the number of ICU beds from 4

to 10. Her team reviewed the literature on design features such as

private rooms and sink locations, asked staff for wants and needs,

and analyzed cost and quality benefits. If a remodel or new construc-

tion is in your future, be sure to check this out.  

Source: Spikes T, Aduddell K: Utilizing evidence-based design in a community

hospital ICU. Nursing Economic$ 2010;28(4):279-283.

Alarm Fatigue: Impact on Nursing Care continued
Key to identifying conditions such as tension pneumothorax and

cardiac tamponade is the monitor’s ability to use artificial intelli-

gence to synthesize data. This multi-parameter approach can also

reduce false alarms. When skilled clinicians respond to an alarm,

they do not look at one parameter in isolation. They instinctively

check other parameters to confirm the patient’s condition and

eliminate artifact as an alarm trigger. Computers can do this; key

is for clinicians to demand integrated monitoring with more sophis-

ticated algorithms to overcome the very real safety issues and

often, uselessness, of single-parameter alarms.1,3 A tension

pneumothorax warning would combine falling SpO2, increasing

heart rate and high pressure on the ventilator. A cardiac tampon-

ade alarm would sound when cardiac output and blood pressure

drops and right heart pressure increases rapidly. Multiple chang-

ing parameters are more likely to confirm a clinically relevant,

potentially critical event that would require immediate attention1. 

As is so often the case, nurses are their own best advocates.

We need to educate administrators and purchasers about the

complex interaction between expert clinicians and technology at

the bedside and demand technology that supports professional

nursing practice for optimal patient outcomes.
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Standards for ECG Monitoring

The American Heart Association has established evidence-
based standards for electrocardiographic monitoring that
were published in the journal Circulation. Of special note
are the recommendations on which patients should be mon-
itored. They are available online for free at: 
http://circ.ahajournals.org/cgi/content/full/110/17/2721

Learning Why Alarms Fail

The Pennsylvania Patient Safety Authority has published a
white paper Alarm Interventions During Medical Telemetry
Monitoring. The group performed a failure mode and
effects analysis on reported events or near misses and
developed a comprehensive set of recommendations for
risk reduction that can be implemented in any care setting. 

http://tinyurl.com/3a7wsge

More Ways to Improve Clinical Alarms

The American College of Clinical Engineering Healthcare
Technology Foundation assembled a task force in response
to the Joint Commission’s patient safety goal regarding
clinical alarms. Their report, Impact of Clinical Alarms on
Patient Safety, analyzes the FDA device database and
ECRI’s Problem Report System, determines causes of
adverse events and makes recommendations for improve-
ments in both clinical practice and device design.  

http://www.thehtf.org/White%20Paper.pdf

Monitors in Perfect Harmony

Boston researchers are examining whether music can trans-
late changes in patient parameters more effectively than
monitor beeps. A harsh-sounding note would signal a prob-
lem. Listen to the report (including the sound of a healthy
cell) and read the transcript here:
http://www.wbur.org/2010/03/04/surgical-symphony
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Nursing and medical practice both have a long legacy of

traditions that are handed down from generation to genera-

tion, from mentor to student. The past decade has seen even

more emphasis on practice based on research rather than

practices based on “the way we have always done it.”

However, when it comes to managing patients on chest

drainage, bedside practice does not necessarily reflect

research findings, particularly regarding use of suction or

gravity drainage. 

Clinical Update last reviewed the literature on suction or

gravity drainage in the September 2002 issue. At that time,

three studies showed that air leaks resolved more quickly

and chest tubes were removed sooner postoperatively when

the drain was left to gravity drainage rather than connected

to suction. Researchers noted that suction increases the flow

rate of air coming out of the chest which was associated with

delayed healing. As long as air is being pulled through an

opening in the lung parenchyma, the thinking goes, the

edges cannot approximate and healing will not occur. In

these studies, the benefits of reducing airflow outweighed

any advantage provided by suction in pulling the visceral

pleura up against the parietal pleura. 

Identifying the Outcome 

A new meta-analysis of randomized, controlled trials com-

paring suction with gravity drainage is currently in press and

available online (Epub ahead of print).1 A challenge in eval-

uating the literature in this area is determining the outcome

desired: presence of a postoperative pneumothorax, duration

of a prolonged air leak, length of time with chest tube, length

of stay, or something altogether different? Methods also vary.

In some studies, gravity drainage was implemented after ini-

tial suction in the OR or PACU. Those are difficult to compare

with studies in which patients’ tubes were never connected to

a vacuum source. 

A “best evidence topic” asked a very specific question: In

patients undergoing pulmonary procedures, is the use of suc-

tion of benefit in reducing the incidence of prolonged air

leak?2 Length of stay or presence of pneumothorax were not

considered. The review concludes that of the six studies pre-

sented, no studies favored suction to reduce air leak, two

found no difference between suction and gravity drainage,

and four found gravity drainage more likely to reduce pro-

longed air leak.

Another study compared suction and gravity by present-

ing the hypothesis that suction applied to the pleural space

could decrease work of breathing after lung resection by

altering pleural pressures.3 Of note, patients with a postoper-

ative air leak or COPD were excluded from the study group.

Pleural pressure differentials were compared between

patients with suction and those with gravity drainage. Even

though the study question included work of breathing, the

only study result was a reported decrease in differential pres-

sures in patients after upper lobectomy when pleural suction

was applied. The authors acknowledged that the study can-

not speak to the work of breathing issue because of the mul-

tiple parameters involved. 

Neither of these studies examined patient symptoms,

duration of drainage or length of stay – factors commonly

associated with “successful” surgery. 

A third study compared 91 lobectomy patients4. Those in

the gravity group were never connected to suction.

Researchers determined that routine suction is not needed

postoperatively and that it should only be applied for patients

with residual pneumothorax and patent airways. They

believe suction is “probably contraindicated” in postthoraco-

tomy patients with air leaks if the lung is expanded because

the suction will prolong the leak. 

Application to Practice 

The new meta-analysis1 shows that if the goal is to avoid

postoperative pneumothorax, suction should be applied. It is

less clear when it comes to determining the effect of suction

or gravity on prolonged air leaks with a slight tilt in favor of

gravity reducing prolonged air leaks. Statistical analysis also

leaned in favor of gravity drainage over suction to reduce

duration of air leak, decrease time to removal of chest tubes

and shorten hospital stay.1 The analysis was further chal-

lenged by the wide variety of patients within the trials: some

had complex lung cancer with pulmonary comorbidities such

as COPD, while others had relatively simple recurrent pneu-

mothorax. Some had extensive surgery via thoracotomy

while others had a minimally invasive approach to wedge

resection via video-assisted thoracoscopic surgery (VATS). 

The researchers conclude “there is no necessity to use

suction in most cases…however, meta-analysis indicated

that suction can reduce the occurrence of postoperative

pneumothorax resulting from early air leak.1 p5-6.”

Challenges for Clinicians

Researchers agree that suction is not required routinely for

patients undergoing pulmonary resection.1-4 Of course, there

will be individual cases in which it can be beneficial, such as in

patients with a large air leak or a large pneumothorax on a

chest radiograph3,4 – identifying these patients is art of medical

and nursing practice. These findings are important because

eliminating suction enhances patient mobility by removing the

tether to wall vacuum, and we are well aware of the benefits of

getting patients off bedrest and walking as soon as possible.

Sources on page 2.
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In The Literature

A Curtain of Protection: Dealing with Death

The current issue of the Journal of Nursing Scholarship

features an article about how nurses cope with patient deaths.

A key aspect of nurses’ ability to manage grief is their initial

experience with a patient death. If the nurse was isolated, felt

helpless and unsupported, he or she could have more trouble

dealing with their grief at a later time, being more susceptible

to self-blame and emotional upset. On the other hand, a sup-

portive environment allows nurses to process the event of a

patient death and cope effectively for the rest of their careers.

Role modeling by mentors is important to develop nurses’

emotional skills as well as traditional technical or psychomo-

tor skills. 

Source: Gerow L et al: Creating a curtain of protection: Nurses’ experiences of

grief following patient death. Journal of Nursing Scholarship 2010;42(2):122-

129.

Airway Suction Clinical Practice Guidelines

The American Association for Respiratory Care has pub-

lished updated clinical practice guidelines for suctioning

endotracheal tubes in mechanically ventilated patients in this

month’s Respiratory Care. Key recommendations include:

suction only when secretions are present, not routinely; do not

disconnect the ventilator if possible; use shallow suction

instead of deep suction, particularly in infants and children; do

not routinely instill normal saline prior to suctioning; use a

suction catheter that occludes less than 50% of the artificial

airway lumen; and limit suctioning to 15 seconds.

Source: AARC: Endotracheal suctioning of mechanically ventilated patients with

artificial airways 2010. Respiratory Care 2010;55(6):758-764. PubMed Citation

Note: All AARC clinical practice guidelines are available at:

http://www.rcjournal.com/cpgs

Lights at Night

If you have ever had trouble sleeping during the day after

working nights – because of light in your bedroom – you will

understand the important contribution of a descriptive study in

the current issue of Critical Care Nurse about nighttime light-

ing in ICUs. This observational study could be quite easily

replicated; the researchers suggest looking at whether differ-

ent nurses have different patterns of lighting use to reveal

opportunities for education. Sadly, much of the potentially dis-

ruptive lighting use occurred for activities that were scheduled

overnight for convenience of others, not the patients, such as

the greatest number of x-rays being performed between 4am

and 5am.

Source: Dunn H, et al.: Nighttime lighting in intensive care units. Critical Care

Nurse 2010;30(3):31-37.  PubMed Citation
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PubMed Citation
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after lobectomy: a prospective randomized trial. World Journal of Surgery

2008;32:2336-2342. PubMed Citation
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Best Evidence Glossary

The Clinical Evidence site, from the British Medical
Journal, offers a handy glossary of research and statistical
terms that are common in the literature. If it’s been a while
since you have reviewed odds ratios or relative risk ratios,
or if you teach others, bookmark this site for ready refer-
ence.

http://clinicalevidence.bmj.com/ceweb/resources/glossary.jsp

How Cochrane Does It

You’re probably familiar with the Cochrane reviews of the
literature on a wide variety of subjects. The handbook
describing how those reviews are compiled is available
online. This comprehensive resource can be your guide to
developing your own evidence-based reviews.

http://www.cochrane-handbook.org/

Your Stat Questions Answered

A retired professor of biostatistics at Georgetown put togeth-
er this site, which provides an amazing array of everything
you might possibly need to know about statistics, including
online calculators, free statistical programs, and tips on
choosing the most appropriate statistical analysis here:
http://statpages.org/

And if that’s not quite enough, check here: 
http://www.martindalecenter.com/Calculators2A_1_Cou.html
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Polyvinyl chloride (PVC) is a common plastic used in

healthcare. In the sixties, it revolutionized healthcare by

replacing glass and rubber that had to be sterilized with sin-

gle-use, disposable products. Some manufacturers add

phthalates, which makes the PVC more soft and flexible. In

recent years, concerns have been raised about the safety of

long-term repeated exposure to these substances. 

About DEHP 

Di-(2-ethylhexyl) phthalate (DEHP) is the plasticizer most

commonly used in medical-grade PVC. It may be found in IV

bags and tubing, intravascular catheters, blood bags, naso-

gastric tubes, tracheotomy tubes, ECMO tubing, and tubing

used for hemo- and peritoneal dialysis.1, 2 We are exposed

to DEHP in everyday life through consumer products includ-

ing food and food packaging, toys, floor tiles and furniture

upholstery.3 Phthalates are common components of house-

hold dust.3 In fact, it is so common that most children’s urine

samples and human breast milk contain measurable

amounts of phthalate metabolites.3 In healthcare, DEHP

leaches from plastic bags and tubing into fluid being admin-

istered, whether intravascular or enteral through tube feed-

ings.4 Most people have no adverse effects. However, stud-

ies in laboratory animals have raised questions about possi-

ble effects of DEHP on development of the male reproductive

system and on sperm production.1 There are no confirming

studies on humans, but high-risk exposures have been iden-

tified.1, 5

DEHP Risk Factors  

Two key aspects of risk determination are (1) a patient’s

sensitivity to DEHP, and (2) the amount of DEHP the patient

receives. Based on animal studies, the highest sensitivity

appears to be in the male fetus, the male neonate (particu-

larly if premature), and males around the time of puberty.1

Critically ill, premature male infants are at the highest risk

from exposure.4 Procedures posing the highest risk for

DEHP exposure include: ECMO, parenteral nutrition,

exchange transfusion, and multiple procedures in neonates;

hemodialysis in adolescent males, pregnant or lactating

women; enteral nutrition in neonates and adults; and heart

transplant, CABG, massive transfusions in trauma, and trans-

fusions during ECMO in adults.1, 4, 5 Ironically, there may be

increased exposure in hospital food resulting from food serv-

ice workers wearing vinyl (PVC) gloves to replace latex.3 It

appears that DEHP is most likely to leach out of tubing when

it is heated, such as indwelling catheters that warm to body

temperature.3

Little or no risk occurs during routine crystalloid infusion

from PVC IV bags.3

Risk can be reduced by using substitute materials for

high-risk procedures, such as PVC without DEHP, silicone,

polyethylene, or polyurethane.2 Heparin-coated ECMO cir-

cuits will reduce exposure as well.1 However, since risk in

humans is not proven, it is important to assess risk on a

case-by-case basis and not endanger immediate patient

safety by using an inferior product because of the potential

risk of DEHP exposure.5

Reducing DEHP 

Government safety organizations in the U.S., Canada

and Europe have examined issues relating to DEHP.1,4-6

Overlapping recommendations and regulations apply to lim-

its on DEHP in drinking water, landfills, workplaces and con-

sumer products. While there are no bans for its use in med-

ical devices and products, there has been a strong push to

label products as containing DEHP so organizations can be

knowledgeable consumers. A law requiring labelling goes

into effect in the European Union in 2011.7 Organizations

should develop plans to limit exposure, particularly in high-

risk populations, much as has been done with latex exposure

in the past 15 years (Clinical Update, March 1998). Give pri-

ority to products used in care of neonates, infants younger

than one year, and pregnant women.6

One-third of disposable medical products are made from

PVC.7 The first step is to ask vendors about their labeling

and availability of DEHP-free products. Next, conduct an

audit to learn about the products containing DEHP in your

hospital. Not all products are labeled as such, but if a prod-

uct does not contain PVC, it will not contain DEHP. Labels on

PVC-free products may read EVA, polyurethane, silicone,

polypropylene, or TOTM. Latex-free products are often made

of PVC, so check for additional labeling of “DEHP-free” or

“PVC-free.” Reducing the number of PVC products contain-

ing DEHP is similar to the process most of us went through

to identify latex-containing products in our goal to become

“latex-free.”

Just as nurses have made their voices heard to reduce

latex and mercury in their care environments, nurses can

lead the way to improve awareness of issues related to

DEHP and to change purchasing practices to seek DEHP-

free products.

Sources on page 2.
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In The Literature

Assess Stroke With These Tools
The January issue of the Journal of Emergency Nursing pro-

vides a handy collection of stroke scales all in one place for quick

reference. It’s easy to compare these validated tools and deter-

mine which would be best for your practice setting. Included are:

Cincinnati Stroke Scale (prehospital), Hunt & Hess Scale (non-

traumatic subarachnoid hemorrhage), National Institutes of

Health Stroke Scale (the “gold standard” but long, at 15 complex

assessments; for more see http://nihstrokescale.org), and

ABCD2 (risk of stroke after TIA).

Source: Harding A: Stroke scales you can use. Journal of Emergency Nursing
2010;36(1):40-52. PubMed Citation

Sepsis Warning Outside ICU
Sepsis is a particular challenge for critical care nurses

because most patients have multiple organ failure before sepsis

is recognized and patients are transferred. A terrific article in the

current issue of MEDSURG Nursing describes risk factors, signs

and symptoms for SIRS preceding sepsis, and a surveillance tool

for the general medical-surgical unit. A primary element in reduc-

ing mortality and morbidity is early recognition and treatment with

antibiotics and fluids outside the ICU.

Source: Dodge MR: SIRS: A systematic approach for medical-surgical nurses to

stop the progression to sepsis. MEDSURG Nursing 2010;19(1):11-15. [not yet

indexed in PubMed]

Don’t Lose Nursing’s Essence
With the growth of evidence-based practice, we are more

comfortable with protocols, algorithms, decision trees and the

medical model of care. But we need to remember to keep the

essence of nursing – the language of nurses – in our plans.

These authors describe the use of nursing interventions classifi-

cations (NIC), nursing outcomes classifications (NOC) and nurs-

ing diagnosis in acute cardiac care to ensure that evidence-

based nursing practice is documented, supported and targeted

for patient-focused outcomes.

Source: Case R, Haynes D, Holaday B, Parker VG: Evidence-based nursing: the

role of the advanced practice registered nurse in the management of heart failure

patients in the outpatient setting. Dimensions of Critical Care Nursing
2010;29(2):57-62. PubMed Citation
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No Harm

Healthcare Without Harm is an international coalition of
health care organizations, medical professionals, communi-
ty groups and others that work to promote health – for peo-
ple and for the environment. Members work to develop
products and practices that do not compromise patient care
or safety while also being sustainable and not harmful to
public health or the environment. This Web site provides a
wealth of free resources on a variety of environmental con-
cerns; be sure to check out the Guidelines for an Audit for
ways to determine if you are using PVC products contain-
ing DEHP.

http://www.noharm.org/

Choose Words Carefully

When a Superficial Report Leads to a Deep Problem is a
case report from AHRQ Web M&M that should be manda-
tory reading for all health professionals. It describes a case
in which a report of thrombosis in the superficial femoral
vein was misinterpreted as meaning no DVT. In the case
discussion, the author provides a table of terms that can
easily be misunderstood because common medical words
used in combination can have different meanings. Making
colleagues aware of these terms can help prevent serious
errors in care.

http://webmm.ahrq.gov/case.aspx?caseID=210

Check This Out

Project Check is a new site from Dr. Atul Gawande to
share checklists for safe patient care. Three surgical check-
lists from the Society of Thoracic Surgeons are included,
as well as those on H1N1, daily ICU care, central line
placement and others.

http://www.projectcheck.org

On the 
World Wide

Web

Be sure to visit Atrium University, a

free, online resource filled with

educational materials about chest

drainage. From basic to advanced,

the University provides learning

opportunities in written, Web-

based training and video formats. 
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When a novel influenza strain appeared in the U.S. in

the spring of 2009, healthcare professionals worried that

hospital and critical care units would be overwhelmed

with patients. In the months since, a picture of this new

strain, H1N1, has developed. 

Two characteristics of a virus are monitored by epi-

demiologists: how easily the virus spreads and the

severity of the illness that results from infection. H1N1

looks like an easily spread virus, but it does not appear

to be more serious than seasonal flu. The greatest dif-

ference is that H1N1 hits younger people than does sea-

sonal influenza. Persons over age 65, who account for

90% of seasonal influenza deaths, have experienced

only 11% of H1N1 deaths1. 

The Centers for Disease Control and Prevention

(CDC) provides weekly updates of influenza activity at

http://www.cdc.gov/h1n1flu/update.htm. As of October

17, 2009, CDC estimates approximately 22 million

Americans have had H1N1 influenza since April, about

98,000 were hospitalized and about 3,900 people died

from influenza-related complications (compared with an

estimated 36,000 annual deaths from seasonal influen-

za)1. Early on, public health officials encouraged viral

testing of suspected cases, but once the disease

became so widespread, diagnosis has been made by

symptoms alone. Millions of people have been ill but

didn’t seek care, so CDC considers these estimates

low1.

Critical Illness 

This fall, a number of reports were published describ-

ing the clinical course of people who became critically ill

with H1N1 infection. That alone is remarkable — that

researchers began robust data collection from the

beginning of the pandemic and journals sped up the

review process to disseminate information as soon as

possible. It seems as if there is little moderate illness —

people are either able to stay home and recover, or they

are critically ill. 

Critically ill patients with H1N1 have had rapidly pro-

gressive lower respiratory infection resulting in respira-

tory failure, acute lung injury (ALI) and fulminant ARDS.

The most severely ill patients had BMI>30 and severe

obesity with BMI>402; in fact, obesity was the most com-

mon comorbid condition and often the only comorbidity

(see Table 1). Mean or median age ranged from 32-46

years2,3,4,6; and patients experienced shock and multior-

gan dysfunction syndrome (MODS)3,4,5.  Patients in the

cohort from Australia and New Zealand who required

ECMO were young adults, pregnant or postpartum, and

obese6. 

Patients with H1N1 ARDS required advanced

mechanical ventilation with high mean airway pres-

sures; despite high levels of PEEP (>10cmH2O)4 and

high FIO2 many had refractory hypoxemia2,3.  Rescue

therapies including prone positioning, high-frequency

ventilation and extracorporeal membrane oxygenation

were also used in this young, otherwise healthy popula-

tion2,4,6. Sixty-eight Southern hemisphere patients were

treated with ECMO in 2009 compared with four in 20086.

Autopsy on patients who died showed bilateral severe

hemorrhagic viral pneumonitis with interstitial inflamma-

tion and diffuse alveolar damage2,5.

Barotrauma Significant Problem 

The multicenter Mexico series reported a 10% inci-

dence of barotrauma3; it was 8.3% in Canada4 com-

pared with an overall 6% in all patients with ARDS7.

Given that ARDS from H1N1 strikes younger people,

and ALI and ARDS are more common in older people,

consider barotrauma a significant comorbidity in H1N1

patients.

Air Leaks are Dangerous 

Barotrauma is the clinical term for air outside the

alveoli, including subcutaneous air, pneumopericardium,

pneumomediastinum, pneumoperitoneum, and tension

pneumothorax7,8. Lung disease in ARDS, particularly

when associated with a viral pneumonia, is patchy; it is

not evenly disseminated throughout both lungs. Thus,

Continued on back
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Continued from page 1:

mechanical ventilator pressure and volume are not uni-

formly distributed and patients will have regional differ-

ences in pulmonary compliance throughout the lung7.

The overdistention of only some alveoli can create a pres-

sure gradient that allows air to leak out of the air sacs and

to dissect along the vascular system and into the medi-

astinum7. If there is resistance to air flow along this path-

way, air can extend into subcutaneous tissues, causing

subcutaneous emphysema. The worst case scenario is a

leak of air into the pleural space. Patients on maximal

ventilatory support can progress to tension pneumotho-

rax and cardiovascular collapse very quickly7. 

Nursing Assessment is Key 

Nurses play a key role in identifying extrapulmonary

air early, which can be life-saving. Most of these patients

will be sedated while receiving mechanical ventilation,

so they will be less able to communicate symptoms. The

nurse needs to frequently palpate for crepitus indicating

subcutaneous emphysema over the chest wall, the

supraclavicular space, and up into the neck and face.

Note any signs of new respiratory distress, such as

tachycardia, diaphoresis and accessory muscle use.

Auscultation may or may not be helpful. Hamman’s sign,

described as crunchy, bubbling, popping, crackling,

clicking, or popping sound in the chest can be associat-

ed with pneumomediastinum or pneumothorax8. If pres-

ent, it should be investigated but its absence does not

mean the patient is free of barotrauma. Clinicians are

typically taught that breath sounds are absent with

pneumothorax, but sounds are often transmitted from

other areas of the chest. Similarly, the traditional tra-

cheal shift may not be felt when the endotracheal tube

anchors the trachea in the midline. Look at the chest to

see if the affected side is fixed in the inspiratory posi-

tion7,8. Asymmetrical chest movement can signal pneu-

mothorax. In critically ill patients with maximum ventila-

tory support, these signs can be very subtle.

When monitoring the ventilator, a pneumothorax can

cause a sudden decrease in pulmonary compliance7.

Additionally, the pressure manometer may not return to

the PEEP baseline as air accumulates in the pleural

space under pressure. 

An acute, profound drop in blood pressure or cardiac

arrest may be the first sign; pulseless electrical activity

should be attributed to tension pneumothorax in the

H1N1 patient with ARDS until proven otherwise7,8. 

Pressure Relief STAT! 

If a patient has hemodynamic compromise and physi-

cal assessment indicates tension pneumothorax, an

emergency needle thoracostomy can be live saving. An

18 gauge or larger needle is placed in the second inter-

costal space in the midclavicular line to vent the pressure

building up from the pneumothorax and buy time while

equipment is set up for an urgent tube thoracostomy7.

A disposable, latex-free, prepackaged chest tube

insertion kit that contains everything needed for the pro-

cedure except the chest tube will save time when min-

utes count in the most critically ill patients. All the nurse

needs to do is grab the kit, the tube and the drain, open

the kit on a Mayo stand or bedside table, and the clini-

cian can put on sterile gloves and continue from there.

While the clinician is inserting the chest tube, the nurse

can set up the chest drain to which the tube will be

attached. 

As we approach the peak time for seasonal flu in the

Northern hemisphere, public health officials are con-

cerned that seasonal flu combined with H1N1 will signif-

icantly increase the number of critically ill patients

requiring ventilator support this winter. Knowing that

there is a higher incidence of barotrauma being report-

ed in young adults with H1N1 and severe ARDS will

help nurses target assessments to identify the presence

of extrapleural air and to intervene to prevent deaths

from treatable pneumothorax.

Table 1
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One to three percent of all patients exposed to heparin can

develop the severe complication of heparin-induced thrombo-

cytopenia (HIT).1 More concerning, however, is that an inci-

dence analysis at a tertiary care center showed 49% of all

new HIT cases occurred postoperatively in cardiac surgery

patients for an overall incidence of 2.1%2. 

What is HIT? 

Type 1 HIT is a mild, nonimmune reaction that may not be

recognized if platelet counts are not routinely monitored. Type

2, by comparison, can be life-threatening. This immune-medi-

ated reaction typically occurs 4 to 10 days after initial heparin

exposure in 1% to 3% of all patients exposed to unfractionat-

ed heparin (UFH) and up to 0.8% in patients receiving low

molecular weight heparin (LMWH)3,6. The key finding is a

drop of more than 50% of the baseline platelet count1,3,5.

Since platelet counts may drop without HIT in postoperative

patients, some experts recommend using a postoperative,

rather than preoperative platelet count as baseline3. 

HIT related to LMWH appears later than UFH-associated

disease, and HIT can manifest earlier in patients who have

had heparin exposure in the previous 3 months, such as a

PCI prior to CABG3,7. IgG antibodies (HPF4) bind to the

heparin complex in the blood, causing platelet activation and

release of procoagulants3. Thrombosis occurs in both arterial

and venous circulation and in large vessels. Bleeding — typi-

cally a cardinal sign of a low platelet count — is uncommon in

HIT1,3.

Risk Factors 

LMWH therapy for thromboprophylaxis significantly

reduces the risk of HIT compared with UFH in surgical

patients2. The incidence is very low in patients receiving sub-

cutaneous low-dose heparin for fewer than 5 days2. Heparin-

coated intravascular catheters have been implicated, but be

aware that a commonly cited study is from 1989, and

researchers looked at only 12 patients with heparin-coated

pulmonary artery catheters4. 

HIT after cardiac surgery is typically evident postop days 5

to 10. Therefore, it’s important to incorporate signs and symp-

toms of distal extremity pain, coldness, decreased sensation

and movement, and new skin lesions at heparin injection sites

in discharge teaching1,3,5.

Diagnosis and Treatment 

Diagnosis is made by combining clinical signs and symp-

toms with a positive HPF4 antibody blood test. By definition,

all patients with HIT have the antibodies, but not all patients

with antibodies will develop HIT1.  

Begin treatment as soon as HIT is diagnosed. Stop all

forms of heparin and administer a direct thrombin inhibitor

(DTI), such as lepirudin (Refludan) which is cleared by the

kidneys, or argatroban which is cleared by the liver3. DTIs are

also indicated in place of UFH or LMWH in patients with a his-

tory of HIT who require anticoagulation3. Also hold warfarin; if

it has already been started, vitamin K can reduce anticoagu-

lation5. This is important because warfarin can affect aPTT,

which is used to monitor DTI therapy5.

Looking Ahead 

A 2009 study examined 10.5 million U.S. hospital dis-

charges between 1979 and 20056. Secondary thrombocy-

topenia was identified in only 0.15% of patients between 1979

and 1992, but doubled to 0.36% between 1993 and 2005. It

was rare in patients younger than 40 and in postpartum

women6. Interestingly, UFH administered for prophylaxis was

associated with higher risk than treatment dosing (1.6% v.

0.9%). Overall, it is duration of therapy, such as for prophylax-

is, rather than dose that presents risk for HIT. LMWH reduces

risk for long-term therapy6.

Another interesting study tested preoperative cardiac sur-

gery patients for HPF4 antibodies7. Of 1114 patients, 5.4%

tested positive. Postop, they had a significantly longer length

of stay, longer mechanical ventilation, and more acute limb

ischemia, renal failure and gastrointestinal complications

compared with patients testing negative7. In fact, the pres-

ence of HPF4 antibody was a greater risk factor for renal com-

plications than was diabetes. HIT developed in 3% of the total

number of patients or 60% of those who tested positive pre-

operatively. The authors recommend routine HPF4 screening

for all preoperative cardiac surgical patients, particularly

because a large majority of patients undergoing surgery will

have had a prior heparin exposure during cardiac catheteriza-

tion.

Balancing Risk for Chest Drainage 

There are no current data on the incidence of chest tube

occlusion after cardiac surgery. However, a 2009 survey

reports one hundred percent of responding surgeons had

observed chest tube “clogging” and 87% had experienced

adverse patient outcomes as a result8. One option is heparin-

coated chest tubes that use covalently bonded heparin and a

polymer matrix that allows tiny amounts of molecular heparin

to diffuse into the tube’s lumen for 24 to 48 hours downstream

from the mediastinum — not into the bloodstream. Another

option is coated chest tubes that decreases friction, making

the lumen more slippery and less adherent for clots.

As with all care, choosing a heparin-coated chest tube to

reduce thrombus risk within the tube needs to be balanced

with the risk of HIT. As Kress and colleagues suggest, if HPF4

antibodies are identified during preoperative blood work, sur-

geons will know which 3% of patients are at risk for HIT7 and

can then use heparin-coated tubes without worry in the

remaining 97% of patients.
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In The Literature

Bringing Evidence to Practice

The current issue of Nursing Management provides a helpful

overview of setting priorities for evidence-based nursing care

projects, searching the literature, analyzing articles, and translat-

ing research to practice. The author also provides key implemen-

tation plan elements including assembling a productive team,

setting timelines, supportive leadership and presenting findings

to front-line clinicians. If you need a spark to get your evidence-

based practice reinvigorated, this is a good, practical, quick read. 

Source: Russell-Babin K: Seeing through the clouds. Nursing Management

2009;40(11):27-32.

Analyzing Care Decisions

Patient decision aids are designed to help patients and their

families participate with health professionals in care decisions

and incorporate their personal values and goals into their deci-

sion-making. The December 2009 issue of the American Journal

of Nursing has a review of selected tools and how to incorporate

them into practice. While these aids have been slow to catch on,

as more and more people seek information online, these are

ideal tools to help them explore benefits and risks of different

approaches and their feelings about them.

Source: Whitmann-Price RA, Fisher KM: Patient decision aids: tools for patients

and professionals. American Journal of Nursing 2009;109(12):60-63.

Check Those COWs That Moove

When was the last time you analyzed the cleaning and disin-

fection of bedside computers or computers on wheels (COWs) in

your intensive care unit or emergency department? Researchers

in Boston report on a project that evaluated cleaning by placing

an invisible fluorescent marker on the keyboard. Though health-

care associated pathogens can remain viable on environmental

surfaces such as keyboards for days to months, at baseline, the

cleaning rate was 0%. This easily replicated study showed that

after making specific assignments for cleaning responsibilities

and providing education and feedback, a cleaning rate of 100%

was achieved.

Source: Leander J, et al: Dangerous cows: an analysis of disinfection cleaning 

of computer keyboards on wheels. American Journal of Infection Control

2009;37:778-780.

Should Mental Status Direct Surgical Approach?

Research in the current issue of Orthopaedic Nursing exam-

ined outcomes in 180 patients over age 70 with and without

dementia and delirium who had displaced femoral neck fracture.

Traditionally, healthy older people were treated with hip replace-

ment and those with dementia had internal fixation because

patients with altered mental status are less likely to be able to fol-

low the postoperative precautions needed after hip replacement.

This study, however showed no difference in complications or

mortality at 4 and 12 months and concludes that altered mental

status per se should not determine surgical repair.

Source: Olofsson B: Mental status and surgical methods in patients with femoral

neck fracture. Orthopaedic Nursing 2009;28(6):305-313.
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Essential Nursing Resources

The 25th edition of Essential Nursing Resources has been
published by the Interagency Council on Information
Resources in Nursing. This group was organized in 1960 to
establish an effective system of information resources in
nursing to advance the profession through the promotion
and use of its literature. This 10-page compendium pro-
vides hundreds of links to resources all over the world and
citations of key reference material for nurses. Some are
paper-based and some require paid subscriptions, but many
are completely free online. The lists of evidence-based
practice databases, indexes and resources; best practices
and practice guidelines; and health statistics are particular-
ly useful.

http://www.icirn.org/Homepage/Essential-Nursing-
Resources/Essential-Nursing-Resources-PDF.aspx

Patient Decision Aids

The Ottawa Hospital Research Institute hosts the
International Patient Decision Aid Standards Collaboration
and provides a comprehensive site about patient decision
aids. With material for both professionals and patients, it is
a great place to start exploring these tools and how you can
either use them in your practice or in your personal life if
you or a loved one is facing a health challenge that will
require making decisions about which therapy to pursue. 

http://decisionaid.ohri.ca/index.html

On the 
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Your friends at Atrium wish you and yours
a happy and healthy holiday season!
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The number of Medicare patients in our hospitals continues

to rise and will do so as members of the Baby Boom generation

reach the age of eligibility. In 2006, Medicare patients comprised

more than 37% of all hospital discharges, but 47% of all hospi-

tal costs. As the government looks for ways to reign in costs,

Medicare is moving toward the concept of “Value Based

Purchasing,” in which hospitals are rewarded financially for the

quality of care they provide, not just the amount of care1. They

want to pay for quality, not quantity. While this is a slow process,

it is the future direction for reimbursement. 

This summer, the first quality requirement relating to cardiac

surgery went into effect. Hospitals need to report if they partici-

pate in a systematic database for cardiac surgery. While partici-

pation is not required at this point, it will be in the future.

Hospitals that do not submit data will not get the full Medicare

reimbursement2. 

The National Quality Forum (NQF) has published national

voluntary consensus standards for cardiac surgery3. These

standards will be the basis for eventual public reporting of out-

comes, but for now they provide guidance for internal hospital

quality programs. Approximately 65% of hospitals are currently

using standards established by the Society of Thoracic

Surgeons (STS)4, which have formed the basis for NQF’s work.

The NQF establishes consensus standards that relate to the

procedure named; are within the control of the surgical team that

cares for the patient from the decision to perform surgery

through one month of postoperative care; address at least one

of the NQF’s six aims for healthcare; and address structure,

process and outcome standards. The six NQF aims are care

that is: safe, beneficial, patient-centered, timely, efficient, and

equitable3.

STS groups quality measures for patients undergoing CABG

only (no combination with valve surgery) into four groups4: peri-

operative medical care, operative care, risk-adjusted operative

mortality, and postoperative morbidity. 

Perioperative Care 

Perioperative care indicators are scored as “all or none.” This

means that if one of the four is not done, no credit is received.

This approach is used for bundles of indicators of equal impor-

tance, all of which have been shown by research to be important

to optimal care. The indicators are: preoperative beta-blocker,

aspirin at discharge, beta-blocker at discharge, and anti-lipid

therapy at discharge4. Since there will be some patients for

whom these medications are contraindicated, the benchmark

will take that into account; the goal will be less than 100%. STS

did a pilot study and found this approach worked, and it is much

easier to collect data this way than if there were more data

required for those patients with contraindications. NQF expands

this data set slightly by calling for “antiplatelet medication” at dis-

charge3. This is an area in which nurses can have a significant

impact by double-checking to make sure orders are written and

instructions for the medications are included in discharge teach-

ing.

Operative Care 

STS points out that there are many intraoperative variables

and only one is clearly superior: using the internal mammary

artery (IMA) for bypass in patients undergoing their first bypass

operation. NQF concurs. Other variables such as on- or off-

pump, use of treated circuits, cardioplegia composition and tem-

perature are chosen more by surgeon preference than by con-

clusive research data, and thus, are very difficult to benchmark.

Therefore, they are not included in the quality measures, at least

until there is a greater body of research examining these vari-

ables in randomized, controlled studies4.

Risk-Adjusted Operative Mortality 

This is the most widely used quality measurement3,4. STS

uses the NQF definition: all patients undergoing CABG who die,

including deaths occurring during the hospitalization, regardless

of length of stay; and deaths occurring after discharge, but with-

in 30 days of the procedure, regardless of location, unless the

death is clearly unrelated to the procedure, such as a fatal trau-

matic injury. Risk adjustments are statistical tweaks to data that

take patient considerations into account. It allows, for example,

a surgery program that has a much older patient population to

be compared on the same terms with programs that serve

younger patients.

Postoperative Risk-Adjusted Major Morbidity 

These are the complications that we all want to avoid.  The

STS considers these as a group – another “all or none” meas-

urement4. This approach is recommended because a patient

with a common complication can be rescued at one facility and

may die at another, for reasons unrelated to the surgery. These

complications are: stroke, renal insufficiency, deep sternal

wound infection (see Update March 2009), reexploration for any

cause, and prolonged intubation/ventilation. As with mortality

measures, this measure is also risk-adjusted.

Differences With NQF and STS 

The NQF standards include surgical volume as a quality

measure3, which the STS has dropped because the volume-out-

come relationship for CABG is weak. STS points out that this

value has been used as a substitute for more specific outcome

measures, and since there is a wealth of data for CABG

patients, a substitute measure is not needed4.  In addition, the

NQF has measures relating to timing of antibiotic administra-

tion3. The STS did not include these because they are already

being measured in other surgical quality improvement pro-

grams.

Continued on back
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In The Literature

Enhancing Multicultural Cardiac Care

The current issue of the Journal of Nursing

Scholarship includes a valuable study examining factors

that causes Jordanian men and women to delay seeking

health care for symptoms of acute MI. Researchers

found that it was family members who called for ambu-

lances, so it is critical to include family members in dis-

charge teaching. In contrast to Western cultures, elderly

Jordanians had shorter delay than younger people, fol-

lowing the Muslim value placed on caring for the sick and

elderly. This article is a terrific resource for demonstrat-

ing the critical importance of cultural competence in nurs-

ing practice. 
Source: Khraim FM, Scherer YK, Dorn JM, Carey MG: Predictors of decision

delay to seeking health care among Jordanians with acute myocardial infarc-

tion. Journal of Nursing Scholarship 2009;41(3):260-267.  PubMed Citation

Another Look at Drawing Blood Samples

As an ED nurse, I let out a sigh of relief when the para-

medics brought in vials of blood drawn when they start-

ed the IV in the field. But a clinical evidence review pub-

lished in the American Journal of Critical Care should

make us all think twice about that practice. Hemolysis is

the main reason laboratories reject specimens. Best

practice is a hemolysis rate of 2% or less. The studies

cited in this article reported the lowest hemolysis rates

from newly placed IV catheters at 12.8%. The authors

determined class III evidence against collecting blood

from peripheral catheters; that is, “no evidence of any

benefit often some evidence of harm.” If you’re still

obtaining blood samples when starting IVs, this is a must

read.  
Source: Halm MA, Gleaves M: Obtaining blood samples from peripheral intra-

venous catheters: best practice? American Journal of Critical Care

2009;18(5):474-478. PubMed Citation

Does Your Unit Promote Collaboration?

A fascinating article in the current issue of Nursing

Management looks at evidence-based design of the

physical space in which nurses work. The author

describes how design and use of space affects the free

flow of ideas and communication among members of the

care team. He cites research that corridors are a “neu-

tral” zone – not “owned” the way a room or workspace is.

In this neutral zone, physicians were more likely to

express uncertainty; seek out, listen to, and act on nurs-

es’ insights than in other care areas. Instead of focusing

exclusively on tasks, our unit redesigns should also

include this ground-breaking research on the relationship

between the physical plant and communication.
Source: Becker F: At one with your surroundings. Nursing Management 2009;

40(8):24-27.  PubMed Citation

Continued from page 1:

Looking Ahead 

The NQF has identified research priorities; these are areas

deemed important, but there is not enough research to back

them up as consensus standards. These include: measuring

quality-of-life after surgery, measuring efficiency (length of stay is

considered “primitive”), evaluating the appropriateness of surgi-

cal intervention at each step of the decision process, and devel-

oping a global smoking cessation measure for all hospitalized

patients3. Nurses can play a key role by performing research in

all of these areas and contribute to enhancing the quality of care

for patients undergoing CABG surgery for decades to come.

(For additional information on the importance of nursing care in meeting the

Centers for Medicare and Medicaid Services quality indicators, see: Brenner

ZR, Salathiel M: The nurse’s role in CMS quality indicators. MedSurg

Nursing 2009;18(4):242-246.  

Sources

1. CMS Pay-for-Performance Workgroup. U.S. Department of Health and Human

Services Medicare Hospital Value-Based Purchasing Plan Development Issues Paper.

Washington, D.C. 2007.

2. QualityNet: Reporting hospital quality data for annual payment update.

3. National Quality Forum. National Voluntary Consensus Standards for Cardiac

Surgery: A Consensus Report. Washington, D.C.: National Quality Forum; 2004. 

4. Shahian DM, Edwards FH, Ferraris VA, et al. Quality measurement in adult cardiac

surgery: Part 1 - conceptual framework and measure selection. Annals of Thoracic

Surgery. 2007;83:3-12. PubMed Citation
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QuPS.org

This site compiles published quality and safety
standards for easy access. For a crosswalk of sur-
gical quality standards applicable to cardiac sur-
gery, visit http://qups.org/perf_measure.php?c=2

Web M&M

While missing traumatic injuries is rare, the con-
sequences can be fatal. Here’s a great discussion
of missed chest trauma:
http://webmm.ahrq.gov/case.aspx?caseID=202

Just for Fun

Here are three online heart surgery simulations
for you to try: http://tinyurl.com/mus5ke

On the 
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When caring for patients requiring chest drainage, nurses
must not only understand concepts of physiology, but also the
physics of air and fluid flow through the tubes that make up the
chest drainage system.

Fluid Can’t Flow Uphill 

Nurses manage patients with fluid flowing through tubes on
a daily basis. The physics are the same for intravenous (IV) tub-
ing, a Foley catheter drainage tube or a chest drainage system.
A dependent loop of tubing occurs when the tubing forms a U-
shape that requires fluid in the tube to flow against gravity to
reach the distal end of the tube, either at the patient (for intra-
venous tubing) or in a drainage device (for chest and urinary
drainage). 

Infusion pumps use various forms of technology to maintain a
driving pressure in the tubing that can and keep fluid flowing into
the patient at a constant rate even against gravity. With chest
drainage and Foley catheter systems, gravity is an important fac-
tor affecting fluid flow into the drainage reservoir. As the vertical
distance between the patient and the collection device increases,
fluid flow increases as well. Fluid collected in a dependent loop in
the drainage tubing can stop flow completely1, 2. 

Practice Doesn’t Always Match Knowledge 

Eliminating dependent loops in urinary drainage is one ele-
ment in preventing catheter-associated urinary tract infections. A
study from the Bay Area Patient Safety Collaborative earlier this
year analyzed nurses’ knowledge and practice of urinary
catheter care3. Approximately 91% of nurses knew that depend-
ent loops should be avoided, but in practice, less than 30% of
patients’ drainage systems were free from dependent loops
when observed. Six months after an education program, more
than 70% of patients were free from dependent loops. Nine
months later, that number was down to about 45% of patients.
For a variety of reasons, knowing best practice does not always
translate to the bedside.   

While it is almost a reflex for a nurse to lift up urinary
drainage tubing to allow urine to flow into the collection bag and
then coil the tubing on the bed – sometimes without even think-
ing about it – that reflex is not as well honed for nurses caring
for patients with chest tube drainage. But, the ramifications can
be just as important to safe and effective nursing care.

Physics is Phun! 

A classic article in Anaesthesia4 discusses physics and
physiological principles of chest drainage in great detail. Kam
points out that flow is directly related to the difference between
the pleural pressure and the pressure in the collection system
(aided by gravity) and inversely related to resistance in the sys-
tem. Fluid collecting in a dependent loop of tubing will increase
resistance to flow, requiring additional driving pressure to over-

come that resistance and allow air and fluid to flow through the
tubing and completely out of the chest. He states, “Pressure in
excess of the vertical height of the fluid within the dependent
loop is required for the flow of air.4”

Nursing Research Shows Best Practice 

The first study on chest tube drainage tube positioning was
done by Gordon and colleagues and published in 19971. These
researchers set up a laboratory study in which they compared
drainage in three tubing configurations: straight from the patient
level to the drainage device, coiled on the patient level and then
straight to the drainage device, and with a dependent loop
between the patient level and the drainage device. Suction was
applied to each set-up. When a dependent loop was present,
drainage stopped when the weight of the fluid in the loop was
enough to overcome the vacuum pressure applied to the tube.
The volume of fluid that stopped drainage was between 35mL
and 45mL. Under these conditions, fluid continued to collect in
the simulated lung, and a positive pressure of +8cmH2O was not
enough to overcome the resistance of the dependent loop. The
mean flow of fluid was equivalent and linear over the hour of
measurement in both straight and coiled tubing set-ups1.

A second study by Schmelz and colleagues replicated the
first, but looked at additional data.2 In the Gordon study, the
dependent loop was relieved every 15 minutes over an hour of
measurements and drainage; thus, the total volume drained in
one hour was similar for each tubing configuration. The Schmelz
study examined an undisturbed dependent loop as well as a
dependent loop that was relieved every 15 minutes. The total
volume drained did not differ significantly between the initial
three configurations (mean 296mL), confirming Gordon’s find-
ings1. However, the undisturbed dependent loop resulted in only
65mL drainage.  Pressures at the connection of the chest tube
and drainage tube were also measured, and pressures in both
types of dependent loop set-ups were significantly higher than
straight drainage tubing or tubing coiled at the patient level,
reflecting the increased resistance to flow described by Kam2, 4.  

A best-practice review of chest drainage management advis-
es clinicians to avoid “long ascending loops” because a column
of fluid accumulating in the tubing may effectively seal the drain,
prevent air evacuation and result in a tension pneumothorax5.
Even though chest drain devices have positive pressure relief
valves, they vent only when there is positive pressure in the
drain. If the drainage tubing is blocked, positive pressure can
build up in the chest and never reach the protection the drain
provides. 

It is unrealistic for a nurse to lift tubing to allow fluid to drain
into the chest drain every 15 minutes. Thus, research-based
best practice is to eliminate dependent loops in drainage tubing
to optimize fluid flow out of the chest and reduce the risk of any
pressure build-up in the system.
Sources on page 2

June 2009

Clinical UpdateClinical Update
Atrium Medical Corporation 5 Wentworth Drive, Hudson, New Hampshire 03051 Phone (603)880-1433   Fax (603)880-6718 www.atriummed.com

Chest Drainage Tube Positioning: Avoid Dependent Loops

Clinical Update is an educational newsletter provided by Atrium Medical Corporation
and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.

• ATRIUM 



In The Literature

Differences in Nursing and Medical Practice
An interesting article in the current issue of AACN

Advanced Critical Care describes the use of ACNPs in
the hospitalist role in a non-teaching inpatient setting.
Most interesting is the table comparing the hospitalist
curriculum in medical and nursing models. The physician
curriculum lists “patient safety,” while nursing has the
broader “risk reduction.” In ethics, physicians have
“advanced directives” and “informed consent” while nurs-
es have “patient advocacy” and “cultural competence.” If
you ever wanted a snapshot of the differences in the phi-
losophy of medical and nursing practice, it’s here. 
Source: Rosenthal LD, Guerrasio J: Acute care nurse practitioner as hospital-

ist: role description. AACN Advanced Critical Care 2009;20(2):133-136.

PubMed Citation

Infections Cost What?
The current issue of the American Journal of Infection

Control contains a report on a methodology to review the
literature to assess the cost of health-associated infec-
tions in Massachusetts. These data are ideal if you need
to support the cost-savings of a program to implement
best practices to reduce these infections. The most com-
mon infection, UTI had a mean additional cost of $1257.
Surgical site infections were next most common, and
most costly at $25,546. Next were VAP at $23,818 and
blood stream infections at $19,192. Multiply these costs
by the number of infections on your unit or in your hospi-
tal, and you’ll begin to see how much health-associated
infections truly cost.  
Source: Stone PW, Kunches L: Cost of hospital-associated infections in

Massachusetts. American Journal of Infection Control 2009;37(3):210-214.

PubMed Citation

How Do Nurse Managers Think?
Nurse managers often assume their positions

because they have clinical expertise, not necessarily
because they have background or specific education in
management theory or technique. A practical article in
the current issue of Nursing Economic$ examines the
concept of critical thinking in nurse managers – what it is,
how it works, and how it can be enhanced in nurse man-
agers to enhance leadership development and patient
outcomes.
Source: Zori S, Morrison B: Critical thinking in nursing managers. Nursing
Economic$ 2009;27(2):75-79, 98  PubMed Citation

Sources from page 1:
1. Gordon PA, Norton JM, Guerra JM, Perdue ST. Positioning of chest tubes: effects on
pressure and drainage. American Journal Of Critical Care. 1997;6(1):33-38.
PubMed Citation

2. Schmelz JO, Johnson D, Norton JM, Andrews M, Gordon PA. Effects of position of
chest drainage tube on volume drained and pressure. American Journal Of Critical
Care. 1999;8(5):319-323. PubMed Citation

3. Parodi s, Lawrence C, Patey D. Catheter associated urinary tract infection (CAUTI)
prevention. 2009;
http://www.beaconcollaborative.org/assets/files/0109_CAUTI_KaiserPermanente.pdf.
Accessed June 1, 2009.

4. Kam AC, O'Brien M, Kam PCA. Pleural drainage systems. Anaesthesia.
1993;48:154-161. PubMed Citation

5. Tang ATM, Velissaris TJ, Weeden DF. An evidence-based approach to drainage of
the pleural cavity: evaluation of best practice. Journal of Evaluation in Clinical Practice.
2002;8:333-340. http://tinyurl.com/o6p9vd
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Public Access to Literature Supported

In 2008, Congress passed a bill that requires NIH
research grant recipients to submit an electronic ver-
sion of the final, peer-reviewed manuscript resulting
from that research to the National Library of
Medicine’s PubMed Central for free distribution no
later than 12 months from the original publication
date. On March 19, 2009, the NIH issued a statement
confirming that the NIH Public Access Policy
remains a legislative mandate for 2009 and beyond. 

The Public Access Policy is at
http://publicaccess.nih.gov/policy.htm

The National Institutes of Public Health Access is at
http://publicaccess.nih.gov/

To search the open access database and receive
results that link to free full text:
http://www.ncbi.nlm.nih.gov/sites/entrez?db=pmc

The Directory of Open Access Journals was designed
to increase the visibility and ease of use of scholarly
and scientific journals that are available online for
reading, download and printing for free. User regis-
tration at the journal site is permitted as long as there
is no charge. Visit http://www.doaj.org

Go directly to health science journals at:
http://tinyurl.com/m7l6xs

On the 
World Wide

Web

Be sure to visit Atrium University, a free, online resource filled with educational

materials about chest drainage. From basic to advanced, the University provides

learning opportunities in written, Web-based training and video formats. 

Go to www.AtriumUniversity.com
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Chest tubes are typically inserted during trauma resuscitation in
the emergency department, in critical care units, and in the operat-
ing room. We will review research examining which practitioners
should insert chest tubes and recommendations for reducing com-
plications during the procedure and those resulting from errors in
technique.  

Who Should Perform Tube Thoracostomy? 
A recent study in the American Journal of Critical Care1 exam-

ined 51 trauma service patients who had tube thoracotomies per-
formed by either an attending surgeon or an advanced practice
practitioner (APP – advanced practice registered nurse or physician
assistant). There was no statistically significant difference in patient
characteristics between the practitioners. No insertion complications
(bleeding at the insertion site, reexpansion pulmonary edema, loss
of pulse, vasovagal episode or empyema) occurred in the study
group. For placement quality indicators, 13% of patients had tube
kinking, 10% had an extrapleural drainage port, 11% of patients’
chest tubes were directed caudad instead of cephalad, and 34% of
tubes abutted the mediastinum. Of these, only one had a statistical
difference between surgeons and APPs — more surgeon-inserted
tubes were caudad; surgeons inserted 7 of the 8 misdirected tubes.
The researchers determined that APPs safely expanded trauma
staffing and inserted chest tubes competently.

Another study, from the Canadian Journal of Surgery,2 exam-
ined complications associated with tube thoracostomy performed by
residents on trauma patients. General surgery residents had the
fewest number of complications, and emergency medicine residents
were more than twice as likely to have a patient complication; how-
ever, there were fewer complications when chest tubes were insert-
ed in the trauma bay compared with the ICU or operating room.
Complications in this study of 338 patients over 12 months included
intercostal artery laceration, intraparenchymal lung placement, and
other positional errors. Less than half of the complications were
noted on traditional chest radiographs; the others were detected on
CT scan. These researchers recommend CT scan after chest tube
placement when possible, and they are examining their training pro-
gram to identify variations that may explain the difference in compli-
cation rate between specialties.

Challenges in Trauma Settings 
The Agency for Healthcare Research and Quality has published

a 12-minute DVD, available free with a request from their Web site,
that graphically shows problems associated with tube thoracos-
tomies in the trauma setting3. In 50 videotaped chest tube inser-
tions, sterile technique was breached 100% of the time in a variety
of ways, from using non-sterile gloves to instrument sharing. The
authors recommend the acronym UWET to guide proper procedure:

• Universal precautions, including sterile cap, mask, gown
and gloves

• Wider skin prep

• Extensive draping

• Tray positioning on the operator’s dominant side

In many cases, single procedure trays were used for multiple proce-
dures on the same patient which resulted in certain contamination
as operators reached to the same tray, sometimes on the opposite
side of the patient. Such sharing also significantly increases the risk
of sharp injury as two people reach toward the tray at the same time.

Inadequate analgesia not only resulted in patient discomfort, but
also movement that contaminated the field and put clinicians in
jeopardy for injury. If movements cannot be controlled with simple
short-acting benzodiazepine and fentanyl, then an anesthesia clini-
cian should be called in for deeper, monitored sedation. 

Correct insertion techniques help avoid many complications.
The authors stress the importance of exploring with a sterile gloved
finger after the skin incision is made and the chest is entered. The
operator should be able to rotate the finger through 360 degrees
inside the chest wall to determine if there are adhesions, if abdomi-
nal contents have herniated into the chest or if the incision is gross-
ly misplaced. Only pleura and lung should be palpable for safe tube
placement. 

The authors conclude by pointing out the critical importance of
self-protection by clinicians. HIV is present in up to 10% of trauma
patients, and hepatitis C in up to 15%. A sharp injury with blood con-
tamination during tube thoracostomy can be a fatal injury for the cli-
nician in the right circumstances and is a risk to which clinicians
should not be exposed. Simple steps, as outlined in this superb
video, can be implemented to protect clinicians and patients alike.
Nurses can play a key role in seeing that these commonsense rec-
ommendations are followed and that all members of the team take
10 minutes to watch this important production.

Evidence or Tradition? 
Trauma and surgical experts from Australia and Baltimore pub-

lished a comprehensive review of pleural decompression during ini-
tial trauma resuscitation4. Of particular note is their strong recom-
mendation against needle decompression of the chest. There is no
evidence to support the procedure and the authors identify four
potential problems: false positive when the needle is in subcuta-
neous air, false negative when the needle does not reach the pleu-
ral space, false positive when the needle goes into the lung or
bronchial tree, and a false positive for hemothorax when the needle
is placed into a major vessel. A needle length of less than 5cm
(1.97in) would fail to reach the pleural space 18% to 33% of the
time, but longer needles significantly increase the risk for cardiac
placement. In addition, patients immobilized on backboards typical-
ly experience anteromedial displacement of the clavicle and shoul-
ders; thus, a puncture thought to be in the mid-clavicular line is actu-
ally more medial, with greater risk for cardiac injury. These authors
recommend needle decompression as only a last resort, and
instead, use lateral thoracostomy for decompression with digital
exploration and pleural puncture if necessary — with tube place-
ment as a secondary priority. Digital exploration allows for clear
identification of the pleura, reducing risk of false-positives and allow-
ing for rapid identification of mediastinal displacement or herniated
abdominal contents. A readily-accessible chest tube insertion kit will
facilitate this process, and in the hands of a skilled clinician, can be
as quick and much more reliable as needle decompression. 

Sources on page 2.
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In The Literature

One-stop Summary of Respiratory Research
Respiratory Care, the official journal of the American

Association for Respiratory Care, provides abstracts of original

research presented at the annual International Respiratory

Congress. This year, nearly 300 studies will be presented at the

Congress in 18 Open Forum symposia. This format allows for

an open discussion between investigators and observers and

allows research to be presented publicly earlier than in tradition-

al peer-reviewed publication. Categories of research for 2008

include: ventilators, humidification and nebulization, home care

and transport, diagnostics, asthma and COPD, disaster

response, case reports, management, education, and pedi-

atrics. All abstracts are published in the November issue. 

Source: International Respiratory Congress: 2008 Open Forum. Respiratory
Care 2008;53(11):1503-1591.

Nurses’ Challenge with Moral Distress
Moral distress, the knowledge of the ethically appropriate

action but the inability to act on it, is common to nursing prac-

tice. The current issue of Dimensions of Critical Care Nursing
reports on a project at Jewish Hospital in Cincinnati in which a

workshop was presented to critical care nurses. Moral distress

was defined, nurses were encouraged to share their stories, and

participants learned about ways to cope with this practice chal-

lenge. A post-workshop survey showed staff felt less moral dis-

tress afterward and a more positive work environment, which

contributes to the healthy work environment championed by

AACN.  

Source: Beumer CM: The effect of a workshop on reducing the experience of

moral distress in an intensive care unit setting. Dimensions of Critical Care
Nursing 2008;27(6):263-267.  PubMed Citation

How Can We Enhance the Measurable Value of
Nursing Care?

Researchers from UCLA publish a thought-provoking article

in the current issue of Nursing Economic$ probing the concept

of value-added nursing services. It begins with the premise that

enhancing and supporting nursing practice at an organizational

level improves patient outcomes. Value-added activities are

patient-centered activities that directly benefit the patient, but

not all are direct patient care. They also include chart review,

report for continuity of care, communication with team members

and families, care conferences and medication reconciliation.

The researchers examined workflow in 40 hospitals across the

country to determine how processes and staffing mix refine-

ments can allow nurses to spend the greatest amount of their

time on the most value-added activities. 

Source: Upenieks VV, Akhavan J, Kotlerman J: Value-added care: a paradigm

shift in patient care delivery. Nursing Economic$ 2008;26(5):294-300.   PubMed

Citation

Clinical Update for the Professional Nurse December 2008

CMS Finalizes Never Events

The Center for Medicare and Medicaid Services has issued a
final rule on the Hospital-Acquired Conditions classified as
“never events,” reflecting preventable errors in care. If any
of the listed conditions occur during hospitalization, reim-
bursement will suffer. Of note, iatrogenic pneumothorax was
initially recommended, but is not on the final list. While it is
recognized as a commonly occurring adverse effect, there is
not yet enough evidence about preventing this complication.
The summary is here: http://tinyurl.com/6k5vyn. The full,
1700+ page report with complete rationales for all indicators
chosen and rejected is available at: http://tinyurl.com/6oby4o

New Joint Commission Publications

The Joint Commission has recently published two new
monographs, free for download. Guiding Principles for the
Development of the Hospital of the Future is an expert panel
report outlining 5 key aspects for future hospital develop-
ment:

http://www.jointcommission.org/NewsRoom/NewsReleases/
nr_11_20_08.htm

And, the annual report provides an update on quality meas-
ures monitored in accredited hospitals, available at:
http://tinyurl.com/6ctd92
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Your friends at Atrium wish you and yours
a happy and healthy holiday season!
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New research is examining early mobility programs in critical
care patients – yes, even for patients requiring mechanical ventila-
tory support and left-ventricular assist devices (LVAD)1,2,3.

Multisystem Risks of Immobility 
Acute deconditioning describes organ system changes result-

ing from inactivity that can be reversed by resuming activity.
Neuromuscular abnormalities are evident after just one week of
critical care. However, with the focus on life-threatening conditions,
loss of muscle mass and weakness are often undetected4,5.
Without physical activity, muscles lose protein and the antigravity
muscles responsible for supporting the body in an upright posture
and allowing the patient to sit on the edge of the bed, stand, and
transfer are particularly vulnerable. These muscles — in the trunk,
neck, and legs — lose strength more rapidly than muscles associ-
ated with grip strength, which is more frequently assessed in criti-
cally ill persons. Not only are patients weakened by inactivity but
also by cellular muscle damage resulting from systemic inflamma-
tion4,5. 

Atelectasis and pneumonia can occur from limited thoracic
cage expansion and secretion stasis. Pulmonary emboli can arise
from deep vein thromboses in the pelvis and legs caused by
venous pooling related to the lack of skeletal muscle contraction.
Pooling also decreases venous return. Patients supine for long
periods experience relative hypovolemia and decreased response
of the carotid baroreceptors that result in orthostatic hypotension.
Without weight-bearing stress on the bones, demineralization
occurs, which can increase risk of kidney stones. The advantages
of feeding through the gut may be mitigated by decreased intestin-
al motility. And as the skin is subjected to shear and pressure
forces, particularly in areas of poor perfusion, decubitus ulcers
present yet another risk4,6,7.

A Mobility Mindset 
Bedrest is not therapeutic but is clearly the only option for

unstable patients. The latest research emphasizes the need to view
early activity as a key component of critical care, and to assess
patients for mobility at least once a shift7. These assessments can
also be incorporated into daily sedation awakening5. Early activity
ranges from sitting without back support, weight shifting, transfer-
ring to a chair, standing with weight bearing, then ambulating with
and without assistive devices1,6,7. 

Mobility actions should be automatic through protocols (noting
contraindications), just as it is now routine to elevate the head of
the bed for patients receiving mechanical ventilation to reduce the
risk for ventilator-associated pneumonia. Mobility assessment and
reasons for maintaining bedrest should be documented and moni-
tored through quality audits.

Assessing for Mobility 
It is important to differentiate absolute contraindications for

mobility from safety concerns that have not been supported by
research done on critical care mobility programs. Acute contraindi-
cations include: hypotension (SPB <90mmHg), tachycardia (HR >

130/min), unstable cardiac rhythm, need for  vasopressors, intra-
aortic balloon, temporary pacemaker, active bleeding, neurological
instability, inability to follow commands purposefully, femoral
sheath or arterial line, balanced skeletal traction, high-frequency
ventilation, and FIO2 > 0.60 and PEEP >10cmH2O1-3,7,8. Chest
tubes are not a contraindication to mobility. 

Without contraindications, next evaluate the cardiorespiratory
reserve to handle the physiological demands of mobility. Resting
heart rate should be less than 50% age predicted maximal heart
rate, blood pressure variability < 20%, SpO2 > 90% with < 4%
recent decrease, and hemoglobin levels should be stable to pro-
vide adequate oxygen carrying capacity8. Stiller urges clinicians to
perform a comprehensive assessment and not just to rely on “the
numbers” to determine the patient’s readiness. Some will tolerate
mobility well with poor objective findings, while others may meet
those criteria, but might not do well because of fatigue, pain, fear,
or significant work of breathing.

Early Activity is Safe 
Mechanical ventilation should not impede an activity program in

critical care. Stiller recommends using the most supportive level of
ventilation during mobilization and even increasing support so
patients can get active while maximizing pulmonary reserve. In
fact, early activity helps ventilator weaning and if a choice is
required, activity should be facilitated before weaning is begun2,7.
Two recently published studies looked at early mobilization in criti-
cal care and show how safe activity is. One was a prospective
study of patients with respiratory failure2. Of 1,449 activity episodes
in 103 patients, there were only 14 adverse events in 9 patients: 5
falls to the knees without injury, 4 drops in systolic blood pressure,
3 episodes of oxygen desaturation, one feeding tube dislodged and
one episode of hypertension. All were self-limiting and there were
no airway extubations. By implementing an activity program, 69%
of patients were able to walk more than 100 feet at time of ICU dis-
charge.  

The other study, just published in August, compared 165
patients with acute respiratory failure who were treated with a phys-
ical therapy mobility protocol to 165 who received usual care1.
Outcomes were assessed in study patients who survived to hospi-
tal discharge. There were no reported adverse events during mobil-
ity activities. Protocol patients were out of bed 6 days earlier,
received therapy 78% more often, had a 1.4 day shorter length of
stay in the ICU and a 3.3 day shorter hospital length of stay.

The Future of Mobility in Critical Care 
Reports on activity in critically ill patients show that with proper

patient selection, mobility is beneficial and can be accomplished
safely while patients are receiving mechanical ventilation and
attached to physiologic monitors. Pulmonary support and monitor-
ing actually increase the safety of getting patients moving to com-
bat the multisystem risks of immobility. Devices and equipment that
promote mobility such as portable monitoring devices, mobile chest
drain devices, and portable ventilators will allow critical care practi-
tioners to maximize patients’ activity while providing safe and effec-
tive care. 

Sources on page 2.
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In The Literature

Quality Assessment 101
The current issue of MEDSURG Nursing contains a useful

introductory article on evaluating quality in acute care. Not only

does it provide helpful guidance, but it helps nurses better

understand the publicly reported hospital quality measures used

by the Centers for Medicare & Medicaid Services to determine

reimbursement. The article reviews reliability and validity of

monitored variables, choosing an appropriate database from

which to derive data, and how to collect data that can provide

the most useful feedback. 

Source: Baldwin KB, Robertson JF: A primer in the evaluation of quality in acute

care settings. MEDSurg Nursing 2008;17(4):241-246.

Is Shift Work Safe and Healthy?
A research study in the current issue of Nursing Economic$

compared sleep disorders and health problems in nurses who

worked daytime or rotating shifts. Shift work alone was not found

to be a risk factor for poor health in nurses; females reported

more health problems and sleep disturbances regardless of

work schedule. There were fewer absences among shift work-

ers, but they were statistically younger than the daytime nurses.

These researchers did not find more errors reported by nurses

with sleep disturbances. 

Source: Admi H, Tzischinsky O, et al.: Shift work in nursing: is it really a risk fac-

tor for nurses’ health and patients’ safety? Nursing Economic$ 2008;26(4):250-

257.
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More on Patient Safety

Tall Man Letters

The FDA and the Institute for Safe Medication Practices
have released a list of look-alike drug name sets with recom-
mended tall man letters, which are designed to draw atten-
tion to the differences in drug names. Examples include:
ALPRAZolam / LORazepam and quiNINE / quiNIDine. For
the full list, visit http://www.ismp.org/tools/tallmanletters.pdf

Safety is International

The World Health Organization hosts the World Alliance for
Patient Safety. This comprehensive site puts an international
spin on patient safety and provides resources in English,
Spanish, French, Russian, Arabic, and Chinese. This is a par-
ticularly valuable resource for infection control and other
patient safety information for patients and staff who do not
speak or read English. 

http://www.who.int/patientsafety/en

Joint Commission 2009 Patient Safety Goals

The Joint Commission has released the 2009 Patient Safety
Goals, available at the Web link below. The Universal
Protocol applies to surgery and other invasive procedures at
the bedside. The key differences include: Verification of cor-
rect person, site and procedure occurs at the time of pread-
mission testing and assessment, a checklist is used to track
an accurately completed consent form and any required
blood products; marking the procedure site indicates
flexor/extensor surfaces, the site is marked before the patient
is moved to the location for the procedure (if possible), an
alternate process is in place for sites that cannot be easily
marked, including mucosal surfaces and perineum; the time
out is conducted before anesthesia unless contraindicated, is
initiated by a designated team member, any team member is
able to express concerns about the verification, there is a
defined procedure for reconciling differences, other activities
are suspended to the extent possible so all team members
focus on the time out, there is a separate time out for each
procedure to be performed on a patient; consent, correct
images displayed properly, the need for antibiotics or irriga-
tion fluids, and special patient-specific precautions are veri-
fied in addition to other standard elements. Be sure to update
your policies and procedures to reflect these new require-
ments.   http://tinyurl.com/6ghop6

For a great “time out” case study and related discussion, visit
the AHRQ Web M&M site at
http://www.webmm.ahrq.gov/case.aspx?caseID=177
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New! Starting this issue – We will provide links to the available PubMed pages

for all articles now that Clinical Update is electronic.

BREAKING NEWS!

We have updated the fully illustrated

and referenced online monograph

Managing Chest Drainage for 2009.

You can complete the post-test and

evaluation online for continuing

nursing education credit. On suc-

cessful completion, you can print

your certificate on the spot.  

• AT~IUM 

http://www.atriummed.com/ce
http://tinyurl.com/6zm9w7
http://tinyurl.com/5jgv7g
http://tinyurl.com/62fw7w
http://tinyurl.com/5fe33m
http://tinyurl.com/63suxr
http://tinyurl.com/5adcqs
http://tinyurl.com/6r6fw8
http://tinyurl.com/6d8ukh


Flying in helicopters, fixed wing propeller planes, and commer-
cial jets has the potential to cause serious complications for
patients with pneumothorax. In follow up to our Clinical Update
(Sept. 2006) on managing chest drains in hyperbaric chambers,
this issue will focus on the effects of altitude on patients with air
leaks. 

Civilian medical evacuation helicopters typically fly 500 to 1000
feet above the ground; altitude above sea level will depend on the
starting elevation (e.g., Denver is at 5000 feet above sea level;
New York City is at sea level.) Smaller fixed-wing aircraft range in
altitudes between 2,400 and 15,000 feet. While commercial aircraft
fly at altitudes between 24,000 and 40,000 feet, the pressurized
cabin is equal to approximately 8,000 feet above sea level – still
higher than routine helicopter flight1. Thus, the effects of the
decreased atmospheric pressure at altitude will be more significant
in commercial aircraft compared with helicopters.

Physics of Pressure and Altitude 
Boyle’s law states that when temperature is constant, the vol-

ume of gas in an enclosed space is inversely proportional to the
pressure. That is, under less pressure, the volume increases. At
sea level, barometric pressure is approximately 760 mmHg. At
8,000 feet, that pressure drops to 565 mmHg, a drop of 26%1.
Barometric pressure is lowest closer to the North and South poles
and with lower ambient temperature2. An untreated pneumothorax
would increase in size by at least 26% in a patient in a pressurized
commercial jet compared with baseline on the ground. Air trapped
in the abdomen will also expand, causing distention and limiting
diaphragm movement, potentially causing respiratory distress3,4. In
fact, air in any part of the body will increase in volume; that’s why
many passengers experience ear pain during flight due to pressure
on the eardrum if the eustachian tube is blocked, preventing pres-
sure equalization. See box below for effects of gas expansion in
flight.

Changes in barometric pressure will also affect oxygenation. At
sea level, under optimal conditions, inspired PO2 is 149 mmHg,
resulting in a PaO2 of 100mmHg. In a pressurized jet cabin,
inspired PO2 drops to 109mmHg with a maximum PaO2 of 73
mmHg (the equivalent of breathing 15% oxygen at sea level5). This

drops oxygen saturation from 89% to 90% – the point on the oxy-
hemoglobin dissociation curve at which small drops in PaO2 result
in large drops in saturation1,4. Healthy individuals will tolerate these
changes well, but persons with cardiopulmonary disease or other
conditions sensitive to hypoxia, such as sickle cell anemia, may
become symptomatic.

Flying After Spontaneous Pneumothorax 
The American College of Chest Physicians and the British

Thoracic Society have each published guidelines for management
of pneumothorax, as discussed in a review article by Baumann6.
While there is some disagreement about how to reduce the risk of
spontaneous pneumothorax recurrence, the guidelines agree that
patients without an active intervention, in whom pneumothorax is
allowed to resorb, should not fly until 7 days after follow-up imag-
ing shows compete resolution of the air leak5. After traumatic pneu-
mothorax, patients should wait two weeks after resolution5.
Commercial airlines advise air travelers to wait 6 weeks between
diagnosis of a pneumothorax and flying. Patients with recurrent
spontaneous pneumothorax should avoid flying for a year unless
definitive surgical treatment to resolve the underlying cause of the
pneumothorax occurs6.

Preparing Patients for Air Transport 
Patients with untreated pneumothorax are at risk for significant

expansion of the trapped air at altitudes which can change a small,
clinically insignificant pneumothorax into a life-threatening tension
pneumothorax. Increasing intrapleural pressure can cause desatu-
ration and hemodynamic compromise5,7. In-flight chest decom-
pression is fraught with hazard and should be avoided if at all pos-
sible. 

With the recent introduction of mobile chest drains, it is even
easier for clinicians to manage chest tubes during transport. The
Pneumostat provides a one-way valve and a contained fluid reser-
voir for patients with simple pneumothorax and minimal fluid
drainage. Patients with more significant fluid drainage can be man-
aged with the Express Mini 500 drain, which provides a collection
chamber capacity of 500cc, a one-way valve, an option to use with
suction, and safety features present in larger, more traditional
drains. Chest tubes in place should never be clamped for flight. 

In preparing patients for air transport, it is essential to carefully
review a chest radiograph for the presence of extrapulmonary air.
Unfortunately, there is no research that predicts the amount of
extrapulmonary air that may be acceptable for flight5. Other diag-
nostic imaging such as ultrasound and CT scan may be used to
confirm the diagnosis. It is also important to consider the mecha-
nism of injury and the risk for pneumothorax during the transport
period. For example, a patient with flail chest (multiple ribs frac-
tured in multiple places) is at high risk for lung injury, even if a pneu-
mothorax is not evident on initial evaluation. Consider the altitude
of the planned air transport, the length of the anticipated trip, and
whether the patient will require positive pressure ventilation, which
increases risk for tension pneumothorax2. 

If there is any question about the presence or size of a pneu-
mothorax, it should be treated before flight. 

Sources on page 2.
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Gas Expansion With Altitude Effects1,2,5

• Pneumatic splints

• Airway tube cuffs inflated with air

• Air in IV bottles

• Intra-aortic balloons

• Bronchogenic cysts and bullae

• Abdominal wounds; potential dehiscence

• Cranial fracture

• Intraocular air
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In The Literature

Tradition or Science?
It’s only June, but this is one of the best articles of the year –

a real must read for all nurses – Critical Care Nurse examines

seven common nursing practices and determines which are

supported by research and which are not. The practices and the

evidence-based recommendations include: instilling saline

before suctioning, verifying gastric tube placement, measuring

blood pressure, choosing ECG leads, patient positioning and

mobility, using the Glasgow Coma Scale for neurological

assessment, and managing intracranial hypertension. This com-

prehensive article, with more than 200 references, provides a

head start on updating your policies and procedures. 

Source: Rauen CA, Chulay M, Bridges E, Vollman KM, Arbour R: Seven evi-

dence-based practice habits: putting some sacred cows out to pasture. Critical
Care Nurse 2008;28(2):98-102,104-110,112-118,120-124.

Quality of Life After Traumatic Injury?
The current issue of the Journal of Nursing Scholarship

includes a research article from Australia that examines health-

related quality of life (HRQoL) 3 months after hospital discharge

for moderate to severe traumatic injury. The authors use a con-

struct of illness representation that includes: identifying symp-

toms, perceived progress toward recovery, consequences of the

trauma, control over the symptoms and illness, and beliefs

about what caused the illness. Learning about HRQoL after hos-

pital discharge can help acute care nurses educate patients

about what to expect in the future during their recovery. 

Source: Lee B, Chaboyer W, Wallis M: Predictors of health-related quality of life

3 months after traumatic injury. Journal of Nursing Scholarship 2008;40(1):83-

90.

Are Your Blood Pressures Accurate?
That’s the questions researchers tackled in a study

described in the current issue of MEDSURG Nursing. The nurs-

es compared blood pressure measurements taken in an ambu-

latory cardiology clinic with patients seated on the exam table

with legs dangling and no back support with patients seated in

a chair with both feet on the floor, back supported, and arm sup-

ported at the level of the heart. Systolic pressures were signifi-

cantly lower when patients were seated in the chair, and when

measurements were repeated with a minimum of 5 minute rest

periods during the visit. Diastolic pressures were not affected. 

Source: Turner M, Burns SM, Chaney C, et. al.: Measuring blood pressure

accurately in an ambulatory cardiology clinic setting: do patient position and

timing really matter? MEDSURG Nursing 2008;17(2):93-98. An accompanying

article discusses the research in the context of the concepts of accuracy, pre-

cision and practicality. Connelly LM: Accuracy and precision. MEDSURG
Nursing 2008;17(2):99-100.

Does Your Unit’s Culture Improve Effectiveness?
Jesus Casida, of Wayne State University in Detroit, describes

the use of the Denison Organizational Culture Survey (DOCS)

in the healthcare setting to assess effectiveness of nursing unit

and organizational culture. The four key trait scales are involve-

ment, consistency, adaptability and mission, with indices for

each trait. The author recommends using this tool to identify the

cultural traits or the units that require attention with the goal of

improving measurable organizational outcomes. Casida recom-

mends this tool because other instruments primarily assess only

behavior, while the DOCS links traits to effectiveness. 

Source: Casida J: Linking nursing unit’s culture to organizational effectiveness:

a measurement tool. Nursing Economic$ 2008;26(2):106-110.
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Valuable free publications online this month!

AACN NTI Proceedings

For the first time, AACN has published the NTI Proceedings
online. At this link, you can search through an index of all
sessions from the 2008 NTI in Chicago, and see the outlines
and references for each session taught at this year’s NTI.
Three cheers for AACN for putting this valuable resource
online and available to nurses everywhere! Available online
at http://tinyurl.com/5xywm8

Free Evidence-Based Handbook on Patient Safety and
Quality

The Agency for Healthcare Research and Quality has pub-
lished an amazing handbook online with free access for nurs-
es. This joint project by AHRQ and the Robert Wood
Johnson Foundation went online at the end of April at
http://www.ahrq.gov/qual/nurseshdbk The sections of the
book are: Patient Safety and Quality, Evidence-based
Practice, Patient-centered care, Working Conditions and the
Work Environment for Nurses, Critical Opportunities for
Patient Safety and Quality Improvement, and Tools for
Quality Improvement and Patient Safety. Chapters, authored
by national nursing experts such as Patricia Benner, can be
individually downloaded so you can customize the content to
your practice area. You will not be disappointed by the
wealth of information available online from this comprehen-
sive, practical resource.
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Large air leaks are uncommon but challenging complications fol-
lowing major lung resections (primarily for cancer), in trauma patients
and in those with necrotic lung infections, chemo- or radiotherapy for
lung cancer, tuberculosis1, and pulmonary barotrauma resulting from
mechanical ventilation.    

If a leak is related to suture failure or another identifiable opening
in the tracheobronchial tree or lung, the opening can be sealed
through bronchoscopy, thoracoscopic surgery, or open surgery. In
other patients, air leaks from pneumothorax related to a parenchymal
injury can present clinical management challenges when the patient
is receiving positive pressure ventilation with positive end expiratory
pressure (PEEP), since positive pressure increases the air flow
through the pneumothorax. 

Research over the past 20 years has shown that the air leaving
the chest through a chest tube has already participated in gas
exchange. The carbon dioxide levels measured in gas sampled from
thoracostomy tubes are similar to those in exhaled gas. Thus, the air
is not “wasted” or physiologically functioning as additional dead
space (ventilation without perfusion). There is no need to “make up”
for the air leak by adding to the patient’s tidal volume, so minute ven-
tilation can be maintained at a lung-protective level without risking
hypercapnia and acidosis directly related to hypoventilation from the
leak.

Physics of Air Flow 

At the bedside, flow physics can be a delicate balance, and com-
plete evacuation of the pleural space may not be required if oxygena-
tion is adequate, particularly if the patient requires positive pressure
ventilation. Research on routine postoperative patients has shown
that when chest drains are connected to a vacuum source, air leaks
can be prolonged because the suction pulls air through the opening
and delays healing. Thus, routine suction is no longer recommended
after uncomplicated lung resections; gravity drainage is preferred.
(See Clinical Update Sept/Dec 2005, Sept 2002.) 
For clarity, we’ll define the physics terms: 
• Vacuum is a space in which the pressure is significantly lower than

atmosphere or surrounding pressure
• Suction is the movement of fluid or air as it rushes from an area of

higher pressure to an area of lower pressure (across a pressure
gradient)

• Negative pressure is a measurement of the amount of vacuum
force exerted

• Flow rate indicates how fast air or fluid moves
Regardless of whether we are talking about fluid flow through intra-
venous tubing or air flow through a chest drainage system, three key
elements affect flow rate: the amount of negative pressure, the resist-
ance of the system, and the viscosity of the substance moving
through the system2.

Negative Pressure 

Negative pressure establishes the pressure gradient that will
move air or fluid. When suctioning an airway, that negative pressure

is determined by the vacuum regulator. Chest drainage negative
pressure is a bit more complex. The negative pressure force that is
applied to the chest is limited by the suction control device on the
drain. That can be the level of water in the suction control chamber,
or the level of suction set on a dry suction drain.  Source vacuum,
typically from the wall, is attached to the drain, and then increased
until bubbling starts in a water-filled suction drain, or until an indica-
tor shows an adequate setting in a dry suction device. Excess nega-
tive pressure will then be vented to the atmosphere. 

However, the gradient can still be enhanced by increasing the
source vacuum pressure. This will increase the rate of flow without
imposing additional negative pressure on delicate structures in the
chest. This is an added safety feature present in chest drainage sys-
tems; if you were to increase source vacuum pressure while suction-
ing the airway with a catheter, the tissue would be subjected to the
higher pressures2.

System Resistance 

Resistance is a force that opposes air or fluid movement. In
healthcare applications, the two factors with the greatest effect on
resistance are the diameter and the length of the tube through which
air or fluid must flow. In trauma resuscitation, for example, short,
large diameter peripheral IV catheters are placed in the antecubital
space because large volumes of IV fluids will flow through these
access devices and enter the intravascular space much more quick-
ly compared with a longer, smaller-diameter central venous line. In
pediatrics, patient size limits the size of tubes and catheters that can
be used. Increased resistance can be a clinical issue when a tiny
chest tube is placed in a 1000-gram neonate, or a ventilator must
push air through a small endotracheal tube. A multi-part system, such
as a chest drainage device, is limited by the smallest part of the
entire system. In pediatrics, the smallest point may be the plastic
connector between the chest tube and the drainage tubing since it
must be a slightly smaller diameter to fit inside the chest tube.
Otherwise, in the most common wet and dry chest drains available
today with self-regulating dry suction control, the smallest part of the
system is typically the connecting point between the chest drain and
the tubing that connects the drain to the source vacuum. If the con-
nector’s inner diameter is one-quarter inch, for example, using 3/16-
inch inner diameter connecting tubing would increase the resistance
of the system and decrease flow. 

Clinicians rarely think about the length of the tubing that connects
the drain to the vacuum source, but the longer it is, the more resist-
ance to flow it generates. If you are trying to maximize flow rate
through the system, shortening this tubing will help reduce resist-
ance. 

Another aspect of resistance is the maintenance of the wall vac-
uum system in the entire hospital. If you are caring for a patient with
a large air leak and bubbling does not begin in the wet suction con-
trol chamber when wall vacuum is increased, vacuum system main-
tenance may be needed. In busy intensive care units, there is often
little down time for maintenance of wall systems. Flow rate at wall
vacuum outlets should be measured at least annually; minimum

Continued on page 2:
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In The Literature

Could You Replicate This Study?
The current issue of the Journal of Nursing Scholarship con-

tains an important article analyzing published nursing research.

One of the basic tenets of published research is to include sig-

nificant detail on the intervention so that a reader could replicate

the study to prove or disprove the thesis. These researchers

examined 141 research articles published in 27 journals in

2005. Of the studies examined, only 27% had enough detail to

allow study replication or to translate the research into practice.

This is a must-read for all potential authors and those of us try-

ing to implement more research in our practices. 

Source: Conn VS, Cooper PS, Ruppar TM, Russell CL: Searching for the inter-

vention in intervention research reports. Journal of Nursing Scholarship
2008;40(1):52-59.

Is Synergy Magnetic?
The current issue of Nursing Economic$ features a detailed

article describing how the AACN Synergy Model can be used to

fulfill one of the requirements for hospital Magnet status – that

of having a professional model of care. It’s been more than 10

years since AACN convened a think tank to establish a new

model of nursing that could serve as the basis for certified prac-

tice. This new approach focused on patient needs and optimiz-

ing patient outcomes rather than focusing on nursing skills per

se. This piece describes the model in detail, including patient

characteristics, nurse characteristics as they relate to patient

needs, and how this model can be used as a framework for suc-

cessful relationships between patients and their nurses through-

out a healthcare organization. 

Source: Kaplow R, Reed KD: The AACN synergy model for patient care: a nurs-

ing model as a force of magnetism. Nursing Economic$ 2008;26(1):17-25.

Plug and Play in the ICU?
If you have ever repeatedly hit the “alarm delay” button on a

monitor while you were performing a procedure because you

were concerned that if you turned the alarms off, you might for-

get to turn them back on before you left the bedside, this article

is for you. It’s a great description of how plug-and-play technol-

ogy we take for granted in our everyday lives — such as synch-

ing our portable music players with our computers, or plugging

in a USB flash drive, or using a Bluetooth headset with our cell

phones — should be implemented to optimize safety in health-

care. The authors describe the Medical Device Plug-and-Play

Interoperability Program, affiliated with Massachusetts General

Hospital, the Center for the Integration of Medicine and

Innovative Technology, and Partners HealthCare Information

Systems, with additional support from the US Army. The

researchers are actively looking for case studies from clinicians

to establish needs that new interoperability standards can meet.

Source: Whitehead SF, Goldman JM: Getting connected for patient safety.

Patient Safety and Quality Healthcare 2008. 5(1):20-26.

Also available online at: http://www.psqh.com/janfeb08/connected.html
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Want a Free Subscription?

You can apply online for a free subscription to the Patient
Safety and Quality Healthcare Journal at
http://www.psqh.com. Each issue covers technology, process
and policy issues related to patient safety. 

Learn More About Medical Plug and Play

You can learn more about the Medical Plug and Play pro-
gram described above at the organization’s web site:
http://www.mdpnp.org. Not only is there additional informa-
tion about the program, but also full-text articles, white
papers and slide presentations about medical device safety.
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Additional Reading Classics
Capps JS, Tyler ML, Rusch VW, Pierson DJ: Potential of

chest drainage units to evacuate broncho-pleural air leaks.

Chest 1985;88S:57S. [classic for

discussion of physics]

Carroll PF: Patients with pleural air leaks. Focus on
Critical Care 1987; 14(3):48-51.

Kam AC, O’Brien M, Kam PCA: Pleural drainage sys-

tems. Anaesthesia 1993;48:154-161.

Powner DJ, Cline CD, Rodman GH: Effect of chest-tube

suction on gas flow through a bronchopleural fistula. Critical
Care Medicine 1985;13(2):99-101. [classic for discussion of

physics]

Continued from page 1:

acceptable levels are published by the Compressed Gas

Association. Measurements should be done during the day with

all operating rooms functioning so there is maximal draw on the

entire vacuum system at the time of testing. Outlets and piping

should be cleaned as necessary.

Viscosity 

Viscosity is the thickness of the material flowing through the

tube. Air will flow faster than blood or purulent empyema drainage.

As viscosity increases, the pressure gradient needs to be

increased in order to maintain an adequate flow rate. 

By understanding physics and maximizing air flow through the

system, clinicians can facilitate evacuation of air leaks without sub-

jecting patients to potentially dangerous increases in negative

pressure.

Sources:

1. Lois M, Noppen M: Bronchopleural fistulas: an overview of the problem with special
focus on endoscopic management. Chest 2005;128:3955-3965. 

2. Carroll P: Enhancing the safety of medical suction through innovative technology.
RTMagazine 2008;21(2):30, 32-34.  Available online at:
http://www.rtmagazine.com/issues/articles/2008-02_04.asp
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Traditionally, portable anterior-posterior chest radiographs have been

used to assess chest tube position after tubes were inserted percuta-

neously at the bedside in trauma patients and in critically ill patients.

However, recent research has shown that plain radiographs miss a

majority of malpositioned tubes that are detected by chest computed

tomography (CT). Nurses play a critical role in monitoring patients who

have just had chest tubes placed and being alert to any signs or symp-

toms of an improperly positioned tube. 

Based on chest radiographs alone, malpositioned tubes are detected

less than 1% to 3% of the time they are present1,2. Portable lateral radi-

ographs are impractical in trauma patients because of the risk of addition-

al injury with arm extension2. Alternatively, the more three-dimensional

view provided by chest CT increases the ability to detect malpositioned

tubes, resulting in an incidence of 22% to 37%2-3. Chest tubes should be

placed in the pleural space and directed anterior and superior to evacu-

ate air and posterior and inferior to drain fluid. Malpositions have been

reported in the fissures between the lobes of the lung (intrafissural)1-3; in

the lung tissue itself (intraparenchymal)1-3; in the mediastinum2 or in an

extra-thoracic location2,3.

Factors Associated with Malpositioning 

Outside of the operating room, chest tubes are placed with two pri-
mary techniques: in one, a trocar is used to punch a hole in the chest
wall, through which the tube is inserted. The other technique uses blunt
dissection to create the chest wall opening. In addition, clinicians have
the option to place the chest tube in an anterior (ventral) location
between the second and third intercostal space in the mid-clavicular line
or in a lateral location between the fourth and sixth intercostal spaces in
the mid-axillary line. Researchers have examined if technique or location
are associated with greater incidence of malposition. One study of 101
chest tubes inserted in 68 patients with multiple trauma detected malpo-
sition with CT scan in 10% of anteriorly placed tubes and 25% of lateral-
ly placed tubes3. Another study prospectively examined 106 chest tubes
placed in 63 patients and discovered all malpositions occurred in tubes
placed with a trocar1; of these, 66% were placed laterally on the right
side1. Lim et al determined a 37% incidence of malpositioning; of these,
79% were lateral, 64% were on the right side2. 

These data might lead clinicians to avoid trocars and lateral place-
ment and to get chest CT scans on all patients, but the key factor is deter-
mining the consequences of malpositioned tubes. When a tube ends up
in the fissure or in the parenchyma, is the patient harmed? Will the pneu-
mothorax or hemothorax still be treated adequately? Is the malposition-
ing detectable clinically or is it only an incidental imaging finding?

Consequences of Malpositioned Tubes 

Malpositioned tubes may go undetected by traditional chest radi-
ograph and evacuate the pneumothorax or drain the fluid despite the
malposition, allowing the patient to recover without morbidity1. Or malpo-
sitioning can be catastrophic, causing lacerations of the lung or subcla-
vian vein1,4,5, visceral lacerations of the liver and spleen4, resulting in
hemorrhage; or failure to treat the initial pleural condition for which the
tube was intended. Clinical outcomes of most malpositioned tubes fall
between these two extremes. Other complications include bronchopleur-
al fistula1, increased risk of infection, such as lung abscess and pleural
empyema1,2,5. One series determined 16% of patients required surgical
procedures to treat complications of tube malpositioning5.

Clinical Assessment of Tube Positioning 

Clinical detection of chest tube malposition has been correlated to
imaging studies only 6%1 to 29%2 of the time. At the bedside, clinicians
may note absence of fluid drainage when the tube is placed to treat
hemothorax or pleural effusion; or lack of bubbling in the water seal
chamber when a pneumothorax is being treated2. A repeat chest radi-
ograph showing persistent pneumothorax or fluid collection is further evi-
dence of a malpositioned tube2,5. Lim and colleagues saw persistent
pleural abnormalities 53% of the time in chest CT and 50% of the time in
chest radiographs when tubes were misplaced, but clinically, only four of
the 28 tubes malfunctioned2. In Remerand et al’s review, physicians sus-
pected malpositioned tubes twice in 32 cases1. Landay and colleagues
noted clinical documentation of potential malposition before imaging 20%
of the time5. Huber-Wagner and colleagues identified this challenge of
clinical significance and further described their results as those requiring
intervention, (inserting a new chest tube) which were 6/101 (6%) and
those simply detected by imaging, but functioning: 22/101 (22%)3.

Nursing Implications 

This brief literature review shows strong preference for chest CT
imaging for patients with pleural abnormalities, particularly in multiple
trauma. However, it’s simply not practical for every patient. If a chest radi-
ograph is suspicious for a pleural abnormality and a CT scan is desired
for clarification of any other injuries, it makes sense to acquire the CT
after placement of chest tube(s), since the CT scan will allow the clinician
to evaluate the path of the chest tube with far greater accuracy than a
simple chest radiograph. Whenever a chest tube is inserted at the bed-
side, the nurse should know why the tube is inserted, to monitor for
appropriate clinical correlation with the chest drain. 

Clinical warning signs of a malpositioned tube include a lack of
improvement in the patient’s condition after chest tube placement, fluid
drainage when initial imaging showed pneumothorax only, or lack of fluid
drainage when a tube is placed for hemothorax or pleural effusion.
Similarly, a significant air leak – visible as bubbling in the water seal
chamber – in patients without pneumothorax may indicate a chest tube
placed in the lung parenchyma.  

If a chest radiograph is taken after tube placement, nurses should
monitor results to determine if there is an interval improvement from the
initial imaging that identified the pleural abnormality that required the
chest tube. If the radiograph is not improved, or if the clinical picture does
not correlate to a properly functioning chest tube, a CT scan will provide
much more detailed information about potential tube malpositioning.

Sources on page 2.
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Identifying Malpositioned Chest Tubes

Intrafissural Parenchymal Mediastinal Extra-
thoracic Total

Remerand1 22/106  21% 10/106  9% Not reported Not Reported 32/106  30%

Lim2 3/76  4% 20/76  26% 4/76  5% 1/76  1% 28/76  37%

Huber-
Wagner3 17/101  17% 4/101  4% Not reported 1/101 1% 22/101  22%

Clinical Update is an educational newsletter provided by Atrium Medical

Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.
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In The Literature

More Than JCAHO and Magnet
As healthcare becomes more competitive and hospitals

search for new ways to market their quality and services to cus-

tomers, a number of names and designations are making their

way onto billboards and into advertisements. A review article in

Nursing Management provides a concise review of Magnet

recognition from the American Nurses Credentialing Center, The

Malcolm Baldrige National Quality Award from the National

Institute of Standards and Technology, Disease Specific Care

certification from JCAHO, Solucient’s Top Hospitals (now

Thomson’s Best Hospitals, which uses CMS data), “America’s

Best Hospitals” named in US News and World Report, and

HealthGrades. The article describes whether hospitals apply for

the designation, how the award is determined and how much it

costs.

Source: Weeks S, Rubinson D, Tilley DS: The ABCs of organizational credentialing. Nursing
Management 2007;38(10):28-32,43-44.

See On the Web for the Web sites for these credentialing and award organizations. 

When is the Usual Routine an Error?
An article from a recent issue of Critical Care Nurse should

be required reading for every nurse, regardless of practice set-

ting. Elizabeth Henneman, of the University of Massachusetts

school of nursing, describes two brief case studies that initially

seem routine to experienced nurses. She describes a series of

conversations with a resident to clarify heparin orders on one

patient, and another patient whose condition deteriorated

overnight, no attending had been notified, verbal orders were

given to manage atrial fibrillation with a rapid ventricular

response, and a miscommunication occurred about whether the

patient had received digoxin. While most of us would consider

miscommunications and the need for order clarification to be

part of a routine day, Henneman points out that these are actu-

ally errors as significant as a dispensing error by the pharmacy.

Our nature to consider these as part of our nursing jobs and not

reporting them allows patterns of miscommunication to go

“under the radar,” where they are unlikely to be addressed and

fixed. This eye-opening piece will have you thinking about ways

to be more aware of everyday problems that need to be tracked

and remedied to improve patient safety. 

Source: Henneman EA: Unreported errors in the intensive care unit. Critical Care Nurse
2007;27(5):27-34.

Is the Grass Really Greener on the Other Side?
The current issue of MEDSURG Nursing features a report on

a research study conducted to compare job satisfaction

between experienced critical care and experienced medical-sur-

gical nurses. The authors note that historically, critical care nurs-

es have been identified more frequently with burnout,

decreased job satisfaction, and high levels of turnover.

However, in recent years, patients cared for outside the critical

care unit are more complex than ever before, and medical-sur-

gical nurses are each responsible for a higher number of

patients, so the researchers decided to compare the practice

groups. They examined job enjoyment, quality of care, time to

do the job, and overall job satisfaction. Surveys of 121 nurses

with five or more years of experience showed no difference in

satisfaction or individual attributes by work unit. There was also

no difference between small and large hospitals surveyed, nor

between Magnet and non-Magnet organizations. Since nursing

employment is more flexible in most areas of the country than

ever before, it would be interesting to determine how much the

nurse’s ability to work in his or her area of choice contributed to

the high level of satisfaction reported.

Source: Davis BA, Ward C, Woodall M, Shultz S, Davis H:  Comparison of job satisfaction

between experienced medial-surgical nurses and experienced critical care nurses. MED-
SURG Nursing 2007;16(5):311-316. 

Sources from page 1:

1. Remerand F, Luce V, Badachi Y, Lu Q, Bouhemad B, Rouby J: Incidence of chest tube mal-
position in the critically ill. Anesthesiology 2007;106:1112-1119.

2. Lim K, Tai S, Chan C, Hsu Y, Hsu W, Lin B, Lee K: Diagnosis of malpositioned chest tubes
after emergency tube thoracostomy: is computed tomography more accurate than chest radi-
ograph? Journal of Clinical Imaging 2005;29:401-405.

3. Huber-Wagner S, Korner M, Ehrt A, Kay MV, Pfeifer K, Mutschler W, Kanz K: Emergency
chest tube placement in trauma care – which approach is preferable? Resuscitation
2007;72:226-233.

4. Swain F, Martinez F, Gripp M, Razdan R, Gagliardi J: Traumatic complications from place-
ment of thoracic catheters and tubes. Emergency Radiology 2005;12:11-18.

5. Landay M, Oliver Q, Estera A, Friese R, Boonswang N, DiMaio JM: Lung penetration by
thoracostomy tubes: imaging findings on CT. Journal of Thoracic Imaging 2006;21(3):197-204.
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For more information about hospital recognition
programs, visit these Web sites:

HealthGrades
http://www.healthgrades.com

Joint Commission Disease Specific Care
http://www.jointcommission.org/CertificationPrograms/D
isease-SpecificCare/DSCInformation

Magnet Recognition Program
http://nursecredentialing.org/magnet/

The Malcolm Baldrige National Quality Award
http://www.quality.nist.gov/

Solucient (now Thomson) Top 100 Hospitals
http://www.100tophospitals.com

US News Best Hospitals
http://health.usnews.com/sections/health/best-hospitals
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Your friends at Atrium wish you and yours a
happy and healthy holiday season!
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The Joint Commission has established 2 new patient safety
goals for 2008. Each has a one-year phase-in period with mile-
stones to be reached at three, six, nine, and 12 months, with full
implementation in place by January 2009. The first is part of med-
ication safety, and requires organizations to implement plans to
reduce the likelihood of harm to patients associated with anticoag-
ulant therapy. As of March 31, 2007, medication errors made up
9.3% of Sentinel Events reported since January 1995, meaning
392 patients died or had a permanent loss of function as a result of
a medication error. The top “high-alert” medications include: anti-
coagulants, opiates, insulin, and sodium chloride solutions greater
than 0.9%. Injectable potassium chloride solution was on the list
but when errors persisted even after packaging changes, it was
removed from nursing units. 

The second new goal requires organizations to establish mech-
anisms to quickly recognize and respond to changes in patients’
conditions, and to enable staff members to directly request assis-
tance from specially trained people when a patient’s condition
appears to be worsening. Many hospitals have already addressed
this need by setting up Rapid Response Teams that can be sum-
moned by anyone, including patients’ family members.

The healthcare-associated infections section has been modi-
fied to allow organizations to use the hand hygiene guidelines from
the World Health Organization (WHO) or the Centers for Disease
Control and Prevention as standards. 

Chest tubes are addressed specifically in three elements of
Joint Commission standards. In Critical Access Hospital 2006
Medication Management, Standard MM.2.30 states “Emergency
medications and/or supplies, if any, are consistently available, con-
trolled, and secured.” Elements of performance A 11. states,
“equipment and supplies available for treating emergency cases
consist of at least airways, endotracheal tubes, ambu
bag/valve/mask, oxygen, tourniquets, immobilization devices,
nasogastric tubes, splints, IV therapy supplies, suction machine,
defibrillator, cardiac monitor, chest tubes and indwelling urinary
catheters.” 

FAQs for the 2007 Patient Safety Goals specifically mentions
chest tubes in two places. First, it mentions chest tubes as a poten-
tial risk factor for falls, under the category of equipment attached to
the patient. Clinicians can reduce this risk by updating chest tube
management policies and procedures to reflect the latest research
showing patients do not routinely need to have chest drains
attached to wall vacuum in order for the chest tube to remove air
and fluid from the chest. In addition, using smaller, mobile chest

drains such as Express Mini 500™ can also help reduce the
patient’s fall risk because the drain can be gently strapped to the
body. Second, the FAQs address site marking during bedside pro-
cedures, such as chest tube insertion. Since bedside procedures
carry significant risk of a wrong site or wrong patient procedure, the
clinician should consider the timing of the procedure and the conti-
nuity of contact between the patient and the practitioner performing
the procedure. If the practitioner is with the patient from the time the
decision to insert the chest tube is made, until consent is obtained
and the procedure begun, site marking is not required. However, if
the practitioner leaves the patient at any time, the site should be
clearly marked and verified before the procedure commences. In
an emergency situation, patient safety should not be compromised
by any delay that can be caused by site marking. Typically, the
practitioner is in constant attendance in these sorts of emergency
situations. However, unless the risk outweighs the benefit, a “time
out” to verify the correct patient, site (right/left) and procedure with
other team members is appropriate.  

In review, the National Patient Safety Goals include the follow-
ing, with specific criteria established for different patient care set-
tings (2008 items in italic):

• Patient identification

• Improve communication

• Medication safety

– Reduce the likelihood of harm associated with
anticoagulation therapy

• Healthcare-associated infections

– Comply with CDC or WHO hand hygiene guidelines

• Reconcile medications

• Reduce falls

• Influenza and pneumococcal disease

• Surgical fires

• Implement National Patient Safety Goals

• Patient involvement

• Pressure ulcers

• Risk assessment

• Change in patient condition

– Improve recognition and response to changes in patients’
conditions

– Establish a method that enables staff to directly request
assistance from specially trained people when a patient’s
condition appears to be worsening

• Universal protocol for preventing wrong site, wrong person,
wrong procedure surgery
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Joint Commission Patient Safety Goals

Clinical Update is an educational newsletter provided by Atrium Medical

Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.
Q.Should an X be used to mark the correct surgical or

procedure site? 
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Answer on other side
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In The Literature

Recognize Stress, Then Manage It
The current issue of Nursing Economic$ reports on a

study from Old Dominion University in which professors of

nursing leadership examined the effect stress has on pro-

ductivity and nurse retention. Today, in addition to the usual

stressors of too much work, not enough time, and physical

challenges, intergenerational conflict has been added to

the mix. While the authors do not offer a single solution to

the problem, they point out that it is critical that nurse exec-

utives actively acknowledge stress and its consequences

as a major challenge for nursing staff and provide a variety

of ways for nurses to individualize their stress manage-

ment strategies.
Source: Milliken TF, Clements PT, Tillman HJ: The impact of stress management on

nursing productivity and retention. Nursing Economic$ 2007;25(4):203-210.

Factors Associated with UTI
Researchers from Brisbane, Australia and Houston, TX

collaborated to publish a study on analysis of a general

hospital population to determine the factors associated

with healthcare-associated UTI. Through sophisticated sta-

tistical analysis, the authors identified the following patient

characteristics as risk factors for developing UTI: pro-

longed length of stay, presence of a urinary catheter, male,

unresolved spinal injury, fracture/dislocation, transfer from

or to another hospital, underlying neurological disease,

some assistance with ADLs required prior to admission,

and previous stroke. The first three risk factors are well

documented in the literature, but the remaining were not as

well reported. Other reported factors such as diabetes, eth-

nicity, and other infections were not found to be statistical-

ly significant in this study of 4157 consecutive hospital

admissions.

Source: Graves N, Tong E, Morton AP, et al.: Factors associated with health care-

acquired urinary tract infection. American Journal of Infection Control 2007;35:387-392.

Reducing MRSA Harm
The Institute for Healthcare Improvement is committed

to improving healthcare quality by reducing the 40,000 inci-

dents of "medical harm" that happen daily in the US health

system. The VA Pittsburgh Healthcare System was able to

reduce MRSA infection in two acute care units over a four

year period. A report in the current issue of Nursing
Management describes how they did it. After some tradi-

tional approaches on pilot units, interventions were

expanded to other units by using the model of positive

deviance; that is, the belief that certain individuals or

groups practice in such a way as to find better solutions to

common problems than their peers, even with equal

access to resources. This model builds on internally gen-

erated successes. It worked: in eight months, the number

of MRSA surgical site infections dropped from 40 to two.

This quick-read will help you learn how to facilitate change

in your organization.

Source: Forsha B, Richmond I: Best-practice protocols reducing harm from MRSA.

Nursing Management 2007;38(8):22-27. 
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National Patient Safety Goals

The Joint Commission has set up a single Web page
from which you can access a variety of information on
patient safety goals. Here, the goals are outlined for
each program (practice setting), you can download an
updated PowerPoint presentation that includes the new
goals for 2008, read frequently asked questions and a
wealth of additional resources. 

http://www.jointcommission.org/PatientSafety/National
PatientSafetyGoals/

Hand Hygiene

We all learned in school that handwashing is the num-
ber one way to reduce the risk of healthcare-associated
infections. The Joint Commission has added the hand
hygiene guidelines from the World Health Organization
to the guidelines from the Centers for Disease Control
and Prevention as acceptable standards on which orga-
nizations can base their policies and procedures. Here
are links to the WHO published guideline, and to the
CDC entry page on hand hygiene, from which you can
link to the guidelines, slide shows and other tools to
help remind your clinical staff of the importance of
hand hygiene. 

http://www.who.int/patientsafety/events/05/HH_en.pdf

http://www.cdc.gov/handhygiene/
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A.
An X should never be used to mark a surgical or proce-

dure site because it could be misinterpreted as a mark indi-

cating not to operate in that location. The Joint

Commission suggests using the word YES to indicate the correct

site, as it is unambiguous.
Source: http://www.jointcommission.org/NR/rdonlyres/98572685-815E-4AF3-B1C4-

C31B6ED22E8E/0/07_HAP_NPSGs.pdf

CChheecckk  YYoouurr  KKnnoowwlleeddggee......

Look for a new blog written by newsletter editor Pat Carroll.

Called Nurses' Wisdom From the Break Room, the blog is

designed for discussion of clinical topics, challenging situations,

and as a place to get clinical questions answered.

You can find it at http://nursing.advanceweb.com

In the navigation bar to the left, look for Community,

then click on Nurse POV blog. 
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Persistent air leaks (PAL) are a significant challenge following lung
resection because they prolong hospitalization and significantly
increase the cost of care. In fact, these air leaks are the most common
complication after this type of surgery.  

PAL Management 
PAL has been reported as a complication ranging in incidence from

3% to 25% following pulmonary resection. Surgeons have searched
for the best way to manage postoperative PAL. Various studies have
shown that placing the chest drain to gravity drainage reduces the risk,
because chest drains connected to a vacuum source — creating suc-
tion — pull air through the initial leak, keeping it open1-3. Other
approaches include chemical pleurodesis, in which a chemical is used
to scar the pleural space, creating adhesions that block the hole; sur-
gical repair of the leak; and prolonged tube thoracostomy. Chemical
pleurodesis is generally avoided if further surgery may be necessary
or if lung transplant might be needed for a condition other than cancer
in the future. Surgical repair is problematic, exposing patients to surgi-
cal risks a second time. Maintaining thoracic drainage over the long-
term is much more manageable in recent years with the introduction of
mobile chest drainage. A miniaturized version of the standard chest
drain, complete with safety devices, can be sent home with the patient,
reducing the risk of prolonged hospitalization.    

Autologous Blood Patch: A New Approach
The concept of using the patient’s own blood to patch a small open-

ing in a body membrane was introduced into widespread practice in
the 1960s, when a paper was published recommending epidural injec-
tion of the patient’s blood to seal the dura after lumbar puncture for
diagnostics or regional anesthesia. This technique is used to treat post
dural puncture headache, which occurs in about 10% of patients and
can be disabling. The headache occurs when a tiny opening in the
dura allows cerebral spinal fluid to leak into the epidural space. A
“blood patch” works because blood clots and seals the hole, stopping
the leak.

Using Blood Patch on the Lung
The first report of instilling a patient’s own blood into the pleural

space to seal a hole causing a pneumothorax was in 19874. At that
time, blood was considered a chemical pleurodesis, causing beneficial
adhesions that would seal a leak in a patient with recurrent and chron-
ic pneumothorax. Now it's evident that the clot seals the lungs and no
adhesions form. In the intervening years, there have been anecdotal
case series reports about the efficacy of this technique. One report5

had 100% success rate with 11 patients treated for postoperative per-

sistent air leaks. This surgeon used 50mL of autologous blood inject-
ed through the chest tube that was then clamped for 30 minutes. While
there were no complications reported, the risk for pneumothorax exists
anytime a chest tube is clamped while a patient has an active air leak.
In fact, there is a report on a complication of tension pneumothorax fol-
lowing a patch in a 19-year-old woman with cystic fibrosis and persis-
tent air leak following a spontaneous pneumothorax6. It was initially
decompressed with a 12Fr intercostal catheter, connected to an under-
water seal drain. The blood draw took 2 minutes before the blood was
injected into the 12Fr catheter. During the injection, the patient devel-
oped severe respiratory distress, and a clot blocking the catheter was
discovered. A forceful installation of normal saline dislodged the
obstruction, and the patient’s breathing returned to baseline. Thus, two
important rules are clear: blood draws must be done quickly, through
large-bore catheters in large vessels, such as the basilic or cephalic
vein in the antecubital space; and the installation must be done
through a large bore thoracic catheter immediately after the blood draw
to prevent clotting in the syringe or thoracic catheter.

A report from Italy published in 20068 described the surgeons’ expe-
rience with 21 patients with PAL following pulmonary resection over a
7-year-period (4% incidence). The majority of patients were treated
with a 150mL blood patch; two received 50mL and six received 100mL.
Their success rate in resolving the leaks was 100%.

First Randomized Controlled Study
The most recent published report is the first prospective randomized
controlled trial of a blood patch to treat PAL8. Researchers in the UK
randomly assigned patients with PAL following lobectomy into two
groups. The study group was treated with a 120mL blood patch, while
the control group was treated with tube thoracostomy alone.  In 18
months their incidence of PAL was 6.9%, which yielded 20 patients for
the research.  After blood patch, the leak was sealed by the next day
in 59% of patients. Patients in the study group had the leak seal in five
days versus 11 for the controls; drain removal was after 6.5 days ver-
sus 12 in controls; and hospital discharge was 5.5 days sooner in the
study group (all p<0.001). 

Contraindications for blood patch include chest wound or any indi-
cation of chest infection. Blood is an ideal medium for bacterial growth;
thus, strict aseptic technique is required. There is some discussion in
the literature as to whether the blood should be instilled through the
thoracic catheter later than post-op day 5 because of the increased
likelihood of bacterial contamination of the catheter the longer it is in
place. 

In addition to treating PAL for post-operative patients, this blood
patch technique may also have a place in managing patients who
develop air leaks from maximal ventilatory support during treatment of
adult respiratory distress syndrome. Since these patients are not sur-
gical candidates, this approach offers a non-surgical approach to a
potentially life-threatening complication.
Sources on page 2.
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Treating Persistent Air Leak Following Lung Resection
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Q.Which type of lung resection is most likely to produce
a post-operative air leak? 
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In The Literature

Evidence-Driven or Old Wives’ Tale?
If a patient drinks a hot or cold beverage, how long should we

wait to measure an oral temperature with an electronic ther-

mometer? Does tachypnea affect temperature accuracy? In the

past, those questions were answered with consensus opinions,

not backed up with a lot of evidence. Now, the current issue of

MEDSURG Nursing contains a well-thought-out study of these

phenomena.  It took 23 minutes (mean) for subjects to return to

baseline after drinking 30mL of a hot beverage, and 15 minutes

(mean) after drinking 30mL of a cold beverage. Surprisingly,

tachypnea did not affect the oral temperature. Researchers rec-

ommend waiting 30 minutes after ingestion of fluid to derive a

more accurate oral temperature.

Source: Quatrara B, Coffman J, et.al.: The effect of respiratory rate and injection of hot

and cold beverages on the accuracy of oral temperatures measured by electronic ther-

mometer. MEDSURG Nursing 2007; 16(2):105-108.

Are APNs Invisible Champions?
Ruth Kleinpell has written an interesting article in the current

issue of Nursing Management in which she suggests that
advanced practice nurses have a significantly positive impact in
acute care hospitals, but organizations need to do a better job
identifying those changes in outcomes most affected by their
presence. In this quick-read, Kleinpell spells out how to develop
an outcome management plan, and provides a timeline for out-
come assessment of APN practice. While she focuses on col-
lecting data to establish the value of APNs, this model can be
used to develop any outcome measures you would like to track.
Source: Kleinpell R: APNs invisible champions? Nursing Management 2007;38(5):18,

20, 22.

Is God in Your Unit?
The current issue of Dimensions of Critical Care Nursing con-

tains an article describing how nurses collaborate with the hospi-
tal chaplain to allow the chaplain to be more visible in the units,
and to incorporate the philosophy of spiritual care assessment for
each patient in the critical care units. The authors cite a study
from Press-Ganey that identified the number one unmet need of
patients and families is their spiritual and emotional needs. By
making the chaplain a full-time member of the care team,
patients’ needs are better met, and communication about end-of-
life care is much more easily facilitated.
Source: Hughes B, Whitmer M, Hurst S: Innovative solutions: a plurality of vision inte-

grating the chaplain into the critical care unit. Dimensions of Critical Care Nursing
2007;26(3):91-95. 
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3. Marshall MB, Deeb ME et al: Suction vs water seal after pulmonary resection: a ran-
domized prospective study. Chest 2002;121(3):831-835.

4. Robinson CL: Autologous blood for pleurodesis in recurrent and chronic spontaneous
pneumothorax. Canadian Journal of Surgery 1987;30(6):428-429.

5. Lang-Lazdunski L, Coonar AS: A prospective study of autologous ‘blood patch’ pleu-
rodesis for persistent air leak after pulmonary resection. European Journal of
Cardiothoracic Surgery 2004;26(5):897-900.
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* articles provide detailed descriptions of procedures to use “blood patch” technique
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Pandemic Flu Coming to a Computer Near You

Pandemic flu planning has become a greater focus of gener-
al disaster planning for acute care hospitals and the commu-
nities they serve. Each state handles emergency planning
differently by using the Department of Public Health, the
state’s Department of Homeland Security and relationships
with local government in various ways. 

http://www.pandemicflu.gov is a “one stop shopping” site
established by the US Department of Health and Human
Services. Here, you can link to pages that identify what
your state is doing with regard to state and local planning
as well as resources for different community stakeholders,
such as school planning, healthcare planning, workplace
planning, and individual planning. 

At http://www.osha.gov/Publications/OSHA_pandemic_health.pdf
you’ll find a brand new publication from OSHA providing
guidance on preparation and response for health care work-
ers and healthcare employers. Which staff members would
continue to work during a pandemic? Which would stay
home? What can employers do to make it more realistic for
nurses to work? This resource is filled with checklists, sam-
ple plans and guidance to help organizations answer these
key questions and establish a plan of action. 

Have you been to the CDC lately? The Centers for Disease
Control and Prevention debuted their newly designed Web
site last month at http://www.cdc.gov. It is designed to be
more user-friendly for different people looking for
resources whether they be members of the general public,
the press, or health care providers. You can take a virtual
tour at http://www.cdc.gov/vrtour.html — be sure to turn
your speakers on! For more specific information about pan-
demic flu, visit http://www.cdc.gov/flu/avian/

OOnn  tthhee  
WWoorrlldd  WWiiddee

WWeebb

A.
Subsegmental resections, such as wedge resections,

result in greater air leaks because the lung tissue is not

dissected and removed along a natural anatomical plane,

as is the case in lobectomy.
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Conventional wisdom would not ask the question about whether car-
diopulmonary bypass is a factor in post-operative cognitive decline
(POCD), but rather the pathophysiology of the factors that affect cog-
nition after patients have been on bypass. However, research released
last week reporting on a five-year follow-up that compared the POCD
between groups of off-pump CABG (coronary artery bypass graft) and
on-pump CABG patients found no difference in long-term cognitive
changes between two matched groups1. First, we’ll review the patho-
physiology related to cardiopulmonary bypass, and then explore the
latest research about the differences in patient outcomes when bypass
is or is not used during CABG surgery.   

Pathophysiology Related to Bypass 
A review of POCD in Chest 2 suggests that cerebral injury associat-

ed with POCD results from a complex interaction between cerebral
microemboli, global cerebral hypoperfusion during surgery, and an
inflammatory response at the cellular level. The inflammatory
response comes about in three ways: contact between blood and the
artificial tubing of the bypass circuit activates the immune system;
cross-clamping the aorta causes ischemia in the heart, lung, and kid-
neys followed by reperfusion that activates cellular and humoral
responses, leading to a systemic inflammatory response; and the non-
specific activation of immune response seen with any major surgery.
Hypothermic bypass attenuates the overall inflammatory response
when compared with normothermic bypass.

The non-pulsatile flow generated during bypass is thought to exac-
erbate regional differences in distribution of blood flow in the brain, and
post-bypass reperfusion injury that occurs once pulsatile flow is
reestablished contributes to the inflammatory activation. 

Another review in Neurologic Clinics3 identifies five factors that have
been associated with short-term cognitive changes after CABG with
bypass. 

1) During aortic cannulation, decannulation and cross-clamping,
showers of emboli are common. However, there is no consensus in the
literature as to the clinical importance of these particles, or their effect
on cognitive function. The authors suggest that the key factor may be
the patient’s baseline status; those without pre-existing cerebrovascu-
lar disease may not have measurable effects, while those with wide-
spread vascular disease are much more sensitive to small distur-
bances in blood flow. In fact, some studies have shown one-third of
otherwise asymptomatic people have silent brain infarcts visible on
MRI at baseline.

2) One-third of bypass patients will develop new atrial fibrillation
(AF) postop. The most consistent risk factor for new-onset AF is older
age, which is also a risk factor for POCD. AF is widely recognized as
a significant risk factor for stroke. 

3) As people age, the vascular system becomes less elastic and the
brain needs a higher driving pressure to assure perfusion. This makes
older patients even more susceptible to both regional and global cere-
bral hypoperfusion associated with bypass.  

4) General anesthesia for any reason results in cognitive decline —
one study demonstrated cognitive changes in 19% of patients aged 40
to 60 years 7 days following surgery. 

5) Depression is common after CABG, and some researchers sug-
gest depression skews assessments of cognitive function. However,
the greatest predictor of postop depression is preop depression, and
in prospective studies in which cognitive function was measured
preop, there is no correlation between depression and POCD.

Comparing Surgical and Non-surgical Patients
Researchers from Johns Hopkins University examined cognition in

four groups of patients: those undergoing CABG with bypass; those
undergoing CABG without bypass; those with similar cardiovascular
disease, but not having surgery; and a heart healthy control group.4

Compared with the healthy group, the other three groups had lower
cognitive scores from the start, particularly in the areas of executive
function (in which the brain coordinates multiple cognitive tasks simul-
taneously, plans, and shifts attention), psychomotor speed (the time it
takes to physically respond to a signal), and motor speed (which can
be a simple as tapping fingers). These findings were consistent with
assessments of other groups of people who had diabetes and hyper-
tension, without overt coronary disease. 

The four cardiac groups were followed with cognitive assessments
at baseline (preop in surgical patients), 3 months and 12 months. The
heart healthy group showed no significant changes in cognitive func-
tion. Surprisingly, there were no significant differences in cognitive
changes between those with heart disease who had surgery on
bypass, surgery without bypass or medical management alone.
Significantly more surgical patients reported declines, but they were
not confirmed with objective assessment.

Long-Term Analysis
What makes the new JAMA report1 particularly interesting is that

patients had follow-up testing at 5 years after surgery — the longest
interval examined to date. This timeframe presented special chal-
lenges for researchers who needed to differentiate between “normal”
changes associated with aging and those attributable to CABG
surgery. After adjusting for elapsed time, researchers found no differ-
ence between bypass and non-bypass patients in cognitive outcomes,
subsequent rate of cardiovascular events, angina, or quality of life.
Thus, the authors suggest focusing on other aspects related to cogni-
tive function, such as age and health at the time of surgery, preopera-
tive risks for cognitive decline, and the concept of how major surgery
itself sets off a systemwide inflammatory response. Evidence is show-
ing that use of cardiopulmonary bypass is not itself responsible for
POCD after CABG surgery.
Sources on page 2.
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Q.In 2004, the most recent year for which statistics are
available, how many CABG procedures were per-
formed in the US? What percent of that total is men,

and what percent is women? 
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What Chart Audits Miss
The current issue of the Journal of Infusion Nursing has a valu-

able article about evaluating the implementation of evidence-based

recommendations for vascular access, nursing assessment, and

device selection by auditing charts. The researchers wanted to eval-

uate whether a chart audit captured the same elements as observing

the nurse in practice. The tools designed by the researchers sought

to capture a patient profile, use of IV guidelines, and patient out-

comes. 

It turned out that the focus on chart audits captured improve-

ments in documentation, but not necessarily in nursing practice. In

particular, chart audits did not capture the clinical decision-making

process nurses do, often subconsciously, every day. While this

research was about vascular access, the underlying findings on the

usefulness of chart audits can apply in any practice setting.
Source: Higuchi KA, Edwards N et al: Development of an evaluation tool for a clinical

practice guideline on nursing assessment and device selection for vascular access.

Journal of Infusion Nursing 2007;30(1):45-54.

ER to ICU Time
A study reported in the current issue of the Journal of Emergency

Nursing examined whether wait times between the time of ICU trans-

fer order and the time the patient arrives in a critical care setting

affect in-hospital mortality. ED nurses are experts in identifying life-

threatening conditions and responding quickly to stabilize patients,

but are not experts in specialized ongoing critical care these unsta-

ble patients require. These researchers discovered that mortality rate

was higher when more time elapsed between the ICU transfer order

and the physical transfer to a critical care unit. On a weekend, mor-

tality rates were even higher, largely due to the delays in diagnostic

testing related to different staffing patterns compared with weekdays.

This is another study that shows that nurses do the best job they

can with the resources available, but when the hospital capacity is

stretched to its limit, patients’ outcomes suffer. Nurses must be

involved in the process to redesign care so that the cascade of “no

critical care beds” that leads to ED nurses providing ongoing care to

critically ill patients (which reduces ED nursing efficiency) that leads

to full EDs, long wait times and eventually, closed EDs with EMS on

diversion can someday be a relic of the past.
Source: Clark K, Normile LB: Influence of time-to-interventions for emergency depart-

ment critical care patients on hospital mortality. Journal of Emergency Nursing
2007;33(1):6-13.
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Last month, the Joint Commission held a press conference
to address an issue coming to the forefront of patient safety:
low health literacy. JCAHO issued a white paper with 35
recommendations. Not sure if this is a problem for your
patients? According to the National Assessment of Adult
Literacy, about half the U.S. population has difficulty using
text to accomplish everyday tasks. How many of those are
your patients?

Joint Commission Resources

The Joint Commission has established a Web page with
access to many resources for health professionals working
with patients with low health literacy. From a 64-page
white paper that provides a crosswalk between National
Patient Safety Goals, the risks presented by low-literacy,
and communications-related solutions; to case studies and
strategies to address communication needs across the con-
tinuum of care, to fact sheets, streaming video presenta-
tions, and a link to additional resources — nurses are sure
to find some new ideas and strategies for patient education
here.

http://www.jointcommission.org/NewsRoom/PressKits/
Health_Literacy/default.htm

CASAS

The Comprehensive Adult Student Assessment System,
CASAS, is the most widely used system for assessing adult
basic reading, math, listening, writing, and speaking skills
within a functional context. That means determining
whether people can do things based on their understanding,
not just repeat words and numbers that are unrelated to
functional tasks. For example, knowing the date and time of
an appointment, arranging transportation, and determining
how long it will take to get from home to the office or clin-
ic is functional literacy, not just saying “two-thirty at my
doctor’s office.” CASAS arranged with Portland State
University to make a national database available for free.
You can search adult literacy figures by state, county, con-
gressional district, and city or town. These data will give
you a snapshot of the community served in your practice
area, so you can focus on those particular needs. 

https://www.casas.org/lit/litcode/search.cfm

Health Literacy Consulting

A leading expert in designing materials that are sensitive to
literacy issues is Helen Osborne of Natick, MA. She is gen-
erous with the amount of information she provides on her
site.  She’s just started providing video tips as well.  And,
Helen is the driving force behind Health Literacy Month
every October.

http://www.healthliteracy.com/

OOnn  tthhee  
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A.
According to statistics compiled by the American Heart

Association, there were 427,000 revascularization proce-

dures done in the U.S. in 2004.  Men had 71% percent of

procedures, while women had only 29%.  More procedures were

done in the South than in any other region, almost by a factor of 2.

Heart Disease and Stroke Statistics — 2007 update, American Heart

Association. Available at: http://tinyurl.com/3bzrdw
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In this December newsletter, we like to provide you with a quick
overview of research published this year relating to cardiothoracic
surgery or trauma. Here’s what we found interesting.   

Re-exploring the Chest in the ICU 
A nurse’s perception of whether it’s good practice to open a patient’s

chest in the ICU in the first 24 hours after cardiac surgery often
depends on whether the nurse works in critical care or the OR. A
British study in the Annals of Thoracic Surgery examined the feasibili-
ty of re-exploration (REX) in the ICU instead of taking the patient back
to the OR. Over 10 years, 243 patients (3.4%) required REX for bleed-
ing or other hemodynamic instability (cardiac arrest REX excluded).
The surgeons describe a scenario in which “surgical technique is iden-
tical to that in theater [OR].”  The ICU was one large room with curtains
separating the beds. The authors state, “Traffic in the ICU is not
restricted during [REX].” Members of the REX team came from the
OR, performed a surgical scrub and wore full sterile garb. 

Eighty-six percent of patients had REX for bleeding, 9% for suspi-
cion of cardiac tamponade, and 5% for both. Of the patients bleeding
when the chest was opened, 55% had focal bleeding at the operative
site, 33% had diffuse bleeding and 5% had both. The main concern
about an ICU REX is sternal wound infection; their rate was no differ-
ent than patients who did not have REX. The authors see ICU REX as
preferred over the OR since the transfer delays the procedure, carries
high economic costs, and imposes a great demand on the OR. The
ICU and perioperative nurses’ views are not included.
Charalambos CP, Zipitis CS, Keenan DJ: Chest reexploration in the intensive care unit after

cardiac surgery: a safe alternative to returning to the operative theater. Annals of Thoracic
Surgery 2006;81:191-4.

When Hemothorax is Missed
An article in the American Journal of Surgery examined the inci-

dence of occult or “missed” hemothorax in blunt trauma patients.
Researchers did a retrospective review to compare the identification of
hemothorax on a standard supine chest radiograph with detection on
a thoracic computed tomography (TCT) scan. Traditionally, TCT was
done only when an abnormality was detected on the radiograph. 

The majority of patients had been in an MVC, were male, mean age
43, with mean injury severity score (ISS) of 20. There were 107 cases
of occult hemothorax in 88 patients (21.5%). Most of these patients
required mechanical ventilation and 34 of them also had an occult
pneumothorax. Occult findings on TCT were associated with rib frac-
tures and a higher ISS. Once the occult fluid and air was identified, the
researchers identified characteristics that differentiated patients treat-
ed with chest tubes from those who were not. The significant variables
were: ISS — patients who required chest tubes had a higher average
ISS (30.02 v. 21.04), a greater need for mechanical ventilation (46% v.
21%) and were more likely to have occult pneumothorax in addition to
occult hemothorax. Nothing unexpected there.

These findings, however, raise the question about the cost/benefit
ratio of performing TCT in all blunt chest trauma patients, particularly
in lower-volume trauma services. On the benefit side, what potentially
serious complications can be avoided when abnormalities are discov-
ered that do not appear on a standard chest radiograph? On the cost

side, do TCTs result in over treatment — exposing patients to the risks
associated with chest tubes that otherwise would not have been
placed or needed? Interesting questions for future research.
Stafford RE, Linn J, Washington L: Incidence and management of occult hemothoraces.

American Journal of Surgery 2006;192:722-726.

Pain Management During Chest Tube Removal
Nursing researchers from Wright State University conducted a study

to determine if a deep-breathing relaxation exercise in conjunction with
opioid analgesia would reduce patients’ pain during and after chest
tube removal (CTR) following coronary artery surgery. 

Breathing exercises consisted of inhaling slowly through the nose
and exhaling through pursed lips. Patients were asked to start the
relaxation breathing 5 minutes before CTR, to shift focus to their
breathing and to use relaxation breathing as long as they wanted after
the procedure. A challenge for the researchers was a lack of stan-
dardization in opioids used, but the control group and the treatment
group were equivalent in type of opioid and route, dosage equivalents
and mean pain score before the procedure (5.05 on a 1-10 visual ana-
log scale). Immediately after CTR, the control group’s mean pain rat-
ing was 8.61 versus 6.57 in the treatment group (p = .006). At 15 min-
utes after CTR, the control mean was 5.57; treatment mean was 3.07
(p = .004).

These researchers recommend nurses immediately adopt teaching
breathing exercises as a routine nursing intervention adjunct to opioids
for pain management, and to participate in developing multidisciplinary
postoperative pain management protocols, as the mean score of 5.05
before CTR shows that postoperative pain was not properly managed
at baseline.
Freisner SA, Curry DM, Moddeman GR: Comparison of two pain-management strategies

during chest tube removal: relaxation exercise with opioids and opioids alone. Heart &
Lung 2006;35:269-276.

Mediastinal Nodes in Lung Cancer
Traditionally, there has been a variety of expert opinions as to

whether to remove all, some, or none of the mediastinal lymph nodes
during pulmonary resection for lung cancer. A special study group of
the American College of Surgery Oncology is examining a number of
issues related to node dissection. The first published report looks at
mortality and morbidity associated with complete mediastinal lym-
phadenectomy. Patients with early-stage cancer were studied — a
total of 1,023 across the United States. 

Operations lasted 15 minutes longer when lymph node dissection
was done in comparison to lymph node sampling. There was no dif-
ference in complications or deaths between the groups. Thus, the
researchers now recommend full lymph node dissection for disease
staging, while the patients in this study are followed-up long term to
see if lymph node dissection improves longer-term survival.
Allen MS et al and the ACOSOG Z0030 study group: Morbidity and mortality of major pul-

monary resections in patients with early-stage lung cancer: initial results of the randomized,

prospective ACOSOG Z0030 trial. Annals of Thoracic Surgery 2006;81:1013-1020.
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Recognize and Reward Staff
In the current issue of Nursing Management, nurses from The

Medical Center in Columbus, GA describe an interesting approach to

competing for staff among 4 — soon to be 5 — hospitals in the area.

Instead of a paper-based sign up for extra shifts followed by hours

on the phone calling people to cover open shifts, the system was set

up online.  

When nurses log in, they are only shown shifts that meet their

skills and qualifications. The technology locks out nurses who would

be signing up for overtime for the first week, providing first access to

part-time and per diem staff only. Using technology also gives every-

one the opportunity to see the open shifts at the same time online

from home or work, increasing the system’s fairness. Once the sys-

tem was designed, the hospital added incentive points to each open

shift. Higher points are awarded for working an open shift on

evenings, nights, weekends and holidays. Designed like a credit card

bonus system, staff members collect points that can be cashed in for

a variety of awards from a catalog, ranging from movie tickets and

gift certificates for local restaurants to MP3 players. 

This approach has saved each nurse manager 4 hours a week on

staffing, has improved morale by giving nurses more flexibility and

choices about scheduling, and helped nurses become more com-

fortable with technology, leading them to more on-line learning

opportunities.
Source: McKnight B, McDaniel S, Ehmann V: Try point incentives for employee reward

and recognition. Nursing Management 2006;37(12):42-45.

Unforgettable Patient Care Events
Researchers from the University of Tennessee interviewed staff

nurses about their most unforgettable patient care experiences to

see if there was a common theme or long-term consequences for

nurses who described them. Nurses from a number of specialty

areas were interviewed. To limit bias, there were no set questions;

the opening for the nurses was, “Tell me about a time when you pro-

vided nursing care to a patient.” Questions were only posed to clari-

fy what the nurses were saying.

Four themes emerged regardless of nursing specialty: extraordi-

nary events that broke routine, events that were incomprehensible to

the nurse or led to “what if” questions long after the event, events in

which nurses wanted to understand what could have been done dif-

ferently, and the effects of working alone or with a team. 

Nurses universally talked about lessons learned, and many

expressed moral distress (even years later) at trying to make sense

of the elements of their work that diminished their efficacy, such as

poor staffing, a general lack of resources, and a lack of collegial sup-

port. The researchers suggest that moral distress is inherent in the

practice of the registered nurse — not only in life or death situations,

but in the hundreds of decisions a nurse makes every day.  
Source: Gunther M, Thomas SP: Nurses’ narratives of unforgettable patient care events.

Journal of Nursing Scholarship 2006;38(4):370-37.

Nurses and Patients See Needs Differently
The current issue of Dimensions of Critical Care Nursing

includes a study from the University of Alabama in which nurse

researchers explored the differences between what nurses and

patients thought were special needs in critical care. 

Nurses identified pain management, nausea, and general com-

fort as special needs for their patients, and patients identified mis-

communication, anxiety, pain and relaxation as their special needs.

A particularly interesting finding is that nurses attributed much anxi-

ety to pain management, whereas the patients were anxious about

whether caregivers were talking about them, the presence of the

Foley catheter, and the unexpected sights and sounds of the critical

care unit.  
Source: Godfrey B, Parten C, Buckner EB: Identification of special care needs.

Dimensions of Critical Care Nursing 2006;25(6):275-282.
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Every year, more sites are introduced or redesigned to pro-
vide nurses with ready access to the latest research and
news coming from major conferences. Check these out:

The Virginia Henderson International Nursing Library,
maintained by Sigma Theta Tau can be reached directly at
http://www.nursinglibrary.com

Medscape for Nurses has a variety of full-text journals
online, as well as excellent reporting from major national
and international conferences. They also provide e-newslet-
ters, CE features and Webinars — all free. Just sign up at
http://www.medscape.com/nurses. (And for the tech savvy
folks out there, you can add a Medscape button to your
Google toolbar.)

Pubmed now has a feature called “My NCBI.” Users can
log in and save searches on the NCBI server. Then, just log
in from any computer and the information will be there.
This is great if you do searches online at home or in an
office and then want to call them back up in the medical
library. There are other interactive services available in con-
junction with your medical library: http://www.pubmed.gov
and click on My NCBI in the upper right corner.

OOnn  tthhee  
WWoorrlldd  WWiiddee
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>>>>> PLEASE NOTE >>>>>

This is our last printed issue. If you currently
do not receive the newsletter electronically,

go to
www.atriummed.com/clinicalupdate
to add your email address to our list.
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Best Wishes for a Happy
& Healthy New Year!
From Your Friends at Atrium 
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Today, hyperbaric medicine is a recognized specialty and hyperbar-
ic oxygen therapy (HBOT) has seen tremendous growth, particularly in
treating complex nonhealing and at-risk wounds, even in critically ill
patients.   

How Hyperbaric Therapy Works 
Hyperbaric therapy is all about the physics of gas flow and diffusion.

Normally, at sea level, the atmospheric pressure (1 ATA) allows diffu-
sion of oxygen across the alveolar-capillary membrane, from an area
of higher pressure in the alveolus to an area of lower pressure in the
capillary. At high altitudes, hypoxia occurs when lower atmospheric
pressure creates less of a pressure gradient for diffusion. The amount
of inspired oxygen (FIO2) is still 0.21 — it’s the drop in pressure that
causes hypoxia.

Conversely, increased atmospheric pressure can produce hyperox-
ia. If all other variables, such as the FIO2, remain the same, and the
body is subjected to more than 1 ATA, the amount of oxygen dissolved
in the blood will increase, and gas bubble volume (if present in decom-
pression syndrome or air embolism) decreases. 

About 97% of total oxygen content in the blood is carried by hemo-
globin. The other 3% is dissolved in the blood, reflected as PaO2.
Increasing pressure has little effect on hemoglobin, but a great impact
on PaO2. If PaO2 is 90mmHg at 1 ATA and pressure goes to 3 ATA,
PaO2 will approach 2000mmHg1. Yes, two thousand.  That will feed
lots of oxygen-starved tissue cells.

Indications for HBOT
Beside carbon monoxide poisoning and decompression illness,

HBOT has been tried for many other conditions, particularly in a last-
ditch effort to see if hyperoxia will help. The conditions for which
Medicare and most private insurance companies will provide cover-
age, based on solid evidence of effectiveness from the Office of
Technology Management2, are: gas embolism, gas gangrene, acute
traumatic peripheral ischemia, crush injuries and suturing of severed
limbs, progressive necrotizing infections, acute peripheral arterial
insufficiency, preparation and preservation of compromised skin grafts,
chronic refractory osteomyelitis, radiation injuries, cyanide poisoning,
and diabetic wounds in the lower extremities that meet certain criteria2.
Wound care is based on the pathophysiology — if the wound is not
healing because tissues are too hypoxic to heal as a result of poor
blood flow, then HBOT will likely help. 

Many of these conditions are present in critically ill patients, often
those with multisystem trauma who require chest drainage. 

Types of Chambers
Monoplace chambers are tubes into which a patient is slid on a mat-

tress. The cylinder is approximately 33 inches in diameter, which
allows a patient’s head to be raised about 25 degrees. The wall of the

chamber is typically made of clear acrylic so the patient can easily see
the room around him and watch television as a distraction to reduce
the feeling of claustrophobia. Monitoring wires and IV tubing can be
passed through to the room via specially designed ports, but once the
patient is pressurized, care providers cannot easily touch him. These
chambers are best for wound care applications, and other out-patient,
non-critically ill patients. If a critically ill patient needs therapy but can-
not be moved to a multiplace chamber, the risk of very limited patient
access is weighed against the potential benefits of therapy. 

Multiplace chambers range in size from twice the size of monoplace
chambers to actual rooms that can be pressurized. Patients can be on
stretchers, in wheelchairs, or can be seated in built-in easy chairs for
treatment. Care providers can be in the chamber with patients for the
entire treatment time (for critically ill patients), or in large chambers,
care providers can enter and leave through an entry lock in which
treatment pressures are equalized with atmospheric. 

Chest Drains in Hyperbaric Therapy
Untreated pneumothorax is one of the few absolute contraindica-

tions to HBOT1. If there is any question about a potential pneumotho-
rax in any patient who needs HBOT, a chest tube should be strongly
considered before therapy begins. 

Researchers in Australia looked at how HBOT pressure changes
affect a dry suction chest drain in a study published earlier this year.3

Ideally, the disposable chest drain should move in and out of the cham-
ber with the patient, to avoid changing devices for the therapy period.
The key risk period is during decompression, when air spaces expand
as the ATA is lowered, theoretically putting the patient at risk for ten-
sion pneumothorax. During pressurization, there is a risk of accumula-
tion of high negative pressures within the drain and the pleural space.  

When these researchers investigated their standard chest drain unit
(Atrium Oasis™ Dry Suction 3600 Chest Drain), they made the follow-
ing recommendations:

• To keep intrapleural pressures below -40 cmH2O during pressuriza-
tion, do not use source suction. Leave the suction tubing open to air
for equilibration. Pressurization should not be any faster than 10kPa
(75mmHg)/min (which would get to 2 ATA in about 10-15 minutes).
The Oasis™ high negativity float valve automatically vented poten-
tially harmful high negative pressures that normally occur during
pressurization.

• Once maximum treatment pressure is reached, apply suction if clin-
ically indicated for an air leak. Researchers found setting suction
level at -10 cmH2O on the drain will handle all but the largest leaks
from a bronchopleural fistula.

• If there is no evidence of air leak at maximum pressure, there is no
risk for positive intrapleural pressures during decompression.
Otherwise, keep the drain on at least -10 cmH2O suction until cham-
ber pressure is equal to ambient pressure (1 ATA).

HBOT is a promising treatment for many conditions faced by criti-
cally ill patients. For the first time, we now have independent data con-
firming the safety of a specific disposable chest drain in HBOT — and
other high pressure situations you face everyday. 

September 2006
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Chest Drainage and Hyperbaric Medicine

Q.Australian researchers examined one valve that
automatically vents high negativity from the Oasis™

drain while maintaining the integrity of the water seal
during HBOT. What other safety device helps you protect all of
your patients from high negative pressures? 

CChheecckk  YYoouurr  KKnnoowwlleeddggee......

Answer on other side
Clinical Update is an educational newsletter provided by Atrium Medical

Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.

See sources on page two.
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In The Literature

Are You Simming?
Simulation is hot in health care education right now and will only

become more instrumental in the near future. In fact, the North Shore

- Long Island Jewish Health System in New York calls its simulation

lab the “Patient Safety Institute.” An article in the current issue of the

Journal of Infusion Nursing describes a study that compared a “vir-

tual reality simulator” with simulated limbs to teach phlebotomy. The

virtual reality simulator showed an arm on a computer screen, and

users interacted with a mouse and a special interface through which

the user manipulated a syringe to simulate puncture. The simulated

arm contained latex veins covered by vinyl skin. These researchers

found better outcomes when the simulated arm learners were com-

pared with the virtual reality learners. The research design is rigor-

ous, and details are provided in the article, but this reminds us that

for training, more sophisticated and expensive tools are not always
better. 
Source: Scerbo MW, Schmidt EA, Bliss JP: Comparison of a virtual reality simulator and

simulated limbs for phlebotomy training. Journal of Infusion Nursing 2006;29(4):214-224.

More on Our Aging Workforce
Don’t miss the report on the results of a nursing workforce survey

in the July issue of Nursing Management.  The headline is that after

single digits for the years finishing this decade, next decade, fully half

of the current workforce plans to retire. Look around, and you’ll see

more nurses in their 40s and older (as most of us can tell in the mir-

ror) — particularly in periop nursing. This survey shows that work-

places are not even close to developing “redesigned roles for mature

nurses” — such as allowing us to split a 12-hour shift into a time-

share of 2 six hour shifts. Nurses who work in physically demanding

specialties such as critical care and ER are much more likely to leave

their positions around age 50, unless modifications are introduced.

This study’s great because it provides recommendations for chang-

ing the work environment to make it more user-friendly.  
Source: Hader R, Saver C, Steltzer T: No time to lose. Nursing Management 2006;

37(7):23-26,28-29,48.
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A.
The filtered manual vent on the top of the drain, allows

filtered air into the chest drain system to release nega-

tive pressure build-up and drop the water level in the

water seal back down to baseline.  

CChheecckk  YYoouurr  KKnnoowwlleeddggee......

Hyperbaric and undersea medicine is currently recognized
by the American Board of Medical Specialties as a sub-spe-
cialty of Emergency Medicine or Preventive Medicine.
There are many Web sites devoted to hyperbaric therapy.
Keep in mind that not all sites touting hyperbaric therapy
are legitimate — some are merely slick marketing tools.
You can count on these sites. 

Undersea and Hyperbaric Medicine Society

This organization was originally the Undersea Medical
Society when it was founded in 1967, but changed its name
and focus in 1986 when hyperbaric medicine therapy
became more commonplace for treating a variety of med-
ical conditions. The site at http://www.uhms.org, contains a
link to a database of randomized controlled trials in hyper-
baric medicine, along with a wealth of other resources. This
organization is the international recognized authority on
hyperbaric and diving medicine and it accredits hyperbaric
programs as well.

Baromedical Research Foundation

This non-profit organization, based in South Carolina, but
affiliated with researchers from the US and around the
world, conducts research on the uses of hyperbaric therapy.
They are currently recruiting patients for clinical trials.
Visit at http://baromedicalresearch.org

An affiliated group, National Baromedical Services, Inc. at
http://www.baromedical.com provides hyperbaric training
and services. Their online education arm is at
http://www.mededonline.org

Evidence-Based Reports

This link, http://tinyurl.com/q6jhf, shortened from 433
characters, will take you to search results on hyperbaric
treatment at the Cochrane Collaboration, which you can
visit at http://www.cochrane.org.

OOnn  tthhee  
WWoorrlldd  WWiiddee

WWeebb......

Sources from page one:

1. Frakes MA, Evans T: Putting on the pressure. RT Magazine 2006. Available online at

http://tinyurl.com/jghjc

2. Centers for Medicare and Medicaid Services: Technology Assessments for Hyperbaric

Oxygen Therapy for Hypoxic Wounds and Diabetic Wounds of the Lower Extremities

(CAG-00060N) 2001. Available online at:

http://www.cms.hhs.gov/mcd/viewtechassess.asp?id=37

3. Walker KJ,Millar IL, Fock A: The performance and safety of a pleural drainage unit under

hyperbaric conditions. Anaesthesia and Intensive Care 2006; 43:61-67.

Suggested readings: 

Neumeister M: Hyperbaric oxygen therapy. E-medicine 2005. Available online at

http://www.emedicine.com/plastic/topic526.htm

Moon RE, Camporesi EM: Hyperbaric medicine. Respiratory Care Clinics of North America
1999. Part I 5(1), Part II 5(2)

>>>>> GREAT NEWS >>>>>
Atrium University’s CE

Program is now available
exclusively online at

atriumU.com
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Pain management continues to be a major concern of hospitalized
patients. While many strides have been made treating pain, it would be
best if we could reduce pain from the start. The Journal of Clinical
Nursing published a well-written literature review on chest tube
removal pain earlier this year1 (that contains citations to the studies
discussed here) and it gives us a chance to provide tips for evaluating
this type of research and to review the current state of knowledge.  

These May Skew Findings 
In order to provide ethical nursing care, analgesics cannot be with-

held from patients in pain in order to establish a control group for a
research study. Early research about chest tube removal used control
groups because the research then was designed to determine the sen-
sations and level of discomfort patients felt during chest tube removal.
Once it was clear that chest tube removal without premedication is
indeed, uncomfortable, research study design shifted to comparing
how well different types of analgesia mitigate the discomfort.

One of the greatest challenges for researchers are the variables that
affect a patient’s postoperative, procedure-related pain experience.
Since chest tubes are typically removed within 24 hours of heart
surgery, there will be some residual effect from anesthesia and stan-
dard postoperative analgesics. It is virtually impossible to control for
baseline analgesia and how those drugs will interact with the study
drugs administered. At best, baseline pain measurements are done
before the intervention drugs are given, but in reality, it’s not practical
to develop a method that would account for individual patients’ phar-
macokinetics. 

Another challenge for premedication situations is determining the
optimal time to wait after medication is administered before the proce-
dure is done and then putting research into practice. Unless there is a
clinician available who does not have to be in the OR during the day,
approaches that require timing such as applying EMLA cream and
waiting three hours may be extremely difficult to implement in every-
day bedside care.

Sensations Associated with Chest Tube Removal
Initial nursing research first focused on determining just what sen-

sations patients experienced so that interventions could be based on
evidence rather than an assumption that all discomfort was caused by
pain. It turned out that in addition to pain, patients described the pulling
and burning sensations they felt as equally uncomfortable. 

Around the same time, three studies were done on nonpharmaco-
logical interventions to mitigate discomfort. Music, guided relaxation
and topical ice therapy had no effect. However, these interventions
might have a synergistic effect when combined with medication. 

Opioids, Local Anesthetic, or Medical Gas?
Research now focuses on comparing classes of drugs: opioid anal-

gesics, typically morphine; local anesthetics such as lidocaine and
EMLA cream; and inhaled nitrous oxide. 

Opioids
There is no question that morphine is an effective analgesic; the

question is, how much is needed to relieve discomfort associated with
chest tube removal? After an initial study in which 4mg was given IV 5-
15 minutes before the procedure showed little effect on patient com-
fort, researchers administered 0.1mg/kg doses instead. The most
recent study2 called for that dose of morphine, administered a full 20
minutes before the procedure, and patients reported much better pain
control during chest tube removal. As always, there is a risk of
hypoventilation with opioids, and these researchers excluded patients
with elevated PaCO2 levels at baseline postoperatively from their
research group. 

Local Anesthetics
Local anesthetics have been studied under three general adminis-

tration protocols. Bupivacaine, administered through the lumen of the
chest tube; lidocaine or bupivacaine infiltrated subcutaneously or sub-
fascially around the tube insertion site; and EMLA cream applied topi-
cally. Interpleural bupivacaine was equivalent to saline in one study of
41 adults. On the other hand, subcutaneous bupivacaine or subfascial
lidocaine (with or without simultaneous IV morphine) has consistently
shown favorable results. 

Nitrous Oxide
Entonox, an equal gaseous mixture of nitrous oxide and oxygen,

has also been examined. This gas mixture is popular for treating pain
outside the U.S. during prehospital care. When Entonox inhalation is
used alone, compared with morphine or local infiltration, there is a sig-
nificant lack of pain control. It may have a place in combination with
another approach. 

EMLA
EMLA stands for “eutectic mixture of local anesthesia” in which

equal parts of lidocaine and prilocaine are mixed. This eutectic mixture
allows the two anesthetics to remain in a liquid-oil state at room tem-
perature, significantly increasing dermal absorption. A layer of cream is
applied to the site and covered with an occlusive dressing. Local anes-
thesia is achieved in about an hour, but peak effect takes 2 to 3 hours.
While this approach eliminates the need for needlesticks to infiltrate
the local tissue, the need to plan ahead and apply the cream three
hours in advance may be unrealistic on some surgical services. 

One study of 52 adults that administered EMLA and morphine to
one group and EMLA alone in the other group found the EMLA pro-
vided better comfort without any sedation. A similar study in children
found less response to the discomfort from the procedure when EMLA
alone was used. 

Summing it Up
We do have an evidence base that can guide our efforts to reduce

the pain and other unpleasant sensations our patients feel when chest
tubes are removed. The one point the successful approaches have in
common — waiting ample time for the drugs to take effect — is the one
that will challenge implementation at the bedside of patients on a busy
surgical service. 
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Reducing Pain of Chest Tube Removal

Q.What is a VAS (used for patient assessment)?

CChheecckk  YYoouurr  KKnnoowwlleeddggee......

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical

Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.

See sources on page two.
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In The Literature

A,A and O – Really?
The current issue of the Journal of Nursing Scholarship contains

an interesting review of the literature and discussion about nurses’

use of “orientation” when assessing level of consciousness. As the

author points out, people can be disoriented when their level of con-

sciousness is diminished as well as when they have organic brain

disease such as dementia or psychiatric illness. Alverzo begins by

questioning “person, place and time” as key indicators of anything.

Most people would not know the time if they were sick and in a room

without windows. Patients who wake up in strange places such as an

ED may have no idea where they are. While nurses have relied on

this assessment, no research has validated it. This is a great look at

one of those sacred cows. 
Source: Alverzo JP: A review of the literature on orientation as an indicator of level of

consciousness. Journal of Nursing Scholarship 2006;38(2):159-164.

ADN to BSN – Cold Cash
We are not going to fight the entry into practice issue here, just

as Christina Graf didn’t in her article in the current issue of Nursing
Economic$. She examined the issue in dollars and sense — do AD

nurses who go back to school for their BSN offset the cost of their

education with workplace wage premiums? For more than half the

nurses, the answer is no.  

Currently, we need to increase the nursing workforce to manage

increased patient demand and the impending retirement of baby

boom nurses. Sixty percent of new grads in 2000 had two year

degrees. In areas of acute shortage, does it make sense to increase

opportunities through shorter programs to get more bodies at the

bedside, and then provide support for furthering their education?

That debate will never be resolved, but Graf provides a fascinating

perspective on the challenges we face.  
Source: Graf CM:ADN to BSN: Lessons from human capital theory. Nursing Economic$
2006;24(3):135-141.

Only Need to Know, Please!
How do you limit information about evidence-based practice

changes to the bare bones “need to know”? One method is

described in the current issue of Nursing Management.  The authors

describe a system they implemented, called TRIP — Translating

Research Into Practice. They boil things down to a single page, col-

orful summary sheet that is a quick read for staff and not as intimi-

dating for budding authors. By creating a template, nurses know

what to expect and where to find certain information. The goal for

TRIP is to disseminate information quickly, and to encourage nurses

with practice questions to do their own review of the literature and

report back to their colleagues.  

Source: Block LM, LeGrazie BA: Research into practice: don’t get lost in translation.
Nursing Management 2006;37(5):37-40.
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A.
VAS stands for “visual analog scale” which means that

patients rate their pain by identifying a point on a line, rather

than verbally assigning a number to their pain.  Research

has found good reliability with this instrument in acute pain.  
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Symptom Research

The National Institutes of Health has published an online
textbook called “Symptom Research: Methods and
Opportunities.” This 27-chapter book is interactive, and
provides a wealth of information about designing research
and assessing symptoms such as pain, delirium, fatigue,
insomnia and sleep loss, and dyspnea. If you are looking
for new assessment tools to use in the clinical setting, set-
ting up a research protocol, or looking for more information
to use when interpreting published studies, this site will
save you a lot of trouble.  

http://tinyurl.com/e75nd

Pain Scales in 17 – no, 18 Languages!

The British Pain Society has published their standard pain
scale in 17 different languages – all available free for
download. 

http://www.britishpainsociety.org/pain_scales.html

Partners Against Pain offers a simple scale in 18 languages
with few that overlap the BPS languages at
http://tinyurl.com/qqmup as well as a comprehensive pain
assessment toolkit at http://tinyurl.com/md8j3

If you have ever felt frustrated by a lack of a translator for
a patient who appears to be in pain, these sites are for you.

Taking Care of Pain

The City of Hope’s Beckman Research Institute has pub-
lished a comprehensive list of resources for nurse
researchers and for bedside practice. In addition to pain
assessment, there are chart audit tools, quality of life
assessments and lots of information on end-of-life care, one
of AACN’s priorities. 

http://cityofhope.org/prc/pain_assessment.asp for pain
assessment

http://cityofhope.org/prc/res_inst.asp for research instru-
ments
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Sources from page one:
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The American Heart Association published a major update to guide-
lines for cardiopulmonary resuscitation and emergency cardiovascular
care in the December 13, 2005 issue of Circulation. All AACN mem-
bers received a copy of that issue last month, but at over 200 pages,
it's a lot to read through. Our goal with this issue of Clinical Update is
to provide you with a one-page overview of the changes you can dis-
tribute to your staff and post in the units until you get new training
materials and everyone takes a renewal course under the new guide-
lines.   

Compressions: Push Hard, Push Fast 
More than ever before, the latest guidelines emphasize the critical

importance of good chest compressions. It makes sense — perfect
ventilation doesn't help the patient if the oxygen can't get to the tissues.
Appropriate drug therapy won't be effective if circulation isn't adequate. 
• Push hard and push fast: 100 compressions per minute for

everyone (but newborns)
• Use equal compression and release time (0.3 seconds each)
• Allow the chest to return to normal position (full recoil)

between compressions
In order to speed up compressions, most people will shorten the

upstroke of the compression and not allow the sternum to return to its
normal resting position. However, this approach does not allow the
heart to re-expand fully, and limits venous return. Over time, this will
compromise cardiac output.
• Relieve the person doing compressions every 2 minutes
• Make the switch in 5 seconds or less
• Do not interrupt compressions for more than 10 seconds

except for defibrillation and intubation
Manikin studies show that compression quality declines after two

minutes (not enough depth, rate, or recoil) but people doing compres-
sions don't feel tired until five or more minutes have passed. During
resuscitation, the recorder should keep track of compression time by
the clock, and announce when a rotation is needed.  

Throughout the new guidelines, changes are made in BLS and
ACLS to limit interruptions of compressions. Studies of CPR performed
by health care professionals show that patients receive no compres-
sions for 24% to 49% of total CPR time. When compressions stop,
blood flow stops immediately and coronary artery perfusion pressure
falls. The first compressions after an interruption do not produce as
much perfusion as subsequent compressions. The bottom line? More
interruptions decrease the chance of survival from cardiac arrest.

Airway Must Take Priority for Ventilation
While health care providers caring for trauma patients with potential

c-spine injuries have always been taught not to use a head tilt-chin lift
to open the airway, the new BLS guidelines modify that approach. New
recommendations are to start with the jaw thrust maneuver without
head extension, but to move to the head tilt immediately if the jaw

thrust doesn't work. That's because opening the airway is the priority
in an unresponsive trauma patient. The jaw thrust is very difficult to
learn and perform adequately, and there is no assurance that this
maneuver will keep the spine still. Oxygen must be delivered to the tis-
sues, and a patient airway is essential.
• Endotracheal tube placement must be confirmed with a CO2 or

esophageal detector device
The new guidelines call for this additional assessment of tube

placement immediately after intubation, during transport and whenev-
er the patient is moved; it's no longer optional. 
• Each rescue breath should last one second
• Breath volume must produce a visible rise of the chest
• When an airway is in place, do not pause compressions for

ventilation
Since perfusion is reduced during CPR to 25% to 33% of normal,

ventilation can also be less to maintain a normal ventilation/perfusion
ratio. Positive pressure ventilation — whether mouth-to-shield/mask or
with a resuscitation bag — increases intrathoracic pressure, which will
decrease venous return. Thus, the new guidelines recommend avoid-
ing breaths that are too large (ideally, approximately 500 mL) or giving
too many breaths to minimize the negative effects on venous return
and cardiac output.
• During the first minutes of CPR for ventricular fibrillation,

compressions are more important than ventilation
In the first minutes of a cardiac arrest, a reserve of oxygen is pre-

sent in the blood. Thus, oxygen delivery to the tissues is determined
by the effectiveness of compressions, not rescue breathing.

Defibrillation: Major Changes
New guidelines for defibrillation follow the same theme: minimize

interruptions of compressions. 
• Administer a single shock (not stacked shocks)
• Do not pause to check pulses after shock
• Resume CPR immediately after the shock
• Check pulses after 2 minutes of CPR

Studies showed that a 3-shock sequence can result in delays of 19
to 37 seconds or longer between the first shock and resumption of
CPR, which is deemed unacceptable. During this time, coronary artery
perfusion drops, and it takes more time to restore perfusion when com-
pressions start up again. A well-perfused heart is more likely to
respond favorably to defibrillation.

Harder to Unlearn Than to Learn
For those of us who have been taking and teaching ACLS courses

for decades, this update will be challenging to implement. It is far
easier to learn new things than to "unlearn" what we already know
and then start over. I'll bet I'm not the only nurse who will always
think of a rhythm without pulses as "EMD." The good news is that the
new guidelines are based on more extensive research than ever
before and give us the best chance at successful resuscitation.

March 2006
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New Guidelines for CPR and Emergency Cardiac Care

Q.
What are the 11 factors that contribute to a pulse-
less rhythm?

Check Your Knowledge...

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.

See sources on page two.
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In The Literature

Checking Gastric Tube Insertion
The current issue of the American Journal of Critical Care con-

tains an interesting article about the use of carbon dioxide detection
as a safety measure to identify inadvertent placement of gastric
tubes in the airway. The authors describe a system in which they ini-
tially used capnography with great success, and then evaluated the
CO2 detectors that change color as an alternative to capnography.
Their research showed that these colorimetric detectors were as
accurate as capnography in identifying the presence of carbon diox-
ide and inadvertent airway cannulation. 

What's missing from this article, however, is a cost analysis com-
paring capnography to colorimetric testing. The authors describe
using a portable capnograph, and at times it was not available. With
the disposable one-use colormetric device averaging $10 each, and
capnography now widely available and integrated into traditional
bedside monitors, capnography may be less expensive. When two
methods have equal accuracy, cost should be a factor to consider. 
Source: Burns SM et al: Detection of inadvertent airway intubation during gastric tube
insertion: capnography versus a colorimetric carbon dioxide detector. American Journal
of Critical Care 2006;15(2):188-193.

State of the RN Workforce
Peter Buerhaus and colleagues wrote a six-part series of articles

examining the RN workforce for Nursing Economic$. The sixth arti-
cle in the current issue summarizes the findings reported in the pre-
vious five articles and provides recommendations for a strategic plan
for nursing management. The researchers' recommendations
include: fixing problems associated with a negative climate in the
workplace, measuring and improving nursing contributions to patient
safety, thinking long-term, increasing capacity in nursing education
programs, promoting a balanced, professional image for nursing,
improving workforce diversity, and recognizing that positive changes
in the workplace are possible. 

This is a must-read for all nurse managers and educators.  
Source: Buerhaus PI et al. State of the registered nurse workforce in the United States.
Nursing Economic$ 2006;24(1):6-12.

What Satisfies Nurses?
Researchers from New York conducted a national survey of

1,538 RNs working in nursing to determine which factors were asso-
ciated with work satisfaction and reported their findings in the current
issue of the Journal of Nursing Scholarship. This survey is unique in
that it was not limited to nurses working in a hospital. They discov-
ered that work setting was not related to satisfaction except for those
nurses working in education — they were more satisfied than the rest
of the nurses surveyed. 

Not surprising to nurses, salary was not significantly related to
satisfaction. Fairness in wages was related, as was paid time off.
Paid time off was important as a way to reduce work-to-family con-
flict. More important to satisfaction than wages are autonomy in prac-
tice, a variety of work assignments, supervisory support, and oppor-
tunities for promotion. There are great recommendations for nurse
managers in this report. 
Source: Kovner C, et al. Factors Associated with Work Satisfaction of Registered
Nurses. Journal of Nursing Scholarship 2006;38(1):71-79.
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A.
Hypovolemia, hypoxia, hydrogen ions (acidosis),
hypo/hyperkalemia, hypoglycemia, hypothermia, tox-
ins, tamponade, tension pneumothorax, thrombosis

(coronary/pulmonary), trauma

Check Your Knowledge...

Are you and your staff ready for a public health emer-
gency? You can begin to assess readiness with new simula-
tions designed by researchers at the University of Illinois at
Chicago. "Mobile Panflu Prep" is available on March 1 as a
free download to cell phones from Cingular, Sprint and T-
Mobile; users must register to see if their particular phone
can handle the simulation. An anthrax simulation is in the
works. For more information, visit
http://www.publichealthgames.com

How Healthy is Your State?
The Trust for America's Health provides a report card for
all 50 states in which the state is compared to the US as a
whole. Click on your state and you'll get a list of adult
health, child health, and public health indicators; CDC
funding for various health programs; bioterrorism prepared-
ness and HRSA non-research funding. The state sites also
provide information about health disparities, obesity, birth
defects, and cancer. You'd probably have to visit 10 sites
and wade through layers of information to get the informa-
tion pulled together for you here.
Visit http://healthyamericans.org

ACLS and BLS Online
The issue of Circulation containing the new emergency car-
diac care guidelines is available free online at
http://circ.ahajournals.org/content/vol102/suppl_1/
The American Heart Association provides Webcasts on the
new guidelines that can be viewed online or downloaded as
podcasts at:
http://tinyurl.com/nvd8p
An AHA online renewal course for health care provider
BLS is available at:
http://tinyurl.com/pcqv6

On the 
World Wide

Web...

Sources from page one:
American Heart Association: Currents in Emergency Cardiovascular Care 2005-06; 16(4).
American Heart Association: Guidelines for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care. Circulation 2005;112(24) suppl. IV1-IV211.
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In this year-end double issue of Clinical Update, we're provid-
ing a review of studies published in 2005 about chest tube man-
agement. A full reference list follows the review so you can con-
sult the original studies for details. 

Ultrasound: The Future is Here? 
Over the past ten years, bedside ultrasound in the emergency

department and critical care units has become an integral part of
patient assessment. Technology has become portable, with
hand-carried ultrasound units widely available. Experts point out
that with proper training, anesthesiologists, emergency medicine
specialists, and intensivists can all perform targeted, focused
ultrasound examinations. One expert calls these technology-
extended physical examinations1 and there's no reason APRNs
can't add this tool to their skill set, too. Echocardiography has
been a standard assessment for decades, and bedside examina-
tions of critically ill patients have expanded to include assess-
ments of left and right ventricular diastolic and systolic function,
cardiac output, sepsis-related cardiomyopathy, filling pressures
and volume status, and pulmonary artery pressures2.

Now, ultrasound examinations are used for central line place-
ment, assessment of intra-abdominal fluid, urinary bladder scans,
and focused assessment of trauma patients2. Sonography has
not been used to assess the lungs because ultrasound has his-
torically not been a good tool for evaluating air-filled structures.
Clearly, CT scan is the "gold standard" for medical imaging of the
chest, but in the emergency department and critical care unit, CT
may not be practical because it requires moving the patient to the
medical imaging department and transferring the patient to the
exam table (a particular challenge for patients requiring mechan-
ical ventilation), there can be significant delays between the time
a CT scan is ordered and the patient is actually imaged, patients
are exposed to radiation, and CT scans are expensive3. Chest
radiographs can miss 30% to 40% of pneumothoraces in ICU
patients3, and a supine film has a sensitivity of only 39% (the pro-
portion of people with the condition who have a positive result)
and an accuracy of only 47% (the closeness of the measurement
to the true value) in detecting pleural effusion in patients receiv-
ing mechanical ventilation4. Given these challenges, it's worth
exploring ultrasound technology to see if lung imaging has clini-
cal applications. In fact, researchers found that ultrasound meas-
urements correlated better with effusion volume than radiograph-
ic estimates did. 

Two key studies published this year from hospitals in France
support using bedside ultrasound examinations to detect occult
pneumothorax and non-loculated pleural effusions in critically ill
patients3,4. Since pneumothorax occurs in about 6% of critical

care patients, and as many as 62% of medical ICU patients have 
a pleural effusion related to atelectasis, heart failure, fluid over-
load, hypoalbuminemia or abdominal diseases, a quick, easy, 
reliable assessment tool can revolutionize diagnosis and man-
agement of these pleural complications. 

The key to using ultrasound for pulmonary assessment is 
establishing key findings that are consistent with the diagnosis of 
pneumothorax or pleural effusion, and these two studies do just 
that. Roch and colleagues4 describe three  measurements 
that can be made with sonography to evaluate effusion: the dis-
tances between the lung and diaphragm, the lung and the poste-
rior chest wall at the lung base and at the fifth intercostal space 
when the patient is supine. These researchers concluded that 
their study supported other research that demonstrated sonogra-
phy was more accurate than radiography in quantifying pleural 
effusions since parenchymal disorders on a supine chest radi-
ograph obscure pleural fluid assessments. 

Lichtenstein and colleagues3 evaluated medical imaging data 
on patients admitted to the intensive care unit where each patient 
is routinely scanned with whole-body ultrasound and chest 
radiography. They examined 200 consecutive patients who also 
had chest CT done, to compare the key findings in each 
imaging modality in patients with and without pneumothorax. 
The three findings these researchers identified are: lung 
sliding, a move-ment visible at the pleural line caused by the 
lung's movement toward the abdomen during inspiration; the A 
line, a line visible between the rib shadows; and the lung point, 
the point at which the lung tissue collapsed by the pneumothorax 
is or is not in con-tact with the chest wall. When all three findings 
were present, the sensitivity for pneumothorax was 79% (higher 
than radiography) and the specificity (the proportion of people 
free from disease who have a negative test) was 100% — 
no false positives occurred.  

These researchers cite the advantages of sonography in diag-
nosis for pneumothorax: unlike other organs, the lungs can 
almost always be visualized; the imaging is highly sensitive for 
pneumothorax; a diagnosis can be made in a matter of minutes 
(critical in an emergency situation); the patient does not have to 
be moved, the imaging is totally noninvasive; and there's a short 
learning curve for the person doing the imaging.

These studies need to be replicated before radiography can be 
replaced, but this research is a promising look at the future of 
imaging in critically ill patients suspected of having pleural effu-
sion and pneumothorax.
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It's How Young You Feel - Really!
An article in the current issue of Nursing Economic$ describes

research that examined how older and younger RNs differ, and how
those differences can help guide employers and policymakers. The
researchers found remarkably few differences, but perhaps that's
because of how they approached the research. Is the key the age of
the nurse, or is it the years of experience that makes the difference?
For example, the authors cite research that student nurses were
equally interested in a position in acute care, regardless of their age.
The current research found that 72% of 18 to 29 year old nurses
worked in acute care, compared with only 38% of RNs age 50 and
older. This is a significant finding, for their analysis shows that the
fears of severe shortages in acute care hospitals when older nurses
retire may be misplaced; instead, the shortages are more likely in
subacute, long-term care and home or community care organiza-
tions. 

The authors suggest that acute care managers should develop
strategies targeted at keeping experienced RNs in their 40s in place.
Their research shows this is the critical time at which RNs explore
alternative employment outside the traditional acute care hospital
setting. 
Norman LD, Donelan K, Buerhaus PI, Willis G, Williams M, Ulrich B, Dittus R: The older nurse
in the workplace: does age matter? Nursing Economic$ 2005;23(6):282-289.

More on Ultrasound

Physicians doing research on ultrasound in pneumothorax have
a Web site about their training. However, since they are in Paris,
the Web site is in French. But, don't worry - Google can trans-
late it for you. Go to http://www.google.com and click on lan-
guage tools without typing in the search box. Scroll down to
"Translate a web page" and type in http://www.ceurf.net, select
French to English from the drop-down menu and click "trans-
late." Voila! The page appears in English, as do the linked
pages. For an algorithm, the translation is quite readable.
Particularly fascinating is the page that explains why Dr.
Lichtenstein uses the bat as the logo for this group that promotes
use of ultrasound in urgent care. 

Medscape provides an article about using ultrasound to assist
with central venous catheter placement at http://www.med-
scape.com/viewarticle/511335. If you're not already a Medscape
member, you can join for free at http://www.medscape.com and
subscribe to a number of very useful e-mail updates about con-
tent added to the site regularly. 

To learn more about using ultrasound in trauma patients, visit
http://www.trauma.org/radiology/FASTintro.html for a multime-
dia presentation that includes video.

Image Resources Online

Looking for images you can use for teaching purposes, or to 
learn more yourself? There are many resources online. 

Trauma.org has a comprehensive image bank at:
http://www.trauma.org/imagebank/imagebank.html Images are 
categorized to make browsing easier. Beware — the clinical 
images are very graphic. Check out the chest folder — there are 
terrific images of pneumothorax and hemothorax, rib fractures, 
and penetrating chest wounds. If you have students who have 
never seen a true flail chest, the short video is remarkable. 
They'll never forget it. 

AllReferHealth.com is a health information Web site that has 
partnered with ADAM to provide images and illustrations to site 
visitors. Go to  http://health.allrefer.com/pictures-images/ for a 
complete index.

Hardin MD is a fabulous resource from the Hardin Library of 
the Health Sciences at the University of Iowa. MD does not 
stand for medical doctor, but rather "meta directory," a directory 
of the best directories of health information on the Internet. Go 
to http://www.lib.uiowa.edu/hardin/md/pictures.html for the 
main index page for pictures. The main Hardin page is at: http://
www.lib.uiowa.edu/hardin/md/index.html 

The Karolinska Institutet is Sweden's largest center for medical 
training and research, and one of the largest centers in all of 
Europe. Their medical library provides us with yet another 
lengthy directory of image resources online at:
http://www.mic.ki.se/MEDIMAGES.html

On the 
World Wide

Web...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.
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Best Wishes for a Happy
& Healthy New Year!

From Your friends at Atrium 



Managing Malignant Pleural Effusions (MPE)
Recurrent MPE is one of the most frustrating complications 

of cancer, and often interferes with routine home care and 
home hospice care when dyspnea becomes so great the fluid 
must be drained in the hospital. Two studies this year exam-
ined long-term efficacy and safety of pleurodesis, a procedure 
in which the pleurae are intentionally scarred to hold them 
together permanently, obliterating the pleural space so there 
will be no place for fluid to accumulate. 

One study5 compared a solution of 0.5% silver nitrate to a 
solution of 5 grams of talc diluted in saline to a volume of 
50ml. These researchers placed a chest tube to drain the 
MPE, and then injected the sclerosing solution through the 
chest tube. The tube was removed when the drainage was 
less than 100ml in 24 hours. A successful pleurodesis was 
defined as no recurrence of MPE. In this study, both agents 
were equally successful. The authors cite one article that 
strongly recommends against talc pleurodesis because of a 
suggested risk of ARDS, but a robust debate followed the 
publication of that article, and at most, talc appears to pose a 
risk to one percent or fewer of patients who receive it. None of 
the 25 patients who received talc in this study had a pul-
monary complication. 

Another study6 was done to evaluate safety and efficacy of 
talc pleurodesis when an average of 8 grams of sterile, 
asbestos-free talc powder was placed on the pleural surface 
under direct thoracoscopic visualization. A chest tube was left 
in place after the procedure until drainage was less than 
100ml in 24 hours. Again, procedural success was defined as 
no recurrence of MPE. In this study, 83% of patients were free 
from recurrence for 180 days; 30-day mortality rate was 17%, 
due to rapid progression of the malignancy. In retrospect, 
these patients probably should not have had the procedure 
done. There was no evidence of any respiratory complication 
in these 102 patients.    

Air Leaks After Lung Resection Surgery
Researchers continue to examine air leaks after lung sur-

gery, since prolonged leaks lead to longer hospital stays and 
are thus, very expensive. Cerfolio and colleagues reviewed a 
database of surgical patients who had both an air leak and 
pneumothorax on the same day postoperatively7. In this patient 
series, the chest drain was connected to wall vacuum until the 
morning of POD 1, when patients were placed on gravity 
drainage. Suction was resumed if a patient developed new 
hypoxia with a larger pneumothorax on chest radiograph, or 
new or enlarg-ing subcutaneous emphysema, or change in 
voice pitch and subcutaneous emphysema (or a combination). 
This was called "water seal failure."

Patient variables that predicted water seal failure include a 
low carbon dioxide diffusion capacity preoperatively, an air leak 
greater than or equal to three on the monitor, and a pneumoth-
orax measured greater than or equal to 8cm on the chest radi-
ograph (details of each are in the article). These researchers 
found that 84% of patients with pneumothorax did fine on grav-

ity drainage. When patients had a large air leak and a large 
pneumothorax, 71% required suction. The air leak was not nec-
essarily the cause of the pneumothorax; the leak was a 3.4 
times stronger predictor of patients who needed suction than 
the size of the pneumothorax. 

In another study, researchers from London looked at suction 
versus gravity drainage after pulmonary resection8. These 
researchers criticize other studies that applied suction for a 
period of time postoperatively before randomizing the 
groups. In this study, the gravity drainage patients were never 
connected to suction. These researchers examined previous 
studies to determine why the "no suction" groups were connect-
ed to suction for a period of time, and learned that in one of 
Cerfolio's studies,9 the institutional review board changed his 
original research design because not using suction on one ran-
domized group was deemed "unethical." Despite the change in 
design in the current study, in which suction is never used, the 
conclusions are the same: that suction is not required for rou-
tine management of chest tubes after lung resection.

Quick Hits
Researchers in Boston have taken another look at which 

patients should be eligible for potentially curable, discrete, 
malignant lung resections10. They studied one hundred patients 
who had an average preoperative predicted FEV1 of 26% —
traditionally, patients with FEV1 <35% were deemed inoper-
able. Men who required oxygen preoperatively and had the low-
est FEV1 (<20%) were most likely to have a prolonged air leak; 
men with a high number of pack-years smoked were most like-ly 
to have complications overall. Keys to reducing morbidity 
while offering curative surgery were minimally invasive surgery 
with limited resection and simultaneous lung volume reduction. 

Surgeons performing lobectomy for lung tumor examined 
134 patients to see if risk factors for prolonged postoperative air 
leak (>7 days) could be identified11. Gender, type of lobectomy, 
age, and BMI had no correlation; COPD did. Researchers 
believe increased airway resistance and pulmonary parenchy-
mal changes associated with COPD caused the prolonged air 
leaks. 

Israeli surgeons randomized CABG patients to groups in 
which chest tubes were removed within 24 hours of surgery (as 
long as drainage was less that 100cc for 8 hours) or left in place 
for 48 hours12. During the time in which one group had chest 
tubes in place and the other did not, there was a significant dif-
ference in analgesic use, ambulation, and atelectasis, all favor-
ing the group with early tube removal. 

Last but not least, a study in pediatrics that examined a stan-
dardized medical regimen as a way to reduce pleural effusions, 
a major cause of morbidity, after Fontan operation13. The 
Fontan operation, or one of its variations, is used to route 
venous return directly to the pulmonary artery to bypass a
hypoplastic right ventricle, or to allow a healthy RV to pump 
systemically in children with hypoplastic left heart. The medical 
regimen included diuresis, afterload reduction, nasal oxygen for 
pulmonary vasodilation (regardless of systemic saturation), and
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a low-fat diet. There were no complications of this regimen,
pleural chest tubes were removed after 6.2 days (control: 15
days), and hospital stay was 9 days (control: 19 days). 

We look forward to monitoring the literature in 2006 and to
learning more about the best way to manage patients who
require chest drainage. You can continue to rely on us to pro-
vide you with the most up-to-date information on caring for
patients with chest tubes in the new year. 
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In the Journals
A Respiratory Must Read

If you only read one issue of Respiratory Care, the profes-
sional journal of the American Association for Respiratory Care, 
be sure and make it the November issue. Each year, the 
November issue carries the abstracts for the Open Forum at 
the International Respiratory Congress, held in December. 
Researchers have the opportunity to present their findings in a 
symposium format each year that provides those in the audi-
ence with the opportunity to learn about cutting-edge research 
before it is published, and researchers get immediate feedback 
from their observers. In the November 2005 issue, there are 
approximately 200 abstracts in 18 categories, ranging from 
monitoring to artificial airways, neonatal/pediatrics, ventilators, 
education, diagnostics, and asthma, COPD and VAP. The only 
thing that would make this section better is if the e-mail 
address of each principal investigator was provided, but 
affiliations are included if you would like to get more 
information. 
Open Forum Abstracts. Respiratory Care 2005;50(11):1467-1553.

From Age-Based to Patient Population
The current issue of Nursing Management contains a quick

summary of the JCAHO's shift from age-specific competencies
to assessing the staff's competence in caring for the population
served by your institution or health-care system. Age is only
one component of the characteristics of your service popula-
tion; others include cultural, ethnic, and faith traditions. Does
this mean that staff must be bilingual? No, but it does mean that
staff members working with people who speak a difference lan-
guage must be familiar with the organization's tools for optimiz-
ing communication with that population. 
(Visit the US Office of Minority Health's Standards for Culturally
and Linguistically Appropriate Health Care at:
http://www.omhrc.gov/clas/ and the crosswalk between these
standards and JCAHO standards at: http://tinyurl.com/a3pdg
which links to a PDF document)
Giuntolo A: How well do you know your patient population? Nursing Management
2005;36(12):8.

Ethnopharmacology or Pharmacogenetics?
A recent article in the American Journal of Nursing highlights

ethnopharmacology, which the authors describe as the study of
how genetic or cultural factors (or both) influence a drug's
action in the body. However, a check online for ethnopharma-
cology reveals that the international definition of the term is the
cross-cultural study of how people derive medicines from
plants, animals, fungi, or other naturally occurring resources.
Another term used for this study of drug actions in people of dif-
ferent backgrounds is pharmacogenetics, which is the study of
how the actions of and reactions to drugs vary with the patient's
genes. Whatever we call it, there is increasing evidence that
people respond differently to medications. For example, ACE-
inhibitors are less effective in controlling high blood pressure in
black patients, but thiazide diuretics are more effective in black
patients compared with whites, and calcium channel blockers
are likely to be more effective in blacks as well. 

The authors of this article do a great job highlighting the chal-
lenges in learning about these ethnogenetic variations because
terminology such as race, culture, and ethnicity is not standard-
ized. Waters are further muddied when terms such as "Asian"
are used to describe people from Japan, Korea, and Pakistan
and "Hispanic" includes people from Puerto Rico, Mexico,
Spain or Peru. People from such geographical distances are
less likely to have a common genetic structure than people
from a more centralized area. 

In addition to the action of drugs in the body, this article also
addresses other cultural factors such as whether a particular
cultural group is more or less likely to report side effects, to
whether cultural beliefs support the use of medications for
treatment at all. This article would be ideal as a self-study tool
for the JCAHO standard described above.
Munoz C, Hilgenberg C: Ethnopharmacology. American Journal of Nursing
2005;105(8):40-48.

(continued on back)



Managing Malignant Pleural Effusions (MPE)
Recurrent MPE is one of the most frustrating complications 

of cancer, and often interferes with routine home care and 
home hospice care when dyspnea becomes so great the fluid 
must be drained in the hospital. Two studies this year exam-
ined long-term efficacy and safety of pleurodesis, a procedure 
in which the pleurae are intentionally scarred to hold them 
together permanently, obliterating the pleural space so there 
will be no place for fluid to accumulate. 

One study5 compared a solution of 0.5% silver nitrate to a 
solution of 5 grams of talc diluted in saline to a volume of 
50ml. These researchers placed a chest tube to drain the 
MPE, and then injected the sclerosing solution through the 
chest tube. The tube was removed when the drainage was 
less than 100ml in 24 hours. A successful pleurodesis was 
defined as no recurrence of MPE. In this study, both agents 
were equally successful. The authors cite one article that 
strongly recommends against talc pleurodesis because of a 
suggested risk of ARDS, but a robust debate followed the 
publication of that article, and at most, talc appears to pose a 
risk to one percent or fewer of patients who receive it. None of 
the 25 patients who received talc in this study had a pul-
monary complication. 

Another study6 was done to evaluate safety and efficacy of 
talc pleurodesis when an average of 8 grams of sterile, 
asbestos-free talc powder was placed on the pleural surface 
under direct thoracoscopic visualization. A chest tube was left 
in place after the procedure until drainage was less than 
100ml in 24 hours. Again, procedural success was defined as 
no recurrence of MPE. In this study, 83% of patients were free 
from recurrence for 180 days; 30-day mortality rate was 17%, 
due to rapid progression of the malignancy. In retrospect, 
these patients probably should not have had the procedure 
done. There was no evidence of any respiratory complication 
in these 102 patients.    

Air Leaks After Lung Resection Surgery
Researchers continue to examine air leaks after lung sur-

gery, since prolonged leaks lead to longer hospital stays and 
are thus, very expensive. Cerfolio and colleagues reviewed a 
database of surgical patients who had both an air leak and 
pneumothorax on the same day postoperatively7. In this patient 
series, the chest drain was connected to wall vacuum until the 
morning of POD 1, when patients were placed on gravity 
drainage. Suction was resumed if a patient developed new 
hypoxia with a larger pneumothorax on chest radiograph, or 
new or enlarg-ing subcutaneous emphysema, or change in 
voice pitch and subcutaneous emphysema (or a combination). 
This was called "water seal failure."

Patient variables that predicted water seal failure include a 
low carbon dioxide diffusion capacity preoperatively, an air leak 
greater than or equal to three on the monitor, and a pneumoth-
orax measured greater than or equal to 8cm on the chest radi-
ograph (details of each are in the article). These researchers 
found that 84% of patients with pneumothorax did fine on grav-

ity drainage. When patients had a large air leak and a large 
pneumothorax, 71% required suction. The air leak was not nec-
essarily the cause of the pneumothorax; the leak was a 3.4 
times stronger predictor of patients who needed suction than 
the size of the pneumothorax. 

In another study, researchers from London looked at suction 
versus gravity drainage after pulmonary resection8. These 
researchers criticize other studies that applied suction for a 
period of time postoperatively before randomizing the 
groups. In this study, the gravity drainage patients were never 
connected to suction. These researchers examined previous 
studies to determine why the "no suction" groups were connect-
ed to suction for a period of time, and learned that in one of 
Cerfolio's studies,9 the institutional review board changed his 
original research design because not using suction on one ran-
domized group was deemed "unethical." Despite the change in 
design in the current study, in which suction is never used, the 
conclusions are the same: that suction is not required for rou-
tine management of chest tubes after lung resection.

Quick Hits
Researchers in Boston have taken another look at which 

patients should be eligible for potentially curable, discrete, 
malignant lung resections10. They studied one hundred patients 
who had an average preoperative predicted FEV1 of 26% —
traditionally, patients with FEV1 <35% were deemed inoper-
able. Men who required oxygen preoperatively and had the low-
est FEV1 (<20%) were most likely to have a prolonged air leak; 
men with a high number of pack-years smoked were most like-ly 
to have complications overall. Keys to reducing morbidity 
while offering curative surgery were minimally invasive surgery 
with limited resection and simultaneous lung volume reduction. 

Surgeons performing lobectomy for lung tumor examined 
134 patients to see if risk factors for prolonged postoperative air 
leak (>7 days) could be identified11. Gender, type of lobectomy, 
age, and BMI had no correlation; COPD did. Researchers 
believe increased airway resistance and pulmonary parenchy-
mal changes associated with COPD caused the prolonged air 
leaks. 

Israeli surgeons randomized CABG patients to groups in 
which chest tubes were removed within 24 hours of surgery (as 
long as drainage was less that 100cc for 8 hours) or left in place 
for 48 hours12. During the time in which one group had chest 
tubes in place and the other did not, there was a significant dif-
ference in analgesic use, ambulation, and atelectasis, all favor-
ing the group with early tube removal. 

Last but not least, a study in pediatrics that examined a stan-
dardized medical regimen as a way to reduce pleural effusions, 
a major cause of morbidity, after Fontan operation13. The 
Fontan operation, or one of its variations, is used to route 
venous return directly to the pulmonary artery to bypass a
hypoplastic right ventricle, or to allow a healthy RV to pump 
systemically in children with hypoplastic left heart. The medical 
regimen included diuresis, afterload reduction, nasal oxygen for 
pulmonary vasodilation (regardless of systemic saturation), and

Clinical Update for the Professional Nurse December 2005

a low-fat diet. There were no complications of this regimen,
pleural chest tubes were removed after 6.2 days (control: 15
days), and hospital stay was 9 days (control: 19 days). 

We look forward to monitoring the literature in 2006 and to
learning more about the best way to manage patients who
require chest drainage. You can continue to rely on us to pro-
vide you with the most up-to-date information on caring for
patients with chest tubes in the new year. 
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In the Journals
A Respiratory Must Read

If you only read one issue of Respiratory Care, the profes-
sional journal of the American Association for Respiratory Care, 
be sure and make it the November issue. Each year, the 
November issue carries the abstracts for the Open Forum at 
the International Respiratory Congress, held in December. 
Researchers have the opportunity to present their findings in a 
symposium format each year that provides those in the audi-
ence with the opportunity to learn about cutting-edge research 
before it is published, and researchers get immediate feedback 
from their observers. In the November 2005 issue, there are 
approximately 200 abstracts in 18 categories, ranging from 
monitoring to artificial airways, neonatal/pediatrics, ventilators, 
education, diagnostics, and asthma, COPD and VAP. The only 
thing that would make this section better is if the e-mail 
address of each principal investigator was provided, but 
affiliations are included if you would like to get more 
information. 
Open Forum Abstracts. Respiratory Care 2005;50(11):1467-1553.

From Age-Based to Patient Population
The current issue of Nursing Management contains a quick

summary of the JCAHO's shift from age-specific competencies
to assessing the staff's competence in caring for the population
served by your institution or health-care system. Age is only
one component of the characteristics of your service popula-
tion; others include cultural, ethnic, and faith traditions. Does
this mean that staff must be bilingual? No, but it does mean that
staff members working with people who speak a difference lan-
guage must be familiar with the organization's tools for optimiz-
ing communication with that population. 
(Visit the US Office of Minority Health's Standards for Culturally
and Linguistically Appropriate Health Care at:
http://www.omhrc.gov/clas/ and the crosswalk between these
standards and JCAHO standards at: http://tinyurl.com/a3pdg
which links to a PDF document)
Giuntolo A: How well do you know your patient population? Nursing Management
2005;36(12):8.

Ethnopharmacology or Pharmacogenetics?
A recent article in the American Journal of Nursing highlights

ethnopharmacology, which the authors describe as the study of
how genetic or cultural factors (or both) influence a drug's
action in the body. However, a check online for ethnopharma-
cology reveals that the international definition of the term is the
cross-cultural study of how people derive medicines from
plants, animals, fungi, or other naturally occurring resources.
Another term used for this study of drug actions in people of dif-
ferent backgrounds is pharmacogenetics, which is the study of
how the actions of and reactions to drugs vary with the patient's
genes. Whatever we call it, there is increasing evidence that
people respond differently to medications. For example, ACE-
inhibitors are less effective in controlling high blood pressure in
black patients, but thiazide diuretics are more effective in black
patients compared with whites, and calcium channel blockers
are likely to be more effective in blacks as well. 

The authors of this article do a great job highlighting the chal-
lenges in learning about these ethnogenetic variations because
terminology such as race, culture, and ethnicity is not standard-
ized. Waters are further muddied when terms such as "Asian"
are used to describe people from Japan, Korea, and Pakistan
and "Hispanic" includes people from Puerto Rico, Mexico,
Spain or Peru. People from such geographical distances are
less likely to have a common genetic structure than people
from a more centralized area. 

In addition to the action of drugs in the body, this article also
addresses other cultural factors such as whether a particular
cultural group is more or less likely to report side effects, to
whether cultural beliefs support the use of medications for
treatment at all. This article would be ideal as a self-study tool
for the JCAHO standard described above.
Munoz C, Hilgenberg C: Ethnopharmacology. American Journal of Nursing
2005;105(8):40-48.

(continued on back)



In this year-end double issue of Clinical Update, we're provid-
ing a review of studies published in 2005 about chest tube man-
agement. A full reference list follows the review so you can con-
sult the original studies for details. 

Ultrasound: The Future is Here? 
Over the past ten years, bedside ultrasound in the emergency

department and critical care units has become an integral part of
patient assessment. Technology has become portable, with
hand-carried ultrasound units widely available. Experts point out
that with proper training, anesthesiologists, emergency medicine
specialists, and intensivists can all perform targeted, focused
ultrasound examinations. One expert calls these technology-
extended physical examinations1 and there's no reason APRNs
can't add this tool to their skill set, too. Echocardiography has
been a standard assessment for decades, and bedside examina-
tions of critically ill patients have expanded to include assess-
ments of left and right ventricular diastolic and systolic function,
cardiac output, sepsis-related cardiomyopathy, filling pressures
and volume status, and pulmonary artery pressures2.

Now, ultrasound examinations are used for central line place-
ment, assessment of intra-abdominal fluid, urinary bladder scans,
and focused assessment of trauma patients2. Sonography has
not been used to assess the lungs because ultrasound has his-
torically not been a good tool for evaluating air-filled structures.
Clearly, CT scan is the "gold standard" for medical imaging of the
chest, but in the emergency department and critical care unit, CT
may not be practical because it requires moving the patient to the
medical imaging department and transferring the patient to the
exam table (a particular challenge for patients requiring mechan-
ical ventilation), there can be significant delays between the time
a CT scan is ordered and the patient is actually imaged, patients
are exposed to radiation, and CT scans are expensive3. Chest
radiographs can miss 30% to 40% of pneumothoraces in ICU
patients3, and a supine film has a sensitivity of only 39% (the pro-
portion of people with the condition who have a positive result)
and an accuracy of only 47% (the closeness of the measurement
to the true value) in detecting pleural effusion in patients receiv-
ing mechanical ventilation4. Given these challenges, it's worth
exploring ultrasound technology to see if lung imaging has clini-
cal applications. In fact, researchers found that ultrasound meas-
urements correlated better with effusion volume than radiograph-
ic estimates did. 

Two key studies published this year from hospitals in France
support using bedside ultrasound examinations to detect occult
pneumothorax and non-loculated pleural effusions in critically ill
patients3,4. Since pneumothorax occurs in about 6% of critical

care patients, and as many as 62% of medical ICU patients have 
a pleural effusion related to atelectasis, heart failure, fluid over-
load, hypoalbuminemia or abdominal diseases, a quick, easy, 
reliable assessment tool can revolutionize diagnosis and man-
agement of these pleural complications. 

The key to using ultrasound for pulmonary assessment is 
establishing key findings that are consistent with the diagnosis of 
pneumothorax or pleural effusion, and these two studies do just 
that. Roch and colleagues4 describe three  measurements 
that can be made with sonography to evaluate effusion: the dis-
tances between the lung and diaphragm, the lung and the poste-
rior chest wall at the lung base and at the fifth intercostal space 
when the patient is supine. These researchers concluded that 
their study supported other research that demonstrated sonogra-
phy was more accurate than radiography in quantifying pleural 
effusions since parenchymal disorders on a supine chest radi-
ograph obscure pleural fluid assessments. 

Lichtenstein and colleagues3 evaluated medical imaging data 
on patients admitted to the intensive care unit where each patient 
is routinely scanned with whole-body ultrasound and chest 
radiography. They examined 200 consecutive patients who also 
had chest CT done, to compare the key findings in each 
imaging modality in patients with and without pneumothorax. 
The three findings these researchers identified are: lung 
sliding, a move-ment visible at the pleural line caused by the 
lung's movement toward the abdomen during inspiration; the A 
line, a line visible between the rib shadows; and the lung point, 
the point at which the lung tissue collapsed by the pneumothorax 
is or is not in con-tact with the chest wall. When all three findings 
were present, the sensitivity for pneumothorax was 79% (higher 
than radiography) and the specificity (the proportion of people 
free from disease who have a negative test) was 100% — 
no false positives occurred.  

These researchers cite the advantages of sonography in diag-
nosis for pneumothorax: unlike other organs, the lungs can 
almost always be visualized; the imaging is highly sensitive for 
pneumothorax; a diagnosis can be made in a matter of minutes 
(critical in an emergency situation); the patient does not have to 
be moved, the imaging is totally noninvasive; and there's a short 
learning curve for the person doing the imaging.

These studies need to be replicated before radiography can be 
replaced, but this research is a promising look at the future of 
imaging in critically ill patients suspected of having pleural effu-
sion and pneumothorax.
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It's How Young You Feel - Really!
An article in the current issue of Nursing Economic$ describes

research that examined how older and younger RNs differ, and how
those differences can help guide employers and policymakers. The
researchers found remarkably few differences, but perhaps that's
because of how they approached the research. Is the key the age of
the nurse, or is it the years of experience that makes the difference?
For example, the authors cite research that student nurses were
equally interested in a position in acute care, regardless of their age.
The current research found that 72% of 18 to 29 year old nurses
worked in acute care, compared with only 38% of RNs age 50 and
older. This is a significant finding, for their analysis shows that the
fears of severe shortages in acute care hospitals when older nurses
retire may be misplaced; instead, the shortages are more likely in
subacute, long-term care and home or community care organiza-
tions. 

The authors suggest that acute care managers should develop
strategies targeted at keeping experienced RNs in their 40s in place.
Their research shows this is the critical time at which RNs explore
alternative employment outside the traditional acute care hospital
setting. 
Norman LD, Donelan K, Buerhaus PI, Willis G, Williams M, Ulrich B, Dittus R: The older nurse
in the workplace: does age matter? Nursing Economic$ 2005;23(6):282-289.

More on Ultrasound

Physicians doing research on ultrasound in pneumothorax have
a Web site about their training. However, since they are in Paris,
the Web site is in French. But, don't worry - Google can trans-
late it for you. Go to http://www.google.com and click on lan-
guage tools without typing in the search box. Scroll down to
"Translate a web page" and type in http://www.ceurf.net, select
French to English from the drop-down menu and click "trans-
late." Voila! The page appears in English, as do the linked
pages. For an algorithm, the translation is quite readable.
Particularly fascinating is the page that explains why Dr.
Lichtenstein uses the bat as the logo for this group that promotes
use of ultrasound in urgent care. 

Medscape provides an article about using ultrasound to assist
with central venous catheter placement at http://www.med-
scape.com/viewarticle/511335. If you're not already a Medscape
member, you can join for free at http://www.medscape.com and
subscribe to a number of very useful e-mail updates about con-
tent added to the site regularly. 

To learn more about using ultrasound in trauma patients, visit
http://www.trauma.org/radiology/FASTintro.html for a multime-
dia presentation that includes video.

Image Resources Online

Looking for images you can use for teaching purposes, or to 
learn more yourself? There are many resources online. 

Trauma.org has a comprehensive image bank at:
http://www.trauma.org/imagebank/imagebank.html Images are 
categorized to make browsing easier. Beware — the clinical 
images are very graphic. Check out the chest folder — there are 
terrific images of pneumothorax and hemothorax, rib fractures, 
and penetrating chest wounds. If you have students who have 
never seen a true flail chest, the short video is remarkable. 
They'll never forget it. 

AllReferHealth.com is a health information Web site that has 
partnered with ADAM to provide images and illustrations to site 
visitors. Go to  http://health.allrefer.com/pictures-images/ for a 
complete index.

Hardin MD is a fabulous resource from the Hardin Library of 
the Health Sciences at the University of Iowa. MD does not 
stand for medical doctor, but rather "meta directory," a directory 
of the best directories of health information on the Internet. Go 
to http://www.lib.uiowa.edu/hardin/md/pictures.html for the 
main index page for pictures. The main Hardin page is at: http://
www.lib.uiowa.edu/hardin/md/index.html 

The Karolinska Institutet is Sweden's largest center for medical 
training and research, and one of the largest centers in all of 
Europe. Their medical library provides us with yet another 
lengthy directory of image resources online at:
http://www.mic.ki.se/MEDIMAGES.html

On the 
World Wide

Web...
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Not only does JCAHO look for age-related competencies, but
reviewing them never hurts. Here's a quick review of key points
when caring for children.    

Toddlers: Exploring the World Around Them 
Toddlers, one to three years of age, are experiencing a stage of

rapid physical and psychosocial development. Their thinking is
concrete, and they interpret words literally. They have not yet
learned to share and if you say, "I'm going to take your tempera-
ture," they will often react negatively, thinking you are taking some-
thing away from them. Separation from caregivers is very stress-
ful, and this dependency will increase during times of illness. Allow
the parent or guardian to stay with the child during care; ideally,
provide care while the child sits on a familiar caregiver's lap.
Toddlers value their newly developed mobility, so avoid holding a
toddler down unless absolutely necessary for safety.

Use simple terms, such as saying, "Your lungs are sick and
need medicine," before applying a nasal cannula. Similarly, if you
need to give instructions, give one direction at a time such as, "Sit
up," rather than "Sit up so I can listen to your lungs." Be playful
whenever possible so as to be less threatening to the child. But
don't bother telling a toddler care "will only take five more minutes,"
because most toddlers don't yet understand time.

Preschoolers: Transition to Independence
Preschoolers, three to five years old, are in a transitional phase

in which they retain many of the toddler's characteristics while
becoming more independent and self-sufficient. Preschoolers are
still concrete thinkers and this often leads to misunderstandings
when adults use words and phrases that can easily be misinter-
preted by the child. When a nurse says the child will be put on a
stretcher, the child thinks it's a device that will stretch his body. If
you talk about a CAT scan, preschoolers may worry about felines.
Or they may interpret the term I.V. as a leafy, green plant. It's easy
to overestimate a preschooler's comprehension because their ver-
bal skills are good and they ask lots of questions.  

Preschoolers are also magical thinkers and believe they can
make things happen by wishing. This can be terrifying if they
wished their parent or sibling would "go away" the day before the
family is in an auto accident. They may also believe that an injury
or illness is punishment for something they did or thought about
doing. Tell him your care is not a punishment. Ask a child if she
feels happy or sad, scared or mad, and praise her when she tries
to cooperate. Try to avoid using the word "bad" because children

of this age will have a hard time understanding that a "bad cough"
does not mean they are themselves a "bad" person.

Bandages are very important to preschoolers because they typ-
ically think any break in the skin can allow their "insides to leak
out." Bandages are seen as protective and are very comforting.
Thus, when you can, focus on applying an adhesive bandage after
a procedure or treatment even if it is not necessary.
Preschoolers respond well to games and care that incorporates
play. For five-year-old Emily, who was just admitted to the pediatric
unit after having heart surgery, try this approach "I brought this pin-
wheel with me. See how pretty it is when I blow on it? Now I want
you to make it spin." 

Provide explanations in terms of the child's senses, such as,
"You'll feel this medicine like a feather on your face, and it will
make a funny noise," before a nebulizer treatment. Offer choices
when you can, but don't accept unnecessary delays of more than
two minutes if a preschooler stalls for time. 

School-Age Children: A Sense of
Accomplishment

School-age children, ages six to 11 years, are developing a
sense of accomplishment as they master new skills. Experiencing
success helps children develop a sense of self-esteem. At about
age seven, children move from the magical thinking of preschool-
ers to more logical thought. They no longer see illness or injury as
punishment and can begin to understand cause and effect, such
as, "If you take your medicine every morning, your heart will stay
healthy." 

School-age children understand time after having their days
scheduled in school. Be sure to tell a child how much time is left in
a procedure or treatment, and offer to count the time down. These
children can also understand longer-term consequences of illness
and for the first time, they understand that death is irreversible.

At this age, children are afraid of losing control, of being sepa-
rated from others their age, and of becoming more dependent on
parents again. You can offer them the choice of having a caregiv-
er present when you are with them; being able to take a treatment
without a parent present may be important for a child's self-
esteem. You can also support school-age children by asking them
to be your helper, such as holding the thermometer while you
check blood pressure. 

A quick review of age-appropriate approaches will help improve
outcomes and reduce anxiety — for both the child and the nurse.

A quick reference chart is available on the Atrium Web site
in PDF format at: http://www.atriummed.com/ClinicalUpdate.
Electronic subscribers get this value added feature delivered to
their Inbox. If you're still receiving the print version, sign up on this
page to start your electronic subscription.
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Age Appropriate Competencies: Caring for Children

Q.
What is the formula for calculating the volume of a
bolus for fluid resuscitation in pediatrics?

Check Your Knowledge...

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.
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In The Literature
Update on Treating Alcohol Withdrawal

The current issue of Critical Care Nurse has a thorough review
of the current state of the art for managing alcohol withdrawal syn-
drome. Written by Mary McKinley, former AACN president, this
article walks the reader through pathophysiology of alcohol intoxi-
cation, tolerance, dependence, and withdrawal, and relates these
changes to clinical features, assessment tools, and pharmacolog-
ical management. 

Since nearly 27% of the U.S. population meets the diagnostic
criteria for alcohol dependency and 1 in 5 hospitalized patients is
an alcohol abuser, it's important for all nurses to stay up-to-date so
alcohol withdrawal will not be overlooked or mismanaged. 
Source: McKinley MG: Alcohol withdrawal: overlooked and mismanaged. Critical Care
Nurse 2005;25(3):40-42,44-48.

Nursing Organizations
The current issue of Dimensions of Critical Care Nursing has

a current list of 75 nursing organizations with the address, e-mail
and Web site for each. Be sure to check out the Space Nursing
Society!
Source: Guide to nursing organizations, 2005. DCCN 2005;24(3):125-130.

Is Money the Answer?
There has been much speculation about the factors that will

enhance retention of experienced nurses. Research published in
the current issue of the Journal of Nursing Scholarship discovered
that the ethical climate of the workplace is the most important fac-
tor in RNs' decisions to leave their positions or the profession. The
authors point out that poor staffing is actually an ethical dilemma
for nurses who feel as if they cannot provide proper care and are
forced to decide who gets adequate care and who does not. This
is a must-read if your organization is experiencing turnover in the
nursing staff. 
Source: Hart SE: Hospital ethical climates and registered nurses' turnover intentions.
Journal of Nursing Scholarship 2005;37(2):173-177.

Implementing Evidence-Based Practice
There is much in the literature about implementing evidence-

based practice. Now that there is a rich body of nursing research,
more and more nursing actions can be based on research that has
shown one or two approaches to be superior to the others. An arti-
cle in a recent issue of the Journal of Infusion Nursing reviews
three models by Rosswum, Stetler, and Titler. With this overview,
nurses can choose a model that best suits their clinical situation,
and then learn more about implementing that model.
Source: Newell-Stokes G: Applying evidence-based practice. Journal of Infusion
Nursing 2004;27(6):381-385.

Is That Really A Med Error?
Research published in the current issue of MEDSURG Nursing

examined how nurses defined medication errors and how they
made the decision to report an error. The researchers' goal was to
gain a greater understanding of why nurses underreport medica-
tion errors. 

Researchers discovered three themes they call: time is on our
side, context counts, and reliance on systems. The first two go to
professional judgment, while the third may reflect the pressure
nurses feel today with regard to workload, preferring to rely on sys-
tems to assure safety. 

The list of questions provided in the article allows replication of
this study in any clinical setting. It can help you understand the dis-
connect between what appear to be clear policies, and nurses'
perceptions that they can use judgment in identifying what consti-
tutes a reportable error.
Source: Stetina P, Groves M, Pafford L: Managing medication errors: A qualitative
study. MEDSURG Nursing 2005;14(3):174-184.
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A.
A fluid bolus is 20ml/kg in pediatrics administered
over 5 to 15 minutes.

Check Your Knowledge...

Online Pediatric Manual
From Health Canada comes the Pediatric Clinical Practice
Guidelines for Nurses in Primary Care online. While the
manual was designed for nurses caring for children in the
isolated areas of Northern Canada, it's also a great resource
for nurses who only occasionally care for children. Since the
URL is more than 100 characters, I've shortened it for you:
http://tinyurl.com/9wvyr

How Did You Do That?
It is so much easier to share Web addresses with friends and
colleagues when you can shorten them. That's where Tiny
URL comes in. When you visit the Web site, you can learn
about how to set up the service so you can seamlessly use it
on your browser. Create a toolbar button for Tiny URL (the
site shows you how). Then, when you find a great resource
on the Web, instead of passing along a lengthy address that
will break when you paste it into an e-mail, you simply click
on the Tiny URL button, and you'll get a new page with the
shortened address. Simply copy it and paste it into docu-
ments or e-mails.
http://tinyurl.com/

Everyone Should Know About Sentinel Events 
Sentinel Events are those patient events designated by the
Joint Commission as having the potential to cause, or actual-
ly cause serious injury or death. All events must be reported
by accredited organizations. Alerts are distributed when
JCAHO becomes aware of a safety issue that is not institu-
tion-specific. While administrators get immediate access to
these newsletters, staff nurses don't always see them. Alerts
explain how an error or dangerous practice can occur, and
steps to take to protect patients. All issues are online at
http://tinyurl.com/8f79t

On the 
World Wide

Web...
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One of the first things taught in Nursing 101 is how to help
patients get out of bed and walk. Ambulation is as important today
as it was in 1957, when textbooks instructed that "long periods of
bedrest are believed to be detrimental both physically and psy-
chologically1."   

Ambulating Surgical Patients 
Since JCAHO began to score hospitals on their pain manage-

ment programs in 2001, postoperative pain management has got-
ten a great deal of attention. In cardiothoracic patients, adequate
pain control allows patients to take in deep breaths and cough,
which reduces the risk of pneumonia. When pain is managed,
patients are more likely to get out of bed and walk around, reduc-
ing the risk for DVT, ileus, and other complications associated with
bedrest. 

Video-assisted thoracic surgery (VATS) is gaining popularity
because the procedure traumatizes less tissue, resulting in less
acute pain post-operatively. Early ambulation coupled with psy-
chosocial support also reduce pain2. Less pain means lower opioid
analgesic doses, which reduce drug side effects, again making it
easier for patients to get up and walk.

However, VATS is not always an option. In a study that exam-
ined fast-tracking 90 patients who underwent Ivor Lewis esopha-
gogastrectomy, researchers were able to reduce length of stay and
improve patient satisfaction without increasing mortality and mor-
bidity3. The key to achieving these outcomes was early and fre-
quent ambulation, beginning on POD 1 while chest tubes were still
in place.

Another study examined the use of a continuous local infusion
of bupivacaine to reduce pain and the need for opioids following
median sternotomy4. Compared with the control group, patients in
the bupivacaine group were able to ambulate a day sooner than
those receiving traditional patient- or nurse-controlled opioid anal-
gesics. Length of stay was reduced by 1.5 days in the local anes-
thetic group, once again confirming that the sooner patients get up
and walk, the less time they will spend in the hospital. According to
the American Hospital Association's 2004 Health Forum report5,
the national average cost to the hospital for one in-patient day is
$1289.87. Thus, reducing length of stay by 1.5 days saves a min-
imum of $1934.

Mobile Drains Save Money
As Hazelrigg notes, local tissue trauma and drains are a leading

cause of postoperative pain in thoracic surgery patients2. Thus, a

lighter weight chest drain should reduce pain, enabling earlier
ambulation, which results in shorter lengths of stay. The average
chest drain with a collection chamber half-full, water seal chamber,
and suction control chamber filled to -20cmH2O, weighs 6.43
pounds. Replacing the "wet" suction control chamber with a dry
suction system lowers the average weight to 5.42 pounds. Imagine
the tension placed on a chest tube by a 5-pound bag of sugar, and
you can see how a standard drain's weight can make it painful for
the patient to move. Tubing connected to the chest tube adds more
weight, but this is the same for all standard drains. 

The Express Mini 500 drain was developed to enhance mobility
for patients who have had thoracic surgery and will not be on
bedrest for more than a day or two (ideally, much less). The drain
does not require water, because of its dry suction control and
mechanical one-way valve that replaces the water seal. The col-
lection chamber has a 500cc capacity, and it can easily be drained
or replaced when full. Its weight with the collection chamber half-
full is only 1.40 pounds. Another manufacturer's "dry drain" that
does not require water weighs 5.10 pounds. 

The Mini mobile drain is designed to be "worn" with straps that
go over the shoulder or around the waist to keep the drain in a
gravity dependent position. This allows patients to get up and walk
without needing help to manage the drain. The Express Mini 500
also has a hook so that the drain can be hung from the bed frame.
In addition, when the Mini mobile drain is used, the connecting tub-
ing can be shortened, further decreasing the drain's weight.

Three Key Elements 
In review, early ambulation is the key to fast-tracking cardiac

and thoracic surgery patients. In order to accomplish early ambu-
lation, factors such as time to extubation and length of ICU stay
are important, but pain control is critical. Pain reduction and faster
recovery can be accomplished by using less invasive surgical
methods; opioid-sparing analgesia techniques; and small, light-
weight chest drain technology. The cost of this technology is a bar-
gain, saving the average hospital $645 per patient when length of
stay can be trimmed by just one-half day. 

Using technology to save money, improve patient satisfaction
and outcomes — what could be better?
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Mobilizing Patients With Chest Drainage

Q.
Which postoperative complication resulting from
bedrest is now under study by JCAHO, with per-
formance standards to be piloted in late 2005? 

Check Your Knowledge...

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.

Sources:
1. West JP, Keller MW, Harmon EH: Nursing care of the surgical patient. 1957. The
Macmillan Company. New York.
2. Hazelrigg SR, Cetindag IB, Fullerton J: Acute and chronic pain syndromes after
thoracic surgery. Surgical Clinics of North America 2002;82(4):849-865.
3. Cerfolio RJ, Bryant AS, Bass CS, Alexander JR, Bartolucci AA: Fast tracking after
Ivor Lewis esophagogastrectomy. Chest 126(4):1187-1194.
4. White PF, et al.: Use of continuous local anesthetic infusion for pain management
after median sternotomy. Anesthesiology 2003; 99(4): 918-923.
5. Health Forum: Hospital Statistics 2004. Author. Chicago.
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In The Literature
Health Literacy: A Critical Assessment

With earlier discharges and an increasing focus on outpatient
and home care, patient education is the key to successful out-
comes. However, a must-read article in the current issue of the
Journal of Infusion Nursing points out that 48% of all Americans
have limited literacy skills, and 46% percent are functionally illiter-
ate when dealing with the healthcare system.

Health literacy is different from literacy. Health literacy requires
the ability to obtain, process, and understand basic health care
information and services in order to make appropriate health care
decisions. It's not enough to be able to read a booklet or read a
prescription label — the patient must be able to act, whether fol-
lowing a special diet before a diagnostic test, taking medicines in
a certain order, or following printed instructions. 

This article presents a concise overview of the challenge of
health illiteracy, and provides 13 excellent Web sites with addition-
al information on how to meet patients' need for actionable infor-
mation. 
Source: Bass L: Health literacy. Journal of Infusion Nursing 2005;28(1):15-22.

Patient Safety Alerts
How does your healthcare system handle concerns about

patient safety? You may want to review your system after reading
a report from the 2004 National Patient Safety Congress reported
in the current issue of Nursing Economic$. Virginia Mason Medical
Center in Seattle adopted the Toyota Production System for con-
tinuously improving safety, quality, and efficiency.

The heart of the system is bringing managers to the bedside for
an immediate analysis when a safety issue is identified, rather than
waiting to discuss problems at the next executive meeting.
Managers are accountable for safety since they are empowered to
take instant action. In addition, there is a 24-hour managers' hot-
line to ensure a prompt response in addressing any threat to
patient safety.
Source: Furman C: Implementing a patient safety alert system. Nursing Economic$
2005;23(1):42-45.

Integrating Research and Practice
Many hospitals are working toward Magnet recognition, and

meeting the research criteria is a challenge for a number of insti-
tutions. An article in a recent issue of Nursing Management shares
North Carolina Baptist Hospital's experience in establishing a
Nursing Research Committee. A vision and mission statement
were written, determining the role the committee would play in con-
ducting original research and disseminating published research
findings to the staff to support evidence-based practice. This arti-
cle has practical tips that can be applied in a variety of settings. 
Source: Weeks SK, Satusky MJ: Demystify nursing research. Nursing Management
2005;36(2):42-43,45-47.

Meetings or Sneakers?
The current issue of MEDSURG Nursing features a column by

Karlene Kerfoot that provides food for thought for nursing leaders
who are frustrated by meetings that drain energy rather than
inspire people. Kerfoot describes the concept of "sneaker time" as
the time spent after ineffective meetings to discuss unfinished
issues due to a lack of clarity at the meetings. She offers four sug-
gestions to reduce this "sneaker time" (which is not to be confused
with managing by walking around) and increase everyone's effi-
ciency.
• Start with a jolt. People need a wake-up with an alarming sta-

tistic or piece of information that will make them care about the

topics being discussed and drop what they were doing before.
• Communicate with stories. Stories can be used to tell technical

and social aspects of an issue; properly structured, they
demand attention and are remembered long after the meeting.

• Mine for conflict. Find out what issues the group has decided
are off limits, and bring them up front so they can be managed
head-on.

• Advocate for the audience. Great leaders see issues through
the eyes of others — always remember that meeting atten-
dees need to know "what's in it for them."

Source: Kerfoot K: On leadership. The leader's challenge: meetings, spiritual energy,
and sneaker ratio. MEDSURG Nursing 2005;14(1):80-81.
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A.
JCAHO has joined with the National Quality Forum to
develop and standardize performance measures for
the prevention and care of deep vein thrombosis.

DVT affects 2 million people per year, resulting in 600,000
hospitalizations and 100,000-200,000 deaths — more than
breast cancer, traffic fatalities and HIV combined.

Check Your Knowledge...

What is an Appropriate LOS?
https://www.excellusbcbs.com
Excellus BlueCross BlueShield finances and delivers health
care services to more than 2 million people in Upstate New
York. At their Web site, click on Public Policy and Research
and then scroll down to the September 2002 report. Click
here to get the full report analyzing a multitude of factors
affecting LOS in acute care hospitals, comparing them to
national benchmarks.

DVT Update
http://www.outcomes-umassmed.org/dvt/ 
DVT.org is a Web site published by the Center for Outcomes
Research at the University of Massachusetts Medical School.
This site provides a Best Practices manual, and a link to the
recommendations/ guidelines from the American College of
Chest Physicians. There is also link to a PowerPoint presen-
tation based on the ACCP guidelines.

DVT for Patients 
http://www.dvt.net
Ads describing "Killer Legs" have been running in general
interest and women's magazines for a number of months.
This Web site, established by Sandofi Aventis, provides addi-
tional information for consumers. The site covers what DVT
is, risk factors, symptoms, and ways to prevent DVT. PDF
files are available for download as patient education materi-
als, but be aware that reading levels are high. 

On the 
World Wide

Web...
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At Clinical Update we monitor the literature to keep you up-to-date
on research about chest drainage. During the 2004 AACN National
Teaching Institute, we provided a session about reviewing research
and the response was so positive, we're sharing the highlights here.  

What Does the Study Study? 
A study should clearly describe the research, particularly the

hypothesis tested. For example: "…we evaluated the amount of pain
associated with intracostal sutures (placed after drilling four small
holes in the underlying rib) and compared that to the pain associat-
ed with pericostal sutures."1 Or to state the study hypothesis more
succinctly: "Do intracostal sutures cause less pain than pericostal
sutures?"

Readers should also be able to readily determine the study pop-
ulation's composition. For whom might intracostal sutures be less
painful? For patients who have lung resection to treat lung cancer?
For trauma patients? In this study, patients were described as
"…280 consecutive patients [who] underwent elective thoracotomy
for pulmonary resection." Thus, the better statement of the hypothe-
sis: "Do intracostal sutures cause less postoperative pain than peri-
costal sutures in patients undergoing elective thoracotomy for pul-
monary resection?"

How Are Subjects Assigned?
The method of assigning subjects to the control or study group will

affect the results. True randomization occurs only when patients are
assigned a random number from  a computer-generated list of num-
bers. Other methods randomly assign patients  by using the last digit
of a patient's date of birth or ID code, but some experts claim that
clinicians can still steer patients to one group or another this way.2

The authors of the suture study state that initially patients were to
be randomized intraoperatively (no method is described). But,
because of logistical problems setting up the drill for the intracostal
sutures, two groups of consecutive patients were treated: the first
group of 140 had pericostal sutures, and the second group of 140
had intracostal sutures. 

Controlling Confounding Variables 
A confounding variable is a characteristic that makes the two

study groups unequal. For example, one group may have more men
than the other; one group may have older patients that the other; or
in a study like this, patients in one group may have larger incisions. 

In this study, all subjects were operated on by the same surgeon

and patients were excluded from the trial if they had chronic pain,
used methadone, had psychiatric illness or previous ipsilateral tho-
racotomy — all factors that could significantly affect their perception
of postoperative pain and skew the results. Surgical technique was
standardized as to location of incision and muscles cut. At the end
of the surgery, patients had one or two soft 28Fr. chest tubes and
they all had identical pain regimens that included epidural analgesia,
oxycodone, and acetaminophen. 

There was no statistical difference between the two groups as to
age, gender, race, type of operation, broken ribs (resulting from
retraction during surgery), duration of chest tubes, number of chest
tubes, or length of stay (LOS).

How Are Results Measured?
Since this study's hypothesis was to evaluate pain, and there are

no objective measures that can be independently verified, the tool(s)
used to evaluate pain is critical to the reliability of the research. The
authors state they validated tools through a previous research study
and chose a traditional numeric scale on which zero represented no
pain and 10 represented excruciating pain. Interestingly, the authors
decided not to use a visual analog scale because their previous
research found it was confusing and not reproducible. In addition,
their previous research led to the decision to measure pain at 2
weeks, 1 month, 2 months and 3 months postoperatively to measure
the true effect of suture methods apart from immediate postopera-
tive pain. 

To P or Not to P?
The P value in a study is a statistical measurement that express-

es the probability that outcomes result from the research interven-
tion and not by chance. The lower the P value, the less likely the
result is by chance; traditionally, the cutoff value has been a p <0.05.
Once the P value is determined, the reader needs to determine
whether the values, although statistically significant, are clinically rel-
evant. 

In this study, the difference in pain ratings favored the study group
that received intracostal sutures. Mean difference, also noted as P
value, at 2 weeks was 2.2 points on the numeric pain scale (p =
0.004), at 1 month, 2.1 points (p = 0.001), at 2 months, 1.2 points (p
< 0.001) and at 3 months, 1.0 points (p < 0.001). 

These values clearly meet the criteria for statistical significance;
that is, the reduction in pain scores did not occur by chance. The
intracostal sutures resulted in less postoperative pain. However, as
the authors noted, setting up the equipment to drill the 5mm holes in
the ribs for the intracostal sutures was a challenge logistically.
Depending on the volume of thoracotomies performed, it may or
may not be realistic for an organization to adopt this method of clos-
ing the chest.
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Toward Evidence-Based Chest Drainage

Q.
A study compared one group of patients whose
chest tubes remained connected to wall vacuum
with a group that did not use suction after they left

the PACU. Results measured in days showed differences as
follows: duration of chest tube, 1.1 days (p=0.004) and LOS
1.1 days (p=0.004). Interpret these results.  

Check Your Knowledge...

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.

See sources on page two.
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In The Literature
Blood Conservation in Cardiac Surgery

The current issue of Dimensions of Critical Care Nursing con-
tains a review article on blood conservation strategies in cardiovas-
cular surgery. The authors describe a systems approach to conser-
vation that includes a needs assessment of current expenditures for
transfusions and perceptions of homologous blood use in cardiac
surgical patients. Recommendations for committee formation follow,
and then a discussion of blood conservation strategies including
phlebotomy techniques, an analysis of how hemostasis and hemo-
globin levels are managed through various pharmacologic agents,
and the effects of platelet inhibitors administered preoperatively. The
article wraps up with an overview of how to measure outcomes of a
blood conservation program. 

A glaring omission in this article, is its failure to mention the
autologous transfusion of shed mediastinal blood. Chest drainage
systems today offer three choices for reinfusing the patient’s own
blood: one is a continuous infusion system in which intravenous tub-
ing is attached to the drain’s collection chamber, creating a closed
loop from the patient, through the drain and back to the patient. This
system may be an acceptable option for some Jehovah’s Witness
patients. The second is a collection bag that can draw blood from the
collection chamber and then be hung on an IV pole for infusion, and
the third is an inline bag placed between the patient drainage tube
and the drain. The bag hangs on the front of the drain, collecting
blood, and is then removed and hung on the IV pole for reinfusion. 
Source: Ehrman BLM, Moore HA: Blood conservation strategies in cardiovascular
surgery. Dimensions of Critical Care Nursing 2004;23(6):244-254.
Note: for additional information about autotransfusion, contact your Atrium representa-
tive or 800-5-ATRIUM

A Titanium Rib
An article in a recent issue of Orthopaedic Nursing describes a

device used to treat children with chest wall deformities that restrict
lung growth. The Vertical Expandable Prosthetic Titanium Rib
(VEPTR) is a prosthetic device that  straightens the spine and sup-
ports the thoracic cage. Cradles on each end of the titanium support
are attached to both an upper and lower rib or an upper rib and the
iliac crest. 

As the child grows, the prosthesis adjustment can be reached
through a small incision and the device can be lengthened to match
the child's bone growth. The device is currently under consideration
by the FDA and is being used at seven sites approved to study the
VEPTR's use. In addition to using it for thoracic insufficiency syn-
dromes, VEPTR is also being explored as an alternative treatment
for scoliosis — eliminating the need for spinal fusion. 
Source: Chong H, Matz A, Pedicino MJ, Davis MM: The titanium rib: creating room to
grow. Orthopaedic Nursing 2004;23(5):348-349. 

The Manager Takes an Assignment?
Don't miss this article in Nursing Economic$ that describes an

innovative program in which a co-manager model was implemented.
Unlike conventional job sharing where each person works part-time,
in this model each manager works 36 to 40 hours a week, covering
all seven days, with overlapping hours into the off-shifts. In addition
to managerial responsibilities, each manager also works a full 12-
hour clinical shift every week. 

This approach was initially designed to provide outstanding clin-
ical practitioners with leadership skills to move into a management
role without leaving the bedside. During the pilot period, staff
turnover declined, and nursing labor costs decreased by $60 per
patient day. Thus, adding a managerial position actually increased
efficiency and decreased costs. 
Source: Carroll CA, Lacey SR, Cox KS: Comparing variations in labor costs for two vs.
one full-time nurse manager. Nursing Economic$ 2004;22(5):254-257.
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A.
In this study, both the duration of chest tube placement
and LOS were significantly shorter in patients on grav-
ity drainage. This is confirmed by P values well below

the 0.05 P value used to differentiate statistical significance from
chance. What is the clinical relevance? The desire for a shorter
chest tube duration is directed at achieving a shorter LOS. By
itself, chest tube duration may not be clinically relevant. In this
study, LOS was directly measured and it was significantly less
in the gravity drainage group compared with the suction group.
This is highly relevant since a shorter LOS significantly decreas-
es surgical costs.  

Check Your Knowledge...

What Do Those Headlines Mean?
http://www.nih.gov/news/WordonHealth/apr2004/risk.htm
This article, from the National Institutes of Health, teaches
consumers how to look beyond media headlines to investi-
gate the science behind the hype.

Evaluating Medical Research Findings
http://caregiver.org/caregiver/jsp/content_node.jsp?nodeid=
402
Here's another helpful article from the Family Caregiver's
Alliance, an organization that addresses the needs of people
providing long-term care at home. This comprehensive
piece describes medical research studies, provides insights
on being a smart consumer of Web information, and details
about participating in clinical trials. A particularly inclusive
aspect of this site is that they refer people to the "healthcare
provider" — not exclusively to a doctor at the exclusion of
nurses.

Orthopedic Journal at Harvard Medical School 
http://www.orthojournalhms.org/html/manuscripts/manu-
script-06.htm
This is the URL for a more detailed article describing the
use of the VEPTR at Children's Hospital in Boston, includ-
ing great radiographs and case summaries.

On the 
World Wide

Web...

Sources from page one:
1. Cerfolio RJ et al: Intracostal sutures decrease the pain of thoracotomy. Annals of
Thoracic Surgery 2003;76:407-12
2. Health Care Communication Group: Writing, speaking & communication skills for health
professionals. 2001 Yale University Press. New Haven, CT. 
Additional reading: Riegleman RK: Studying a study and testing a test. Ed. 4 2000
Lippincott Williams and Wilkins. Philadelphia. 

Your friends at Atrium wish
you and yours a happy and
healthy holiday season!
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Caring for patients who require chest drainage has become quite
routine for nurses who do it everyday. But in today's healthcare cli-
mate, it is important to continually review equipment, supplies, and
procedures to see if there are new features, technologies, or prod-
ucts that will save nursing time. Saving time is saving money. What
is nursing time worth? According to a recent article in Nursing
Economic$ (see summary on back), nursing time can be calculated
at one cent per second. Thus two minutes of time costs, on average,
$1.20. Five wasted minutes every day is $1095 per year per nurse.
Here are some time-saving features and cost-saving approaches for
you to consider when evaluating chest drains and related equipment
and supplies for your facility. 

Wet or Dry Suction 
In the 16 years since the dry suction regulator was introduced to

chest drains, these dry suction units have gained widespread accep-
tance for a number of reasons. They provide the protection of regu-
lated suction that maintains consistent negative pressure within the
system regardless of pressure changes in source vacuum or in the
patient's chest so that nurses don't have to continually spend time
adjusting the suction level on the drain to maintain a constant level
in the chest. They allow a higher level of suction to be applied to the
pleural space than water-filled suction control chambers provide so
nurses don't have to spend time modifying the drain to achieve
these higher levels. They simplify chest drain set-up — it's easier
and quicker to simply dial in a level of suction instead of filling the
suction control chamber to the desired level with sterile fluid. 

Dry / Dry Chest Drains
A couple of years ago, completely dry drains became widely avail-

able. These units require no water using the dry suction regulator
and a mechanical one-way valve in place of a water seal chamber.
These units are timesavers because no water is required during set-
up (water is optional for air leak detection), and they provide knock-
over protection. If the unit gets knocked over, simply return it to the
upright position and continue with drainage. You don't have to spend
time replacing water that can spill between chambers in some other
chest drains if they tip. 

Pre-packaged Water
For two years now, Atrium has provided premeasured sterile

water in the packaging of their family of dry suction and dry seal

chest drains. No longer do nurses have to get a bottle of sterile fluid
— typically stored in a different place — to set-up a dry suction chest
drain or take time to measure just the right amount of fluid to pour
into the water seal. Instead, just twist the top off the water ampoule
provided with the drain and empty into the chamber. 

Procedure Kits
Health care organizations are constantly negotiating with equip-

ment suppliers to get the best possible price. At the bedside, how-
ever, the best "price" does not always translate to the lowest "cost."
Is it cheaper to buy the components of a kit individually instead of
buying the pre-assembled kit? Absolutely. That's because when you
buy a kit, you are not only buying the components, you are also pay-
ing for the labor to collect it into a kit, package it in one simple con-
tainer and sterilize it. But the true cost to an organization is not
reflected in the price tag.

If your organization is thinking of eliminating kits or doesn't think
a kit is needed for a procedure such as chest tube insertion, think
about how many minutes it would take the average nurse to collect
each supply necessary for the procedure. Be sure to evaluate this
aspect when considering kits from different manufacturers as well as
"home-grown" kits that are assembled by a hospital's sterile pro-
cessing department. The more items included in the kit, the more
cost effective it becomes. Individual items needed in place of a kit or
to supplement a kit are rarely stored near each other on supply carts
or in clean utility rooms. Syringes may be in one place, sterile gauze
in another, and scalpel blades in yet another storage area. If it takes
a nurse just three additional minutes to collect all the supplies nec-
essary to do the procedure, you've already lost $1.80 in perceived
savings — and that's less time for the nurse to spend in direct patient
care.  

Keep in mind, too, that kits are set-up so that the equipment is
packaged in the order in which it will be used. The packaging helps
streamline the procedure because the person doing the procedure
doesn't have to stop and think, "What do I need to do, or open, or
look for, next?" The clinician also doesn't have to worry about for-
getting something and interrupting the procedure or breaking sterile
technique to retrieve the missing item. Additional dollars can be
saved by increasing the clinician's efficiency at the bedside.
Realistically, you could estimate that not using a kit for chest tube
insertion, using a poorly designed kit or one that does not contain a
majority of the items required for the procedure, actually "costs"
extra nursing time — which is likely to be significantly more than the
"price" savings on a per-procedure (or per-kit) basis. 

Remembering that the cost of using an item is not equal to its
price tag will help you contribute to equipment and supply purchas-
ing decisions that help improve care while improving the bottom line,
too. 
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Saving Time and Money With Chest Drainage

Q.
Are alcohol-based hand sanitizers as good as
washing with soap and water if the hands are not
visibly soiled?

Check Your Knowledge...

Answer on other side
Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.
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In The Literature
All Hands on Deck

The current issue of Nursing Economic$ provides a detailed
analysis of the cost of hand hygiene regimens. It's an important
study because these authors provide reliable data that once
again support the key difference between "price" and "cost." This
investigation compared hand hygiene practices in two NICUs in
New York City. For the first 12 months, each unit used soap and
water exclusively; for the next 12 months, a waterless alcohol-
based rub was used, supplemented by soap and water. While
the alcohol-based rub's price was nearly $750 per 1000 patient
days more than the soap, the cost was less because less nurs-
ing time was spent for hand hygiene. 
Source: Ciminott JP, Stone PW, Larson EL: A cost comparison of hand hygiene regi-
mens. Nursing Economic$ 2004;22(4):196-199, 204.

Read the Health-Care-Associated Pneumonia
Guidelines Carefully

An article by a leading expert in the August issue of
Respiratory Care, the scientific journal for the American
Association for Respiratory Care, warns readers to read the
CDC's new guidelines on pneumonia with great care. The Web
site, http://www.cdc.gov/ncidod/hip/pneumonia/ provides links to
two documents, one from March, 2004 and one from May, 2004.
This review points out that significant changes were made in
those two months. Further, the author reviewed research on
which recommendations are based and cites six areas in which
there is questionable evidence to support recommendations as
stated. This article is a must-read for all nurses caring for patients
on ventilators to enhance their understanding of these new
guidelines. 
Source: Hess DR: Guidelines for preventing health-care associated pneumonia, 2003:
buyer beware! Respiratory Care 2004; 49(8):891-893. Also, guidelines are published in
Respiratory Care 2004;49(8):926-939.

Perspectives from Patricia Benner
The current issue of the American Journal of Critical Care

contains a thoughtful analysis of nursing classification systems
from Patricia Benner, known for her groundbreaking work
describing how nurses acquire knowledge with experience in
clinical practice. Benner makes a strong argument in favor of an
approach to classification that focuses on and credits key
aspects of nursing practice such as clinical judgment, clinical
knowledge development, and the integrated synthesis of knowl-
edge, skills, and thought that is the foundation of critical care
nursing. While there is strong debate about the use of nursing
diagnosis and the practical application of theoretical frameworks
in bedside practice, all nurses will benefit from reading this nurs-
ing leader's perspective. 
Source: Benner P: Designing formal classification systems to better articulate knowl-
edge, skills, and meanings in nursing practice. American Journal of Critical Care 2004;
13(5):426-430.
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A.
In a word, yes. The latest handwashing guidelines from
the Centers for Disease Control support the use of
alcohol-based hand rubs because their convenience

address the obstacles of poor access to sinks that confront
many health care professionals. 

Check Your Knowledge...

CDC Hand Hygiene
http://www.cdc.gov/handhygiene/
This resource page provides handy links to the CDC's cur-
rent Guideline for Hand Hygiene in Healthcare Settings,
materials to promote hand hygiene in your facility includ-
ing a full PowerPoint presentation complete with lecture
notes, and a link to the Hand Hygiene Resource Center
(HHRC), a project of the Hospital of St. Raphael in New
Haven, CT. This is the home base of John Boyce, M.D.,
lead author of the guidelines. The HHRC provides addition-
al slide programs, an image library, and other helpful
resources. 

Morbidity and Mortality Rounds on the Web
http://webmm.ahrq.gov/
If you're not already signed up for the e-mail alert that
announces when new cases are posted on this site, you can
do it now. This innovative site from the Agency for
Healthcare Research and Quality is the nation's first Web-
based patient safety resource and journal. Each month, five
new cases are posted. Each highlights an error or patient
safety issue and is written so as to analyze how the error or
near-error occurred and how situations like it can be pre-
vented in the future. A search of the site reveals 21 cases
involving nursing care. You can also register for the site,
which allows you to post to the user's forum. 

Healthy People 2010
http://www.healthypeople.gov
Even if you don't work in community or public health,
there is plenty of useful information here at the home base
for the Healthy People 2010 program. It follows on Healthy
People 2000, which was set out as ambitious health goals
for the U.S. by the Surgeon General back in 1979. Healthy
People 2010 sets out two overarching goals: to increase
quality and years of healthy life for all Americans and to
eliminate health disparities among population groups.
Explore this site and you'll find great consumer health
resources under "Be a Healthy Person," the top ten leading
health indicators for the next decade, and links to a wealth
of Web sites related to key factors, including state sites ded-
icated to implementing the plan.

On the 
World Wide

Web...
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In the last issue of Clinical Update, we reviewed the use of catheters
for postoperative drainage in cardiothoracic surgery patients and how
the inner diameter and tube structure affects the flow rate of air and flu-
ids through the tube and out of the chest. In this issue, we'll address
the factors that affect patient safety when using drainage systems
other than standard chest tubes.  

Closed Wound Drains
Closed wound drainage systems were originally designed to remove

fluid from closed surgical sites following orthopedic, plastic, general,
head and neck, neurological, and gynecological surgery. Sometimes
called "grenade reservoirs" because of their shape, these bulb suction
reservoirs connect to the drain, and after activation, they create suc-
tion to evacuate fluid postoperatively from the surgical site. For the
system to work properly, it must be completely closed; any venting to
the atmosphere will disrupt the system's self-generated suction. 

Pneumothorax 
A closed system presents the potential for a catastrophic complica-

tion: tension pneumothorax. Chest drains have vents to the atmos-
phere and positive pressure relief valves, which virtually eliminate
reaccumulation of a pneumothorax if the system is patent from the sur-
gical site to the drain. Wound drains do not. Instructions for use state
that these devices should "…be used in cardio-thoracic surgery only
after the lung is fully expanded and all air leaks have sealed." 1

Whenever an air leak is present, a wound drain must be attached to
an appropriate pleural drainage system to prevent tension pneumoth-
orax1. However, not all air leaks are immediately apparent, particularly
when there is no water seal or air leak indicator. Tension pneumotho-
rax is a serious risk when a closed system without a vent is used.

Fluid Drainage
To use a closed wound drainage (reservoir) system, the nurse typi-

cally removes the plug covering the air vent, squeezes the reservoir to
push out air, and then replaces the vent plug to close the system. If a
reservoir bag is used, suction is activated by bending up the reservoir's
bottom flap. In either case, the result is that unmeasured, unregulated
suction is created and applied to the surgical site. The suction level is
highest when the empty reservoir is first attached to the wound drain,
and it drops as drainage collects in the reservoir. How high? When a
bulb reservoir is initially compressed and attached to a drain, it gener-
ates approximately -120cmH2O suction — far more than the carefully
regulated -20cmH2O vacuum levels set on a chest drain attached to a
thoracic catheter. As the reservoir fills, tissues are exposed to varying
levels of suction, and the clinician at the bedside has no way of know-
ing the level of suction being applied to the pericardial or pleural space.
As drainage collects in the reservoir, negative pressures rise to near

zero, and the flow rate out of the chest drops.  
If a wound drain is not emptied immediately, the pressures between

the surgical site and the drain will equalize. A pressure gradient
between the patient and any drain is required to facilitate drainage, so
if pressures equalize, drainage stops. 

When even a small chest drain, such as the Express™ Mini 500, is
connected to a thoracic catheter, the drainage system can collect
500cc of fluid drainage and regulated suction at -20cmH2O can be
applied at any time. Negative pressure is constant regardless of how
much drainage is in the system. When using a 100cc bulb reservoir
instead to drain the chest postoperatively, the nurse must maintain the
system to preserve patency and empty the reservoir to  maintain suc-
tion and keep drainage flowing. If pericardial drainage stops, the
patient is at risk for cardiac tamponade. And, without constantly moni-
toring the drain, the nurse won't realize the patient is in trouble until
symptoms appear. 

This potential complication is not an isolated occurrence. Consider
that in a regional study (21,873 consecutive, isolated, first-time coro-
nary artery bypass graft procedures, in which 87% of patients received
a left internal mammary artery [LIMA] graft), approximately 3 percent
of all patients had to return to the OR for bleeding2. If a center performs
four routine CABG procedures per day, approximately one patient per
week will need reoperation for bleeding. Furthermore, at least 43% of
patients who receive a LIMA graft will develop pleural effusion postop-
eratively3. This is another reason to carefully choose a drainage device
that can handle fluid drainage without requiring already busy nurses to
spend additional time emptying and maintaining the drainage system. 

Safety and Convenience
Nurses who care for cardiothoracic surgical patients postoperative-

ly know better than anyone what is required to assure safe and efficient
postoperative care. Which characteristics describe a drain you're most
comfortable with?

See sources on back page.
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Different Chest Tubes Present Different Clinical Challenges (Part 2)

Q.
As thoracic surgery techniques become less inva-
sive, there has been a move toward using smaller
thoracic catheters for chest drainage. If a tube's

diameter is cut in half, what will happen to flow rate?  

Check Your Knowledge...

Answer on other side
Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.

Chest Drain Wound Drain

Vents positive pressure Closed system with no vent

Constant suction level Suction level variable

Consistent flow rate Flow rate varies as suction level
changes

Drainage occurs as long as drain is
below the chest

Drainage can stop if 100cc in reservoir
regardless of drain position

Will work even if clinician does not
actively maintain drain Clinician-dependent for proper use

Can be used for all cardiothoracic
patients

Cannot be used if patient has an air
leak

Remains a closed system (with vent)
throughout use

Must be opened periodically to discard
drainage
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In The Literature
Leaders in More Ways Than One

In healthcare today, retention can be even more important than
recruitment. It's expensive to hire new staff members; retention
saves money. According to a recent article in Nursing
Management, the number one reason people leave organizations
(other factors being equal) is the relationship they have with their
manager. 

This article describes how to implement three best practices to
retain staff:
• Begin retention planning from day one. Talk with staff mem-

bers about how they are doing, perhaps with a formal "reten-
tion interview" every few months. Better to hold frequent "reten-
tion interviews" instead of exit interviews — when it's too late.

• Maximize staff knowledge, experience and skills. When
people spend more time doing what they love to do and are
good at, morale will soar. Hold a staff meeting at which nurses
share what they love to do — undoubtedly, nurses will discover
that work one person dislikes is someone else's favorite task.
By simply adjusting assignments, staff members can feel like
they have a new job — one that they love and want to stay in.

• Become a coaching manager. Think of how coaches in sports
motivate, teach and get the best from their athletes. You can do
the same with nursing staff. To take the sports metaphor a step
farther, when you develop and coach a team, team members
will be more likely to pitch in and spirits will rise when they feel
part of something greater than themselves.
This article provides practical tips that allow you to begin imple-

menting these strategies immediately. 
Source: Martin CA: Turn on the staying power. Nursing Management 2004;35(3):20-27. 

To Sleep, Perchance to Dream
Sleep deprivation is a common problem for patients in critical

care units. A study in the latest issue of the American Journal of
Critical Care notes that when patient care activities are not clus-
tered, patients can go for days without more than an hour of  unin-
terrupted sleep. 

This retrospective study reviewed 50 patients' medical records
to determine when nursing activities were performed. Data were
collected from patients in the surgical ICU, neurosurgical ICU,
medical ICU, and coronary care unit. Researchers found that a
mean of 43 individual care interactions occurred per night (from
7pm to 7am). Overall, the most interactions occurred in the mid-
night hour, and fewest between 3am and 4am, when 33% of
patients were undisturbed. However, patients received 56 of 83
routine daily baths between 2am and 6am!

These researchers present a detailed description of their data
collection and analysis that can be replicated for other units. If your
units do not have a sleep promotion plan in place, this research will
help identify the care patterns in your units, to help you customize
and cluster interventions for your patients, and thus establish
blocks of uninterrupted time for patient sleep.
Source: Tamburri LM, DiBrienza R, Zozula R, Redeker NS: Nocturnal care interactions with
patients in critical care units. American Journal of Critical Care 2004;13(2):102-115.

No Bones About It
Patients with pelvic fractures can be challenging to care for,

because an isolated pelvic fracture rarely lands a person in ICU;
thus, critical care nurses manage pelvic fractures in the context of
other traumatic injuries. 

The current issue of Critical Care Nurse contains an excellent
review article on pelvic fractures (approved for CE credit, making

the article a handy self-study resource for busy nurses). After a
review of anatomy, the authors review assessment strategies, frac-
ture types and classification, pelvic stabilization and bleeding man-
agement, resuscitation, fracture repair and potential complications. 

This is a must-read for nurses in units that care for multiple
trauma patients. 
Source: Frakes MA, Evans T: Major pelvic fractures. Critical Care Nurse 2004;24(2):18-24,26-30.

Clinical Update for the Professional Nurse June 2004

A.According to Poiseuille's law, flow rate through a tube is
directly related to the internal diameter — but to a factor

of four. Thus, cutting the diameter by half will decrease flow rate
to one-quarter the original flow rate. If at 12mm ID, the flow rate is
60LPM, at 6mm ID, the flow rate would be close to 15LPM. 
Sources:
Kam AC, O'Brien M, Kam PCA: Pleural drainage systems. Anaesthesia 1993;48:154-
161.
Tattersall DJ, Traill ZC, Gleeson FV: Chest drains: does size matter? Clinical Radiology
2000;55:415-421.

Check Your Knowledge...

Atrium is delighted to announce the all-new, user-friendly
Atrium Web site at http://www.atriummed.com The site is
designed to load into your browser quickly and to make it
easy for you to find what you need. 
The education section now includes full online access to all
of Atrium's Instructions for Use documents and the small
handbooks about chest drainage. You can print them whenev-
er you need them, or you can read them online. The back
issues of Clinical Update are also archived there.
Please visit before July 9 and fill out our education survey. It
will take just 5 minutes, and we need your input! We have a
number of exciting educational initiatives in mind for 2004-
2005, but we need to hear from you about which format will
work best in your practice setting and what topics you'd like
help teaching. Visit http://www.atriummed.com/edsurvey and
tell us what we can do to make your job easier! Two nurses
selected at random from those who respond will receive a
$50 gift certificate for the Nurse's Station catalog. 

On the 
World Wide

Web...

Sources
1. Ethicon, Inc: J-Vac Closed Wound Drainage System. Author. Somerville, NJ 1997.
2. Leavitt BJ, O'Connor GT, Olmstead EM, et al.: Use of the internal mammary artery graft
and in-hospital mortality and other adverse outcomes associated with coronary artery bypass
surgery. Circulation 2001;103:507-512. 
3. Daganou M, Dimopoulou I, Michalopoulos N et al.: Respiratory complications after coro-
nary artery bypass surgery with unilateral or bilateral internal mammary artery grafting. Chest
1998;113(5):1285-1289.
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One of the latest developments in chest drainage is the FDA's
approval of closed wound drains for postoperative drainage in cardio-
thoracic surgical patients. The main challenges in providing care to
patients who have wound drains in the pleural space or mediastinum is
understanding how wound drains differ from traditional chest tubes and
how those differences affect bedside nursing care.  

The three most common types of wound drains used for cardiotho-
racic surgery are: the Blake® drain from Ethicon Inc., the Bard Channel
Drain, and the Cardinal Drain. The Blake drain is available in sizes 15 Fr,
19 Fr, and 24 Fr; the Bard drain: 10 Fr, 15 Fr, and 19 Fr; and the Cardinal
drain: 15 Fr and 19 Fr. You'll know right away that a wound drain is being
used if the catheter is attached to a reservoir bulb for drainage — the
same type of reservoir bulb used for abdominal wounds, for example
(more about reservoir bulbs and chest drainage in the next issue). 

If the catheter is attached to a three-chamber chest drain system, it
may be difficult to determine what type of tube is in the chest since the
proximal ends of the tubes are similar. Your first responsibility is to know
the type of catheter being used. 

Distal Tube Structure
A traditional chest tube is a hollow catheter — a single lumen. The dis-

tal end of the catheter in the patient's chest has eyelets to facilitate
drainage for a length of approximately 9 inches (24cm) from the tip. The
number and placement of eyelets will vary with catheter size and manu-
facturer.

The Blake drain, by comparison, changes configuration three times
from the patient tip to the proximal end that attaches to the drainage sys-
tem. The distal end (approximately 12 inches or 30cm long) has a multi-
lumen, four-channel design. At the tube's distal tip, you'll see a "t" — a
silicone core divides the catheter into four separate sections for
drainage. 

Each of these sections is open inside the chest wall; four equally
spaced 12-inch long slits allow fluid into the four channels instead of eye-
lets that allow fluid into a traditional chest drain. 

The middle part of the tube, approximately
4 inches (10cm) long is called the "transition
zone" (see figure).  In this section, the sili-
cone "t" remains, but the outside of the tube
is closed. This section provides the
changeover from the open multilumen
catheter to the third part of the tube — a sin-
gle lumen catheter — that connects to a
drainage device. 

Factors Affecting Blood Flow 
Three main variables affect how well blood and fluid leave the chest

through a chest tube: the length of the tube, the amount of negative pres-
sure (suction) applied, and the inner diameter of the tube. Kam's
research1 showed that if the amount of suction stays the same, an inner
diameter of 12mm yields a maximum flow of 50 to 60 LPM, while an
inner diameter of 6mm yields a maximum flow of 15 LPM. Halve the
diameter, and the flow rate drops by a factor of four. 

A tube's ability to evacuate the chest is only as great as the smallest
or most restrictive part of the tube. The transition zone is the most restric-
tive area of a three-zone Blake drain, whereas a traditional drain's flow
rate through a single lumen is constant throughout the length of the tube. 

According to Ethicon, the flow rate through a Blake drain is
200cc/min2. Under gravity, tests using porcine blood showed a flow rate
of 107cc/min through the 19 Fr drain, and 263cc/min through the 24 Fr
drain. By comparison, tests using bovine blood showed that the
HydraGlide XL has a flow rate of 282cc/min through the 20 Fr catheter
and 573cc/min through the 24 Fr catheter3. 

These data illustrate why an understanding of the tube's design is so
critical. A tube's stated size is determined by its outer diameter, not the
flow area inside. When the inner diameter is factored in, the 20 Fr
HydraGlide XL allows for slightly greater flow than the 24 Fr Blake drain,
and more than 2½ times the flow of a 19 Fr Blake drain. Thus, a surgeon
who might be using a 24 Fr Blake drain to achieve better drainage can
use a smaller HydraGlide XL that will disturb less tissue. Obney and col-
leagues4 concluded that "larger is not necessarily better when draining
the chest."  The key is not to focus on the tube's outer diameter, but
rather the flow rate through the tube. Also note whether flows are mea-
sured using blood or saline. Saline will flow three times faster than blood
since it is less viscous, so if you are comparing manufacturer's flow data,
be sure you are comparing fluids of the same consistency.

Slippery When Wet
When it's time to remove the tube, an important aspect to consider is

how slippery the outside of the tube is — formally called the "coefficient of
friction." For chest tubes, the lower the coefficient, the better. Uncoated sil-
icone has a very high coefficient of friction. If you try to pull a silicone tube
through your thumb and index finger, it will not slide smoothly. On the other
hand, a tube with a hydrophilic coating, which has a low friction coefficient,
will smoothly glide through your fingers. When the tube comes into contact
with tissue fluids, its low coefficient of friction is enhanced.

The benefits of a low coefficient of friction? Tissue and bacteria are less
able to adhere to a slippery surface, thus reducing the incidence of adhe-
sions and infection. Combine fewer adhesions with a slippery tube and you
get a tube that is easier to remove from the chest. 

Next issue: Connecting the tube to a drainage system; critical issues
you will not want to miss. 
See sources on back page.
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Different Chest Tubes Present Different Clinical Challenges

Q.
During report, you learn that a patient who had a
thoracoscopic lung biopsy a few hours ago has a
Heimlich valve that was connected to a urinary

catheter drainage bag in the OR. When you enter the room,
the patient is short of breath. Apart from a physical assess-
ment, what will you look for to determine the cause of the
dyspnea?  

Check Your Knowledge...

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.

Left: Blake drain transition zone,
Right: HydraGlide XL

Blake® is a registered trademark of Johnson & Johnson.
Trademarks, tradenames and designs are the property of their respective owners.
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In The Literature
When You Have to Open a Chest in the ICU

When caring for cardiac surgical patients, the most life-threatening sur-
gical complications are cardiac tamponade and exsanguination. Medically,
cardiac arrest and possible graft closure or disruption may also require
immediate intervention at the bedside. 

Ideally, a cardiac surgical ICU is adjacent to the operating room staffed
24/7. If patients need mediastinal exploration, they can be quickly wheeled
into the OR where the chest can be opened under more controlled condi-
tions than those in the ICU. That option, however, is usually limited to major
medical centers. The rest of us need to know how to facilitate a surgical pro-
cedure in the ICU without delay. 

This article, written by an experienced OR nurse, provides a step-by-
step orientation to OR procedure for ICU nurses. While many of the ele-
ments of care, such as the skin prep, are used daily in the ICU, other criti-
cal issues, such as keeping track of the number of sponges before they are
placed in the wound, and tricks to reduce hazards associated with needles
and scalpels in the operative field, are foreign to ICU nurses and could eas-
ily be missed. 

This article is a must-read if you care for cardiac surgical patients in your
ICU and you do not have 24-hour OR staffing — use these tips to adapt a
program that addresses the needs of your practice setting.
Source: Tremper RS: Mediastinal exploration in the surgical intensive care unit. Dimensions of
Critical Care Nursing 2004;23(1):24-30.

Yo! Keep it Down!
How noisy is your unit, particularly at night? Would you be able to sleep

under the conditions you create in your workplace? That's what nurses from
the thoracic surgery intermediate care unit at St. Mary's Hospital in
Rochester, MN wanted to find out. Noise can delay healing, impair the
immune system, and increase blood pressure and heart rate. 

First, the researchers measured baseline noise levels in three empty
rooms during the night shift, without the staff's knowledge. They analyzed
the sources of noise and planned interventions that began with staff edu-
cation about the importance of sleep and how staff can make minor
changes in their routine that would provide big payoffs for patients. 
Recommendations included:
• Move shift report to a designated room where the door could be closed,

instead of in the open nurse's station (also important for confidentiality).
• Close patient room doors whenever the nurse is talking with a patient or

carrying out procedures that can create more noise. This decreases the
unit's background noise level, so people will not have to raise their voic-
es to talk over it.

• Pay closer attention to the time an IV infusion will end so that the alarm
does not sound.

• Eliminate overhead paging.
• Reinforce the unit's noise reduction efforts with other staff members who

come to the unit (such as respiratory therapists, radiologic technologists,
laboratory phlebotomists). 

These nurses also identified unit-specific noisemakers, including the
pneumatic tube system, patient chart holders, and paper-towel dispensers.
After noise reduction measures were implemented, researchers not only
monitored decibel levels, but also surveyed patients about their sleep. 

Not mentioned in the article are the interventions that can be imple-
mented to reduce the noise from chest drainage. Key is to switch to dry suc-
tion control to eliminate the sound of bubbling water. This can be done with
a standard dry control chest drain, or by switching to a "mini" drain that is
portable and does not require water. Also consider if patients really need
suction or if gravity drainage will meet the patient's needs. 
Source: Cmiel CA, et al.: Noise control: a nursing team's approach to sleep promotion.
AJN 2004;104(2):40-48. 

Clinical Update for the Professional Nurse March 2004

A.This true case study highlights one of the main chal-
lenges that Heimlich valves present — there is no built-in

drainage collection. When the nurse entered this patient's room,
the urinary catheter bag was filled with air and looked as if the
seams were about to burst. While collecting drainage in the bag
initially seemed like an ingenious idea, the lack of an air vent could
have been catastrophic. 

For information on complications when a Heimlich valve is used
with a small bore chest tube, see Bahnia MM, Garrett K:
Association of tension pneumothorax with use of small-bore chest
tubes in patients receiving mechanical ventilation.
Source: Critical Care Nurse 2004;24(1):64-65.

Check Your Knowledge...

You can learn more about our feature
article on these Web sites.

Conversions at Your Fingertips
A frequently asked question is the relationship between French
measurements, millimeters, and inches. Endotracheal tubes are
measured in mm; suction catheters are measured in French. Chest
tubes are measured in French; adaptors are measured in inches!
RFQ-Medizintechnik, a surgical products company in Germany,
has provided a table of measures at their Web site. And while you're
there, you might want to check out the 14kt gold-plated laryngo-
scope blade (look under gifts). 
http://www.rfq.de/eng/service_eng.htm

Learn More About the Coefficient of Friction
It's a slippery subject, but the coefficient of friction is  one of many
lessons at the Web site  "School for Champions," which was
designed to supplement school lessons in nearly every curriculum
area. The resources at this online educational community are used
by students and teachers from hundreds of colleges, high schools
and middle schools worldwide as well as by workers and manage-
ment in a large number of companies. One area of focus for this
non-profit group is how to enhance educational opportunities for
people with visual impairments. If you have or work with children
in school from K-12, take a look - there's a treasure trove of infor-
mation here. 
http://www.school-for-champions.com/science/frictioncoeff.htm
And here is their list of health resources:
http://www.school-for-champions.com/health/resources.htm

On the 
World Wide Web...

Sources
1. Kam AC, O'Brien M, Kam PCA: Pleural drainage systems. Anaesthesia 1993;48:154-161.
2. Ethicon, Inc. Data on file. Available at:
http://www.jnjgateway.com/public/USENG/Blake%20drain.pdf
3. Atrium Medical Corporation. Data on file. Available at:
http://www.atriummed.com/Products/Chest_Drains/Catheters/HydraGlideXL_Catheters.asp
4. Obney J, Barnes MJ, Lisagor PG, Cohen DJ: Is bigger better for draining the mediastinum
and thorax? [abstract] Chest 2000;118(4):116S.
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In this issue of Clinical Update we'll let you know what authors of
two new papers on chest tube insertion and management have to
say about placing the tube, securing the tube, and when to remove
it.1,2 To learn about indications, site selection and tube size, see the
September, 2003 issue of Clinical Update.

Premedication, Positioning, and the Pleural
Space

Patients have reported that chest tube insertion is extremely
painful, rating it as 9 or 10 on a 1-10 pain scale. Thus, unless it is
an emergency situation, the nurse at the bedside – as patient advo-
cate – should ask about administering, at minimum, an opioid anal-
gesic, and optimally, procedural sedation (with a benzodiazepine) to
reduce patient anxiety and discomfort.2 However, before adminis-
tering medication, check to see that the patient has signed a con-
sent form for chest tube insertion, according to hospital policy. 

The patient may be placed in a sitting position, leaning forward
on an overbed table with two or three pillows on it. This will maxi-
mize gravity's effect on the pleural space – allowing air to move to
a superior location and fluid to move to an inferior location.
Alternatively, the patient can be positioned on his back with the arm
on the affected side extended over the head, and the head turned
to the unaffected side. A pillow or two may be placed behind the
hemithorax on the affected side to elevate the insertion site slightly. 

In all but the most emergent situations, aseptic technique is criti-
cal to reduce the risk for empyema. This infection occurs in about
2.5% of patients whose chest tubes were placed to treat chest trau-
ma.2

Local anesthetic, such as lidocaine, is used to infiltrate the skin
before tube insertion. There is no evidence that adding epinephrine
to the lidocaine for vasoconstriction is of any benefit in this proce-
dure.2

Inserting the Drainage Catheter
The technique used for tube insertion will depend on the size of

the tube. Blunt dissection is the most familiar approach, but with
guidance from medical imaging in real time, smaller bore tubes are
being used on more patients with simple pneumothorax. The
Seldinger technique can be used for small catheters.2

Blunt dissection is recommended for larger bore tubes. After the
incision is made in the skin, a closed clamp is gently placed into the
muscle. The clamp is then opened to separate the intercostal mus-

cle fibers, creating a tunnel through the chest wall. Once this tunnel
is created, the clinician inserting the tube explores with a finger clos-
est to the size of the tube, feeling for adhesions or any structures
that may impede tube insertion. Once the tunnel is established, the
tube can be placed in the pleural space without the use of exces-
sive force, which can cause lung damage.2

Wrapping it Up
Once the tube is inserted, the clinician usually places two

sutures: One closes the incision through which the tube was placed,
and the other anchors the tube so it will not fall out. There are no
data that address whether petrolatum gauze should be wrapped
around the tube at the tube-skin interface. Proponents of this tech-
nique believe the special gauze reduces the potential for air leaks
around the tube.  Opponents express concern that the moist gauze
can macerate the skin under the dressing, making it more difficult to
close the wound after the tube is removed. 

Dressings should be simple and occlusive. A transparent dress-
ing such as that used at IV sites may be sufficient for small-bore
catheters. Large bore catheters are usually supported with gauze.
Gauze designed for use around tracheostomy tubes, manufactured
with a fenestration, is ideal. Do not cut square cotton gauze with
scissors to fit around the tube; loose threads can cause local tissue
reactions in the wound. Once a dressing is applied, there are no
data supporting regular dressing changes unless the dressing is
soiled or otherwise contaminated. 

An ideal dressing will support the tube as it exits the chest wall
and reduce the risk for tube kinking at the insertion site.

Are Antibiotics Appropriate?
Given the concerns about inappropriate use of antibiotics and

development of resistant strains of bacteria, should antibiotics be
used routinely in patients who have chest tubes placed but no evi-
dence of infection? Since a meta-analysis was published in 1992,
the trauma literature has supported antibiotic use (cephalosporin or
clindamycin) for patients whose chest tubes are inserted in gener-
ally emergent, less controlled conditions.1,2 There are no data to
support the routine use of antibiotics for patients with chest tubes
inserted for other reasons.

Evidence-based Practice  
A number of nursing research studies have explored ways to

reduce the pain of chest tube removal.  These papers, along with
the practice guidelines on treatment of spontaneous pneumothorax
from the American College of Chest Physicians3, provide more evi-
dence on which we can base our practices when caring for patients
who need chest tubes.

References on next page.
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Chest Tube Insertion: Part Two

Q.
Technical advances in smaller, more portable
chest drains have the potential to decrease
length of stay after bypass surgery by enhancing

patient mobility. What surgical technique has been shown
to reduce length of stay?  

Check Your Knowledge...

Answer on other side
Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.
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In The Literature
Owww! Is That Pain Score Reliable?

Researchers at Baystate Medical Center in Springfield, MA, used a
cutaneous nerve stimulator to evaluate healthy adults' response to pain.
Participants were given an increasing stimulus and asked to state when
the stimulus caused "intolerable pain."  Subjects also recorded the pain
on a 0 (no pain) to 100mm (worst pain imaginable) visual analog scale
(VAS). 

"Intolerable pain" ranged from 8mm to 73mm on the VAS, and the
level of stimulus that produced intolerable pain ranged from 4 to 9 on a
1 to 9 scale. Because of this wide variation, researchers administered
subsequent shocks with the same level of stimulus. However, subjects
identified only 51% of these shocks as "the same" intensity.  This may
mean that when we use these scales to evaluate increasing or decreas-
ing pain, half the time, the patient can be ranking pain that feels the
same as higher or lower. This is a small study that raises important
questions for future research.
Source: Mader TJ: How reliable are pain scores? A pilot study of 20 healthy volunteers.
Journal of Emergency Nursing 2003;29(4):322-325. 

What Do Surgical Nurses Know About Pain
Management?

A study reported in MedSurg Nursing in 2001 has important clinical
applications today. Orthopedic / surgical nurses were surveyed, and key
barriers to pain management were identified. Nurses' number one bar-
rier was their responsibility for caring for many acutely ill patients. This
explains the other identified barriers: not having enough time to ade-
quately assess patients' pain and the effects of interventions for pain
control. Nurses also believed patients were reluctant to report pain.

Researchers learned that clinical practice guidelines are not always
making it to the bedside nurse (or the prescriber, for that matter).
Researchers recommend surveying all patients about their pain man-
agement experience while hospitalized. Apart from traditional customer
service-type questionnaires, a targeted pain survey will provide more
immediate feedback and provide evidence needed to modify pain man-
agement practices in your setting.
Source: Puls-McColl PJ, Holden JE, Buschmann MT: Pain management: assessment of
surgical nurses' knowledge. MEDSURG Nursing 2001;10(4):185-191.

Thumbs Up For Nurses…Again!
In November, 2003, the Gallup Organization conducted its annual

survey of honesty and ethics of various professions. Nurses, we are
delighted to report, came out on top – 83% of those surveyed rated
nurses' honesty and ethical standards "high" or "very high." This com-
pares with doctors and veterinarians at 68%, pharmacists at 67% and
dentists at 61%.

This was the fifth time nurses were included as a profession in the
poll. Nurses have been at the top of the ranking four out of five times –
they slipped to number two behind firefighters in November, 2001. 

You can read about the study at http://www.gallup.com/poll/releas-
es/pr031201.asp
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A.Off-pump coronary artery bypass grafting was studied
in 200 patients randomly assigned to off-pump or tradi-

tional bypass surgery. Off-pump patients had a mean length of
stay one day less than those who had traditional surgery.
Source: Puskas JD, et al: Off pump coronary artery bypass grafting provides complete
revascularization with reduced myocardial injury, transfusion requirements, and length of
stay. Journal of Thoracic and Cardiovascular Surgery 2003;125(4):797-808.

Check Your Knowledge...

Learn About the Healthcare System
http://www.facct.org
The Foundation for Accountability is an organization with the
goal of improving healthcare by empowering consumers and
establishing accountability. At this site, you will see their E-health
initiatives, and quality projects and the clearinghouse for con-
sumer-centered healthcare materials, resources and information.

Directory of America's Hospitals
http://www.usnews.com/usnews/health/hospitals/hosp_home.htm
This site, a collaboration between US News and the American
Hospital Association provides a wealth of information about
more than 6,000 hospitals. Each hospital's profile lists number of
beds, type of hospital, key services and in the "by the numbers"
section, statistics on patients and professional staff.

Nieman Foundation for Journalism
http://www.nieman.harvard.edu/ 
When you visit this site, click on Nieman Reports Magazine on
the left, and then on "explore the contents."  The summer 2003
issue devotes more than half its pages to medical reporting and the
Spring 2003 issue to reporting on health. You can download indi-
vidual articles that look interesting. Many of these articles explain
that the journalists often face the same frustrations about limita-
tions on coverage as we do.

On the 
World Wide Web...

Don’t miss out!
Clinical Update is going electronic. If you haven’t

signed up for the electronic version,
please send an email to:

clinicalupdate@atriummed.com

eeeeeeeeeeeeeeee

eeeeeeeeeeeeeeee

Your friends at Atrium wish you and yours 
a happy and safe holiday season!

Sources:
1. Baumann MH: What size chest tube? What drainage system is ideal? And other chest
tube management questions. Current Opinions in Pulmonary Medicine 2003;9:276-281.
2. Laws D, et al: BTS [British Thoracic Society] guidelines for the insertion of a chest drain.
Thorax 2003;58(Supp II):ii53-ii59.
3. Baumann MH, Strange C, Heffner JE et al: Management of spontaneous pneumotho-
rax: an American College of Chest Physicians Delphi consensus statement. Chest
2001;119(2):590-602.
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In this issue of Clinical Update we'll let you know what authors of two
new papers on chest tube insertion and management have to say
about indications, site selection and tube size1,2. Next issue, we'll
cover placing the tube, securing it, and when to remove it.

Indications for Chest Tube
One of the challenges of choosing a thoracotomy catheter and

insertion procedure is that a number of indications exist for pleural
chest drainage:
• Removing air and blood after thoracic (lung and esophageal)

surgery.
• Treatment of spontaneous or iatrogenic pneumothorax.
• Drainage of pleural effusion or empyema.
• Emergency management of chest trauma, including hemothorax,

hemopneumothorax and tension pneumothorax.
• Relieving isolated tension pneumothorax resulting, for example,

from barotrauma during mechanical ventilation in patients ranging
from 2-pound premature babies to older patients with emphyse-
matous blebs that rupture when positive pressure ventilation is
applied.
Another aspect of chest tube insertion that makes establishing stan-

dards difficult: chest tube insertion is not limited to one medical spe-
cialty with one consistent philosophical approach to care. Physicians,
APRNs, and physician assistants in pulmonary medicine, surgery,
emergency medicine, and more recently, interventional radiology all
insert pleural catheters as part of their practice. 

Choosing the Insertion Site
Air in the pleural space will rise to the highest point in the chest —

typically, anterior and superior (assuming there is no scar tissue caus-
ing loculations) when the patient is supine, with the head of the bed
raised slightly. Fluid, on the other hand, will go to the most gravity
dependent area — in this case, posterior and inferior, closer to the
diaphragm.

Traditionally, we've all been taught that to emergently relieve the
pressure of a tension pneumothorax, a needle should be placed in the
second intercostal space in the midclavicular line to act as a vent —
and that hasn't changed. But chest tube insertion in the same place is
no longer recommended because it requires dissection through the
pectoralis muscle and breast tissue, and it leaves a prominent,
unsightly scar. 

The British Thoracic Society guidelines recommend a location they
call the "safe triangle" — an area lateral to the nipple line bordered by

the latissimus dorsi, the lateral border of the pectoralis major, and the
apex of the triangle below the axilla (see figure on page 2). This posi-
tioning minimizes risk of injury to the internal mammary artery, muscle
or breast tissue. A more posterior location may be selected if loculated
fluid is present. However, this site is far more uncomfortable for the
patient while the tube is in place, and there is a greater risk the tube
will kink if the patient lies on it.  

Ideally, tubes inserted to drain air should be directed toward the
lung's apex, and tubes draining fluid should be directed toward the
base. But the experts agree that, in the absence of pleural conditions
that could trap air or fluid in a fixed pocket or cavity, a tube placed in
the midaxillary line should successfully drain fluid or vent air. 

And the Answer Is – “It Depends.”
The question? Which chest tube is best?
If the patient has an uncomplicated pneumothorax, a small bore

tube (14F or smaller) will act as a vent, allow air to escape, and be less
uncomfortable. On the other hand, if a patient has sustained a chest
wound and is bleeding heavily, a large bore tube (28F or larger) will
allow the blood to drain more quickly, allowing more accurate measure
of blood loss. You'll also have the option for collecting the blood for
autologous transfusion while preparing to go to the OR. You may also
need a tube this large to quickly evacuate large volumes of air from the
chest, if the patient has a large bronchopleural fistula and is receiving
positive pressure mechanical ventilation, for example.

Today, most chest tubes are in the 10F to 14F range (this measures
outer diameter, which correlates to 3.3mm to 4.7mm; the internal
diameter will be less.) There are no data comparing tube sizes in sim-
ilar clinical conditions but we do know that smaller tubes cause less
pain and are tolerated better by patients, all other things being equal.
However, if a patient has empyema with thick purulent drainage or an
infected malignant effusion in which the fluid is thick and hard to
remove, a larger tube may be necessary. In addition to considering vis-
cosity of the material being removed, it is also important to think about
how quickly fluids are being produced — higher volumes will need
higher flow rates and thus larger tubes.

The inner diameter of the thoracic catheter is a significant factor
determining flow rate of air and/or fluid out of the chest. The smaller
the diameter, the slower the flow. Not all tubes of the same outer diam-
eter French size will have the same flow rates, due to differences in
catheter wall thickness and the materials used in the catheter con-
struction.  

Once you have considered why the tube is being inserted and
selected the appropriate size, it's almost time to start the procedure.
More about that in the next issue. 

Sources:
1. Baumann MH: What size chest tube? What drainage system is ideal? And other chest
tube management questions. Current Opinions in Pulmonary Medicine 2003;9:276-281.
2. Laws D, et al: BTS [British Thoracic Society] guidelines for the insertion of a chest drain.
Thorax 2003;58(Supp II):ii53-ii59.
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Chest Tube Insertion: Part One

Q.
In addition to the inner diameter of the chest
tube, three other factors affect flow rate of fluid
or air out of the chest. Name two.  

Check Your Knowledge...

Answer on other side
Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.
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In The Literature
Loves Me, Loves Me Not

The July issue of Nursing Management includes a gem of an
article on nurse-physician relationships. The authors interviewed
staff nurses and managers from 14 Magnet hospitals to determine
what constitutes a "good" relationship. What makes this observa-
tional research so well done is that the researchers did not begin
with a definition of "good" but rather let it flow from the nurses'
descriptions. From their interviews, the authors were able to devel-
op a five-category scale:
1. Collegial: equality, different but equal power and knowledge
2. Collaborative: mutual trust, respect and cooperation, but not

"equal"
3. Student-teacher: physicians discuss, explain and teach;

power is unequal, information is one-way, but outcomes are
beneficial

4. Neutral: information exchange with absence of feeling of a
professional relationship

5. Negative: frustration and hostility and poor patient outcomes
resulting from power struggles
This article is must-read for information on enhancing relation-

ships that can optimize patient outcomes on your unit. 

Source: Kramer M, Schmalenberg C: Securing "good" nurse-physician relationships.
Nursing Management 2003;34(7):34-38.

Why Is CE Attendance Declining?
Those of us involved in nursing CE programs have noticed a

decline in attendance in the past few years. Wisconsin researchers
surveyed nurses in their target audience to determine factors influ-
encing nurses' decisions to earn contact hours. 

The researchers found that nurses were more likely to attend
continuing education activities if they were certified, if they were not
self-conscious about attending, and if they received positive feed-
back for their personal characteristics of "willingness," "dedication"
and "initiative."  Those who attended did not need external rewards
for motivation – their sense of professionalism was their motivation.

Nurses who did not attend cited a number of barriers: trouble fit-
ting CE time into their already overloaded lives, budget cuts that
eliminate financial support for nurses to attend CE activities, and
lack of relevance of the CE content to the nurses' everyday practice. 

Researchers recommend that CE planners explore ways to
encourage staff members to choose to attend, rather than making it
just another assignment. Reach out to nurses: invite them to attend,
welcome them when they come and show them you appreciate
their attendance. Nurses who feel an enhanced sense of profes-
sionalism and self-esteem by regularly participating in CE activities
make those activities a regular part of their nursing life. 

Source: Kubsch S, et al: Factors influencing accruement of contact hours for nurses. Journal
of Continuing Education in Nursing 2003;34(5):205-212.
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A.1. Length. The longer the tube, the greater the resis-
tance to flow. 2. Connectors used to attach the chest

tube to the drainage unit. Often these connections are the nar-
rowest (and thus most restrictive) part of the whole chest
drainage system. 3. The design of the chest drainage system
itself. According to Baumann1 flow rates through chest drains
range from 10.8 to 42.1 LPM when the suction control is set at
-20cmH2O.

Check Your Knowledge...

Nursing research findings are now easily accessible on the Web –
for free.

The Registry of Nursing Research
http://www.stti.iupui.edu/VirginiaHendersonLibrary 
This online resource is provided by Sigma Theta Tau and the
Virginia Henderson International Nursing Library. Here you can
search by researcher, keyword, or study title. For example, if you
search on "chest tube" you'll get 8 studies to review. Abstracts are
provided with links to full text where available; author contact infor-
mation rounds out this information treasure house. The entire library
was hacked in summer 2003, and the folks who established this
resource have been working feverishly to rebuild the database from
scratch. From this link, you can see what is available and what
remains to be restored. 
National Institute of Nursing Research
http://www.nih.gov/ninr/news-info/resdir.html
This link takes you to capsule summaries of selected nursing
research studies supported by this division of the National Institutes
of Health. From here, you can move around the site and learn about
research funding and programs, conferences, and access a great
page of links relating to research and healthcare. 

Nursing Research at the Agency for Healthcare Research
and Quality
http://www.ahcpr.gov/about/nrsrscix.htm
This special page on the AHRQ Web site highlights research con-
ducted by nurses. Here you can subscribe to the nursing research
listserv, read press releases about research findings, learn about
funding opportunities, link to additional tools and resources, and
read summaries of funded research findings.

On the 
World Wide Web...

Don’t miss out!
Clinical Update is going electronic. If you haven’t

signed up for the electronic version,
please send an email to:

clinicalupdate@atriummed.com

Illustration of the “safe triangle”
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In 1997, the National Emphysema Treatment Trial (NETT) was set up
to rigorously study lung volume reduction surgery (LVRS) and determine if
surgical intervention improved patient outcomes when compared with tra-
ditional medical therapy.1

LVRS was initially proposed to address key physiological changes
resulting from emphysematous changes, namely decrease in elastic recoil
of the lung tissue, decreased maximum expiratory airflow, hyperinflation,
and air trapping. Its goal is to reduce the volume of lung tissue in the chest
cavity through selective lung excision, allowing more room for lung expan-
sion during normal breathing. Although patients with severe emphysema
often reported improvements postoperatively such as decrease in dysp-
nea or increases in exercise tolerance and quality of life indicators, no sys-
tematic study had been done to directly compare surgical excision with
medical treatment. 

The NETT Trial
The May 22, 2003 issue of the New England Journal of Medicine con-

tains reports on the National Emphysema Treatment Trial (NETT), a mul-
ticenter, randomized controlled clinical trial, which was set up to compare
LVRS and medical treatment of severe emphysema. Between January
1998 and July 2002, 1,218 patients with severe emphysema were
assigned randomly to either a surgical (608) or medical (610) treatment
pathway2. Emphysema was diagnosed by medical imaging and pul-
monary function testing showing severe airflow obstruction with hyperin-
flation. Patients with co-morbidities were excluded1.

Results: Primary Analysis
Total mortality from any cause was calculated from date of random-

ization and for a mean follow-up of 29.2 months per patient. Twenty-six
percent of members in the surgery group died – the same as in the med-
ical treatment group. Exercise capacity improved in 15 percent of surgical
patients compared with 3 percent of patients treated medically. 

During the first year of the study, the mean hospital days, days of
ambulatory care, plus nursing home admissions were, not surprisingly,
higher for the LVRS group than for the medical group. During the second
year, however, the mean hospital days and emergency room visits were
significantly lower for the surgical group. The third year of the study
showed no significant differences between the medical and surgical
groups' use of resources3. 

Costs showed the same trend – higher in the first year and lower in the
second year for the surgical patients, with no significant difference between

the two groups in year three. The surgical group showed an increase in the
number of quality-adjusted life years for 12 to 24 months after surgery.
Given costs and benefits over three years of follow-up, LVRS is costly rel-
ative to medical therapy. The procedure may become more cost-effective
if results can be maintained for longer than three years – data not yet avail-
able.

Secondary Analysis Provides Interesting
Wrinkles

Secondary analysis of study data showed patient subgroups could be
identified:  those that were at higher risk for surgery, and those that were
more likely to benefit from LVRS. The secondary analysis found4: 

• Mortality was lower in surgical patients who had disease localized to 
upper lobes and low exercise tolerance preoperatively – 20 percent 
at 36 months of follow-up compared with 40 percent in those treated 
medically.

• Patients had higher mortality postoperatively when emphysema was 
more diffuse and when they had a high exercise capacity; further-
more, there was no reduction in morbidity compared with study 
patients treated medically.

What's the Answer?
The results of this study provide a wealth of information about actual

results of surgical vs. medical intervention. However, as physicians debat-
ing the study outcome in this issue are quick to point out, it's just too soon
to tell. The key question is: Can surgical benefits be sustained over a
longer term, for example, ten years? Improvements in cost-effectiveness
and increases in quality-adjusted life years sustained over this time could
in fact verify that the surgical path is the best – at least for the patient sub-
groups for whom LVRS has been shown to provide the best outcomes. 

Right now, at the three-year point for all patients in the study who had
LVRS, the cost was $190,000 per quality-adjusted life year gained (QALY).
If only costs for the one-quarter of patients identified as most likely to ben-
efit from surgery are considered, cost drops to $98,000 per QALY gained.
Compare these values to dialysis or CABG where cost is $60,000 or less
per QALY gained. However, if benefits can be sustained for ten years post-
operatively, cost drops to $53,000 per QALY. Those benefits remain to be
seen. 

In the future, look for LVRS to be reserved for fewer patients who are
most likely to benefit from surgery. Increasing use of microsurgical tech-
niques that allow surgery to be done thoracoscopically without median
sternotomy (in the study group, 70% had median sternotomy) will speed
recovery. The use of smaller, portable chest drains postoperatively will
allow patients to be mobile sooner, further enhancing recovery. The
thoughtful combination of patient selection and state-of-the-art technology
will make LVRS an important part of COPD treatment in years to come. 

See sources on back page.
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Does Lung Volume Reduction Surgery Work?
Initial Results of the National Emphysema Treatment Trial

Q.
What single factor is associated with reducing
the length of stay in hospitalized surgical
patients? 

Check Your Knowledge...

Answer on other side
Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.
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In The Literature
Aging and Shift Work: Keys to the Nursing
Shortage

An article in a recent issue of Nursing Economic$ examines the ongo-
ing nursing shortage from a unique perspective: how to manage round-
the-clock needs with an aging workforce. 

According to author Elizabeth Ellen Cooper, hospitals need to work to
retain experienced nurses while recruiting and training younger nurses. In
addition, employers need to find ways to offset the negative impacts of
night shift work, including providing sleeping areas, more flexible schedul-
ing, job sharing, and more ergonomic working environments. She asserts
that retaining even two nurses at a facility (replacement cost, $60,000 per
nurse) would more than offset the cost incurred for these improvements
but concludes that more research is needed to explore these crucial issues
for nurses and nursing practice. 
Source: Cooper EE: Pieces of the shortage puzzle: aging and shift work. Nursing
Economic$ 2003;21(2):75-79.

Family Presence: Benefit, Inconvenience, or
Harm?

Should family members be present when their loved one is being
given CPR or undergoing another invasive procedure? An article in the
current issue of the American Journal of Critical Care reports the results of
a survey of critical care and emergency room nurses. The 30-item survey
was mailed randomly to 1,500 members of the American Association of
Critical-Care Nurses and 1,500 members of the Emergency Nurses
Association. The survey consisted of demographic questions as well as
queries about the respondent's preferences, practices, and hospital poli-
cies related to family presence during CPR and invasive procedures. 

Results showed that only 5% of respondents worked in units that had
written family presence policies. Despite the lack of any formal policy, fam-
ily presence was supported during CPR by 45% of nurses and during inva-
sive procedures by 51%. Forty percent of those surveyed had escorted a
family member to the patient's bedside. About 25% reported barring fami-
ly members during these procedures. 

Since only 5% of units had written policies, it is clear that nurses work-
ing in all hospital areas need to develop clear policies and procedures
about family presence. Perhaps a consultation with our colleagues in the
delivery room, who faced this issue many years ago, would be helpful. The
study authors call for more research into this important area and encour-
age units to explore and develop written policies and guidelines that meet
the needs of nurses, patients, and families.
Source: MacLean SL, Guzzetta CE, White C, Fontaine D, Eichhorn DJ, Meyers TA, and
Desy P. Family presence during cardiopulmonary resuscitation and invasive procedures:
practices of critical care and emergency nurses. American Journal of Critical Care
2003;12(3):246-257. 

Strategies for Decreasing Medication
Administration Errors

Medication administration errors (MAE) are a major concern for health
care institutions, nurses, and patients. An article in the current issue of
MedSurg Nursing discusses the potential for applying airline safety prac-
tices to medication administration. The author suggests that the health
care industry follow the lead of the airline industry in five areas:

1. Establish a safety culture

2. No conversation during medication administration (just as there's no 
conversation during the most critical parts of flight-takeoff and landing)

3. Use teamwork (check and cross-check)

4. Establish clear lines of authority to limit interruptions (medication admin-
istrators should wear a visible symbol of their role, plus a large print 
name tag that indicates job title -- RN, LPN, or Medication Tech -- just 
as flight crews wear distinctive uniforms)

5. Use a checklist (standard medication protocol for medication adminis-
tration, just as airlines use a standard takeoff and landing checklist)

The author suggests further research to replicate these ideas in multi-
ple settings and nursing models, as well as identifying the most effective
symbols to designate medication administration and ways to decrease dis-
traction during medication administration. 

This is not the first time nurse researchers have looked to airline pilots
– you may recall that The Dreyfus Model of Skill Acquisition, which formed
the basis for Patricia Benner's Novice to Expert matrix was initially devel-
oped to study airplane pilots' performance. Creative application of models
designed for other professions provide a rich opportunity to enhance nurs-
ing practice. 
Source: Pape, TM. Applying airline safety practices to medication administration. MED-
SURG Nursing 2003; 12(2):77-93.
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A.The earlier patients get out of bed and walk, the
sooner they go home.

Check Your Knowledge...

You can explore a number of web sites to learn more about the
National Emphysema Treatment Trial, as well as general infor-
mation about emphysema. Here are some of the best sites. 

http://www.emphysemastudy.org
This site provides information about emphysema, the NETT, a
glossary of medical terms, information about study enrollment
and sites (however, enrollment is now closed). There's also a news
link to recent press releases about the NETT and an easy-to-use
"contact us" link. You can find more news releases on
http://www.nhlbi.nih.gov/new/press/03-05-20.htm.

http://clinicaltrials.gov/show/NCT00000606
This site, a service of the National Institutes of Health, links
patients with information about current medical research. This
section of the site focuses on the NETT. A useful feature is a list
of links at the bottom of the page, which provide direct access to
journal articles about the NETT.

http://www.nhlbi.nih.gov/health/prof/lung/nett/lvrsweb.htm
This site also describes the NETT study in detail and gives spe-
cific information about emphysema and LVRS.

On the 
World Wide Web...

Don’t miss out!
Clinical Update is going electronic. If you haven’t

signed up for the electronic version,
please send an email to:

clinicalupdate@atriummed.com

Sources:
1. National Emphysema Treatment Trial Research Group. Rationale and design of 

the National Emphysema Treatment Trial: a prospective randomized trial of lung 
volume reduction surgery. Chest 1999;116:1750-1761. 

2. National Emphysema Treatment Trial Research Group. A randomized trial com-
paring lung-volume-reduction surgery with medical therapy for severe emphysema. 
NEJM 2003;348:2059-2073.

3. National Emphysema Treatment Trial Research Group. Cost effectiveness of lung-
volume-reduction surgery for patients with severe emphysema. NEJM; 
2003;348:2092-2102.

4. Ware JH.The national emphysema treatment trial - how strong is the evidence? 
NEJM; 2003;348:2055-2056.
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Approximately 20% of trauma cases each year in the U.S. include sig-
nificant chest trauma. Two-thirds of major chest trauma cases are caused
by motor vehicle crashes, and 25% of injuries occurring in motor vehicle
crashes involve the structures in the chest.

One element of successful nursing management of chest trauma
patients is ongoing monitoring and repeat assessments because patients
may have injuries that are not evident during the initial patient evaluation.
Careful nursing follow-up is essential to pick up subtle changes in a
patient's cardiovascular and pulmonary status that could be early warning
signs of injuries not apparent earlier in the patient's care. 

Understanding Mechanism of Injury
When you're caring for a chest trauma patient of any age, the following

information should be a part of a nursing database:

• Were rapid deceleration forces applied to the chest, such as in a
motor vehicle crash?

• Was there a high-velocity impact such as a vehicle-
pedestrian collision?

• Did the patient fall from a significant height? (can also cause
deceleration injury on impact)

• Was blunt force applied to the chest, such as a blow with a 
baseball bat, fist or other instrument?

Chest Injuries
Rib and sternal fractures are the most common type of blunt chest

injury. Potential injuries to the underlying tissue are usually of greater con-
cern than the rib fractures themselves. Fractures of ribs 3 - 9 are most
common and are associated with lung injury. Left lower rib fractures (ribs
9-12) may be associated with splenic injury, right lower rib fractures with
liver injury, and sternal fractures with heart and great vessel injury.

In children, ribs remain primarily cartilage until about 8 years of age. It
takes a lot more force to break a cartilaginous rib than a calcified rib.  Rib
fractures in young children should put you on alert to carefully monitor the
child for changes in cardiovascular and pulmonary status that could result
from underlying blunt force injury to organs in the chest.

In seniors, lower bone density makes rib fractures more common even
though less force is applied to the chest; underlying organs may or may
not be affected.

Special Issues for Seniors
Compared with younger patients, seniors are much more likely to have

pre-existing diseases such as COPD, heart disease, and diabetes that can
complicate chest trauma treatment and recovery. In addition, seniors have
less metabolic reserve to compensate for compromised pulmonary func-
tion, for example, that can occur with pneumothorax, rib fractures, and pul-
monary contusions.

Seniors are more likely to sustain their chest trauma from falls. In addi-
tion, when seniors are involved in motor vehicle crashes, their injuries are
more serious than younger patients'. Mortality rates are highest for chest
trauma in adults over age 50.

A strong cough is important to clear the lungs and reduce the risk of
atelectasis and pneumonia. Since the strength of the cough effort decreas-
es with age, the ability to mobilize secretions is diminished, which can put
seniors at greater risk for pulmonary complications.

Children Need Extra TLC
Younger children are more likely to be injured during falls; older chil-

dren are more often injured during motor vehicle crashes. Blunt chest trau-
ma can also result from child abuse. Note carefully whether the caregiver's
explanation of what happened is consistent with the pattern of injuries. Pay
particular attention to the skin for evidence of old bruises.

Injuries most common in children are pulmonary contusions (which
may not be symptomatic for the first 24 hours after injury), cardiac contu-
sion, and pneumothorax.

Remember, too, that children need different nursing approaches based
on their age and psychosocial development. Toddlers, for example, will
respond to a playful approach to assessments. They understand simple,
concrete terms, and they need constant reassurance. Tell them when a
procedure or examination is over. Comforting objects such as a blanket or
favorite toy may help with pain management.

Preschoolers have acquired the ability to anticipate pain, which can
make their care a particular challenge if they think it will hurt every time you
touch them. However, they don't always understand why they have pain,
what is causing it, or how long it will last. Avoid telling a child that he is
"good" if he doesn't cry or express his fear or pain. Tell him you need him
to hold still, for example, but that it's OK to cry.

School-aged children often want privacy and may not want their care-
giver present during assessments or treatments. Reassure these patients
that their injuries are not punishment for wrongdoing, which is a common
misconception. Distraction with music or videotapes may help with pain
management.

Careful nursing assessments that anticipate injuries not already diag-
nosed and an understanding of how chest trauma affects children and
seniors differently will help you provide more targeted care and help all
your patients breathe just a little easier. 
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Chest Trauma Across the Lifespan

Q.
A 12-year old is admitted with a chest tube for a
pneumothorax after being involved in a motor
vehicle crash.  What assessment findings

would you look for to know when the tube could be
removed?

Check Your Knowledge...

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,BC, CEN, RRT, MS.
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In The Literature
Managing Cardiac Surgery Pain

The current issue of the American Journal of Critical Care includes an
article describing how guidelines for pain management from the World
Health Organization, the Canadian Consortium on Pain Mechanisms
Diagnosis and Management, and the Joint Commission on Accreditation
of Healthcare Organizations were synthesized into a clinical practice
guideline for preventing pain after cardiac surgery. In this plan, patients are
given non-opioids around the clock for pain management (acetaminophen
and indomethacin), and they receive opioids before potentially painful pro-
cedures and to treat breakthrough pain. In a retrospective study of 133
patients, opioid dosing was highest on post op day one (38 morphine oral
equivalents) and dropped sharply to less than 10 equivalents on day two.
What role do non-opioids play in your post-operative pain management
routine? This study showed this approach was cost-effective, simple, well-
tolerated and presented low patient risk. 

Source:Reimer-Kent JR: From theory to practice: preventing pain after cardiac surgery.
American Journal of Critical Care 2003;12(2):136-143.

Evidence-Based Pain Management for Seniors
Seniors experiencing acute pain are often under-assessed and under-

treated. Cognitive impairment can reduce the patient's ability to communi-
cate the need for pain relief, but it does not reduce his or her  pain sensa-
tion.  Appropriate pain management in this patient population is critical
because research shows it will provide better patient outcomes, reduce
length of stay, and reduce use of resources.

Nurse researchers at the University of Iowa reviewed and critiqued the
literature on acute pain management in older adults and developed an evi-
dence-based guideline on "Acute Pain Management in the Elderly." Key
aspects focus on  appropriate pain assessment, monitoring pain, teaching
patients and families about proper pain management, an extensive review
of pharmacologic options for managing and treating pain, and non-phar-
macologic, complimentary approaches to enhancing patient comfort.

This comprehensive guideline is a must-read for all nurses caring for
older adults.
Source: Ardery G, Herr KA, Titler MG, Sorofman BA, Schmitt MB: Assessing and manag-
ing acute pain in older adults: a research base to guide practice. MEDSURG Nursing
2003;12(1):7-18.

How You Can Promote Lifelong Learning
Professional nurses must keep up with changes in research-based

practice and advances in care. As hospitals revamp their service delivery
models, nursing continuing education is often not at center stage, and this
can be a serious handicap if a particular hospital or unit's staff does not
have a lot of nursing experience.

An article in a recent issue of Nursing Management describes one hos-
pital's experience with adding a mandatory continuing education require-
ment for nurses, which was added to job descriptions and incorporated
into performance appraisals. Registered nurses were mandated to earn
15 CE credit hours per year.

Costs for implementing this new requirement were primarily related to
paying staff for attending educational sessions. However, overall, the pro-
gram saved money on off-site CE activities. Another advantage was that
the content could be customized to the specific needs of the facility's nurs-
es, and could follow up on hospital-specific equipment, for example, that
might not be available in an outside CE seminar.

Lessons learned in the first year included:

• if the job description mandates continuing education, the employer
needs to provide it and pay for it;

• you will probably need far more seminars than originally scheduled
to meet the needs of all nurses on all shifts;

• the program needs to be synchronized with existing performance
appraisal cycles, and

• managers need to be in the loop regarding the staff's completion of
CE activities.

This is an informative article about the process of setting up a mandat-
ed CE program in an acute care hospital. It would be interesting to see if
patient outcomes improve as a result of mandating continuing education.   

Source: Postler-Slattery D, Foley K: The fruits of lifelong learning. Nursing Management
2003;34(2):35-37.
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A.
Signs that a chest tube may be removed include:
Any air leak has disappeared, fluctuations in the
water seal chamber stop, the patient is breathing

normally without any signs of respiratory distress, breath
sounds are equal and at baseline for the patient, and chest
radiograph shows the lung is re-expanded and there is no
residual air or fluid in the pleural space.

Check Your Knowledge...

Free? Really Free?
More and more literature is becoming available online. If you haven't
checked your medical/nursing or public library recently, you might be
surprised at the number of journals that are now available in full-text
online. It is far less expensive than the paper version and presents a cost-
effective way to disseminate information. Many medical/nursing
libraries restrict off-site access to those affiliated with the school or hos-
pital. But a number of Web sites provide links to full-text journals and
books, and Medline now offers  links to full-text articles from the citation
when you perform a search at  http://www.ncbi.nlm.nih.gov/PubMed/. 
http://amedeo.com/
This gateway site allows you to subscribe to a weekly newsletter you cus-
tomize by topic. You'll receive notification of new articles in your area of
interest, whether or not they are available online to the public for free. 
http://www.freemedicaljournals.com/
This site, also hosted by Amedeo, provides links to full-text journals
online, even those that do not allow full-text access until a certain time-
frame has passed (such as 6 to 12 months from date of publication).  As
of this writing, there are 990 journals you can check by title or specialty. 
http://www.freebooks4doctors.com/
This third site from Amedeo, provides links to full-text medical books
available free online. While the site calls itself “for doctors,” there is a
wealth of information here that can enhance any nurse's practice. Six hun-
dred books are listed.

On the 
World Wide

Web...
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There are approximately 150,000 cases of malignant pleural effusion in the
U.S. each year. Malignant pleural effusions are fluid accumulations associat-
ed with primary, concurrent or distant neoplasms. Nurses can expect to see
the number of patients with this condition grow in coming years, as the inci-
dence of lung and breast cancer approaches epidemic proportions.  

Pathophysiology
Malignant pleural effusions are most commonly associated with cancer of
the breast, lung, gastrointestinal tract, ovary, and with lymphomas.
Malignant effusions also occur with:
• Pleural metastases
• Direct extension of lung cancer to the pluerae
• Impaired lymphatic drainage from mediastinal tumors  without

direct pleural invasion (particularly in lymphoma) 

The mechanisms that cause the effusions include:
• Increased capillary permeability that allows fluid leakage into

the pleural space 
• Decreased oncotic pressure that normally holds fluid in the

intravascular space due to hypoalbuminemia 
• Increased negative pressure in the pleural space as a result of 

atelectasis. 

Pleural effusions can be classified as transudative or exudative.
Transudative effusions occur when there is an imbalance between the
intravascular pressure and the pressure within the pleural space. If the
intravascular pressure is unusually high X as it often is in congestive heart
failure, for example X fluid will move from the intravascular space to the
pleural space. Transudates tend to be watery, clear to pale yellow in color,
and contain few cells.

Exudative effusionsare caused by inflammation, infection, and/or cancer.
Unlike transudates, exudates are cloudy, pale yellow in color, and filled
with white blood cells and protein. If the patient does not have an infection,
and the pleural fluid is bloody (and the thoracentesis is atraumatic)  the
effusion is probably malignant. 

Pleural Fluid Tests
Various tests can be done on pleural fluid to determine the cause of a pleur-
al effusion. If a malignant effusion is suspected, the fluid will be sent for cytol-
ogy analysis. About 50% to 60% of cytology tests on pleural fluid are positive
for malignancy in patients already known to have cancer. At least 250 mL of
pleural fluid is needed for a proper cytologic examination. Other tests done
on pleural fluid include protein, LDH, glucose, pH, and cell counts.

If a patient has cancer, but the pleural cytology is negative and there is no
other obvious cause of the effusion (as will occur in about 25% of cases), tho-
racoscopy can be performed to confirm the diagnosis through a pleural biop-
sy of abnormal areas of the pleurae under direct visualization. Thoracoscopy
is diagnostic in at least 90% of patients with malignant pleural effusion. 

Examination Findings
The predominant feature of pleural effusion, regardless of etiology, is dys-
pnea. Initially patients will experience dyspnea with exertion, which can
gradually progress to dyspnea at rest, depending on the underlying lung's
condition. You will often note asymmetrical breath sounds with decreased
aeration on the side of the effusion. The percussion note will be dull, and
you may hear a pleural friction rub (which sounds like squeaky leather
shoes). There will be a blunting of the costophrenic angle on chest radi-
ograph; radiographic changes may be the first clue in asymptomatic
patients. Computed tomography may show a small effusion not seen on
a traditional radiograph. 

Treatment Options
Treatment for patients with malignant pleural effusion should first be direct-
ed at relieving dyspnea. The method by which the fluid is removed and the
patient is made more comfortable is dictated by the patient's underlying con-
dition and the expected time of survival. Options are:

• Chemotherapy to treat the underlying malignancy (particularly
lymphoma, breast cancer, or ovarian cancer 

• Intermittent thoracentesis if the fluid does not re-accumulate 
rapidly; however, repeated percutaneous drainage may allow
tumor formation along the needle track

• Chest tube drainage with instillation of a sclerosing agent. 
• Thoracoscopic drainage with direct placement of a sclerosing 

agent

The goal of pleurodesis with a sclerosing agent is to irritate the pleurae, which
will stimulate the formation of scar tissue. This scar tissue essentially glues
the two pleural surfaces together so there is no longer a pleural space in
which fluid can collect. Before pleurodesis can be done, the pleural space
must be drained. When a chest tube is used, the sclerosing agent can be
instilled when there is less than 100 mL drainage in a 24-hour period. 

Stripping the pleural tissue off the lung and inside the chest wall is 100%
effective in controlling malignant pleural effusions, but morbidity is severe so
it is rarely done now that thoracoscopic surgery is readily available. 
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Malignant Pleural Effusions

Q.Q. A patient with known lung cancer is admitted for
increasing shortness of breath and fever. A diagnostic
workup reveals a right lower lobe pneumonia and a

pleural effusion on the right side. A chest tube is placed for
drainage. The drainage in the collection chamber is dark yellow,
thick and opaque. What condition is this drainage consistent with? 

Check Your Knowledge...

Answer on other side

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN, BC, CEN, RRT, MS.Your friends at Atrium wish you and yours 

a happy and safe holiday season!



In The Literature
Violence is Not in the Job Description
Unless you're a new graduate, you probably have had the experience
of feeling your personal safety threatened by a patient, family mem-
bers or co-workers while you were on the job. In fact, nurses are three
times more likely to experience workplace violence than any other pro-
fessional group. 

In the current issue of Dimensions of Critical Care Nursing , author
Beth Keely first describes how to recognize the potential for a violent
situation, including characteristics of people who may be prone to vio-
lence. She provides tips for patient assessment, including assessing
for mental illness or physical abuse. The article continues with a com-
prehensive list of causes of workplace violence, broken down into
patient factors and organizational factors. After describing the risks,
the author offers a number of recommendations to reduce these risks
in the healthcare setting.

Being subjected to verbal or physical abuse is not a part of a nurse's
job description. If you want to be a change agent in your workplace
and take the lead in educating your colleagues about workplace vio-
lence, this article is an ideal place to start. 

Keely BR: Recognition and prevention of hospital violence. DCCN 2002;21(6):236-241.

Implementing Family-Centered Care

While many of us believe in the theory of family-centered care and real-
ize that nursing research supports this approach, it can be very hard to
implement in a busy ED or critical care unit. The current issue of Critical
Care Nurse contains a must-read article on how to make this happen in
your practice area. 

While many of us believe in the theory of family-centered care and realize
that nursing research supports this approach, it can be very hard to imple-
ment in a busy ED or critical care unit. The current issue of Critical Care
Nurse contains a must-read article on how to make this happen in your
practice area. 

There are 10 key steps to making family-centered care happen: knowing
what it is, knowing what the needs of families really are, how you can
integrate this philosophy into standards and policies, how to use hospital
resources effectively, how to create helpful tools, how to maintain securi-
ty and confidentiality, how to maintain consistency, making family-cen-
tered care a multidisciplinary reality, providing ongoing attention and
support, and finally, being patient and letting nurses grow within a well-
designed system. This practical, how-to guide will help you get started. 

Henneman E, Cardin S: Family-centered critical care: a practical approach to making it
happen. Critical Care Nurse 2002;22(6):12-16,18-19.

More Info on Non-Credentialed Assistive Workers

It's hard to find a hospital today that is not using non-credentialed
assistive (NCA) workers in nursing care areas. These are not certi -
fied nurse's aides who have taken a standardized course and
passed an examination. Rather, they are support personnel whose
function is determined strictly by the employer, and that function
varies considerably from one health system to another. 

The current issue of Nursing Economic$ includes an article that exam-
ines retention issues and ways to let prospective NCA employees know
what they are getting themselves into. Currently turnover rate is high,
defeating the underlying purpose of introducing this category of worker
-- to save health care costs. The author describes the technique of real-
istic job preview, which helps prospective employees understand job 

demands, set realistic job expectations, and facilitate a match between
the applicant and the organization. This approach can reduce turnover
and enhance retention.

While this article is about non-credentialed assistive personnel, this tech-
nique would also work when interviewing students or nurses thinking
about changing their specialty, such as moving from a medical-surgical
unit into the ED or critical care. 

Kupperschmidt BR: Unlicensed assistive personnel retention and realistic job previews.
Nursing Economic$ 2002;20(6):279-283.

References: 

1. Carroll P: Mobile chest drainage: coming soon to a home near you. Home Healthcare Nurse
2002;20(7):434-441
2. National Cancer Institute: Malignant pleural effusion. 1998. Available online at:
http://www.meds.com/pdq/effusion_pro.html
3. Putnam, JB: Malignant pleural effusions. Surgical Clinics of North America
2002;82(4):867.Cerfolio RJ, Pickens A, Bass C, Katholi C: Fast-tracking pulmonary resections.
Journal of Thoracic and Cardiovascular Surgery2001; 122(2):318-324.
4. Sahn SA: Malignant pleural effusions. Seminars in Respiratory and Critical Care Medicine
2001;22(6):607-615.

Clinical Update for the Professional Nurse December 2002

At this festive time of the year, these Web sites give us an
opportunity to take a moment to remember our colleagues
who are no longer with us C nurses who have died in-the-
line-of-nursing-care. Some were victims of workplace vio-
lence, others died as a result of crashes of aircraft used for
transport of critically ill patients, and others died in traditional
military service. We owe them all a debt of gratitude. 

The Virtual Nurses’ Memorial
http://www.geocities.com/vegas_maxwell/ 
This is perhaps the most comprehensive memorial tribute site to
nurses on the Web. Nurse's names are categorized by circum-
stances of death; for example, did you know that 11 nurses were
lost on September 11, 2001 at the World Trade Center? Bob
McCarthy has put a tremendous amount of work into this trib-
ute to our fallen sisters and brothers. If you know of a nurse
who should be included in this online memorial, you can send
the information in for inclusion. 

Air Memorial Wings
http://hultgren.org/assoc/kyaams/mem-wing.htm
The Kentucky Chapter of the Association of Air
Medical Services came up with the idea of designing
air memorial wings that can be worn as a tribute to col-
leagues who have died, similar to the symbolism when
police and firefighters wear a black band on their badges.
Information about the wings and ordering instructions are
available from this site. In addition, the Kentucky
Chapter provides a complimentary set of pins to flight
services when a fatal accident occurs. 

On the 
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A.Thick yellow pleural drainage in a patient with pneumonia is
consistent with empyema, an infection of the pleural fluid. It
is treated with chest tube drainage and antibiotics. 

Check Your Knowledge...



Traditionally, we have set up disposable chest drainage systems by filling
the water seal chamber, adjusting the level of suction by adding water to
or adjusting a dial on the suction control chamber, and connecting the drain
to a wall-mounted vacuum regulator. Using wall vacuum to generate
suction, it was believed, pulled air and drainage out of the chest
more efficiently, hastening recovery. 

Suction, Immobility, and Air Leaks
In recent years, however, this practice has been examined to see if,
indeed, postoperative patients need to be tethered to the wall during
the postop recovery period. Research has shown that the quicker
patients get up out of bed and walk around, the fewer their compli-
cations, and the shorter their length of stay. Having a chest drain
attached to the wall limits patient mobility, and there is no research
that says suction must be used continuously until chest tubes are
removed from postoperative patients. 

Surgeons performing lung volume reduction surgery (LVRS) have
questioned if suction applied to the suture line of the diseased, fragile
lung actually prolongs air leak rather than enhancing healing. Many now
do not connect chest drains to wall vacuum postoperatively. In this issue
of Clinical Update, we'll review research on this aspect of caring
for patients with chest tubes after pulmonary surgery. 

Comparing Suction to Gravity Drainage
Researchers at the University of Alabama at Birmingham(1) prospective-
ly randomized pulmonary resection patients into two groups. In group
one, chest drains were disconnected from wall vacuum on postop
day 2 and left to gravity water seal drainage; in group two, wall vacuum
was maintained. In the gravity water seal group, 67% of air leaks
resolved one day after wall vacuum was discontinued. In patients
who remained connected to wall vacuum, only 7% of air leaks
resolved by postop day 3. The randomization of the trial ended once
data showed that gravity water seal drainage was superior in resolving
air leaks. These researchers did note that pneumothorax may recur if
wall vacuum is discontinued when air leaks are large.

Going to Gravity Drainage in the PACU
In a later study, University of Pennsylvania researchers reported their
experience of similarly randomizing postoperative pulmonary resection
patients (not including LVRS) into two groups. One group's chest drains
remained connected to the vacuum regulator with the suction control
chamber set for a level of -20 cmH2O; the others were disconnected
from the wall vacuum and remained on gravity drainage with the water
seal of the chest drain(2).

Sixty-eight patients who underwent pulmonary wedge resection were
included in the study, with 34 in each arm of the study. The two groups
were evenly matched; 15 patients in each group had an air leak at the
end of the operation. All patients were connected to wall vacuum in
the operating room to re-expand the lung at the end of the case. Vacuum
was disconnected for transport to the PACU. There, patients were ran-
domized to resume vacuum or to stay on gravity water seal drainage —
two days earlier than in the previous study. If a pneumothorax >25% was
present on a chest radiograph in the gravity drainage group, the chest
drain was reconnected to wall vacuum with a suction level of -10 cmH2O
until the pneumothorax was <10%. (Note that none of the patients was
symptomatic.) Then, gravity drainage was reestablished. Patients on the
wall vacuum protocol had suction control chambers set to -20 cmH2O. 

Patients with air leaks in the gravity water seal drainage group had a
mean leak duration of 1.50 days. In the wall vacuum group, mean leak
duration was 3.27 days. Chest tubes in the gravity water seal patients
remained in place a mean of 3.33 days; in the wall vacuum group, the
mean duration was 5.47 days. Even when taking the length of staple
lines into account, the differences between the two groups remained. 

The researchers found that the duration of air leaks in the gravity
water seal group was about one-half the time of the wall vacuum group.
Since many argue that suction is critical to apposition of the pleurae
postoperatively, these researchers initially used suction on all patients
in the operating room. To date, this study is the first to discontinue suc-
tion so quickly after surgery (in the PACU). These researchers note
that visually, the bubbling is more vigorous in the water seal chamber
when the chest drain is connected to wall vacuum, indicating a
greater flow of air out of the lung. They suggest that the benefit of
reducing airflow, thereby allowing the suture line to be more closely
approximated, aids healing and outweighs any benefit of pleural apposition.

The researchers conclude that placing patients on gravity water seal
drainage helps resolve air leaks after pulmonary surgery more quickly
than when suction is used. They state that routinely using wall vacuum
postoperatively is counterproductive.

Applying Research to Practice
The Alabama researchers also reported on their pulmonary resection
fast-tracking program(3). They noted that using gravity water seal
drainage instead of wall vacuum was one of the factors that contributed 
to shorter lengths of stay. 

These studies, taken together, support the practice of stepping patients
down to mobile chest drains as soon as the first day after surgery if
there is no severe air leak immediately postoperatively. This approach will
increase patient mobility, reduce complications associated with immobility,
and has great potential to reduce length of stay. If you're still routinely
keeping lung resection patients attached to wall vacuum for days, or until
chest tube removal, you might want to take a look at these studies
to see if an adjustment in your postoperative practice is appropriate
in your patient population. 
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Suction or Gravity Drainage?

Q.Q. If you were caring for a postoperative patient
whose chest drain was maintained with gravity water
seal drainage, how would you know if a pneumotho-

rax was re-accumulating?

Check Your Knowledge...

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN, BC, CEN, RRT, MS.
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In The Literature
You Got Your Degree How?
In the most recent issue of Orthopaedic Nursing, Dawn Kozlowski
provides an excellent overview of non-traditional nursing education.
There are basically two types of non-traditional nursing education:
external degree programs and distance learning programs. In external
degree programs, there are no classes; knowledge is assessed by
written and practical examination. This article reviews distance learning
by breaking it into two categories. In synchronous learning environments,
students and teacher are linked in "real time" by an audio and/or
video communication system. Students must all meet at the same
time. In asynchronous learning environments, the focus is more on
independent study and self-directed learning with individualized
feedback from instructors. Course discussions are held, but stu-
dents may post messages or assignments at different times and read
other students' comments at any time, whether or not their colleagues
are online. The article provides Web sites for reference, essential
benchmarks, and questions a prospective student should ask. 

As a proud graduate of the first accredited external nursing degree
program at Regents College in Albany, NY (now called Excelsior College), I
highly recommend investigating these alternatives to traditional class-
room learning to see if they're right for you.

Kozlowski, D: Returning to school: an alternative to 'traditional' education.
Orthopaedic Nursing 2002;21(4):41-47.

Who Supports Employee Perception?

An article in the most recent issue of Nursing Economic$ examines
how workplace redesign affected employees' perceptions in the work-
place. Interestingly, in this study, researchers discovered that the nurses
surveyed emphasized a local frame of reference to help establish their
satisfaction with change. This is contrary to conventional wisdom that
it takes a visionary senior nursing executive to drive organizational
change effectively. In reality, a visionary executive needs to build a
strong network of mid-level managers to translate that vision to the
bedside staff. For more interesting insights into the effects of organizational
change, don't miss this interesting piece.

Ingersoll GL, Wagner L., Merck SE et al: Patient-focused redesign and employee 
perception of work environment. Nursing Economic$ 2002;20(4):163-170.

What is your Responsibility for Error Reporting?

Medical errors have been discovered by the mainstream press, and it
seems as if there is now an epidemic. Nurses know better, and they
struggle mightily with the legal and ethical issues surrounding the public
disclosures of medical errors. A thought-provoking article in the most
recent issue of MEDSURG Nursing explores the pros and cons of public
reporting of medical errors. Most important, the author points out that
nurses should not be placed in a situation where they feel they must
choose between their organization and their patients. This article is
particularly useful if you are in a role of shaping organizational policy
for handling a variety of patient care errors. 

Stewart DW: Conflict in fiduciary duty involving health care error reporting. MEDSURG
Nursing 2002;11(4):187-191.
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To learn more about mobile chest drainage:

Carroll P: A guide to mobile chest drains. RN 2002;65(5):56-60,65.

Carroll P: Mobile chest drainage: coming soon to a home near you. Home Healthcare Nurse
2002;20(7):434-441.
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Thinking about going back to school, but can't meet a rigid
class schedule? Check out these sites for non-traditional
nursing degree programs.

Excelsior College School of Nursing (formerly Regents College)
http://www.excelsior.edu/nur_home.htm. 
This fully accredited college awards nursing degrees from
Associate's through Master's. Just because you don't attend
class, don't think it's a piece of cake. It is the largest nursing
degree program in the US because it is rigorous and
challenging, yet convenient. They do a superb job of assess-
ing students' knowledge through written and clinical exams. 

Online Nursing Programs
http://www.worldwidelearn.com/nursing-degrees.htm 
This site provides a list of a number of online nursing
programs, ranging from certificate programs to Master's
degree. Links to the schools allow you to explore the
approaches of different schools and see if any looks like 
a good fit for you. 

All Nurses
http://allnurses.com/Nursing_Continuing_Education/
Distance_Education/
This site provides another list of distance learning
opportunities for nurses, from continuing education
courses to certificate and degree programs. 

On the 
World Wide

Web...

A.In most cases, pneumothorax is diagnosed on chest
radiograph since the patient remains asymptomatic. With
a large pneumothorax, the patient may complain of

increased pleural chest pain, respiratory rate may increase with
more shallow breaths, there may be hyperresonance to percussion
in the apex (when the patient is upright) and potentially diminished
breath sounds.

Check Your Knowledge...
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In the last issue of Clinical Update, we discussed a new mobile
chest drain, the Atrium Express 1500TM Chest Drain Bag. It is
designed to collect fluid drainage and allow air to leave the chest.
This mobile device is ideal for use as a "step-down" drainage unit for
the patient who's not ready to have chest tubes removed postoper-
atively, may have some residual serosanguineous drainage, and is
able to get up and walk around to speed recovery and shorten
length of stay.  In this issue, we'll introduce you to PneumostatTM, a
mobile device designed for patients with pneumothorax. 

History of Mobile Chest Drainage
The first device for mobile chest drainage was the Heimlich valve,
invented by Dr. Harry Heimlich in the early 1960s and used widely
during the conflict in Southeast Asia. The Heimlich valve consists of
a flattened Penrose drain housed in a plastic cylinder that acts as a
one-way valve. It was designed to provide chest decompression
and to buy time for wounded servicemen to be transported to field
hospitals for thoracic surgery. Back then, it didn't matter if the device
left a puddle of blood on the evacuation helicopter floor or if it con-
tained latex. It was a lifesaver. But that was 40 years ago, and we
care for patients in a different environment today. 

Now we need a lightweight, portable device that provides a one-way
valve so air can leave the chest and not reenter. The unit needs to
have some sort of fluid collection reservoir so that we don't violate
standard precautions and spill drainage out of a jury-rigged collec-
tion system, and it should be latex-free. 

Introducing Pneumostat
The Pneumostat Chest Drain Valve is the newest mobile chest drain
device. Like the Heimlich valve, it is lightweight and attaches to a tra-
ditional chest tube. But the similarities end there. The Pneumostat is
latex free, has a one-way valve to allow air to leave the pleural space
without reentering, and has a small collection chamber. A vent in the
one-way valve makes up an air leak well; add 1ml of water, and
bubbling in this indicator will tell you if there is an air leak from the
lung. 

The built-in collection chamber is not designed for patients with fluid
drainage postoperatively or from a pleural effusion. Rather, it is
designed to collect the physiologic watery pleural fluid normally pro-
duced by the body. The volume of pleural fluid is about 0.3ml/kg of
body weight or about 25ml. The Pneumostat's collection chamber
volume is 30ml. A Luer connection at the bottom of the chamber
allows needleless drainage with a Luer-lock syringe. If the collection
chamber fills and the fluid is watery, you can remove it with a syringe.
If fibrin threads are visible, or the fluid is difficult to remove with a
syringe, you can simply change the device. This feature is what
makes the Pneumostat unique — the patient has a lightweight one-

way valve to treat pneumothorax without the risk of fluid leakage and
the risks that accompany compromises in standard precautions and
potential exposure to body fluids and bloodborne pathogens. 

Who Should Get a Pneumostat?
The Pneumostat is indicated for patients with simple pneumothorax
who are breathing spontaneously and do not need suction to
remove air from the pleural space. The American College of Chest
Physicians (Baumann, 2001) published guidelines last year for treat-
ment of pneumothorax and provided recommendations for patients
who could be treated with one-way valves. The guidelines state that
clinically stable patients with large pneumothoraces should be treat-
ed with tube thoracostomy, and that the tube can be attached to a
one-way-valve device or a chest drain. A Pneumostat would be ideal
for these patients. 

Pneumostat is also indicated for patients who develop pneumotho-
rax as a result of an interventional radiology procedure such as a
fluoroscopic or computed tomography-guided needle aspiration
biopsy of the lung. In these patients, pneumothorax occurs about
40% of the time; chest drainage is needed in 5% to 7% of all biop-
sies done. Since most people undergoing these procedures are
ambulatory, mobile chest drainage makes perfect sense. 

Mobile chest drainage with Pneumostat can also be used for
patients who have pneumothorax and need to be transported with-
in or between facilities. 

Nursing Responsibilities With Pneumostat
The Pneumostat requires no special set-up before use. You can add
1ml of water to the air vent to create an air leak indicator if desired.
Take these nursing actions while Pneumostat is in use:

• Perform a targeted pulmonary assessment as you would for
any patient with a chest tube

• Check the connection between the Pneumostat and the
chest tube— tape the connection for security if necessary

• The device does not have to be taped to the chest as the
Heimlich valve does—it may be allowed to hang free and
move to a gravity-dependent position as the patient moves

• Assess the collection chamber for fluid accumulation. If
drainage is more than ~20ml per day, consider changing to
the Express 1500 Chest Drain Bag, which has a larger fluid
drainage capacity

• If fluid needs to be removed from the device, wipe the
needleless port on the bottom of the collection chamber with
alcohol, then attach a Luer-lock syringe and withdraw fluid

• If it is difficult to withdraw fluid, simply replace the Pneumostat
with another one; discard the filled device according to
hospital policy and procedure

To learn more about the Pneumostat and the Express 1500 Chest
Drain Bag and see this new generation of mobile chest drain
devices in person, contact your local Atrium representative or call 1-
800-5 ATRIUM. (528-7486)
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Q.Describe the pattern of bubbling visible in the water
seal chamber for a patient with an air leak from a
pneumothorax who is receiving mechanical ventila-

tion and requires +10cmH2O PEEP. 

Check Your Knowledge...

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.
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In The Literature
Tooting Your Own Horn: Developing a Nursing
Portfolio

What steps have you taken to maintain or increase your oppor-
tunities in today's nursing job market? More jobs are available
than ever before, and if you have thought about changing your
career's direction, now is a great time to develop a plan. 

In the latest issue of Orthopaedic Nursing, Marilyn Oermann
writes about developing a professional portfolio in nursing.
While a carefully crafted resume will often get your foot in the
door for an initial interview, your portfolio can clearly separate
you from other candidates during the interview process. This
article describes the two types of portfolios — best work, and
growth and development. In a best work portfolio, the nurse col-
lects evidence of competencies, skills, expertise and accom-
plishments. You may already have experience putting together
this type of portfolio if your hospital uses a clinical ladder pro-
gram. Growth and development portfolios, on the other hand,
are designed so that nurses can monitor their progress meet-
ing personal and professional goals. 

This article is filled with practical tips on how to build a portfolio
and how to make it work for you as a professional development
tool.

Source: Oermann MH (2002). Developing a professional portfolio in nursing. Orthopaedic
Nursing, 21(2), 73-78.

Hearing From the Preceptors

Nursing preceptor programs are popular adjuncts to formal ori-
entation programs and classes.  A novice, inexperienced nurse
is paired with an experienced nurse to learn the ropes. The
experienced nurse acts as a role model, and his or her actions
can have a tremendous impact on the novice nurse's knowl-
edge and confidence even years later. 

In a fascinating article in Home Healthcare Nurse, author Karen
Pardue excerpted journal entries from a group of preceptors
over a 15-week semester. She was able to categorize precep-
tors' experiences into six precepting insights:

• Opportunity to acknowledge self as expert

• Concern for personal inadequacy in structuring the
experience

• Desire to champion the specialty

• Mediator for client self-determination

• Obstacles

• Opportunity for professional growth

Pardue's fieldwork was done with home care nurses. But once
you read the article, I think you'll agree that these precepting
insights are universal. By identifying these areas, Pardue has
provided a tremendous service for those of us who prepare
preceptors for their experiences. 

Source: Pardue KT (2002). Illuminating the experience of student precepting: insights and
narratives from home care nurses. Home Healthcare Nurse, 20(3), 163-167.
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Pneumothorax now has its own Web site, 
http://www.pneumothorax.org . This innovative site was
developed by a young man who experienced two sponta-
neous pneumothoraces and thought more information
needed to be available for those affected by pneumos.
This site is well designed and provides a number of useful
resources. Audio files from patients describe their experi-
ences, and a terrific links page provides access to medical
imaging, medical papers and related organizations.  

The Yale School of Medicine has a great interactive radi-
ograph of a tension pneumothorax at
http://info.med.yale.edu/intmed/cardio/imaging/cases/p
neumothorax_tension/
You can zoom in and out of different parts of the radi-
ograph and learn key aspects of radiographic interpreta-
tion. From this page, you can link to instructional films of
other disorders as well. 

Colorado State University provides another interesting
view of tension pneumothorax, showing decompression
from the superior view through a thoracic cross-section at
http://www.cvmbs.colostate.edu/clinsci/wing/trauma/te
nsion.htm

On the 
World Wide

Web...

A.Since positive end-expiratory pressure (PEEP) main-
tains positive pressure in the lung throughout the res-
piratory cycle, air will be continually pushed out of an

air leak. Therefore, bubbling will be continuous. 

Check Your Knowledge...
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In 1967, the first disposable, one-piece, hard plastic chest drain
was introduced.  This design has been modified and features have
been added through the years, but it wasn't until late 2001 that a
brand-new concept in chest drainage was introduced—the mobile
drain.

ExpressTM 1500 Chest Drain Bag
The Atrium Express 1500 Chest Drain Bag is designed to allow for
both air evacuation and fluid drainage in patients with chest tubes.
It consists of a soft, disposable, latex-free, plastic bag that can hold
up to 1500cc of drainage; a strap that can be put over the shoul-
der or around the waist to hold the bag in a gravity-dependent posi-
tion; and an air vent that allows air to escape from the drainage
system.  The device also has an anti-reflux valve to prevent
drainage or air from re-entering the chest. The device's tubing
attaches to a conventional chest tube with a standard connector.

Indications for Mobile Chest Drainage
Fast-track programs have become popular in both cardiac surgery
and general thoracic (pulmonary) surgery. Two major factors con-
tribute to these fast-track approaches: advances in surgical tech-
niques and changes in how hospitals are reimbursed for the care
provided. 

Advances in Surgical Techniques
A key advance is less invasive chest surgery. Video-assisted tho-
racoscopic surgery allows the surgeon to view the surgical field on
a video monitor by using a fiberoptic thoracoscope. The surgeon
makes small incisions in the chest wall through which the scope
and instruments are inserted. This approach has been used for
small lung resections, lung biopsies and coronary artery bypass
grafting.

Since the incisions are smaller and less tissue is disrupted with this
approach compared with a traditional thoracotomy incision or
median sternotomy, patients should be able to get up and walk
around soon after surgery. The Express 1500 Chest Drain Bag can
be used to step-down a patient from a traditional chest drain to a
portable device that will allow the patient to get up and walk around
any time without nursing assistance.

Patients have commented that after they were stepped down to
the Express 1500, there was much less pulling on the tube, and
less chest tube discomfort. Nurses are well aware of the compli-
cations of immobility and how early ambulation helps speed

patients' recovery. Now that patients can be switched to a portable
chest drain that simply attaches to the same chest tube as soon as
suction is no longer needed, ambulation can be even easier.

Reimbursement for Care
Once upon a time, all hospitals were paid on a fee-for-service
basis. The hospital could simply bill for all the supplies, equipment,
and services provided to the patient, and the hospital was paid.
Today, most hospitals are reimbursed by prospective payment.
That means the payer establishes a fixed sum of money for a given
diagnosis. If the hospital is efficient and spends less money caring
for the patient than it receives, the hospital makes a profit. If the
hospital is inefficient and it costs more money to care for patients
than the hospital receives in payment, the hospital loses money.

Since it costs about $1000 per day to keep a patient in the hospi-
tal, it is easy to see why so many hospitals target length-of-stay
(LOS) as a significant way to reduce costs. Nursing research has
shown that CABG patients who had the shortest ICU LOS began
walking sooner than other patients. Stepping patients down from a
traditional chest drain to an Express 1500 postoperatively can
allow them to get up and walk around on their own much easier
than if they remain attached to a traditional chest drain. No longer
is the surgeon faced with the dilemma of removing the chest tube
early; the tube can stay in, and the patient can still have full mobil-
ity.

Using the Express 1500 Chest Drain Bag
The Express 1500 is easy to use. To set it up, simply prime the anti-
reflux valve by injecting about 20ml of sterile water, using the pre-
packaged water provided with the device. Once the anti-reflux
valve is primed, the Express 1500 can replace the traditional chest
drain at the patient connector.

Take these nursing actions while the Express 1500 is in use:

• Check the connection between the chest tube and the
device; you may tape it for added security.

• Assess fluid drainage. Monitor the rate and characteristics
of the drainage: color, consistency and viscosity.

• Check to see that the patient is not uncomfortable with the
weight of the bag hanging from the shoulder strap or
around the waist. Replace the bag with a new one, or drain
the fluid if the bag becomes too heavy.

• Keep the bag in an upright, gravity-dependent position.

To learn more about the Express 1500 Chest Drain Bag and see
it in person, contact your local Atrium representative or call 1-800-
5-ATRIUM (528-7486). 
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Innovations in Chest Drainage — A Mobile Chest Drain

Q.Should chest tubes be stripped routinely to clear clots
and assure tube patency?

Check Your Knowledge...
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In The Literature
Using Non-Credentialed Personnel
Appropriately
Most nurses have seen an increase in the use of assistive personnel in
the nursing department. While many authors use the term "unlicensed
assistive personnel," I prefer to use the term "non-credentialed assis-
tive personnel" (NCAP) because we have colleagues who have a pro-
fessional degree and a national credential, but may not have a state
license. That said, a recent article by Valerie Kido in Nursing
Management provides guidance on how to use assistive personnel
properly and strive for high quality patient care.  The key to proper use
of NCAP is understanding that the registered nurse has the responsi-
bility and accountability to delegate or not to delegate patient care activ-
ities. The nurse cannot delegate simply according to task; rather, the
delegation must be individualized to the patient. Let's say, for example,
two men share a room. Both require feeding. Patient one needs to be
fed because he burned his hands in an accident and is unable to use
his hands to feed himself. Patient two needs to be fed because he had
a stroke and has hemiparesis. Are these feedings equivalent? RNs
should not delegate "all feedings," but should individualize the delega-
tion based on the complexity of the task, the potential for harm, the abil-
ities of the worker, and the necessary problem-solving skills. This arti-
cle provides a quick overview of the key aspects of using assistive per-
sonnel appropriately.

Source: Kido V: The UAP dilemma. Nursing Management 2001;32(11):27-29.

Ethical Issues and the Nursing Shortage
This article, written by Dr. Judith Erlen, a nurse who is also acting co-
director of research at the Center for Bioethics and Health Law at the
University of Pittsburgh, examines ethical issues many nurses are
struggling with during the current nursing shortage. She notes that
nurses are trying to reconcile how to fulfill their duties as patient advo-
cates and to warn patients about conditions that may be detrimental to
their well-being.

Dr. Erlen focuses on two aspects of nursing that present pressing eth-
ical issues for practicing nurses: a lack of control over their practice and
the potential of harming patients. The lack of control stems from an
administrative shift resulting in a structure in which decisions that were
once nursing decisions about self-determination are now made for us
— without our input in many cases. In addition, nurses are not being
treated with respect as the professionals we are. The potential for harm
comes from unreasonable nurse:patient ratios, inappropriate use of
assistive personnel, and the feeling that the nurse just can't keep up
and may miss a key patient assessment due to overwork.

After identifying the problems, Dr. Erlen provides a number of strategies
nurses may wish to try to help resolve ethical issues presented by the
current nursing shortage. This thought-provoking article is worth a look
to understand the ethical dilemmas that nurses at the bedside may not
even be able to articulate, but that result in a constant level of stress in
nursing practice today.

Source: Erlen JA: The nursing shortage, patient care and ethics. Orthopaedic Nursing
2001;20(6):61-65.
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A tip of the hat to a new nursing recruitment Web site,
http://www.discovernursing.com. Many of us were astonished
to see advertisements for this site during the opening ceremonies
of the Winter Olympics — most of us can't remember when a pos-
itive message about nursing got such high profile exposure. The
site is well-designed, easily navigated, and effectively communi-
cates that a nursing career can be as varied as the people who are
nurses.

The eMedicine site is handy when you want quick access to a reli-
able review of an emergency medicine topic. I have used it as a
resource for many projects, and for my clinical practice. The
entries are fully searchable and are regularly reviewed for accura-
cy. In addition, the eMedicine folks have made a number of
downloads available for PDA. 
Visit them at http://www.emedicine.com

Are you looking for that acetaminophen toxicity nomogram?
Need that body mass index calculator? Need to compute an
APACHE II score? Then the National Center for Emergency
Medicine Informatics Web site is for you. This site is chock-full
of useful tips, formulas, calculators, and a wealth of links to the
medical literature and e- textbooks. And if you have a PDA,
downloads are available for you, too. Visit them at
http://www.ncemi.org

On the 
World Wide

Web...

A.Chest tube stripping should not be performed routinely.
Nursing research has demonstrated that stripping can
generate intrapleural pressures as high as -400cmH2O

(the amount of vacuum typically set on the drain is -20cmH2O). In
addition, nursing research that compared stripping to straight grav-
ity drainage found no advantage to chest tube stripping. 

Check Your Knowledge...
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This month, we're going to have a little fun providing answers to
four top questions that regularly come in to Atrium’s Customer
Service Hotline:

Dear Atrium,
The surgeons I work with sometimes want suction levels of
-30 to -40 cmH2O.  Is there some way I can provide more suc-
tion pressure to the chest with a "wet" suction control drain?

Signed, Wanting More in Wisconsin

Dear Wanting,
Yes, you can. If you occlude the holes in the gray vent plug at the
top of the suction control chamber, the vacuum from the wall will
be transmitted directly to the patient. Be sure that everyone caring
for the patient understands which vacuum regulator is attached to
the chest drain, and that the pressure set on the regulator is being
transmitted directly to the patient's chest! If someone wanted to
suction a patient's airway, and mistakenly turned up the wrong wall
vacuum regulator, accidentally applying -100mmHg to the patient's
chest, even Martha Stewart would agree that would not be a "good
thing."

Remember, too, that wall vacuum is measured in mmHg, and
chest drain vacuum is measured in cmH2O. You can get special
plugs for the suction control chamber and a pressure conversion
chart from Atrium.

Dear Atrium,
So what's the deal with this stopcock on the suction tubing?
Some people say it should be open, and others say it should
be closed. Why is it even there?

Signed, Confused in Connecticut

Dear Confused,
The stopcock was originally placed in the suction tubing of Atrium
drains to solve a common dilemma: when two drains were
attached with a Y-connector to the same vacuum regulator, the
bubbling in the suction control chamber of one drain always
seemed to be greater than the other. The stopcock was added to
enable nurses to equalize the bubbling between the two drains. If
your patient has only one drain, you can either leave the stopcock
open all the time, or you may use it to regulate bubbling in the suc-
tion control chamber. It should stay open any time suction is dis-
continued so the patient can walk around the unit or go to a differ-
ent place in the hospital, such as radiology.

Dear Atrium,
How do I dispose of the chest drain after the chest tube is
removed? I think it should be red-bagged; a colleague says it
can go in the regular trash. Which is it?

Signed, Red-bag or Red-faced in Redmond?

Dear Red,
Chest drain disposal depends on a number of factors. The most
important is your hospital's policy and procedures for medical
waste disposal, which will reflect any community or state regula-
tions. Sometimes procedures differ depending on whether the
drain is filled with blood, or was used for just a simple pneumotho-
rax. If the drain is filled with blood, there are a few things you can
do to keep the blood contained. Turn the stopcock on the suction
tubing (if present) to the off position to close the tubing. Tie a knot
in the patient tube and suction tube so blood can't drain out. Tape
over the positive pressure relief valve.

Dear Atrium,
What happens if the chest drain gets knocked over? I work
with some klutzy people from time to time, and I always won-
dered what the best nursing action is if the drain topples over.

Signed, Graceful in Georgia

Dear Graceful,
If the drain is knocked over, just set it upright immediately. Take a
look at the chambers. Pay special attention to the water seal cham-
ber and make sure there is enough fluid since this chamber pro-
vides the critical one-way valve to let air leave the chest and not re-
enter. If a little blood spills over into the water seal chamber, the
drain will still work. You can add or remove fluid through the grom-
met on the front of the drain to keep the level at the 2cm "fill to here"
mark. Check the water level in the suction control chamber (if
you're using a traditional drain) and add or remove water as need-
ed. If you're concerned about a lot of bloody drainage in the water
seal, you can replace the drain.

If knock-overs are a regular problem in your unit, you can prevent
them by using a Drain-Caddy™. The Drain-Caddy hooks onto the
bottom of an IV pole, and the drain simply slides into this metal
holder. This makes it easier for the patient to walk around with the
chest tube in place, and it's impossible to knock the drain over
when it's in the caddy. Alternatively, you might consider a dry con-
trol drain, such as the Express™ Drain, which has a mechanical
water seal (instead of water) and knock-over protection in its
design. For more information on either the Drain-Caddy or the
Express Drain, contact Atrium or your local Atrium sales represen-
tative.

Source: Carroll P: Chest tubes made easy. RN 1995:58(12):46-48,50,52-56.
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Answers To Your Questions About Chest Drainage

Q.Will the bellows go in and out with patient breathing
on the Oasis dry suction chest drain?

Check Your Knowledge...

Answer on other side Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.
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In The Literature
What’s Your Med Error IQ?
A recent article in Nursing Management examines the problem of med-
ication errors in hospitals and how managers can work to reduce the
number of errors through a comprehensive, well thought-out program.
The article covers many important issues, but here's a sample: the keys
to a good medication system.

• Accurate patient information that guides prescribing and 
monitoring and notes allergies

• Easy access to up-to-date, accurate drug information

• Packaging, labeling and names to easily distinguish one
drug from another to prevent mix-ups (Are you certain your
unit secretary could tell the difference between Cerebyx and
Celebrex if handwriting was hard to read?)

• A system that requires bedside caregivers to follow a 
pharmacy limited-dispensing, unit-dose system

• Good lighting and minimal interruptions while administering 
drugs

• Continuous education about error-prevention strategies, 
new medications or medications that are likely to cause 
errors

• Patient education

• Quality assurance and risk management

These tips are only one aspect of reducing med errors. The article
addresses many more.

Source: Cohen H: Shrinking medication errors down to size. Nursing Management
2001;32(10):25-30.

What Makes Nurses Stick to a Magnet Hospital?
In 1982, the American Academy of Nursing set up a task force to identi-
fy and describe variables that attracted and retained well-qualified nurs-
es who promoted quality patient care by establishing excellence in nurs-
ing services. Hospitals that accomplished this were called "magnet" hos-
pitals. Today, a formal program recognizes these magnet facilities, and
the program has been extended to health care facilities and health care
systems in addition to individual acute care hospitals. For more informa-
tion, see the Web links box.

In a recent article in Nursing Economic$, researchers evaluated how the
characteristics of magnet hospitals impact nurses' perceptions of quali-
ties in the workplace. The researchers surveyed staff nurses about their
perceptions of the following aspects of their workplace: autonomy, con-
trol, and physician relationships; faith and confidence in peers and man-
agers; emotional exhaustion; job satisfaction; and the quality of care.

The researchers found that autonomy, control over their environment
and collaboration with physicians had a positive impact on staff nurses'
trust in management and also influenced their job satisfaction and their
assessment of patient care quality. In particular, trust in management and
a lack of emotional exhaustion are critical to nurses' perceptions of job
satisfaction and quality care.

This article has a comprehensive review of similar studies. It also pro-
vides nurse leaders with information about the characteristics that are
important to staff nurses and how nurse leaders can create work envi-
ronments that will increase nurses' job satisfaction. While other factors
are also noted, keeping your staff satisfied will go a long way in reducing
turnover in this time of staff shortages nationwide.

Source: Laschinger HKS, Shamian J, Thomson D: Impact of magnet hospital characteris-
tics on nurses’ perceptions of trust, burnout, quality of care and work satisfaction. Nursing
Economic$ 2001;19(5):209-219.

Happy Anniversary Clinical Update!
This issue marks the beginning of our fifth year providing you with new
information about chest drainage, summaries of articles in the nursing
literature and helpful Web sites every quarter. We are happy to provide
you with this regular newsletter and welcome your feedback. If you
have a particular question about chest drainage, or would like to see
a topic addressed in a future issue, feel free to write to our editor,
Patricia Carroll RN,C, CEN, RRT, MS at edmed@home.com or call
Atrium Medical Corporation's customer service line at 1-800-5-ATRI-
UM (528-7486).  Remember, the subscription is free, so if a colleague
of yours would like to start a subscription, just call.

eeeeeeeeeeeeeeee
Your friends at Atrium wish you and yours 

a happy and safe holiday season!
eeeeeeeeeeeeeeee

Clinical Update for the Professional Nurse December 2001

For more information about magnet hospitals and to learn how
you can apply to get your hospital considered for recognition by
the Commission on Magnet Programs, visit the web site at:
http://www.nursingworld.org/ancc/magnet.htm.

There's a new journal you can access online for free – Respiratory
Research. Its focus is mechanism-defining basic research relevant
to all areas of respiratory disease with a special emphasis on
genetic, biochemical and cellular aspects of pulmonary diseases.
The goal of the editors is to link basic science to respiratory med-
icine. See for yourself at http://respiratory-research.htm
[note: there is no www in the address]

Want a regular e-newsletter telling you about articles in the nurs-
ing literature or more than 23 other specialty areas? Look no fur-
ther than the nursing Web site for MDLinx. What started out as a
simple headline service has expanded to include full search and
personalization options. 
Check it out at http://www.nurselinx.com

On the 
World Wide

Web...

A.The bellows on a dry suction drain serves the same
purpose as bubbling in a wet suction drain.  The bel-
lows expands as source vacuum is increased.  When

the orange bellows reaches the indicator on the front of the drain
and your suction source is set to > -80mmHg or higher, you know
you have applied enough source vacuum to achieve the suction
level dialed in on the drain.  The bellows has nothing to do with
monitoring breathing.  Only the water seal changes with pressure
changes associated with breathing.

Check Your Knowledge...
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In the last issue of Clinical Update (June 2001), we provided you with
the first of a two-part summary of new consensus recommendations for
the management of primary spontaneous pneumothorax. (If you need
a copy of that issue, please contact your Atrium representative, or call 1-
800-528-7486, extension 5209.)

In that issue, we covered spontaneous pneumothorax in patients with-
out pre-existing lung disease. This time, we will review the guidelines for
patients with COPD.

The recommendations were developed by a group of physicians
assembled by the American College of Chest Physicians and published
in the journal Chest.

Terms and Definitions
For the purpose of guideline development, the following definitions were
used:

• Spontaneous pneumothorax: no traumatic or iatrogenic cause
for pneumothorax [such as central line placement]

• Primary spontaneous pneumothorax: no clinically
apparent underlying lung disease or conditions that would
predispose to pneumothorax

• Secondary pneumothorax: clinically apparent underlying lung
disease, typically COPD

• Small pneumothorax: < 3 cm apex-to-cupola distance
(cupola is the dome-shaped parietal surface of the pleura at
the superior chest wall) on an upright chest radiograph

• Large pneumothorax: ≥ 3 cm apex-to-cupola distance
(as above)

Consensus among the expert panel for practice recommendations is
ranked on the following scale: no consensus, some consensus, good
consensus, very good consensus, and perfect consensus. Statistical
definitions of each of these terms are described in the document.

Recommendations for Secondary
Spontaneous Pneumothorax
Clinically stable patients with small pneumothoraces and COPD should
be hospitalized. The panel specifically states that patients should not be
managed in the ED with observation or simple aspiration without hospi-
talization. Depending on the patient's symptoms and the course of the
pneumothorax, the patient may be observed or treated with a chest
tube. Some panel members pointed out that deaths have been report-
ed with observation alone, but that report was published in 1989 before
non-invasive monitoring techniques such as pulse oximetry and
capnography were widely available as they are today.

Clinically stable patients with large pneumothoraces should have a
chest tube placed to re-expand the lung and be hospitalized for man-
agement and observation.

Clinically unstable patients with any size pneumothorax should have a
chest tube placed and be hospitalized. If the patients are so unstable
that they require mechanical ventilation, and thus are at risk for large
pleural air leaks, they should be managed with a 24F to 28F sized tube.

Stable patients who are not at risk for large air leaks may have tubes 16F
to 22F in size, although some panelists suggest a small-bore catheter (≤
14F) may be acceptable in certain circumstances in which the pneu-
mothorax is small.

The panel agreed that the chest tube should be attached to a water seal
device, had some consensus for using suction and good consensus for
not using suction immediately on most patients. There is good consen-
sus that suction should be applied if the lung fails to expand with the
water seal alone. Similarly, there is good consensus that a water seal is
preferable to a Heimlich device.

Preventing Pneumothorax Recurrence
Eighty-one percent of panel members recommend an intervention to
prevent recurrence because of reports that a second pneumothorax can
be lethal in this patient population. The panel recommends surgical
intervention with very good consensus because recurrence rates are
lower after surgery compared with instillation of a sclerosing agent
through the chest tube.

Medical or surgical thoracoscopy is preferred with very good consensus;
standard thoracotomy through a lateral approach or median sternotomy
is not recommended. However, sclerosis may be an acceptable treat-
ment if the patient is not a candidate for surgery or has a poor progno-
sis from underlying disease. Seventy-seven percent of panelists would
use results from previous spirometry testing to help determine which
patients should have which interventions.

Persistent Air Leaks
The panel recommends that patients with persistent air leaks be
observed for a median of 5 days before being encouraged to have a sur-
gical procedure. Delays may reduce the success of the thoracoscopy
and will increase the cost of care. If the patient is not a surgical candi-
date and has a persistent air leak, the consensus panel suggests doxy-
cycline and talc as preferred sclerosing agents.

Chest Tube Removal
Patients who have not had a procedure to prevent recurrence are treat-
ed the same way as patients with primary spontaneous pneumothorax
(see June 2001 issue or refer to guidelines). Forty-one percent of pan-
elists would never clamp a chest tube to detect the presence of an air
leak once the lung has reexpanded; the remaining panel members
would clamp between five and twelve hours after the last evidence of an
air leak to evaluate the patient's response before tube removal. Sixty-
three percent of members would repeat a chest radiograph between 13
and 23 hours after the last evidence of an air leak before tube removal.
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Q.You're caring for a patient breathing spontaneously
after a thoracotomy for a segmental lung resection.
While you are assessing the water seal chamber, the

patient coughs. You see bubbling in the water seal only when the
patient coughs. What does this mean, and what nursing actions
are required?  

Check Your Knowledge...

Answer on other side
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In The Literature
Managing Multiple Rib Fractures
The current issue of the American Journal of Critical Care features an
article in which a synthesis of the literature is used to develop a proto-
col for managing pain, providing appropriate respiratory care, and
enhancing mobility in patients with multiple rib fractures. There is a sig-
nificant correlation between mortality and the number of ribs fractured.
This is thought to be due to the increased risk of underlying injury as
more ribs are fractured. The more ribs fractured, the more force was
applied to the chest, and the higher the Injury Severity Score. One-
third of patients with multiple rib fractures will also have a hemothorax
and/or pneumothorax.

The author, Anna Easter, has developed a progressive protocol that
directs interventions for pain management, respiratory care and activ-
ity/mobility based on a rib fracture score derived from the number of
ribs fractured, whether injury is unilateral or bilateral, and the patient's
age. She suggests testing the protocol in various adult age groups to
establish reliability and validity, and clinical trials to assess its effec-
tiveness.

Source: Easter A: Management of patients with multiple rib fractures. American
Journal of Critical Care 2001;10(5):320-327.

Determining the Cost of Nursing Interventions
No nurse manager should miss this article in the summer issue of
Nursing Economic$. The members of the Iowa Intervention Project
used the Nursing Interventions Classification (NIC) as the basis for
describing the actions nurses perform in their practice. Nurse experts
then evaluated each intervention to assign the time required to com-
plete or perform each task and the minimum level of education
required for a healthcare worker to properly complete the task. This is
the first major step toward establishing a fee schedule for nursing inter-
ventions.

The article is packed with information; tables include lists of interven-
tions by educational preparation required (for example, chest tube
care was determined to require basic RN preparation versus
hemodialysis, which requires post-basic RN education) and by time
required. Now that the interventions have been classified, it will be far
easier to take the next step and establish a cost-basis for nursing care.

Source: Iowa Intervention Project: Determining cost of nursing interventions: a
beginning. Nursing Economic$ 2001;19(4):146-160.

Does Your Service Understand Patient
Expectations?
There are many definitions of customer service, but perhaps the most
basic is meeting the customer's expectations. As healthcare workers,
we need to remember that our patients are customers. In many com-
munities, they have choices about where they receive care. An article
in the current issue of Nursing Management lists patients' top ten con-
cerns. A table shows a comparison between how nurses and patients
ranked the same items. In only one case did a nurse rank an item
higher than the patients did  nurses ranked "The nurse is compe-
tent" at number one; patients, number five. Patients ranked getting
their medications on time as fourth most important to them, while nurs-
es ranked this item 42nd!

This article is a great reminder to help us all remember the view is very
different from the other side of the bed.

Source: Perucca R: Consumers with options. Nursing Management 2001;32(9):20-25.

References: New Guidelines for Management of
Spontaneous Pneumothorax: Part Two
1.) The Web site for the consensus statement is:

http://www.chestnet.org/publications/18098/index.html
2.) Baumann MH, Strange C, Heffner JE et al: Management of spontaneous

pneumothorax: an American College of Chest Physicians Delphi consensus
statement. Chest 2001;119(2):590-602.
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Editor's Note: As we were going to press, an unspeakable tragedy
struck our country. Therefore, we are dedicating this space to
charitable and related sites.

American Liberty Partnership 
www.libertyunites.org
This web site, set up by six leading Internet companies, has com-
piled links to more than thirty charitable organizations relating to
the September 11 crisis. From this one site, you can learn about
how each charity uses donations, and how and why the organiza-
tion was established (for those set up in response to the events of
September 11). The partners of the American Liberty Partnership
will cover all of the transaction fees associated with online dona-
tions, including any service charges to credit card companies.
Therefore, every penny of your donation will go to the charity you
choose. Organizations have said that financial donations are criti-
cal to support their long-term work to help the victims of this dis-
aster.

Comstock Images       
http://www.comstock.com/Go/USFlags/
This company, which usually sells pictures for commercial use,
has set up a page of flag photos that anyone can use for free. Each
photo is set up so you can print it or download it for use on your
computer or Web site.

Flag Screen Saver  
http://www.port-gifts.com/SS/default.htm
This web site has designed a free screen saver that depicts flags
displayed around a typical New England town in early autumn.

On the 
World Wide

Web...

A.It is common to see bubbling in the water seal when a
patient coughs because of the increased intrathoracic
pressure associated with coughing. No special nursing

actions are required apart from routine patient monitoring.

Check Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.

Atrium would like to express our deepest sympathy to those
affected by the recent tragedy.  Our hearts and prayers go out to

everyone in America, especially the victims and their families.
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A group of physicians representing the American College of Chest
Physicians' Pneumothorax Consensus Group have published expert-
based consensus recommendations for management of adults with pri-
mary and secondary spontaneous pneumothoraces in both emergency
department and inpatient hospital settings. This is the first time that rig-
orously developed practice guidelines have been published on treat-
ment of these patients. In the past, only observational studies provided
recommendations, and historically there has been a significant variation
in management strategies.

For details on the methods used to develop the guidelines (Delphi tech-
nique and literature review), please refer to the entire document. This
summary focuses on the clinical applications for nurses caring for
patients with pneumothorax.

Terms And Definitions
For the purpose of guideline development, the following definitions
were used:
• Spontaneous pneumothorax: no traumatic or iatrogenic

cause for pneumothorax [such as central line placement]
• Primary spontaneous pneumothorax: no clinically

apparent underlying lung disease or conditions that would
predispose to pneumothorax

• Secondary pneumothorax: clinically apparent underlying lung
disease, typically COPD

• Small pneumothorax: < 3 cm apex-to-cupola distance
(cupola is the dome-shaped parietal surface of the pleura at
the superior chest wall) on an upright chest radiograph

• Large pneumothorax: ≥ 3 cm apex-to-cupola distance
(as above)

Consensus among the expert panel for practice recommendations is
ranked on the following scale: no consensus, some consensus, good
consensus, very good consensus, and perfect consensus. Statistical
definitions of each of these terms are described in the document.

In this issue of Clinical Update, we'll review recommendations for
patients with primary pneumothorax. In the next issue, we'll review rec-
ommendations for patients with secondary pneumothorax.

Recommendations For Primary
Spontaneous Pneumothorax
Clinically stable patients with small pneumothoraces should be
observed in the emergency department for 3 to 6 hours and discharged
home if a repeat chest radiograph shows no increase in the size of the
pneumothorax. Patients may be admitted for observation if they live far
away from definitive medical care, or if follow-up care is unreliable. [For
example, if the patient is unable to follow discharge instructions, has no
reliable transportation for subsequent medical evaluation or other simi-
lar, related factors.] Patients should be re-examined in 12 hours to 2
days, depending on individual patient circumstances, with another chest
radiograph to document resolution of the pneumothorax.

Clinically stable patients with large pneumothoraces should have a tho-
racic catheter placed to evacuate the pleural space and re-expand the 

lung, followed by hospitalization. This may be accomplished by insertion
of a small bore ( ≤ 14F) catheter, or a 16F to 22F chest tube (good con-
sensus). The tube used for evacuation can be attached to a small, one-
way valve such as a Heimlich device, or to a traditional chest drain.
There is some consensus among the committee members that suction
should be applied to all patients' chest drain devices.

There is good consensus that a select group of reliable patients may be
discharged to home with a thoracic catheter and one-way valve device
in place if the lung has re-expanded with tube thoracostomy. The patient
should be examined for follow-up within 2 days.

There is very good consensus that unstable patients with large pneu-
mothoraces should be hospitalized with insertion of a thoracic catheter
to evacuate the pleural space.  A 24F to 28F standard chest tube may
be used if the patient is suspected of having a bronchopleural fistula with
a large air leak or if the patient requires positive-pressure ventilation
(good consensus). Suction should be applied if the lung fails to re-
expand. [Editor's note: Suction will be needed if the patient requires pos-
itive pressure ventilation]

Chest Tube Removal
The practice guidelines provide good consensus for a three step
process for chest tube removal:
• Chest radiograph showing complete resolution of the pneumo-

thorax after there is no longer clinical evidence of a continuing
air leak [no bubbling in the water seal chamber]

• Discontinue suction on the chest drain
• Remove the chest tube

The experts were split on whether the chest tube should be clamped to
simulate removal and patient tolerance assessed before actually remov-
ing the tube. Forty-seven percent would clamp the tube approximately
4 hours after the last evidence of an air leak and before removing the
tube.

Bronchopleural Fistula
The panel recommends observing patients with persistent air leaks for
a median of 4 days to see if spontaneous closure occurs. There was
very good consensus that after 4 days, the patients should be evalu-
ated for surgery to close the leak and perform a pleurodesis to prevent
recurrence of pneumothorax.  There was also very good consensus
that the patients should not have multiple chest tubes placed, nor
should there be an attempt to seal the leak by bronchoscopy.  

In the next issue, we’ll summarize the expert panel’s recommenda-
tions for managment of patients with secondary spontaneous pneu-
mothorax, that is, patients with underlying lung diseas..

June 2001
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New Guidelines For Management Of Spontaneous Pneumothorax

Q.What is the difference between an open pneu-
mothorax and a closed pneumothorax?

Check Your Knowledge...

Answer on other side
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In The Literature
Does Absenteeism Make You Sick?
The pinch of absenteeism is felt acutely in health care where there's
already a nursing shortage and a patient's needs can't be postponed
until more workers are present. A recent article in Nursing Economic$
discusses four strategies for nurse managers to reduce the costly and
disruptive effects of absenteeism. The author, Tonya Harter, discusses
four different organizational approaches to dealing with this problem.

A structural approach emphasizes defining clear expectations for work-
ers and progressive discipline when these expectations are not met. A
human resources framework suggests that employees' commitment to
an organization will enhance job satisfaction and reduce absenteeism.
A political model focuses on rewards for attendance and punishments
for absenteeism, and a symbolic framework creates a culture in which
absenteeism is unacceptable and relies on this culture of intolerance for
reducing absenteeism.  The article provides a more detailed explanation
of each framework, which allows you to analyze your organization and
decide which method of reducing absenteeism will work best in your
organizational culture.

Source: Harter TW: Minimizing absenteeism in the workplace: strategies for nurse
managers. Nursing Economic$ 2001;19(2):53-55.

It's the Newbie Time of Year
Early summer is a time of new beginnings in hospitals. We bring in new
graduates from nursing school. For those of us who work in academic
settings, we also have interns taking responsibility for patients for the first
time since graduating from medical school, and there are usually new
fellows and attendings as well. The current nursing shortage may result
in more new nursing grads coming directly to specialty areas such as
critical care, the ED and perioperative nursing this year than in the past.
In the current issue of the American Journal of Critical Care, Patricia
Benner (best known for her work on the novice-to-expert model of nurs-
es' experiential learning) writes about "breathing new life into practice
communities" in our critical care units.

Benner points out that the success of these summer newbies will
depend largely on the patience and insightful coaching of the experi-
enced nurses and physicians with whom they work. She suggests that
the experienced, teaching clinician can make the effort to point out
things that are obvious to the experienced eye but not to the novice. On
the learning side, the learner must be open to having textbook explana-
tions reshaped by the incredible variations that occur in actual clinical
practice.

Benner advocates for the development of cohesive, collaborative, inter-
disciplinary practice communities to maximize our opportunities for inno-
vation and improvement in patient care. She suggests that our best
hope for continued development of skilled practitioners is developing a
culture in which this ongoing support and nurturing of the new genera-
tions of the patient care family is second nature.

This article should be on the required reading list for anyone working
with new nurses and physicians, especially at this time of year.

Source: Benner P: Breathing new life into practice communities. American Journal of
Critical Care 2001;10(3):188-190.

Reference: New Guidelines For Management Of
Spontaneous Pneumothorax
Baumann MH, Strange C, Heffner JE et al: Management of spontaneous pneumotho-
rax: an American College of Chest Physicians Delphi consensus statement. Chest
2001;119(2):590-602.
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http://www.chestnet.org/publications/19098/index.html
This web site provides additional information about the clinical
practice guidelines described in our feature this issue. Here you
will find the complete guidelines and the consensus tables for the
questionnaire provided to the expert panel. There is also a sum-
mary of the guidelines and algorithms.  You can get additional
information from the American College of Chest Physicians at
http://www.chestnet.org.

http://www.guidelines.gov
This web site, for the National Guidelines Clearinghouse, is a
comprehensive database of evidence-based clinical practice
guidelines and related documents. It is produced by the Agency
for Healthcare Research and Quality (AHRQ) (formerly known
as the Agency for Health Care Policy and Research [AHCPR]) in
partnership with the American Medical Association and the
American Association of Health Plans. You can search by key-
word, or browse by disease/condition, treatment/intervention or
the organization that promulgated guidelines included in the data-
base.  A great feature of this site is that you can do a side-by-side
comparison of two guidelines on the same subject.

http://www.updateusa.com/cochrane/cochrane-frame.html
The Cochrane Library is an electronic publication that dissemi-
nates evidence-based practice information worldwide. Cost is
$200+ per year for an individual subscription to the full on-line
library, but you can search or browse abstracts at no charge. The
mission of the Cochrane Collaboration is to prepare, maintain and
promote the accessibility of systematic reviews of the effects of
healthcare interventions. Of particular interest is that CINAHL–
the Cumulative Index of Nursing and Allied Health Literature – is
included in their literature sources, so research published in nurs-
ing journals is considered in these reports. Explore the site and
read the new and updated abstracts. If you find this collection of
evidence-based data relevant to your practice, you may want to
suggest that your hospital library subscribe to the full Cochrane
Library.

On the 
World Wide

Web...

A.In an open pneumothorax, the chest wall is penetrated,
and there is open communication between the pleural
space and the atmosphere.  This is typically seen with

impalements, gunshots and stab wounds.  A closed pneumothorax
occurs when there is a hole in the lung, but the chest wall remains
intact, such as the rupture of a bleb when a patient is on positive
pressure ventilation, or puncture of the apex of the lung during an
invasive procedure such as central line placement.

Check Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.
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As of January 2001, the Joint Commission on Accreditation of
Healthcare Organizations' new standards for evaluating how well hos-
pitals evaluate and manage their patients' pain went into effect 1. These
new standards have helped hospitals focus on pain management, a
major concern of patients, particularly those having surgery. In fact, 87%
of postoperative patients have pain that is moderate, severe or
extreme  2. We now pay more attention to monitoring patients' pain over
time and to the effectiveness of our various pharmacological and nurs-
ing practice interventions to make patients more comfortable.

While a major focus is on postoperative and post-procedural pain
assessment and management, another aspect is equally important.
Nurses need to know what actually causes pain, and how can we influ-
ence product choices that can affect the amount of pain a patient feels
after surgery or after a procedure, such as chest tube insertion.

What Is Pain?
The International Association for the Study of Pain defines pain as "...an
unpleasant sensory and emotional experience associated with actual or
potential tissue damage..." 2. That definition is based on pathophysiolo-
gy. Pain expert and registered nurse Margo McCaffery, in contrast, pro-
vides a patient's perspective. She defines pain as whatever the person
experiencing it says it is 3. A wholistic nursing approach to managing
patients' pain integrates both definitions.

Pain can actually be beneficial. It can limit movement and activities that
could cause injury; it can alert a patient or caregiver to a complication,
injury, or underlying disease; and it can limit additional tissue injury 2.
However, pain stops being beneficial when it becomes severe and has
a negative effect on patient outcomes.

What Causes Pain?
Pain occurs when there is mechanical disruption of tissues that stimu-
lates mechanical and polymodal pain receptors, called nociceptors. This
mechanical disruption can result from tearing, stretching, cutting or com-
pressing tissue. In addition to this mechanical stimulation of nociceptors,
chemical mediators are also released that intensify the pain sensation
at chemoreceptors located throughout the body. Most pain receptors
are free nerve endings located in the skin, periosteum, joint surfaces,
arterial walls, subcutaneous tissues, muscles, viscera and fascia 4.

This understanding of pain has led to the ongoing development of less
invasive surgical methods such as laparoscopic, arthroscopic, and    tho-
rascopic surgery, and techniques such as using smaller tunneling
devices when placing vascular grafts. The less tissue cut, disrupted or
damaged, the less pain a patient will have postop. Therefore, the risks
of unresolved pain are diminished, and recovery time is shortened.

How Do Procedures Cause Pain?
Pain typically occurs through two mechanisms when surgery or a pro-
cedure is performed on a patient. First is the initial penetration of tissue
resulting from the incision and other mechanical disruption of tissue that
stimulates pain receptors. The second aspect is a cellular reaction to
any object that is left or implanted in the body, such as a chest tube, sur-
gical mesh, vascular graft, pacemaker, or artificial joint. The term bio-

compatibility is used to describe how well a substance interacts within a
biological system. The more biocompatible an object is, the better it is
accepted by the tissue. The less biocompatible an object is, the greater
the tissue reaction.

Tissue reactions associated with implanted materials include a chronic
inflammatory response, an increased risk of infection related to this
ongoing inflammatory response, and formation of adhesions and throm-
bi. If an infection occurs, there is an increased risk of extensive fibrin
deposits 5.

Each of these reactions can cause pain during the immediate postop-
erative or post-procedure period by stretching or compressing tissue
alongside the implanted object. Research has also shown that tissue
reactions can continue to cause pain in the recuperative phase and may
limit a patient's ability to return to usual activities of daily life 6. One study
described the concept of a "chronic wound" that may occur when an
implant is not smoothly integrated into the surrounding tissue and a sig-
nificant inflammatory response continues long after the surgery is per-
formed 5.

Preventing Pain Before It Starts
As nurses, we don't necessarily choose the products that are implant-
ed during surgery or other procedures. However, we take care of
patients after surgery and procedures, and can share information about
how implanted materials are integrated into a patient's own tissue with
our physician colleagues. The goal is to use products with the highest
biocompatibility, those least likely to result in long-term tissue reactions
and ongoing patient discomfort.

Advantages of highly biocompatible materials include:
· reduced inflammation, adhesions and infection
· low potential for reactions with surrounding tissues
· shortened length of time of any inflammatory response
· reduced risk of thrombus formation
· better healing
· potential for shorter recovery time

The role of the nurse, as always, is to be the patient's advocate. When
participating in product evaluation, be sure to ask about a product's bio-
compatibility and ask a company to provide research data that describe
the tissue response to the implanted material.  Stopping pain before it
starts by choosing the most biocompatible products is patient advocacy
at its best.
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Is Your JCAHO Visit Sounding Painful?

Q.A patient receiving mechanical ventilation points
to the right side of his chest.  The high pressure
alarm is sounding on the ventilator, with no obvi-

ous cause.  When you listen to the chest, breath sounds are
significantly louder on the left side and you hear no gallop
heart rhythm.  You see jugular venous distension.  What is
this patient’s problem and what emergency procedure(s)
should you prepare for?

Check Your Knowledge...

Answer on other side
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In The Literature
We usually provide abstracts of articles for managers and educators.
In this special pain issue, we review two clinical articles about pain
management that have implications across the continuum of care.  

Speaking The Same Language
An article in the February issue of the American Journal of Nursing
describes how a group of nurses in Missoula County, MT used a three-
year grant to "reduce the physical and psychological toll of pain and its
consequences."  

While hospitals are working on their pain management programs to
meet JCAHO standards, this group took a wider view to establish a
community-wide pain management standard of care so that everyone
could easily communicate about pain and achieve the best patient out-
comes. After setting objectives, they began the program in 1997 by
developing a uniform pain-rating scale. They established strategies to
uncover and overcome barriers to proper pain management.

In 1998, they started their intervention to educate health professionals
and the public. They wanted health professionals to be up-to-date with
evidence-based practice in pain management. They wanted patients to
understand the importance of proper pain management in their recov-
ery and to overcome their fears about "taking narcotics." 

In 1999, they evaluated the program. They found that most members of
the community learned to speak the same language of pain, and a con-
tinuous quality improvement plan is in place. They are currently con-
ducting a follow-up study. If you'd like to expand your horizons to bring
pain management beyond your hospital walls, you'll find some great tips
here.  

Source: Mayer DM, Torma L, Byock I, Norris K: Speaking the language of pain.  American
Journal of Nursing 2001;101(2):44-49.

Are You Narcophobic?
If you review the literature about pain management, you'll learn that
before effective pain management can occur, barriers must be over-
come. Narcophobia doesn't discriminate — it strikes nurses, patients
and physicians. This irrational fear of using pain medication results in
untreated pain and unnecessary suffering for countless patients.

The first part of a comprehensive two-part article about narcophobia
appears in the February issue of Home Healthcare Nurse. If you prac-
tice in a hospital, don't think an article in a home care journal doesn't
apply to your practice. Narcophobia is a problem across the continu-
um of care.

This article first provides a test to see if you are narcophobic, then
reviews the literature about narcophobia and how it leads to under-
treatment of pain. The authors describe why pain is not treated appro-
priately, including fear of regulatory oversight, fear of addiction and
abuse, inadequate education, and attitudinal barriers.

Part two, in the next issue of the journal, will explore ways nurses can
intervene when narcophobia presents a barrier to effective pain man-
agement and quality care.

This excellent article dispels a number of myths about the drugs that
can manage patients' pain most effectively. You might want to make it
required reading in your ongoing pain education plans — for nurses
AND physicians.

Source: Acello B, Bedard M, Rickels C, Dack CE: Narcophobia. Part 1: Defining the
problem. Home Healthcare Nurse 2001;19(2):75-82.
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http://www.missoulademonstration.org
This web site is the home of the group in Missoula County, MT that con-
ducted the pain research described in the AJN article. Their pain project
was part of a comprehensive effort to study and improve the care of dying
patients and their families. At this site, you can see their pain scales and
read more about their pain research under the menu item "research."

http://www.jcaho.org
If you haven't visited JCAHO's site recently, take another look. It is very
user-friendly, with a wealth of information about standards and other
JCAHO information easily reached from this home page. The site provides
a thoughtful collection of links to related healthcare organizations, nicely
categorized for easy access. From this home page, you can click on a link
that will allow you to subscribe to free e-newsletters and periodic updates
from JCAHO in various areas of interest. You can also order JCAHO
publications.

http://www.pain.com
Owned by the Danemiller Memorial Educational Foundation, this site calls
itself "A world of information on pain," and it's hard to argue with that.
This is a great place to start educating yourself about the world of pain
management — from cancer pain to interventional pain management,
migraine/headache pain, regional anesthesia, and perioperative pain. The
site provides a number of online resources, including free online continu-
ing education courses and carefully selected links related to other pain
management sites.

On the 
World Wide

Web...

A.This patient has a tension pneumothorax on the right
side. Immediate treatment is decompression with a
large needle in the second intercostal space in the mid-

clavicular line (first procedure) followed by chest tube insertion
(second procedure).

Check Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.

• mril1m 



The bedside nurse is an important patient advocate when a chest tube
is removed. The nurse can encourage the proper use of pain medica-
tion, assess for clinical signs indicating the time is right to remove the
tube, and monitor for complications following tube removal.

What The Patient Feels
Patients who have had heart surgery have told me that the most painful
aspect of the whole process (at least the most painful element they
remembered!) was the removal of their mediastinal chest tubes. A few
nursing research studies1,2,3 have examined patients' perceptions of the
sensations associated with chest tube removal. Patients use words
such as burning, pain, hurting, pulling and yanking. Intensity is almost
universally moderate to severe, with no clear distinction between pleur-
al and mediastinal tubes.

One study examined typical practices for chest tube removal in critical
care units in the US 4. Only 16% of the respondents reported that a pre-
scription for pain medication was routinely available before chest tube
removal. Dr. Kinney and her colleagues advise caregivers to develop
practice policies to guide decisions about acute pain management in
these patients.  Nurses are traditionally the bedside patient advocates.
In that role, we should be actively asking for orders to medicate patients
before and after chest tube removal if orders are not already present in
the chart. We can also encourage attending surgeons and residents to
notify us about an hour before they plan to remove a chest tube, so we
can prepare the patient by describing the procedure and the sensations
they might feel, and medicating as needed.

When Can Chest Tubes Be Removed?
To date, there are no clinical practice guidelines for chest tube use and
management of patients with chest tubes. New guidelines will be pub-
lished in Chest in early 2001, and we will review those recommenda-
tions in a future issue of Atrium Clinical Update. The following criteria
have been mentioned in the literature as indicators for chest tube
removal: 4,5,6,7

• The patient's overall status is stable
• Decreased bloody drainage (< 100ml in the last 8 hours)
• Re-expansion of lung(s) on chest radiograph without

other abnormalities
• Bilateral breath sounds present
• Improved respiratory status
• Absence of fluctuations or bubbling in the water seal

chamber 
• Normal coagulation studies (if ordered)

Some physicians advocate clamping the chest tube when these clinical
signs are evident. Clamping the tube simulates chest tube removal and
allows for careful assessment of the patient's response to the elimina-
tion of drainage.  Clamping may be done for as few as four or as many
as 24 hours7. The advantage to this approach is that if the patient devel-
ops respiratory distress (pleural tube) or hemodynamic changes (medi-
astinal tube), the problem can usually be solved by simply removing the
clamp. If the tube is removed without a trial of clamping and the patient's
condition then deteriorates, it is much more complicated to get another

tube inserted. In fact, the Cardiac Surgery Intern Survival Guide 5 tells
interns never to pull a chest tube before 7:30 am or after 5:00 pm, so
that any complications can be addressed when there are plenty of peo-
ple around to help.  

Preparing The Patient
When a pleural chest tube is clamped, explain that the clamp is put on
the tube to see how the patient will feel when the tube is removed.
Instruct the patient to notify you immediately if he or she has trouble
breathing or develops chest pain. Also monitor for objective changes in
the patient's respiratory status such as an increased respiratory rate or
oxygen desaturation. It's a good idea to place the patient on continuous
pulse oximetry monitoring during this clamping trial. Set the alarms to
notify you quickly of a change of as little as 5% in the patient's satura-
tion, so you can do a personal assessment.

Complications To Look For
Complications of chest tube removal are uncommon, but they can
occur.  Careful patient monitoring after the procedure is essential.
Traditionally, chest radiographs have been done on all patients immedi-
ately after tube removal to detect complications, but there is no evidence
to guide that practice. A recent article in the American Journal of
Surgery 8 described a retrospective review of 73 patients with tube tho-
racostomy. Of the 73 patients, only 8 patients' radiology reports changed
after the chest tube removal. Of those, two required chest tube reinser-
tion (2.7%), but in both cases the decision was a clinical one not based
on radiographic findings. In today's climate of evidence-based practice
going hand-in-hand with cost-effective care, this tradition is likely to fade
in the coming years.  In the future, expect post-procedure chest radi-
ographs to be ordered selectively, based on the patient's risk factor(s)
for complications.

Assess for these complications of chest tube removal:
• pneumothorax
• bleeding
• skin necrosis at the suture site
• infection at the insertion site

In most cases physicians, APRNs and PAs remove chest tubes, but the
bedside nurse is key in assuring that the patient has adequate pain
management and understands the procedure. In addition, it's the
nurse's responsibility to carefully assess for potential complications fol-
lowing chest tube removal.
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The Nurse's Role In Chest Tube Removal

Q.A patient is scheduled for chest tube clamping
before tube removal following lobectomy.  Before
clamping the tube, the nurse helps the patient

get out of bed to use the bathroom.  When the patient
moves, 200ml of dark red blood spills into the chest drain.
Does this mean the tube cannot be clamped?

Check Your Knowledge...

Answer on other side



In The Literature
APRNs Still Practice Nursing
Many nurses believe that when an advanced practice nurse becomes
a nurse practitioner, he or she essentially leaves the nursing world and
enters the medical world, practicing from a medical model rather than
a nursing model.  A recent study in Nursing Diagnosis disputes that
notion. Researchers reviewed 3,733 visits by nurse practitioner (NP)
students and classified what the NPs did according to nursing diagno-
sis and the Nursing Interventions Classification (NIC) system.  The top
12 interventions according to NIC were: patient education, drug man-
agement, information management (documentation, referral, consul-
tation), risk management (screening, surveillance, risk identification),
nutritional support, activity and exercise management, communication
enhancement, coping assistance, physical comfort promotion, health
system management (laboratory data interpretation), behavior thera-
py and skin/wound management.  

These distinctly nursing interventions corresponded with medical diag-
noses of hypertension, diabetes and sinusitis, and nursing diagnoses
of health-seeking behavior, altered health maintenance and knowl-
edge deficit.  The researchers compared both NIC interventions and
patient outcomes within the two taxonomy systems: nursing diagnosis
and medical diagnosis.  Which language and which practice model
best describes the patients' needs and the NPs interventions to meet
those needs? My vote is for nursing taxonomy.  

This article is a must-read for anyone interested in comparing medical
diagnoses with the language and philosophy of nursing in adult pri-
mary care.  It validates the use of both NIC and nursing diagnosis at
all levels of nursing practice.

Source: O'Connor NA, Hameister AD, Kershaw T: Application of standardized nursing lan-
guage to describe adult nurse practitioner practice. Nursing Diagnosis 2000;11(3):109-
120.

Leading Outside Your Comfort Zone
As institutions continue to downsize in management, nurse managers
are being assigned responsibility for areas in which they have no clin-
ical experience. Once this would have been unheard of; today it is
commonplace. A recent article in Dimensions of Critical Care Nursing
provides tips for nurse managers who find themselves in this situation.
First, author Pamela Hunt suggests seven actions to ease the transi-
tion, such as: meeting with new staff, making yourself visible, identify-
ing key employees in the new area, and using delegation to empow-
er the staff. Next, she gives pointers to analyze the value of your added
responsibility so you can position yourself for a raise. Finally, she
describes 12 transferable leadership skills such as: treating people
with compassion, managing by walking around, controlling your emo-
tions, communicating clearly and decisively, and building successful
teams.

While this article is designed for the manager who now has responsi-
bility for multiple areas, it provides an excellent review of key attribut-
es of any successful nurse manager.

Source: Hunt P: How to lead departments outside your clinical competence. Dimensions
of Critical Care Nursing 2000;19(6):30-33.
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Your friends at Atrium wish you and yours 
a happy and safe holiday season!
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http://www.nursingworld.org/ojin/infocol/info_3.htm 
Many nurses are not aware that there are credible, full-text nursing publi-
cations on the Web. One of them, the Online Journal of Issues in Nursing
is part of the ANA's web site. The address above is for an article titled
"Using e-journals: desktop nuts and bolts." From this site, you can learn
about reading nursing journals online and link to e-zines and e-journals.

http://www.nurseshealthstudy.org
If you're a nurse, you may be a part of the Nurses' Health Study at Brigham
& Women's Hospital in Boston. Researchers send extensive questionnaires
to approximately 125,000 nurses every two years. They chose nurses so
that they could monitor women's health over time, and because they
thought nurses would be more likely to stay in the study, understanding the
importance of collecting data over the years.  Their response rate from the
initial selection of 125,000 nurses has remained at approximately 90% for
those who initially committed to the study. This web site describes the data
collection and lists the articles that have been published with data collated
from responses to the surveys.

On the 
World Wide

Web...

A.The tube can be clamped.  Blood coming into contact
with the pleurae is defibrinogenated so it will not clot.  It
is not uncommon for a collection of blood to suddenly

flow into the chest drain when a patient moves.  One isolated
episode of 200ml of dark, bloody drainage does not indicate active
bleeding.

Check Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
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What Is a Loculated Pneumothorax?
A loculated pneumothorax is a pocket of pleural air trapped in a small
area.  In one study, the diagnosis of a loculated pneumothorax was
made when a pneumothorax persisted despite treatment with a chest
tube in the pleural space on the same side, or a collection of air in the
pleural space was in an area requiring image-guided drainage (1).

In otherwise healthy patients, air escaping into the pleural space can
move around on the affected side and typically will move to the most
anterior, superior position on that side of the chest. However, the situ-
ation is very different for critically ill patients with ARDS who require
mechanical ventilation. Patients with significant parenchymal lung dis-
ease often develop adhesions in the pleural space. These adhesions
essentially segment the pleural space into "sections," and a chest tube
in one section will not evacuate air in another section-even when the
chest tube is functioning properly.

In patients with ARDS who require mechanical ventilation, most locu-
lated pneumothoraces are in the anteromedial and subpulmonic areas
(1,2).

Diagnosis Can Be Tricky
While reports vary, approximately 50% of patients with ARDS who
require mechanical ventilation will develop a pneumothorax during
their treatment.  The ARDS damages the lung parenchyma, and the
high intrathoracic pressures resulting from mechanical ventilation of
stiff lungs contributes to rupture of the diseased lung tissue. Up to 96%
of patients who develop pneumothorax while receiving ventilation will
progress to tension pneumothorax because the machine blows air out
of the hole in the lung into the pleural space with positive pressure. A
loculated pneumothorax is considered to be a tension pneumothorax
when the pressure within the intrapleural air collection is higher than
atmospheric pressure (2).

We are all familiar with the cardinal signs of tension pneumothorax -
sudden increase in ventilation pressures, severely reduced breath
sounds on the affected side, jugular venous distention, and the dread-
ed mediastinal shift that results in cardiovascular collapse. However, in
patients with severe ARDS and pleural adhesions, most if not all of
those signs will be absent.  The lung may be so diseased, stiff and
noncompliant that it does not fully collapse when air trapped in the
pleural space presses on it. If only a small portion of the lung is exter-
nally compressed, the mediastinum will not be affected, and breath
sounds will remain essentially at the patient's baseline.

Therefore, radiographic evidence of extrapulmonary air collections
becomes even more important in this group of critically ill patients.
However, even daily chest radiographs can miss small loculated pneu-
mothoraces. Two studies reported by Chon and colleagues (2) report-
ed that in critically ill, mechanically ventilated adults, 33% to 50%  of
"missed" pneumothoraces (that is, pneumothoraces too small or sub-
tle to be seen on the radiograph until retrospective review) progressed
to tension. Even small areas of compression on the lung can have a
significant impact on pulmonary function when the lungs are so dys-
functional to begin with.

Boland and associates (1) performed chest CT scans on six patients
with severe ARDS to assess the underlying parenchymal disease or
to evaluate the extent of pneumothoraces identified on portable chest
radiographs. Six additional loculated air collections not seen with tra-
ditional radiography were identified with CT scan. Patients with pneu-
mothorax did not have the traditional signs - the most repeatable find-
ing was a subtle drop in oxygenation measurements. All patients
showed an improvement in PaO2 within 24 hours of chest tube inser-
tion and pneumothorax resolution.

Treating Loculated Pleural Air Collections
In otherwise healthy patients, treating a pneumothorax is relatively
easy; the chest tube is inserted in the mid-axillary line and directed
anterior and superior to the location of the air. Since there is commu-
nication throughout the pleural space, the exact location of the chest
tube is not critical. This is not the case with loculated pneumothorax.
By definition, a loculated collection of pleural air is in a small, well-
defined area, typically walled off by adhesions around the lung.
Therefore, it can be nearly impossible to use routine chest tube place-
ment techniques and expect to place the catheter in precisely the cor-
rect location.

Fluoroscopy has been used in the past to direct drainage of pneu-
mothoraces.  In this subset of critically ill patients, however, CT imag-
ing guidance may become the more favored approach because its
three-dimensional view allows the location of the air collection to be
pinpointed more precisely. Chon and colleagues (2) describe their pro-
cedure this way: after an initial diagnostic CT scan, an 18-gauge nee-
dle is inserted into the air collection, and proper positioning is con-
firmed by aspirating air and by repeat CT scan with the needle in place.
Once proper positioning is assured, a guidewire is inserted into the
loculated area, and dilators are passed over the guidewire in progres-
sively larger sizes in order to form a soft tissue tract through which a
28 French chest tube is ultimately placed. After insertion, the chest
tube is connected to a traditional chest drainage system.

Keep a Sharp Lookout
Loculated pneumothorax provides only subtle clinical clues. The only
clinical evidence may be deteriorating oxygenation without another
obvious cause. Be prepared for chest CT scans for these critically ill
patients to better evaluate their lung disease and to identify and treat
this hard-to-catch complication of mechanical ventilation in patients
with ARDS. 
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Loculated Pneumothorax: A Special Challenge In Critical Care

Q.What impact will a dependent loop in the patient
tubing have on fluid drainage out of the chest?

Answer on other side

Check Your Knowledge...
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In The Literature
Helping Nurses Use Research at the Bedside
As we strive to move from basing our nursing practice on "the way it's
always been done" to research or evidence-based practice, it's impor-
tant for bedside nurses to know how to interpret research findings and
apply them to practice. Some nurse managers have instituted journal
clubs. These meetings, facilitated by nurses who can evaluate and
interpret nursing research, encourage clinical nurses to read research
studies and discuss them with colleagues so everyone learns more
about nursing research: what constitutes a good study, and how to
determine if there are problems with a research paper.

Since registered nurses can have either a diploma, or an Associate or
higher degree, their level of formal education about research can vary
from not studying research at all in nursing school to designing stud-
ies of their own. Lynn Rasmussen and her colleagues in Kansas City,
Missouri, published an article describing what they call the "Basic
Research Review (BRR) Checklist." They designed this tool to help
nurses quickly critique research studies. There are two versions: one
for qualitative research and one for quantitative research.  Aspects
evaluated include the purpose of the study, literature review, methods
and procedures, results and conclusions.

The BRR Checklist provides an ideal starting point for helping staff
nurses interpret published research and evaluate whether selected
studies should be used as a basis for changing practice policies or
procedures. The tool would also be a helpful road map for any nurse
in graduate school or one completing a BSN who is taking a research
course.

Source: Rasmussen L, O'Conner M, Shinkle S, Thomas MK: The basic research review
checklist. Journal of Continuing Education in Nursing 2000;31(1):13-17.

Excuse Me? Was That Groovy, Cool or Phat?
The average age of today's nurse is the early 40s. But nurses of all
ages need to work together effectively. All nurses also experience
stress in the workplace. What is interesting, though, is that nurses of
different generations experience stress in different ways. Susan
Santos and Karen Cox explored the factors influencing occupational
adjustment related to workplace stress in a pediatric hospital. The
nurses were surveyed and stratified into groups by age: those born
between 1909 and 1945 were considered the Mature generation
(4 %), those born between 1946 and 1964 were the Boomers (43%),
and the Xers were born between 1965 and 1981 (41%).  (Twelve per-
cent of nurses surveyed did not provide their year of birth.)

The authors were able to rank common stressors in order of severity
for all nurses. When the data were examined by generational group,
however, the Boomers had significantly higher mean scores on stress
scales of role overload, when resources exceeded demand, and role
boundary, where there were conflicting demands and loyalties.
Matures had significantly higher mean scores in the area of role insuf-
ficiency, where job demands exceeded training and skills, and Xers
had significantly higher mean scores in physical environment stress,
where the workplace itself provided the highest stress. The authors
further describe the generational differences on measurements of
strain and coping as well.

Santos and Cox followed up their survey data with focus group inter-
views to further clarify sources of discomfort and effective coping
strategies so that interventions could be more specific and construc-
tive. What emerged from the focus groups was a negative, severe 

conflict between Boomers and Xers from the Boomers' perspective.
The authors write that the intensity of the perceptions was compelling.

This article is a must read for nurse managers at any level who wish
to enhance intergenerational understanding as a means of reducing
workforce stress on a nursing unit.

Source: Santos SR, Cox K: Workplace adjustment and intergenerational differences
between matures, boomers and Xers. Nursing Economics 2000;18(1):7-13.
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www.verticalnet.com
This web site is the “parent” site of 57 communities that range from ener-
gy to food and packaging to manufacturing to healthcare.  Healthcare
sites include news in the industry, regular columns and features written
by experts in various fields, discussion boards and e-commerce.  You can
link to any site from this home page.  Health care sites include dentistry,
home health, hospitals, long-term care provider, and the following site,
nurses.com.

www.nurses.com
This site, part of the VerticalNet communities, is a home for all nurses,
regardless of practice area.  Editor Lou Pilla keeps nurses up-to-date with
regular reports of top headlines for the nursing community and oversees
a group of expert columnists on topics including: legal briefings, IV
Q&A, medication errors, sharps safety, advanced practice and women’s
health.  There are also audio interviews, and the editor attends and reports
live from major conventions. The editor of Clinical Update, Pat Carroll,
writes the Career Corner and Manager's Roundtable columns for this
site.  Look for the series of columns on The Nurse Manager's Role in
Product Selection beginning in October.

On the 
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Web...

A.A dependent loop, in which fluid has to flow “uphill” to
get into the chest drain’s collection chamber can
severely hamper drainage.  Dependent loops should

be avoided; the tubing should be coiled on the bed with straight
gravity drainage to the chest drain.

Check Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.
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The latest advancement in chest drainage development is the dry
control drain. In these units, the traditional water seal chamber is
replaced with a mechanical one-way valve, and a dry suction control
chamber is present. No water is required for the chest drain to oper-
ate properly.

Sound good? It is. But these drains are not necessarily the best
choice for every patient situation. Here's why.

Where's My Water Seal Manometer?
In traditional chest drains, the water seal chamber is actually a U-
tube manometer. The numbers on this chamber measure negative
pressure in the chest in cmH2O. By monitoring the level of water in
this chamber, you actually have a window into the pleural space. If a
high level of intrathoracic negative pressure occurs, the water level
will rise, alerting you to this condition.

In the dry control drain, the water seal chamber is replaced by a
mechanical one-way valve. Therefore, the drain no longer must
remain upright in order to maintain the water seal's one-way valve.
This "knockover protection" is a terrific concept, but it has a price: you
can no longer see pressure changes in the chest.

For patients with mediastinal chest tubes, this change may not be as
critical. But for patients who have pleural tubes for pneumothorax,
chest trauma, or lung surgery, it is important for the nurse to be able
to monitor intrapleural pressure with a traditional water seal chamber.

How Dry Control Drains Work
The Atrium Express™ drain, for example, replaces the traditional
water seal with a vacuum protection valve that allows air to escape
from the chest and prevents air from going back into the chest. It also
has the dry, self-regulating suction control regulator. The drain is not
position-sensitive; the patient will benefit from this technology regard-
less of the position of the drain.

Since there is no true water seal chamber, how can you tell if the
patient has an air leak? The Express™ drain has an air leak monitor.
To activate it, add 30cc of sterile fluid (saline or water) through a
needleless injection port on the front of the drain. If there is an air leak
from the patient, bubbling will appear in this monitor.

Understanding Dry Suction Is Critical
with Dry Control
With a drain like the Express™, it is critical to understand that when
the level of suction set on the drain is decreased, the drain must be
vented in order for the new, lower level of suction to be transmitted to
the patient.  With a traditional water seal chamber, if the nurse forgets
to manually vent the drain after decreasing the suction level, the
water level in this chamber will immediately begin to rise, reflecting
the increased negative pressure. The rise of the water alerts the
nurse to release the pressure, using the manual high negativity vent
on the top of the drain. The nurse simply presses on the button, and
the excess negative pressure leaves the unit.

However, in a dry control drain without a water seal chamber, if the
nurse forgets to depress the manual high negativity vent after
decreasing the level of suction on the drain, there is no indication of
the increased negative pressure in the chest.

Is Dry Control for Everybody?
Nurses must carefully evaluate these new drains to determine if the
drains are right for their patient population. Dry control drains are
ideal in patient transport situations. They are well-suited for air rescue
programs where flight nurses are the first on the scene; chest tubes
may be placed in the field, and a small, non-position-sensitive drain
is needed. This technology is also appropriate for critical care trans-
port situations where critically ill patients who may require chest tubes
are transported to other facilities for more specialized care.  In these
situations, where drains are likely to be knocked around, quick set-
up may be essential, and careful assessment of pressure changes
in the chest are not as critical.

Think about your setting. If you need to monitor for air leaks, you
probably won't save any time during set-up because you'll still need
to add water to the air leak monitor. If immediate set-up is critical,
such as in the ER for a trauma patient, maybe dry control is right for
your patients. Is drain knockover an ongoing problem in your prac-
tice setting? If so, you may need a dry control drain. But in most
cases it is not a common occurrence – just an occasional inconve-
nience.

Individualize Your Choices
Is dry control an appealing new technology? Yes. The simplicity and
new, smaller design is attractive. But, as with so many aspects of
healthcare today, these new drains don't come in a "one size fits all"
configuration.  To gain benefits such as knockover protection and
ease of set-up, you lose other important features, such as the U-tube
manometer water seal. Only you and your colleagues can decide
which chest drain is best for your patients.  Carefully evaluate what
you gain and what you give up so you can decide which option
allows you to provide the best possible care to your patients requir-
ing chest drainage.
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New Technology in Chest Drainage - The Dry Control Drain

Q.How much fluid must be present before a
pleural effusion or hemothorax appears on
an upright chest radiograph?

Answer on other side

Check Your Knowledge...



In The Literature
Follow Up For Trauma Patients
An article in the International Journal of Trauma Nursing from
St. Louis University Hospital examined how patients were fol-
lowed up as outpatients after they had been admitted to the
hospital for traumatic hemothorax or pneumothorax and treat-
ed with a chest tube. Traditionally, chest radiographs had been
taken before discharge and during the postdischarge visit to the
outpatient clinic.

The author, Pam Golden, reports that all patients who returned
for their postdischarge visit were released from the thoracic ser-
vice without further treatment. Three patients had a small resid-
ual apical pneumothorax, and two had a resolving hemothorax.
However, none required treatment.

Golden reports that in this facility an algorithm will now be used
to guide the ordering of chest radiographs. We hope there is a
follow-up study in another year or so to report on the financial
savings of this evidence-based new practice.

Source:
Golden P: Follow-up chest radiographs after traumatic pneumotho-
rax or hemothorax in the outpatient setting: a retrospective review.
International Journal of Trauma Nursing 1999;5(3):88-94.

A New Century, And Patients Are Consumers
In a recent issue of Nursing Economic$, Karlene Kerfoot writes
about how nurse executives need to consider the needs of
every patient as a unique consumer. Our colleagues in birthing
centers have been operating under this paradigm for years.
Parents want to customize their birth experience with music,
deciding who will be present to share the event, and discussing
with great knowledge the type and amount of pharmacological
intervention they desire.

Kerfoot cites a study that reports 97% of people believe they
should have a right to be with family members when they are
patients in critical care, even when life or death treatment is
being administered. The Emergency Nurses' Association has
been at the forefront of promoting research on family presence
during resuscitation.

Kerfoot outlines four major methods nurse executives can
employ to use the power of the knowledgeable consumer in
today's healthcare environment. She also offers tips on chang-
ing from a procedure-centered to a consumer-centered model
of care.

If you're looking for a quick read about making the shift to con-
sumer-focused care, don't miss this column.  

Source:
Kerfoot K: 'Customerizing' in the new millennium. Nursing
Economic$ 2000;18(2):95- 97.
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In honor of Nurses' Week in May, we provide some nurses' own
web sites which are part of the Nurse's Web Ring. You can get
more information about the Ring by visiting any of these sites.

http://members.xoom.com/chrismck/
This site, called "The Unofficial ACLS Web Page" is owned by
Chris McKintosh and provides a review of meds, algorithms,
rhythm strips and links to other ACLS web sites. 

http://www.geocities.com/sarah_rn_2000/nurse1.html 
This site, owned by Sarah Stringer, has a beautiful graphical
design with a classic photo of a nurse from long ago. She provides
links to other nursing sites, including those focusing on nursing
humor, for when we need a little laugh.

http://www.internetnurse.freeserve.co.uk/intnetwk.html
This site is the home of the UK nurses' web ring. By visiting this
site, you can click on to web sites designed by nurses in the United
Kingdom.

http://web.ukonline.co.uk/anneau/
Anne Austin's site from the UK provides us with documents, soft-
ware, links and commentary on nursing in the 21st century.

On the 
World Wide

Web...

A.300 to 500 cc. If radiologic technologists are
coming to your unit to take a portable chest film,
explain to them that the purpose of the film is to

look for fluid. They will adjust the exposure accordingly to
provide the best diagnostic radiograph. In addition, it is
essential that the patient be as close to fully upright as
possible in order for the fluid to collect at the base by grav-
ity. It will appear on the film as a blunting of the
costophrenic angle.

Source:
Source:Dettenmeier PA: Radiographic assessment for nurses.
Mosby-Year Book, Inc. St Louis, MO 1995: 57-61.

Check Your Knowledge...
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Suction control is one of the three main components of a chest drain.
The drains themselves regulate suction in two ways: with water, or
with a mechanical device built into the unit. In each case, the chest
drain is connected to a vacuum source, either a wall vacuum regu-
lator, or a free-standing vacuum pump (such as an Emerson pump).

Wet Suction Control
When the original three bottle chest drainage systems were used, a
straw was submerged into a suction control bottle filled with water.
The depth of the straw in the water determined the upper limit of the
amount of negative pressure that could be transmitted through the
chest drainage system to the patient's chest. In today's integrated
plastic disposable units, water is poured into the suction control
chamber to the desired level. This water level establishes the suction
limit. The suction control chamber is a safety feature that allows the
clinician to limit the highest amount of negative pressure that can get
to the patient's pleural or mediastinal space, regardless of the setting
of the vacuum source.

The level of negative pressure transmitted through wet suction con-
trol chambers is limited by the size of the chest drain. If the drain is
"set" for -20cmH2O pressure, the drain has to be at least 20 cen-
timeters high. A drain set for -40cmH2O pressure would require the
drain to be at least 40 centimeters high.  There aren't a lot of people
who would be happy with that size chest drain at the bedside; in fact,
the trend today is in the opposite direction, to have the smallest
drains possible. So, one way to achieve higher suction pressures is
to use a dry suction control system.

Dry Suction Control
There are two types of mechanical dry suction control chambers.
One type consists of a self-regulating mechanism that responds to
changes in both the patient's side of the system (such as an increas-
ing or decreasing air leak) and in the suction side of the system (such
as changes in vacuum source pressure). The clinician dials in the
level of suction, and this self-regulating mechanism maintains suction
levels within the desired clinical range, provided there is adequate
vacuum source pressure. On the Atrium Oasis dry suction units, for
example, a bellows indicates when the vacuum source is set prop-
erly. These units can provide suction levels up to -40cmH2O, and the
drain size does not have to increase to accommodate these higher
suction levels.

The other type of dry suction mechanism consists of a restricted ori-
fice, pin-valve device. The clinician dials in the desired level of suc-
tion, and an orifice becomes smaller or larger to regulate the suction
level. This mechanism has two clinical disadvantages. First, it does
not respond to changes in the patient or vacuum source parameters
during use; and second, the design of the system limits airflow
through the drain to as low as 2.8 LPM at -20cmH2O (compared with
30+ LPM with the Atrium Oasis dry suction regulator). A flow capa-
bility of less than 3 LPM may not be enough to evacuate a patient's
pneumothorax. This type of dry suction system also offers higher
suction levels than typical "wet suction" drains, but is seen less and
less in clinical use today because of the severe limitation to air flow.

Achieving Higher Suction Levels With A
Wet Suction Control System 
Many clinicians prefer the traditional "wet suction" units because in
some cases nurses are more familiar with them than with the newer
dry technologies, and they often cost less. However, there may be
times when the physician wants a higher level of negative pressure
than is available considering the height of the water-filled chamber.
You can achieve higher suction pressures with the Atrium Ocean
drain. Here's how.

First, turn off the vacuum source. Be sure the gray vent plug is in
place in the opening where water is added at the top of the suction
control chamber.  Occlude the two holes at the top of the vent plug
with non-porous tape, or replace the gray vent plug with a special
"pronged" vent plug you can get from your Atrium representative.
When the vent plug is properly occluded, there will be no bubbling in
the suction control chamber when the vacuum source is turned back
on.

Turn the vacuum source on, and dial the vacuum regulator to the
desired level. Alert! The level of suction you dial in on the vacuum
source is now being transmitted directly to the patient's chest! By
occluding the plug, you are bypassing the safety limit provided by the
suction control chamber. It is essential that all clinicians clearly
understand this change when caring for these patients.  A pressure
conversion chart is provided on the back to help you convert mmHg
to cmH2O.

Research has not examined the optimal level of negative pressure
for pleural or mediastinal drainage. The -20cmH2O level has been
the traditional level used, but no research data support that one pres-
sure results in better outcomes or a better safety margin than anoth-
er.   If all other factors remain the same, increasing the negative pres-
sure applied to the chest will increase the flow of air and fluids out of
the chest.

If you have any additional questions about how to achieve higher
suction pressures with an Atrium Ocean drain, call your Atrium rep-
resentative, or the toll-free Atrium clinical hotline at 800/528-7486.

Clinical Update for the Professional Nurse March 2000
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Regulating Chest Drainage Suction

Q.You want to take your patient with a chest
drain for a walk in the hall.  You disconnect
the suction tubing from the wall vacuum

source. What should you do with the stopcock on the
suction connection tubing?

Answer on other side

Check Your Knowledge...



In The Literature
Measuring ACNPs Impact
In this month's issue of Nursing Management, a group of nurses from
the Miami Heart Institute and Medical Center in Miami Beach, FL
publish an article about collecting data reflecting the value of ACNPs.
The article contains a worksheet, an objective tool that allows ACNPs
to specifically document how they positively impact patient and finan-
cial outcomes. These nurses wanted to carefully document all the
things that ACNPs do, so they can be recognized for their positive
contributions to care. In all hospitals where they're used, ACNPs are
doing a lot of work. However, they may not be formally recognized
for their accomplishments, because, without adequate documenta-
tion outside the patient's medical record, it isn't always clear to others
what ACNPs do.

These nurses found the worksheet tool enabled them to prove the
value of the ACNP and allowed them to expand their roles and
responsibilities. As more ACNPs move into the clinical setting, these
data will become even more valuable.

Source:
Measuring ACNPs Impact
Whitcomb R, Craig R, Welker C: Measure how ACNPs impact out-
comes. Nursing Management 2000;31(3):49-50.

Is There A Hospitalist In Your Future?
Hospitalists are the hot new group of care providers – clinicians
who specialize in in-patient hospital care. Many hospitals are now
hiring these clinicians, and community-based physicians hand off
their patients to these specialists when hospitalization is required.
These care providers are more common in community hospitals,
where house staff are not on-site to provide in-patient care.

Many community-hospital staff nurses love the concept. Instead of
trying to track down a doctor in the office to get orders changed, or
report changes in a patient's condition, they simply call the hospi-
talist, who's right there in the hospital. And, more good news for
nurses – in some hospitals, this role is being filled by advanced
practice registered nurses. APRNs provide the daily in-patient care
with physician backup in case they need advice or assistance.

To learn more about this concept of hospital-based care, read this
month's article in RN magazine.

Source:
Is There A Hospitalist In Your Future?
Wolfe S: Hospitalists: good or bad news for nurses? RN
2000;63(3):31-33.
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Nursing publishers are using the Web more creatively to provide
access to their publications. Some provide just abstracts, others
full text to subscribers only, and others provide full text to anyone
who stops by.

www.rnweb.com
This web site for RN magazine provides anyone who visits with
a wealth of information. But perhaps the most valuable part of the
site is that every CE feature from the journal is published on the
web site. Anyone can read the articles for free, and if you need CE
credit, you can complete the post-test on the spot. Articles are
indexed for easy retrieval.

http://members.aol.com/suzannehj/hello.htm
Note that for this site, there is no www because technically, this is
on the AOL network, not on the Web. This is Suzanne Hall
Johnson's site. Many of you may recognize her as the founder and
long-time editor of Dimensions of Critical Care Nursing. She is
also editor and publisher of Nurse Author and Editor, a newslet-
ter that provides timely information for nurses who wish to write
articles and books for publication. She provides a comprehensive
set of links to nursing sites, as well as great information about
nursing journals and editors if you're thinking about submitting an
article for publication.

www.nursingcenter.com/journals/
This site for Lippincott Williams and Wilkins provides access to
each of the publisher's nursing journals. For some journals, visi-
tors will have access to full-text articles, while other publications
provide abstracts only.

On the 
World Wide

Web...

A.The stopcock should be left in the on or open
position. This will allow any air or positive pres-
sure to leave the drain while the patient is dis-

connected from suction.  However, if the stopcock is inad-
vertently closed, the patient is still protected.  A positive
pressure relief valve, located on the top of the drain opens
instantly to release any accumulated positive pressure.

Check Your Knowledge...

Pressure Conversion Chart

If you bypass the wet suction control chamber by occlud-
ing the vent plug, you will typically be using a wall vacu-
um regulator that measures pressures in millimeters of
mercury instead of the traditional centimeters of water
that clinicians who care for patients with chest drainage
are familiar with.  Here is a conversion chart, so you can
compare the readings of negative pressure on the vacu-
um regulator in mmHg to the more familiar cmH2O.

cmH2O desired mmHg set on vacuum regulator

20 15
25 18
30 22
35 26
40 30
45 33
50 37
60 44

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.
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Caring for Chest Trauma Patients 
Chest trauma can occur in a number of ways. A simple slip and 
fall on the ice can break ribs if the person who falls strikes the side 
of his chest on cement steps. Amore serious fall , such as from the 
top of a ladder at the roof of a house can cause both skeletal and 
serious internal vascular injuries. The chest traumas that often first 
come to nurses' minds are those caused by penetrating injuries 
from bullets or knives, or from motor vehicle crashes. 

Mechanism of fnjury ____ _ -- ---
Mechanism of injury describes how energy is transferred from the 
environment to the person's body. There are different types of 
energy such as thermal (bums) or chemical (toxins). In this case, 
we are talking about the transfer of physical, mechanical and 
kinetic energy to the person's body. 

The amount of force the body is subjected to depends on the 
mass of an object and how fast it is moving (velocity). Of the two, 
velocity has the greatest impact. That is why a small bullet can 
cause far greater injury than a larger knife - the bullet is moving 
at much greater speed and therefore transfers more damaging 
energy to the body. 

Penetrating Trauma 
In addition to the higher energy transfer seen with bullets, their 
design also creates more tissue damage. A hollow-point bullet 
mushrooms on impact, creating a larger surface that tears through 
more tissue. Some bullets break into many pieces on impact, dis
persing in different directions. Most bullets also slow down as 
soon as they hit the body, which causes them to tumble rather 
than moving on a straight path through the body. This tumbling 
creates a much !arger wound tract. Even though an entry wound 
is tiny, there may be significant tissue damage hidden inside. 

Penetrating trauma is more likely to cause an open pneumotho
rax, also called a "sucking chest wound." An open pneumothorax 
is less dangerous than a closed pneumothorax, even though it 
looks worse, because the opening in the chest wall allows pleural 
pressure to dissipate. This minimizes the risk of tension pneu
mothorax, which can be life-threatening. It is critical that an open 
chest wound is nottreated with an occlusive dressing - that can 
tum an open pneumothorax into a closed pneumothorax. Instead, 
apply a dry sterile dressing, and tape it on only three sides, allow
ing air to escape. 

Test Your Knowledge ... 

Q What is the immediate, potentially life-saving 
intervention for a patient suspected of having a 

• tension pneumothorax until definitive treatment 
can be carried out? 

Answer on other side 

Blunt Trauma 
Blunt trauma accounts for 70% of all thoracic injuries. An impor
tant force in blunt chest injury is the concept of acceleration fol
lowed by dramatic, almost immediate deceleration. When the 
body is moving, during a fall from a height, or in a motor vehicle, 
the body and the internal organs are moving at the same speed. 
When the body strikes a stationary object, such as the ground with 
a fail, or a tree in-a motor vehicle-crash, the body that was-moving 
at speed suddenly stops. Let's say the driver of a car is going 50 
miles per hour, loses control, and strikes a tree. First, the front of 
the car hits the tree and stops. The driver's body continues to 
move momentarily at 50 MPH until it strikes an object to stop its 
forward movement. If the driver is not wearing a safety belt, and 
there is no air bag, the body will move forward until the chest 
strikes the steering wheel. That will stop the sternum and chest 
wall. However, the chest organs - heart, lungs and attached ves
sels - continue to move at speed until they strike the inside of the 
bony chest wall and are stopped. These sudden deceleration 
forces on the bones and organs lead to the most serious blunt 
chest trauma injuries. 

In blunt injuries, shearing and tearing forces on the major blood 
vessels, the lung and airways that occur with sudden deceleration 
do the most damage. Vascular compression is particularty serious 
if a patient falls on his back and the aorta is compressed against 
the bony spine. But the thoracic aorta can tear if the forces are 
strong enough; this is often a fatal injury. 

A closed pneumothorax can occur when the lung tissue is sub
jected to shearing, tearing and compressive forces. Alveoli and 
the covering visceral pleura can be tom, allowing air to escape into 
the closed pleural space while the chest wall remains intact. In 
addition, most patients gasp in the second before impact, and dis
tended alveoli are more likely to rupture. 

Closed pneumothorax can lead to tension pneumothorax, partic
ularly if the patient is receiving positive pressure ventilation by a 
ventilator or manual resuscitation bag. Air builds up in the pleural 
space, unable to escape. As pressure builds, first the lung is 
squeezed, and then pressure is transmitted to the heart and great 
vessels, eventually resulting in a mediastinal shift. Closed pneu
mothorax must be identified and treated promptly to optimize 
patient outcomes. 

Patients with chest trauma are likely to have chest tubes to treat 
pneumothorax from lung injury, hemothorax from vascular injury, 
or both. Understanding the mechanism of injury will allow you to 
anticipate potential injuries and intervene promptly. 

Clinical Update is an educational newsletter provided by Atrium Medical 
Corporation and is edited by Patricia Carroll , RN,C, CEN, RRT, MS. 
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In The Literature 
Does Music Reduce Pain of Chest Tube 
Removal? 
About one-half million patients have heart surgery each year, 
and each of these patients will require chest tube removal post
operatively. A number of studies have examined interventions 
to reduce procedural pain. In a study reported in the current 
issue of the American Journal of Critical Care, Dr. Sharon 
Broscious decided to examine the effect of music as an inter
vention for pain relief during chest tube removal in patients who 
have undergone heart surgery. 

Her subjects consisted of 156 patients. Patients were random
ly assigned to one of three interventions: a control group that 
received no special treatment, a second group that listened to 
"white noise" and a third group that listened to music of their 
choice from a collection of 10 instrumental tapes. 

A pain scale was used to assess the patients' perception of pain 
before, during and after chest tube removal. Dr. Broscious alsq 
monitored various physiological parameters. 

She found that self-reported pain levels, physiological changes 
and use of narcotics after chest tube removal did not differ sig
nificantly among the three intervention groups. 

While the interventions did not reach statistical significance, she 
reported that patients enjoyed listening to the music and sug
gests that the use of music as a diversion may still be an appro
priate nursing intervention. 

JCAHO2000 
This month's issue of Nursing Management provides nursing 
managers with a preview of new JCAHO standards in store for 
2000. Key areas include: 

Sentinel events: each organization must define a 
sentinel event and the process for its discovery and 
management 

Pain: first set of standards for pain assessment and 
management will be published in 2000, but not scored 
until 2001 

Rehabilitation: no requirements are added, but the 
standards were rewritten to address rehab consistently 
across health care settings 

Additional changes in area-specific manuals are discussed in 
the article. For additional information, you can visit the JCAHO 
web site at www.jcaho.org , contact the department of stan
dards at 630 / 792-5900, or e-mail: standards@jcaho.org. 

Test Your Knowledge ... 

A Needle decompression. A large gauge needle is 
inserted into the chest at the mid-clavicular line 

• in the second intercostal space on the affected 
side. 

Here are a few web sites that offer a variety of 
cardiac information: 

www.ahcpr.gov/clinic 
This site, part of the Agency for Healthcare Policy and Research, 
links to a wealth of clinical information, including clinical prac
tice guidelines on unstable angina, congestive heart failure and 
cardiac rehabilitation. 

www.nhlbi.nih.gov 
This home page of the National Heart, Lung and Blood Institute 
of the National Institutes of Health provides links to many differ
ent pages within the Institute. There is infom1ation for patients and 

-practitioners, and-updates on current dinical studies -seeking
patients, available research funding and clinical practice guide
lines. 

W\\w.acc.org 
The American College of Cardiology web site has a wide range 
of infonnation; you'll need to register as a non-member for access 
to most of the information, but registration is easy. 

W\vw.hfsa.org 
The Heart Failure Society of Ame1ica provides current infonna
tion on the clinical management of heart failure with interesting 
links to related international organizations. 

For over two years, we have been providing web sites for you; 
now we'd like to hear from you! Send us your favorite web sites 
related to your nursing practice and we'll publish them in a future 
issue. Email us at: newsletter@atriummed.com. 

Don't forget to visit Atrium on the web at m vw.atriummed.com. 

Sources: 
Does Music Reduce Pain Of Chest Tube Removal? 
Broscious SK: Music: An intervention for pain during chest tube 
removal after open heart surgery. American Journal of Critical Care 
1999;8(6):410-415. 

JCAHO2000 
Patterson CH: What new standards are in store for 2000? Nursing 
Management 1999;30(12):9. 

Caring For Chest Trauma Patients 
Carroll P: Trauma! Chest injuries. RN 1999;62(1):36-40,42. Also avail
able online at: http:l/www.mweb.com/ce/199/chestblt.html 

Jacobs BB, Baker P eds: Trauma Nursing Core Course Provider 
Manual ed 4. 1995. Emergency Nurses Association. Park Ridge, IL. 

Your friends at Atrium 
would like to extend warm wishes for the 

Holiday Season. May you and you[! have a 
safe and Happy New Yt~ t~g 

?,v~ 
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A Quick Review Of Lung Surgery Procedures 

In recent years, significant advances in the use of new technolo- remove a bleb, localized abscess, or small tumor. Because of the 
gies have made thoracic surgery less invasive. With thorascopic complexity of this surgery, patients are more likely to have air 
surgical techniques, patients have less tissue damage, less post- leaks through the chest tube(s) postoperatively and may have 
operative pain, and ideally, fewer post-op complications. Since delayed re-expansion of the remaining lung tissue on the surgical 
the pleural space is breached during both open and thorascopic side. Therefore, careful attention to postoperative pain control and 
surgery, patients will need chest tubes post-op. respiratory care to reduce the risk of atelectasis or nosocomial 

--- -- --- --pneumonia is-particularly important. One or two chest tubes may 
Regardless of the surgical technique (thorascopic or open sur- be in place after the procedure. Watch for intermittent bubbling in 
gery), understanding the different lung surgery procedures allows the water seal chamber which can indicate a persistent air leak 
the bedside nurse to anticipate common postoperative conditions along the suture line on the lung. 
and individualize patient care. 

Exploratory thoracotomy is a procedure in which the surgeon 
looks in the chest and pleural space. It is done when diagnostic 
imaging or bronchoscopy is not clear and the surgeon needs to 
look directly at a lesion, often for a biopsy. Exploratory thoraco
tomies are relatively common in trauma centers when there isn't 
time for a work-up and the patient needs prompt, definitive care to 
stop bleeding in the chest. The number and location of chest 
tubes present postoperatively will depend on the reason for the 
exploratory thoracotomy and the procedure done during the oper
ation. 

Pneumonectomy is the removal of an entire lung, most com
monly to treat lung cancer. For more information about pneu
monectomy, see the March 1999 issue of Clinical Update. 

Lobectomy, the removal of one lobe of one lung, is a relatively 
straightforward surgical procedure because the demarcation 
along anatomical borders is ciear. This procedure is typically cho
sen when a lesion is clearly limited to one lobe of one lung - a 
tumor, cyst, abscess, traumatic injury, or bronchiectasis. Expect 
one or two chest tubes postoperatively to drain both air and fluid 
from the chest. 

Segmental resection removes one or more segments of a lobe 
of a lung. As with lobectomy, the tissue removal is guided by 
anatomical planes, but in this procedure, the dissection is much 
more extensive. This procedure is often done in patients with bor
derline pulmonary function in order to preserve as much lung tis
sue as possible. Segmental resection is typically performed to 

Test Your Knowledge ... 

Q What is the difference in placement of a chest 

tube inserted to evacuate air from the chest and 
• one placed to drain fluid out of the chest? 

Answer on other side 

A wedge resection removes a small , triangular piece of lung tis
sue near the lung surface. This procedure is typically done for lung 
biopsy or to remove a small , well-defined lesion. Usually a single 
postoperative chest tube is in place to allow air to escape from the 
pleural space. Postoperative bleeding is typically minimal. 

Lung volume reduction is a procedure designed to treat emphy
sema, currently under study in a number of select centers across 
the United States. Removing sections of hyperinflated lung tissue 
may reduce dyspnea and improve lung function in patients with 
advanced emphysema. Outcomes have been variable and seem 
to depend largely on initial patient selection. Chest tubes are 
required postoperatively; postop air leaks resulting from sutures or 
staples placed in friable lung tissue can be particularly difficult to 
manage. 

Surgical decortication strips off the thick, fibrinous membrane 
that can develop over the visceral pleura, the pleural layer 
attached to the iung. This membrane can form when patients 
have a chronic pleural infection (empyema) or long-term presence 
of blood or serous fluid in the pleural space. The goal of surgical 
decortication is to maximize lung re-expansion. Since the pleural 
space is entered, a chest tube is required postoperatively to allow 
air (and possibly fluid) to leave the pleural space. 

Thoracoplasty is not technically lung surgery - it is a procedure 
done on the chest wall in which one or more ribs or rib segments 
are removed to reduce the size of the thorax. This procedure is 
rarely done today, but we may care for patients who underwent 
this procedure in the 1950s when it was a common treatment for 
chronic tuberculosis. 

Knowing these thoracic surgery procedures can help everyone 
breathe a little easier during the postoperative management of 

chest drainage in thoracic surgery patients. 

Clinical Update is an educational newsletter provided by Atrium Medical 
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS. 
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In The Literature 
How Ethnicity Affects Drug Metabolism 
If you read only one clinical article in the nursing literature this 
year, make it this one. Elizabeth Connelly Kudzma writes a ter
rific piece about how a patient's ethnicity can affect how well 
medications will work for them. For example, did you know that 
African Americans with high blood pressure will respond better 
to diuretics than to beta blockers and ACE inhibitors? Or that 
people of Asian descent often metabolize benzodiazepines 
more slowly than whites and, therefore, may require lower 
doses of these medications? Or that Hispanics tend to respond 
better to lower doses of antidepressants than whites? Dr. 
Kudzma describes the concept of genetic polymorphism -
that people metabolize drugs differently based on inherited 
genes that control their liver metabolism. 

If a medication doesn't seem to be working, don't assume that 
the patient isn't taking it as prescribed. The lack of a positive 
response may have nothing to do with what the patient is doing 
(or not doing), and everything to do with his or her ancestry. 
With the changing face of the ethnic composition of the US, 
knowing about ethnicity and drug metabolism will be increas
ingly important in the years ahead. 

Source: Kudzma EC: Culturally competent drug administration. AJN 
1999;99(8):46-51 . 

Starting Research-Based Practice 
Most of us wish that nurses would incorporate more research 
into their daily bedside care. But first, nurses need to read and 
evaluate research findings. A recent article in the Journal of 
Emergency Nursing describes one hospital's plan to get nurs
es more involved. A task force composed of staff nurses, nurse 
managers, researchers and clinical nurse specialists designed 
a research critique tool - a series of 11 categories of questions 
that provide a road map for analyzing research published in the 
nursing or medical literature. The guide covers basics, such as 
how descriptive the title is, as well as the heart of the research 
..:.._ design, sample, mett'1odoiogy-and data analysis. T he-form 
is reprinted in this article. 

This is a great tool to help nurses who don't participate in 
research use the literature intelligently. Plus, it would make a 
great study aid for any nurse going back to school who has to 
take a research course. 

Source: Carlson DS, Kruse LK, Rouse CL: Critiquing nurse research: 
a user-friendly guide for the staff nurse. Journal of Emergency Nursing 
1999:25( 4):330-332. 

Test Your Knowledge . .. 

A A chest tube that allows air to escape from the 
chest will be placed anterior and superior in the 

• chest because air within the pleural space will 
rise to the highest point in the chest. A chest tube to drain 
fluid will be placed posterior and inferior because fluid will 
collect in the most dependent part of the pleural space. 

Nursing organizations 
have come a long way in beefing up their web presence. 
Whether or not you're a member, you'll receive plenty of 
benefits by visiting web sites for these nursing organiza
tions. All have links to a wealth of information, includ
ing on-line access (of some sort) to their sponsored jour
nals, information about the organization and the spe
cialty, and how to contact the organization to get specif
ic questions answered. 
American Association of Critical-Care Nurse (MCN) 
www.aacn.org 

~Association of periOperating Registered Nurses, Inc: 
(AORN) 
www.aorn.org 
Emergency Nurses Association 
www.ena.org 

More Research On Chest Drainage 
The current issue of the American Journal of Critical Care con
tains an article describing research done to determine how tub
ing position affects fluid drainage from chest tubes. Gordon, et 
al, published the first study on this topic, but their research was 
done on a laboratory model; this study examined drainage from 
pigs to account for intrapleural pressure changes that occur 
during breathing. 

The researchers concluded that both straight and coiled tubing 
positions (coiling the tubing on the bed, with tubing positioned 
in a straight line from the bed to the chest drain) are optimal for 
chest tube fluid drainage. Comparing their results with 
Gordon's group, these researchers determined that fluctuating 
intrapleural pressures did not affect the drainage; their 
results re(?licated Gordon~s grou f?'s w_grk . 

In summary, this research supports what has long been rec
ommended in the nursing literature: chest tube drainage is facil
itated when tubing is coiled on the bed, and straight drainage is 
maintained between the patient and the chest drain, without 
any dependent loops. Drainage can be significantly impeded 
when fluid builds up and is allowed to hang in a dependent 
loop. If a dependent loop cannot be avoided, such as during 
transport, periodic lifting and draining of the loop will compen
sate for the effects the dependent loop has on drainage. 

Sources: 
Gordon PA et al: Positioning of chest tubes: effects on pressure and 
drainage. Ametican Journal of Critical Care 1997;6:33-38. 

Schmelz JO, Johnson D, Norton JM, et al : Effects of position of 
chest drainage tube on volume drained and pressure. American 
Journal of Ctitical Care 1999;8(5):319-323. 



As clinical nurses, we are very familiar with the changes at the
bedside that have come about in response to managed care.
Behind the scenes, changes are just as dramatic.  Very few
acute care hospitals today individually negotiate purchasing
contracts with vendors of medical products, drugs and supplies.
Instead, hospitals belong to purchasing consortiums that repre-
sent many hospitals.

Learning How The Process Works
If you’d like to help choose the products used in your hospital,
you’ll need to find out how the product evaluation process
works.  Today, most hospitals have multidisciplinary commit-
tees that oversee product evaluations and make recommen-
dations about which products to purchase.

The purchasing committee is typically made up of both clini-
cians and non-clinical personnel who have a stake in pur-
chasing decisions, such as material managers and biomedical
engineers.  Nurses who will use the products are key mem-
bers.  It’s important that bedside caregivers volunteer for these
committees so their voices are heard.

Evaluate The Company, Not Just The
Product
Most product evaluations focus on features and benefits, how
easy the equipment is to use, or how convenient the packag-
ing is.  While those factors are important, don’t overlook an
evaluation of the company that wants you to buy its product.
A product purchase is like a courtship.  During the courting
phase, sales representatives are typically close at hand and
ready, willing and able to answer questions and provide staff
education.  But, what happens after the purchase is made?
Will the company stand by you and continue to provide sup-
port on a regular basis?  Or, will the sales representative
move on to the next sale?

Find out what other hospitals use the company’s product.
Use your professional network to find out who else has dealt
with the company.  You can ask nurses who are members of

professional organizations you belong to such as AACN,
AORN, and ENA.  In recent years, e-mail has become an
important tool for product evaluation.  Nursing e-mail lists
often have questions posted by people evaluating new prod-
ucts, asking for other people’s experience with the product
and the company.  Ask about what happens months after the
purchase to see if the company stands by all its customers —
not just the new ones.

The Difference Between Cost And Price
Nurses, perhaps more than non-clinical purchasing person-
nel, understand that the cost of a product is more than just the
price tag.

Be sure to evaluate the education the company provides.
Inservice education and training can be expensive for a hos-
pital to take on itself.  Are the sales representative, regional
manager (or other company trainers) willing to come in to your
facility and inservice — around the clock if necessary — to
make sure nurses are comfortable with the product?  A great
product with new features isn’t much good if no one knows
how to use it at 3:00 in the morning.  Ask about the compa-
ny’s overall commitment to professional development; that will
give you an idea of how much the company values education.

When you are evaluating a product, find out if that product is
the sole focus of your sales representative, or if it is simply
one of a number of products in his bag.  If sales reps have
many products to sell, it may be difficult for them to commit to
the education a single product may require.

Check to see if the company has a 24-hour, 7-day-a-week
system in place so that critical questions can be answered
promptly any time of the day or night.  Particularly if you’re
talking about critical equipment, a patient’s life could be in the
balance.  That’s a cost far more significant than the price tag
of the product.

Many times, a company will come in with a comparable (or
sometimes better) product at a lower price than the one cur-
rently in use.  And, just as often, the original company will drop
its price to match the competitor.  Think about that.    Are your
vendors offering their best price all the time, or only when they
are trying to keep you from changing to a different supplier?
(continued...)
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The Nurse’s Role In Product Selection

Q.What does it mean when the water level rises to
-20 cmH20 in the water seal?  How do I get the
water level back down to a lower level?

Answer on other side

Test Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.
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(continued from front)

Nurses today must become more proactive in the purchasing
decisions their hospitals make.  As patient advocates, we can
help assure that the best products are there at the lowest rea-
sonable cost, and that every nurse knows how to use them
safely at the bedside.  Our patients deserve nothing less.

In The Literature

Certification — In The Consumer’s Interest
A guest editorial in a recent issue of Nursing Management by
Barbara Gill, chair of the AACN Certification Corporation, is a
must read for nurses who believe in certification and want to
see certified nurses receive more recognition.  Gill points out
that nursing in general needs to get the word out that board-cer-
tified nurses are as important as board-certified physicians.
But, unlike the physicians who are getting the word out to con-
sumers, nurses must first convince their employers that certifi-
cation has value.

Nursing leaders in organizations can support certification by
becoming certified in their specialty, and by lobbying for internal
recognition for certified nurses in the form of a pay differential
and reimbursement of exam fees.  It’s good business sense.
Externally, recognition occurs by promoting the number of cer-
tified nurses on the hospital’s staff in advertising directed at con-
sumers.

Source: Gill BA: Make certification a consumer concern.  Nursing
Management 1999;30(4):7.

On Leadership Effectiveness

This month’s Nursing Economics includes an interesting article
about effective leaders in healthcare organizations. The
authors describe the difference between a nurse manager, who
derives power from the position and title, and a nurse leader,
who relies on a vision and expert interpersonal skills to drive the
organization and the profession.  

The authors were interested in developing nurse leaders and
examining what makes them effective.  They designed a tool
(reprinted in the article)  for soliciting feedback from staff regard-
ing their leader’s effectiveness.  The tool addresses 11 leader-
ship characteristics derived from a literature review: available,
inclusive, humorous, fair, consistent, decisive, humble, objec-
tive, tough, effective, and coach.

The authors believe that leaders grow and become more effec-
tive by soliciting feedback from subordinates.  They call this
feedback a “daring adventure” that can help nurse leaders be
even more successful.

Source: Trott MC, Windsor K: Leadership effectiveness: how do you
measure up?  Nursing Economics 1999;17(3):127-130.
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Now that summer’s here, we’re going to have a little fun
this issue with web sites devoted to babies.

www.baylordallas.edu/Babies/
This site, home of Baylor University Medical Center in
Dallas, has set up a user-friendly gallery of baby photos.
Friends and relatives from all over the world can virtu-
ally visit newborns at Baylor whose pictures are posted
(with parents’ permission) 48 to 72 hours after birth.  If
your hospital isn’t doing this, you might want to suggest
it — it is a terrific public relations plus for your materni-
ty services.

www.babycenter.com/conflict/
This very tongue-in-cheek site provides the true sports
fan with a wealth of information relating pregnancy due
dates to sporting events.  If you’re already pregnant, you
can type in the due date, and the site will tell you what
sporting event you might miss during the delivery.  If
you’re trying to get pregnant, you can choose from a list
of major sporting events, and the site will tell you which
days to “be careful” so you won’t miss the event 9 months
later.  If last night was the magic night, it will calculate
the due date; and finally, if you want to attend a major
sporting event near your due date, the site gives direc-
tions from the event to local hospitals.

Don’t forget to visit Atrium Medical Corporation online
at www.atriummed.com.

On the 
World Wide

Web...

A.The water seal is actually a U-tube manometer.
A rising water level indicates a condition of high-
er negative pressure within the chest drainage

system.  It may be caused by milking or stripping of the
chest tubes.  It can also be caused by patient factors; for
example, a patient taking in a very deep breath to cough,
or a patient in respiratory distress who is trying to breathe
around an airway obstruction.  To lower the water seal
level, depress the manual high negativity vent on the top
of the drain.  Do not lower the water seal column when
suction is not operating or when the patient is on gravity
drainage.

Test Your Knowledge...

If you have any technical questions about chest drainage, 
or if you need product information or educational support 

materials, please call or fax Atrium’s hotline anytime.

Inside the U.S.A. (800)528-7486
Outside the U.S.A. (603)880-1433

Fax (603)880-6718
www.atriummed.com
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Pneumonectomy is the removal of the entire right or left lung.  It
used to be a common procedure for patients with lung cancer
or tuberculosis, but today, it accounts for approximately 20% of
lung resections for cancer.  In trauma patients, the incidence is
lower — only about 15% of all chest trauma patients require
thoracotomy, and of those, only 4% undergo pneumonectomy.

Pneumonectomy is a relatively high-risk procedure with oper-
ative mortality reported between 5% and 10% (in trauma
patients, as high as 30% to 50%).  Because of the empty
space in the chest, postoperative hemostasis is critical.  After
lobectomy, the remaining lung tissue can compress capillary
oozing.  But after pneumonectomy, blood can ooze into the
empty space, or the patient can have bronchial arterial bleed-
ing that goes undetected for some time because the blood is
draining into an empty space.

Beware Of Right-Sided Surgery
The most dramatic and life-threatening postoperative compli-
cation is cardiac herniation. This is a much greater risk for
patients with right-sided surgery. Without a lung in the right
hemithorax, the heart tends to fall into the empty cavity by
rotating on the vena cavae. Cardiac output drops dramatically
as the venous return is kinked off. Nurses can readily identify
this complication if the patient's condition suddenly deterio-
rates after being turned from the left lateral decubitus position
to supine, or rolled onto the right side.

This potentially fatal complication occurs when there is an
opening in the pericardium. Even if the surgeon sews a hole
made in the pericardium during surgery, it can tear open post-
operatively when the suture line is subjected to pressure from
the beating left ventricle. Any opening in the pericardium of a
patient undergoing right-sided pneumonectomy must be
patched, not simply sutured closed.

If a patient's condition suddenly deteriorates after reposition-
ing, put the patient in the left lateral decubitus position and pre-
pare for immediate transfer to the OR. In some cases, the
chest may be opened at the bedside to reposition the heart.

Postoperative Chest Drainage
After pneumonectomy, a patient may or may not have a chest
tube in place. The surgeon makes this decision at the time of
the operation. Chest tubes are needed when the patient has
an infected pleural cavity pre-operatively, or when the sur-
geon wants to monitor potential bleeding through chest tube
drainage postop. Chest tubes are much less common today;
the closed-chest technique is more often used.

When there is no chest tube, the surgeon aspirates air from
the operative hemithorax at the end of the procedure. The vol-
ume of air removed is approximately 10 ml per kilogram. The
goal is to establish slight negative pressure on the operative
side so that the mediastinum will remain in the center of the
chest. The position of the trachea above the suprasternal
notch is monitored to guide the aspiration. If too much air is
removed, there will be too much negative pressure in the
chest, and the mediastinum will be pulled to the operative
side.

Caring For The Patient With A Chest
Tube
You don't need a special chest drain for a postpneumonecto-
my patient. A standard chest drain with a water seal chamber
will do the job. When setting up the chest drain, fill the water
seal to the +1 cmH2O level rather than the usual +2 cmH2O.
This will allow you to balance the pressure within the opera-
tive hemithorax and reduce the risk of significant pressure
changes that could shift the mediastinum. Positive pressure
will be released when the resistance of the water in the water
seal chamber is overcome. The lower water level allows this
to occur more readily.

DO NOT put water in the suction control chamber; suction
must NOT be applied to these patients. Suction could imme-
diately pull the mediastinum to the operative side and result in
cardiac arrest. Make sure to tape a note on the front of the
drain stating NO SUCTION.

Except in the case of empyema, the chest tube is usually
removed within 24 hours of surgery.
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Caring For Pneumonectomy Patients

Q.If a postoperative pneumonectomy patient with
a chest tube develops a leak at the stump of
the mainstem bronchus, how would you know?

Answer on other side

Test Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.
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In The Literature

Raise Morale And Retain Staff
Today, virtually every nurse is asked to do more, with fewer
resources. As a result, morale can suffer. In this month's
Nursing Management, Janice McCoy provides a quick and
easy guide to developing a reward and recognition program
for your staff.

McCoy lists sample staff rewards ranging from no-cost recog-
nitions such as a reserved parking space or handwritten note
of appreciation, to a high-cost program that can include vaca-
tions, prizes or additional paid time off. She reviews the bene-
fits of implementing a program in any practice setting.

Recognition for a job well done is the best motivator for
employee performance. You're sure to pick up a few tips you
can institute right away from this quick read.

Marketing 101
With all the courses crammed into nursing school, most nurses
haven't had a chance to formally learn much about marketing.
But savvy nurse managers today can be the heart of any team
an organization assembles to brainstorm and develop new
products and services.

The current issue of Intravenous Nursing is dedicated to pro-
fessional development. An article by Lynn Czaplewski provides
a step-by-step walk through the principles of marketing. While
the article is directed to nurse entrepreneurs, the principles
apply to any setting — marketing a new product line from the
OR, or a new service in critical care.

Content includes: marketing concepts, evaluating client / cus-
tomer needs, and the crucial "5 P's" of marketing: public image,
product, price, promotion, and placement. Don't have time for a
course? Read this article, and you'll have the basics.

Sources:

Caring For Pneumonectomy Patients 
Brenner ZR, Addona C: Caring for the pneumonectomy patient.  Critical Care
Nurse 1995; 15(5):65-72.

Brewer RJ, Walsh GL: The Cancer Patient: Anesthesia for surgery in the
oncology patient.  Anesthesiology Clinics of North America. 1998;16(3):605-
619.

Kinney MR, Dunbar SB, Brooks-Brun JA, Molter N, Vitello-Cicciu JM: AACN
Clinical reference for critical care nursing ed 4 1998.  Mosby Year-Book. St.
Louis.

Richardson JD, Miller FB, Carrillo EH, Spain DA: Complex and challenging
problems in trauma surgery. Surgical Clinics of North America
1996;76(4):725-748.

Raise Morale And Retain Staff
McCoy JM: Recognize, reward, retain. Nursing Management 1999;30(2):41-
43.

Marketing 101
Czaplewski LM: Marketing your expertise.  Journal of Intravenous Nursing
1999;22(2):75-80.
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In honor of the AORN Convention, here are web sites
about cardiothoracic surgery.

www.sts.org
This official web site of the Society of Thoracic Surgery

provides a wealth of information about thoracic surgery,
including access to special features from the Annals of
Thoracic Surgery, and a special patient page.

www.ctsnet.org
If you visit only one thoracic surgery site, make it this

one.  This web site is a collaborative effort of the major
cardiothoracic organizations around the world.  While it
is designed for surgeons and residents, the material here
would be of interest to any nurse involved in the care of
thoracic surgery patients.  Features include discussions
on LVRS, journals, photographs, papers on special sur-
gical techniques, and case reports.

www.ctsurgery.com
This site, for Cardiothoracic Surgery of Maine, PA, is

included because it is the only thoracic surgery site we
visited that featured profiles of nurses.  This web site
provides photos and bios of the nurse members of the
practice and describes the important role they play.  A tip
of the hat to this surgeon group for giving nurses the
same visibility as the surgeons and PAs on the web site.

On the 
World Wide

Web...

A.There would be bubbling in the water seal
chamber, and the patient would develop short-
ness of breath.

Test Your Knowledge...

If you have any technical questions about chest drainage, 
or if you need product information or educational support 

materials, please call or fax Atrium’s hotline anytime.
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Of the questions that come in to the clinical hotline, most
come from nurses asking about ambulating patients with
chest drainage. Here are some of the most frequently
asked questions and their answers.

Q. My patient has chest tubes and I want to help him
walk in the hall. What should I do about suction?

A. If a patient is well enough to walk around, continuous
suction on the chest drain is not essential. Suction is used
to evacuate the chest quickly, and is critical when patients
have large air leaks and require mechanical ventilator
support. But for other patients, particularly those without
air leaks, suction can be interrupted so a patient can get
out of bed and stroll the unit. There are many advantages
to walking, not the least of which is a significant reduction
in the risk of deep venous thrombosis, so don't let a chest
tube force a patient to stay in bed. Gravity drainage is per-
fectly acceptable while the patient is up.

Q. When I disconnect the drain from suction, what should I
do with the tubing that leaves the chest drain? Should I
clamp it? Should I close the stopcock?

A. When a patient's drain is disconnected from suction,
the tube leaving the drain should be open to the atmos-
phere. This will allow any air or pressure that might build
up in the chest drain to vent to the atmosphere. Some
nurses are understandably nervous about leaving the
tube open; but remember, the water seal chamber will
prevent any air from entering the chest. This means you
don't need to clamp the tube or close the stopcock.

Q. Uh-oh. We have routinely closed the stopcock when we
disconnect patients from suction. Is that dangerous?

A. Relax. While it's not the recommended procedure, your
patients aren't at any risk if the stopcock is closed. The
positive pressure relief valve (PPRV), located on the top
of the drain, will vent any excess pressure that may build
up in the drain when the tubing leaving the drain is
blocked by a closed stopcock or other tubing obstruction
between the drain itself and the suction regulator. The
PPRV is a safety device you can rely on.

Q. If I'm not supposed to close the stopcock when I discon-
nect suction, why is it there?

A. The stopcock is an ingenious feature designed to bal-
ance suction when two or more chest drains are connect-
ed to a single suction regulator with a Y-connector.
Invariably when multiple drains are hooked up, the bub-
bling in the wet suction control chamber will be greater in
one drain than the other. By slightly closing the stopcock,
the bubbling will not be as vigorous or as noisy, and there
will be less water evaporation from the chamber. If just
one drain is attached to the suction regulator, you can
control the bubbling by directly adjusting the regulator
itself. It's not as simple when multiple drains are hooked
up.  That's where the stopcock comes in.

Q. It can be very difficult for a patient with a chest drain to
walk around. Between the IV pole, the urinary catheter bag
and the chest drain, there just aren't enough hands to hold
everything. Is there any way to attach the chest drain to an IV
pole?

A. Yes. Atrium has just introduced the Drain-Caddy™. It is
a metal wire holder that easily attaches to the base of any
standard IV pole. You simply place the chest drain into the
holder, and go. The Drain-Caddy™ keeps the drain at an
optimal position below the chest to facilitate gravity
drainage and keeps tubing out of the way so a patient
won't trip on it.

By following a few simple guidelines, it's easy to get
patients out of bed and moving around even when they
have a chest tube in place. It's a great way to get patients
to take their first steps toward recovery.
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Ambulating Patients With Chest Drainage

Q.List 3 things a nurse can do at the bedside to
enhance drainage from the chest through a
chest tube.

Answer on other side

Test Your Knowledge...
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In the Literature
Since many of the patients walking around with chest tubes
have chronic pleural effusions, our article summaries this
month review treatment options for this condition. 

Fibrinolytic Therapy for Pleural Effusion
This article, in the current issue of Critical Care Nurse, pro-
vides an excellent review of the pathophysiology of pleural
effusions and clearly outlines the seven stages from the sim-
plest exudative phase through the most complex empyema.
The authors review the literature discussing the use of fibri-
nolytic therapy to resolve these chronic, complex effusions.
Streptokinase and urokinase are the two agents studied. 

These drugs can be expensive, but those dollars should be
balanced against the cost of a lengthy hospitalization, multiple
diagnostic tests and patient discomfort with long-term chest
drainage. In any case, treatment with intrapleural fibrinolytics
is one-third the cost of thoracotomy for decortication. 

The authors point out areas for future research, particularly in
nursing care areas such as pain control and proper patient
positioning.

Source:
Monroe BS, Warner D: Intrapleural fibrinolytic therapy for complicat-
ed pleural effusions.  Critical Care Nurse 1998;18(6):73-80.

Managing Pleural Effusions
This article focuses on parapneumonic effusions resulting
from pneumonia. Forty percent of patients hospitalized for
pneumonia will get an effusion. The risk of mortality for patients
with community-acquired pneumonia and bilateral effusions is
7 times higher than for patients without effusion. This
increased risk is largely attributed to delayed treatment of the
complication. 

Recommended treatments include antibiotic therapy for the
pneumonia; most antibiotics are present in adequate levels in
the pleural fluid except aminoglycosides, which penetrate
purulent pleural fluid poorly. Therapeutic thoracentesis should
be done when the effusion is first recognized. A second tap
may be done if fluid recurs; a chest tube is indicated if pleural
fluid collects a third time. The authors recommend that the
pleural chest tube be left in place until the drainage is clear yel-
low and less than 50 ml over 24 hours.

The article goes on to discuss more treatment options, includ-
ing thrombolytic therapy, thoracoscopy, thoracotomy with
decortication and open drainage procedures. This is an excel-
lent discussion of a thorny medical-surgical issue. 

Source:
Light RW, Rodriguez RM: Management of parapneumonic effusions.
Clinics in Chest Medicine 1998;19(2):373-382.

Best Wishes for the Holidays and aBest Wishes for the Holidays and a

Happy New Year.Happy New Year.
From your friends at Atrium
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This issue, we show your tax dollars at work with these fact-
filled government sites.

www.healthfinder.gov
This site was created by the Department of Health and
Human Services in response to the general public's need
for access to reliable health information on the Internet; it
focuses on federal, nonprofit, and educational resources.
Healthfinder® is a gateway web site that links to a broad
range of consumer health and human services information
resources produced by the federal government and its
many partner organizations. It's a great place to start any
general medical search.

www.nih.gov
This is the homepage for the National Institutes of Health.
The site has a general search engine, but it's usually easier
to find information if you scroll down on the homepage and
click on Institutes and Offices. This will direct you to a list
of the 25 separate institutes and centers that make up the
NIH. Full-text patient education materials are available,
as well as excellent content for health professionals.

www.cdc.gov
This is the homepage for the Centers for Disease Control
and Prevention. From here, you can sign up for a free e-
mail subscription to the Morbidity and Mortality Weekly
Report (MMWR), or try the new feature — continuing edu-
cation credits based on articles in MMWR. You can do a
global search of the site, but results are often cryptic. 

On the 
World Wide

Web...

A.To enhance drainage from the chest: Place the
collection chamber as low as possible (on the

floor) and raise the patient’s bed to high position to max-
imize the pressure gradient between the chest and the
drain (just like hanging an IV bag higher to speed the
infusion.)  Shorten the length of tubing from the chest to
the drain and from the drain to the suction source.
Eliminate any dependent loops in the tubing.

Test Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.
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Our topic this month may not seem to make much sense. To most
of us, a tube is a tube, and a chest tube hardly seems like a
technological wonder. But recent advances in how chest tubes
are made can have a big impact on the care of patients who
require chest drainage. 

Tubes have been used to drain the chest since the time of
Hippocrates. More recently, chest tubes were red rubber
catheters, very similar to catheters used to drain the bladder or
suction the lungs.  Over the past 30 years, most advances in
chest drainage have focused on the chest drainage device itself:
making it safer, more user-friendly and smaller at the bedside.
Today, however, manufacturers are spending more time
researching and developing new chest tubes. 

The ideal chest tube should have these four characteristics: 
• non-thrombogenic
• low coefficient of friction
• high biocompatibility
• resist attachment of bacteria

Non-thrombogenic Tubes
The ideal chest tube should be designed to minimize the
adherence of clots to the catheter. If clots can't stick, the risk of
occlusion is significantly reduced. A few years ago, heparin-coat-
ed chest tubes were introduced. These tubes were dipped into a
heparin solution, then allowed to dry; the heparin clung to the tube
through an ionic bond. While this concept was sound, in practice,
the ionic bond turned out to be weak and unstable, and the
heparin washed off quickly, within a few hours of use. 

Additional research led to a chemical process that attaches the
heparin to the tube using covalent bonds, which are much
stronger. These bonds allow the anticoagulant to maintain
therapeutic efficacy for 24 to 48 hours, depending on the volume
of blood flow through the catheter. This is the optimal time frame
during which most bloody chest drainage will occur. 

This covalent bonding also allows for passive drug release. Trace
amounts of heparin are released and immobilized on the catheter
surface using a polymer matrix. The heparin is released, or deliv-
ered, through molecular diffusion. This diffusion is site specific,
allowing a reduction in the risk of catheter thrombosis without
systemic anticoagulant effects. These specially coated tubes are
called HydraGlide™ thoracic catheters.

Ideally, a chest tube will be non-thrombogenic. Covalently-bond-
ed, heparin coated catheters have been tested in vivo, and have
resulted in significantly less thrombus adherence. 

Low Coefficient Of Friction
The coefficient of friction describes how slippery a tube is. The
lower the coefficient of friction, the more slippery the tube. When
a tube is more slippery, blood will flow through it more smoothly.
HydraGlide™ thoracic catheters have the lowest coefficient of
friction of any catheters available.

A tube with a low coefficient of friction will also slide out of the
chest more easily during tube removal. Studies done on the    sen-
sations patients feel during tube removal report that burning,
pulling and yanking cause the greatest discomfort. If the tube is
more slippery, the patient should feel less discomfort during tube
removal.

High Biocompatibility
Since a chest tube is an implanted device,  it will cause some
degree of tissue reaction. Ideally, the tube should be as biocom-
patible as possible. A high level of biocompatibility will result in less
inflammation, less irritation to local tissues, and less trauma dur-
ing chest tube removal.

Resist Attachment Of Bacteria
Chest tubes can be a source of bacterial colonization in the chest.
A tube that resists or inhibits bacterial colonization can be of great
benefit to patients who need their chest tubes for more than a
matter of hours postoperatively. The HydraGlide™ coating, which
lowers the coefficient of friction and enhances biocompatibility,
also allows the tube to resist bacterial adherence. 

In addition, reducing trauma – due to the low coefficient of friction and
enhanced biocompatibility – will reduce the risk of infection by reduc-
ing tissue injury sites where bacteria are more likely to colonize. 

There truly is new technology in chest tubes today. As nurses, we
have traditionally focused on the tube as it leaves the chest and
connects to the chest drain. Today, we should consider what is
happening with the tube inside the chest because we now know
that the properties of the tube itself can have a significant impact
on the patient's overall postoperative nursing care.
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New Developments In Chest Tube Technology

Q.At the beginning of your shift, you’re caring for a
patient with a spontaneous pneumothorax.  You
can hear the bubbling in the  suction control

chamber from the doorway to the patient’s room.  What
should you do next?

Answer on other side

Test Your Knowledge...

atril!!'!: 



Families And Critical Care
This month's issue of Critical Care Nurse features an interview
with Daphne Stannard RN, PhD, CCRN,  about integrating     fam-
ilies into critical care nursing practice. Dr. Stannard has
researched family involvement in care; this was the focus of her
doctoral studies.

Stannard notes that family-centered care has not been the tradi-
tional model in critical care nursing practice. Many nurses feel
they must master the patient care skills before turning to the
"psychosocial." Nurses have reported that they don't want
families to feel overwhelmed with the critically ill family member,
and they believe restricting access protects the family. Still other
nurses have concerns about being watched while they provide
patient care. 

Through this interview, Stannard explains how important family
involvement is and how nurses can work effectively with families.
She describes how nurses can guide family members in
decision-making; gain the trust of family members; encourage
family members to participate in care, and deal with dysfunction-
al families and those in conflict. 

This article is a must-read for anyone interested in enhancing the
role of patients' families in nursing care.

Being A Nurse Educator In The Clinical
Setting
With the increasing complexity of health care, it has become
more and more difficult for hospitals to support the role of clinical
educators. This article describes the demands of the educators'
role and identifies strategies for success.

The success of the clinical nurse educator depends on a number
of factors: agreement among staff, management and the
educator about role expectations; mastering characteristics of
successful educators; the ability to be flexible and deal with
challenges; and maintaining and updating skills. 

Many clinical educators will tell you they are a jack-of-all-trades.
That's why a range of skills is so important. These skills include
leadership, management, and communication, as well as clinical
expertise and political savvy. 

The article provides a useful guide for clinical educators or those
expert clinicians who are interested in this role. 

Sources:

New Developments In Chest Tube Technology 
Kinney MR, Kirchhoff KT, Puntillo KA: Chest tube removal practices in critical
care units in the United States. American Journal of Critical Care 1995;4(6):419-
424.

Puntillo KA: Effects of interpleural bupivicaine on pleural chest tube removal
pain: a randomized, controlled trial. American Journal of Critical Care
1996;5(2):102-108.

Thompson SC, Wells S, Maxwell M: Chest tube removal after cardiac surgery.
Critical Care Nurse 1997;17(1):34-38.

Families And Critical Care
Paladichuk A: Daphne Stannard RN, PhD, CCRN: Families and critical care.
Critical Care Nurse 1998;18(4):86-91.

Being A Nurse Educator In The Clinical Setting
Mateo M, Fahje CJ: The nurse educator role in the clinical setting.  
Journal for Nurses in Staff Development 1998; 14(4);169-175
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Our patients have more health information available to
them than ever before.  Here are web sites for major
news organizations that focus on health news for the
general  public.

www.msnbc.com/news/HEALTH_Front.asp
This health site is part of the partnership between NBC
News and Microsoft.

www.cnn.com/HEALTH/
This health site is provided by the Cable News Network.

www.usatoday.com/life/health/ldh1.htm
This site collects health news from USA Today.

www.reutershealth.com
This site, from the Reuters news service, contains both
professional and consumer news sections.  For a low
annual subscription fee, you can search the site and the
archives.  What makes this site different is the volume
of reporting on medical journal articles.

On the 
World Wide

Web...

A.Assess the patient.  Turn the vacuum source
down until bubbling stops in the suction control
chamber.  Then gradually increase the vacuum

source pressure until gentle bubbling just begins.  Bubbling
that is too vigorous will create unnecessary noise, and has-
ten evaporation from the suction control chamber.

Test Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.

If you have any technical questions about chest drainage, 
or if you need product information or educational support 

materials, please call or fax Atrium’s hotline anytime.

Inside the U.S.A. (800)528-7486
Outside the U.S.A. (603)880-1433

Fax (603)880-6718
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Advanced Topics In Chest Drainage 

Once nurses have mastered the concepts of the three
chambered chest drain, it's time to move to more advanced 
topics about managing patients requiring chest drainage. With 
more innovations in bedside care, nurses today are caring for 
patients who require more complex chest drain management -

----patie::its tt=iat-might net have-surviveEl -a-few years -ag0-. -

More patients are surviving bronchopleural fistula (BPF). BPF 
is seen with barotrauma from mechanical ventilation, 
Pneumocystis carinii AIDS-related pneumonia, chest trauma, 
and adult respiratory distress syndrome (ARDS). It can be a real 
challenge to evacuate the chest to enhance or maintain 
ventilation in these critically ill patients. 

Physics Is Phun 
The flow of gas and fluid through chest tubes is governed by 
principles of physics. Factors that affect flow rate include: 

• Amount of negative pressure from the vacuum source 
• Resistance of the equipment 
• Viscosity of the matter flowing through the tube 

Vacuum Source Pressure 
Think of the amount of negative pressure from the vacuum 
source as the "horsepower'' that drives the chest drain system. 
The vacuum source determines the pressure gradient between 
the source and the chest drain. In most patients, the vacuum 
source can be adjusted so that there is barely gentle bubbling in 
the water-filled suction controi chamber. But, for BPF patients, 
there is often a clinical need to get the air out of the chest as 
quickly as possible to make room for the lung to expand when 
the ventilator delivers the next breath. To increase the rate at 
which air is removed from the chest, increase the level at the 
vacuum source. This will not increase the amount of negative 
pressure the pleural space is subjected to - that is controlled by 

Test Your Knowledge ... 

Q Do you need to measure (or estimate) 
the amount of air leaking through a 

• bronchopleural fistula, and then increase 
the tidal volume on the ventilator to "make up" the lost 
volume? 

Answer on other side 

the suction control chamber of the chest drain. By increasing the 
vacuum source, the air is simply removed more quickly from the 
chest. But, keep in mind, this is only for the most critical patients; 
increasing the flow rate will create loud bubbling and will cause 
water to evaporate much more quickly from the water-filled 
suction centml chamber.- If water-evaporates, the level of suction 
imposed on the pleural space will decrease unless the water is 
regularly replenished . A dry suction chest drain is often better 
suited for these patients. 

To increase the flow rate of flu id through a chest tube, apply the 
same principles that are used to enhance the flow of intravenous 
fluids. Use gravity. Raise the patient's bed and position the 
chest drain as close to the floor as possible to increase the 
pressure gradient from the patient's chest to the collection 
chamber of the chest drain. 

Equipment Resistance 
How equipment affects the flow rate is primarily determined by 
the smallest part of the system. In children, the smallest part is 
usually the chest tube itself. In adults, it is often the connector 
between the chest tube and the chest drain tubing. 

Another factor that affects resistance is the length of the tube the 
air or fluid must flow through. Most chest drains are attached to 
the vacuum source through long lengths of connecting tubing 
that often ends up coiled on the floor. If the length of this tubing 
is reduced, resistance of the whole system will be reduced. 

Viscosity Of Matter 
Just as it is easier to pour a glass of water than a glass of 
honey, the viscosity of matter traveling through a chest tube will 
affect the flow rate. Air is less viscous than fluid and will have a 
higher flow rate. Blood is less viscous than pus, so 
postoperative chest tubes will drain better than a tube in place 
to drain an empyema. Not much can be done to alter the 
viscosity of drainage; the important thing is to be aware of how 
viscosity affects flow. 

While nurses don't need to worry about these principles with 
most patients requiring chest drainage, they can make all the 
difference to that one critically ill patient. This knowledge can 
make everyone breathe a little easier. 

Clinical Update is an educational newsletter provided by Atrium Medical 
Corporation and is edited by Patricia Carroll, RN,C, CEN, ART, MS. 
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APRNs - Practicing Medicine Or 
Nursing? 

Two articles in the most recent issue of Nursing Diagnosis 
examine this issue in the context of what language APRNs 
should use to describe what they do. Should they convert to a 
medical model and use medical diagnoses, or do they remain 
first and foremost nurses, who use a nursing model in a more 
independent role? 

If APRNs base their practice on a nursing model, is nursing 
diagnosis the optimum terminology to describe what the APRN 
does? Should there be a drive to educate third-party payors, 
physicians, non-physician colleagues, and patients about the 
language of nursing through promotion of nursing diagnosis? 
Or should nurses do what Brush and Capezuti suggest and 
focus efforts o_n categorizing nursing outcomes and 
interventions to capture the scope of APRN practice? 

Carlson-Catalano suggests that "if nurse practitioners are 
practicing only medicine, the human response and health focus 
will be lost." APRNs are in a unique position to show patients, 
physicians and colleagues that the nursing model is alive and 
well. It is not something to be tossed aside when a nurse 
enters more independent practice; rather, it is the cornerstone 
of truly patient-focused care. 

Sources: 
Brush BL, Capezuti EA; Is nursing in name only? Nursing Diagnosis 1998;9(1):41-42. 
Carlson-Catalano J : Nurse practitioner's use of nursing diagnoses. Nursing Diagnosis 

1998;9{1 ):2,39-40. 

Linking Outcomes To Nursing Care 
Do nurses make a difference? Nurses know they do, but it is 
difficult to quantify exactly what it is about nursing care that 
helps patients achieve optimal outcomes. Three Toronto nurse 
researchers propose a model they call the Nursing Role 
Effectivene~s_Mocj_f}_/thatjden_tifies nur§...es' rol~s i_n_health_s:are 
and relates those roles to specific patient and cost outcomes. 

The model examines the multidimensional nature of nursing 
care, and identifies structure components including the nurse, 
the organization and the patient. It next identifies three aspects 
of nursing care (process): the independent role of the nurse 
(nursing process), the dependent role (following physician 
orders) and the interdependent role (case management, 
continuity of care and communication) . The authors suggest 
that breaking down the structure and process functions makes 
it easier to identify how nursing care affects outcomes. The 
authors state, "Nurses' independent role functions can have a 
direct effect on clinical, functional satisfaction and cost 
outcomes." 
Source: 
Irvine D, Sidani S, Hall LM: Linking outcomes to nurses' roles in health care. Nursing 

Economics 1998;16(2):58-64,87. 

In honor of the American 
Association of Critical-Care Nurses' National Teaching Institute 
being held this month, here are some nursing web sites. 

http://www.cp-tel.net/pamnorth/webnurse.htm 
Nurses on the Web 
One of the most beautiful home pages on the web, Nurses on the 
Web was created to bring nurses around the world together, 
Owner Pam North has designed a ring of nursing web sites. If 
you have a nursing web site, you can join the ring. There are 
currently links to 83 nurse's sites;_more are added regularly,_. __ 

http://www.wwnurse.com 
WorldWide Nurse 
This site has links galore. The owner calls the site the Internet's 
Nursing Index. Links are categorized by practice area and topic 
of interest such a., critical care. Nurses can sign up for a free e
mail Nurse-zine each month. Perhaps the best feature of this site 
is the comprehensive collection of medical search engines. You 
can find almost anything from here. 

http://www.deltiology.com/healthcare.html 
Zwerdling Nursing Archives 
This site is dedicated to nursing and healthcare-related topics 
which are displayed on picture postcards. A number of the 
postcards can be viewed at this site, The owner welcomes 
inquiries from nurses doing research and those who are interested 
in licensing images. 

Removing Chest Tubes 
According to a poll done by the American Association of 
Critical-Care Nurses, 17.3 percent of respondents answered 
''yes" to the question "Are nurses pulling chest tubes in your 
facility?". Seven_!y_ seven percent of these nurses follow a _ 
standardized procedure or protocol. This number will likely rise 
as more advanced practice nurses move into critical care roles. 

Look for our feature on new technology in chest tubes in the 
next Clinical Update. 

Source: 
AACN News 1997;14{7) 

Test Your Knowledge ... 

A No. Air leaving a chest tube has the same 
gaseous composition as exhaled air; it has 

• already participated in gas exchange before 
leaving the chest. While exhaled volume measured on 
the ventilator may be low, there is no need to "make up" 
this volume. 

Source: 
Wolff RL, Culver BH: Bronchopleural air leaks can provide effective ventilation (abstract! 

Chest 1985;88:396. 



In recent years, there has been increasing concern about
patients and health care workers developing allergies to latex
and latex-containing products.  Globally, there is a demand for
latex-free products in health care.

In the general population, approximately 1% to 2% of all people
will have a Type I reaction to latex, which consists of an
immediate hypersensitivity reaction occurring less than an hour
after exposure.  Health care workers are at higher risk, with 10%
to 15% developing Type I reactions to latex.  Frequent exposure
to latex products increases the risk of becoming sensitized.

Latex-Free Products

Medical manufacturers have been working diligently to develop
latex-free products to protect both patients and health care
workers.  Today, Atrium Medical Corporation offers latex-free
chest drains.

But, changing to a latex-free environment can mean slight
changes in how products are used at the bedside.  For example,
if a sensitized nurse switches to vinyl gloves, double-gloving is
often recommended because vinyl gloves do not block HIV and
herpes as well as latex gloves do.  Stopcocks may be used
instead of latex injection ports in IV tubing, and this, too, will
require a change in technique.

When a chest drain is latex-free, the most noticeable change is
in the tubing that connects the chest tube to the drain itself.
Instead of a natural latex rubber tube, the new drains have
connecting tubing made of a special synthetic rubber.  While this
material is safer for patients and nurses in the long run, there is
a slight trade-off because it is more difficult to strip.

Research-Based Nursing Practice

When your hospital switches to latex-free chest drains, it is an
ideal time to review your policies and procedures for chest
drainage to see if they need to be updated based on advances
in nursing research.  A list of studies about milking and stripping
is on page 2; they are available from your Atrium representative.

A classic research study was done by Carol Duncan and
Roberta Erickson in 1982.  They discovered that routine chest
tube stripping resulted in negative pressures as high as
-400cmH2O pressure being transmitted to the chest.  This
occurred in patients whose chest drains were applying
-20cmH2O pressure to the chest.  The high pressures from
stripping can result in lung entrapment in the chest tube eyelets
and persistent air leaks.

Blood Clots

Blood that comes in contact with the pericardium or pleural
membranes becomes defibrinogenated, so the blood routinely
does not clot.  That’s why autotransfusion from the chest works
well.  But, if the patient has a massive injury such as pulmonary
artery tear, the blood may rush out of the tube so fast that it does
not come in contact with the membrane; therefore, the blood
may clot.  In other cases, drugs may be administered
postoperatively to enhance clotting; these may result in blood
clotting in the chest drainage tubing as well.  These patients may
require some gentle tube manipulation in order to promote
drainage of the blood clots.  Or, you might want to investigate
whether switching to heparin-coated chest tubes will promote
better drainage.

In routine care, research shows that there is no need to
manipulate chest tubes, particularly when there is not a lot of
bloody drainage.

As latex-free chest drains are integrated into patient care, the
routine practice of stripping and milking tubes should be
reviewed.  The switch from a latex rubber tube to a latex-free
tube presents an opportunity not only to provide safer bedside
care, but also to update routine care of patients with chest tubes
to a more research-based practice.
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Latex-Free Chest Drains

Q.A trauma patient comes into the Emergency
Department.  He has been shot and is bleeding
from the chest.  The bullet entrance wound is in

the right lower quadrant of the abdomen; the exit wound is
from the chest under the left arm.  Is this patient an ideal
candidate for autotransfusion from the chest tube?  Why or
why not?

Answer on other side

Test Your Knowledge...

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS.



Using Nursing Research at the
Bedside

A recent study of California nurses reported in the Journal of
Continuing Education in Nursing examined how nurses
participated in and used nursing research in patient care.

The most common way nurses participated in research was by
collecting data for a study.  It was particularly encouraging that
the second most common way nurses participated in research
was by applying research findings to their own practice.  Seventy
one percent of nurses surveyed used research findings for a
particular patient’s care, and 66% used research to change
practice on their unit.

While this aspect was not examined in this study, other authors
cited in this article stated that a key to implementing research
findings at the bedside was wide-ranging support from
managers and peers.  Among barriers to research use were the
lack of authority to change practice, insufficient time on the job,
and lack of support.

Chest drainage policies and procedures have often been based
on tradition and directions from chest surgeons.  This area of
nursing practice has seen more research in recent years and
presents an ideal opportunity for clinical nurse specialists,
educators and managers to implement research-based practice
at the bedside.

Early Extubation After CABG

In recent years, changes in postoperative care have allowed
CABG patients to be extubated rapidly after surgery.  This
change in practice has been instrumental in allowing CABG
patients to go home sooner.

A study in the most recent issue of the American Journal of
Critical Care examined the factors that delay post-operative
extubation beyond six hours.  The two key factors that differenti-
ated early and late extubation patient groups were age and early
hemodynamic instability.

The authors suggest that with advancing age, patients will have
reduced cardiac reserve and the presence of chronic illnesses.
Older patients may also have decreased skeletal muscle mass
and tone, which can lead to weakness and fatigue of the
respiratory muscles.

Patients in this study who demonstrated hemodynamic instabili-
ty within three hours after surgery were likely to remain unstable
at six hours, which precluded extubation. Aggressive manage-
ment of hemodynamic instability should be directed toward
optimizing myocardial oxygen supply in order to limit ischemia
and possible sequelae.
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Here are some sites
where you can get additional information about latex aller-
gies.  Keep in mind that not all latex-free product listings
on these sites are completely up-to-date since latex-free
versions of common products are being released regularly.
Check with your manufacturer if their product does not
appear on the lists on these pages.

http://www.latexallergyhelp.com
Provides a large listing of latex-free products.

http://www.latex.org
Delaware Valley Latex Allergy Support Network

Excellent source for links to other organizations and governmen-
tal sites.

http://www.flare.org
Foundation for Latex Allergy Research & Education

Excellent bibliography that lists more than 50 articles about latex
allergy.

http://www.exepc/com/~alert
Allergy to Latex Education and Resource Team

Many pages have not been updated in a couple of months, but
does provide some good information.

On the 
World Wide

Web...

A.With that bullet path, bacteria from the bowel
could have been carried into the chest.
Bacterial contamination is a contraindication to

autotransfusion.  But, it is a relative contraindication.  If
the patient will bleed to death without the transfusion, the
risk of bacterial contamination may be worth taking.

Test Your Knowledge...

Sources on Chest Tube Stripping & Milking:

Duncan C, Erickson R, Pressures associated with chest tube stripping.
Heart & Lung 1982;11(2):166-171

Gordon P, Norton JM: Managing chest tubes: what is based on research and what is 
not?  Dimensions of Critical Care Nursing 1995;14(1):14-16

Gordon P, Norton JM, Merrel R: Refining chest tube management: analysis of
the state of practice. Dimensions of Critical Care Nursing 1995;14(1)6-13

Gross SB: Current challenges, concepts and controversies in chest tube
management. AACN Clinical Issues In Critical Care Nursing1993;4(2):260-275

Lim-Levy F, Babler SA, DeGroot-Kosolcharoen et al: Is milking and stripping chest      
tubes really necessary?  Annals of Thoracic Surgery 1986;42:77-80

Teplitz  L: Update: Are milking and stripping chest tubes necessary?  Focus on 
Critical Care 1991;18(6):506-511

Source on Nursing Research:

Brown DS: Nursing education and nursing research utilization: is there a 
connection in clinical settings? Journal of Continuing Education in Nursing
1997;28(6):258-262

Source on Early Extubation:

Doering LV, Imperial-Perez F, Monsein S, Esmailian F: Preoperative and 
postoperative predictors of early and delayed extubation after coronary artery 
bypass surgery.  American Journal of Critical Care 1998;7(1):37-44 
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It is said that the eyes are the windows to the soul.  For
patients with pleural chest drainage, the water seal is the
window into the pleural space.  Perhaps more than any
other component of a chest drainage system, the water
seal provides the most important diagnostic information
about the condition of the patient’s lung, the healing
process and the all-important pleural pressures.

Water in the water seal chamber creates a one-way valve
through which air can leave the pleural space.  Today’s
chest drain provides the bedside clinician with an actual
U-tube, calibrated manometer.  The numbers on the water
seal manometer reflect pressure changes in the pleural
space in centimeters of water pressure.  The baseline is
zero, or atmospheric, pressure; the numbers above the
baseline measure negative pressure.

Bubbling In The Water Seal

If you see bubbling in the water seal and have determined
that it comes from the lung , look for a pattern.  Typically,
bubbling will be greatest during inspiration, as the lung fills
with air, particularly if the patient is receiving positive pres-
sure mechanical ventilation.  You are likely to see contin-
uous bubbling if the patient is on a ventilator set to deliver
positive end-expiratory pressure (PEEP).

If you don’t see bubbling, and the patient is breathing
spontaneously, ask the patient to cough.  If there are no
bubbles associated with coughing, it is likely that the lung
has healed.

Tidaling In The Water Seal

When bubbling is absent, look for movement of the water
level with breathing; this oscillation is commonly referred
to as tidaling.  If the patient is breathing spontaneously,
intrapleural pressure becomes more negative on inspira-
tion and the water level will rise.  If the patient is receiving
positive pressure mechanical ventilation, intrapleural
pressure becomes more positive on inspiration, and the
water level will drop.  During exhalation, the water level
should return to baseline.

Monitoring the magnitude of these pressure changes is
particularly important in patients who are breathing
spontaneously.  Patients who demonstrate large swings of
negative pressure on inspiration may be developing
airway obstruction; the high negative pressure is an
attempt to overcome the blocked airways.  Careful moni-
toring of these pressures can tip you off to a potential
problem before the patient develops more serious signs
and symptoms of respiratory distress.

No Tidaling Or Bubbling

In some cases, tidaling is not seen.  If you do not see tidal-
ing, check to make sure the tubing is patent all the way
from the chest to the chest drain.  The tubing may be
kinked or clamped, the patient may be lying on the tubing,
or there may be a fluid-filled dependent loop which
essentially blocks the tube.  The water seal can tip you off
to a potentially dangerous tubing occlusion.  If the tubing
is open, then, it is likely that the lung has completely
healed and re-expanded, and the chest tube is snug
between the pleurae.  In this case, it may be time to
remove the chest tube.

As nurses’ understanding of chest drainage increases,
more and more nurses rely on the water seal as that
window into the chest.  It is one more important piece of
assessment data that can allow you to provide expert care
to patients with pleural chest tubes.

Clinical Update is an educational newsletter provided by Atrium Medical
Corporation and is edited by Patricia Carroll, RN,C, CEN, RRT, MS

Clinical Update for the Professional Nurse December 1997

Clinical UpdateClinical Update
Atrium Medical Corporation 5 Wentworth Drive, Hudson, New Hampshire 03051 Phone (603)880-1433   Fax (603)880-6718

The Water Seal... 
a Window into the Pleural Space

Q.Patient JM had a left lower lobectomy 24
hours ago.  During AM care, he rolls over
from his right side to his left.  Suddenly,

250cc of dark red blood drains into the chest drain.
What could cause this to happen?  What would your
next nursing actions be?

Answer on other side

Test Your Knowledge...



Communicating With Intubated
Patients

The most recent issue of Nursing Diagnosis provides a
review of the diagnosis impaired verbal communication as
it applies to surgical patients experiencing short-term
intubation. 

This research study was undertaken to describe the com-
munication experiences of these critically ill patients and to
identify common messages the patients wanted to
communicate to their nurses.

The most important messages were:
I am having pain.
I am uncomfortable.
I can’t breathe.
How long will the tube be in?
When is the tube coming out?
Please untie my hands.
Where’s my family?
How am I doing?
Please suction me to remove the secretions.

The researcher suggests these phrases be lettered in bold
print on a laminated communication board.  Patients can
then point to the message that best describes their needs.

Not surprisingly, patients undergoing cardiac surgery who
had extensive preoperative education about what to expect
reported less negative emotions associated with impaired
verbal communication.  This evidence reinforces just how
important comprehensive nursing care - particularly patient
education - is to the psychological well-being of our
patients.

Sources:
Fowler SB: Impaired verbal communication during short-term
intubation.  Nursing Diagnosis 1997;8(3):93-98

A Critical Thinking Game

Many evaluation tools are designed to evaluate a learner’s
grasp of facts.  It is more difficult to assess and develop the
clinical decision-making skills critical care nurses need at
the bedside.

In the most recent issue of Nurse Educator, Kathleen
Walsh Free describes an interactive game she developed.
The game quizzes students on the conclusions they reach
about caring for a patient with a given set of problems.  This
decision-making is one aspect of the art of nursing that
cannot be memorized from a book.

Free wrote three types of questions for each given case
study.  What If? questions ask for appropriate nursing inter-  
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Believe it or not, you can get
terrific heart & breath sounds on the Internet.  If you’re equipped
with a sound card, you can visit these sites and listen to normal and
abnormal sounds.  A terrific resource for teaching purposes!

http://www.umanitoba.ca/Medicine/Pediatrics/ILSA/sounds/
ralrepos.html

The R.A.L.E. Repository for abnormal breath sounds at the
University of Manitoba in Canada.  Other sites link to this site to use
their breath sounds.

http://www.med.ucla.edu/wilkes/intro.html
Auscultation Assistant from UCLA MedNet

Both heart and breath sounds on a terrific site designed by a med-
ical student for other students to practice with.

http://www.hsc.missouri.edu/shrp/rtwww/rcweb/docs/sounds.
html

A terrific site that lets you choose .wav or .au format.  .wav files
take about 30 seconds to download at 28.8 and are of better quality.

http://www.umanitoba.ca/faculties/medicine/pediatrics_and_
child_health/ILSA

International Lung Sounds Association
Has great links to related sites and an extensive bibliography on
breath sounds.

ventions, decisions and actions.  What Else? questions ask
the learner to take another look and think about alternatives
to the initial responses.  What Then? questions ask for
additional nursing interventions, decisions or actions.

A richly detailed example is provided in the article.  WHAT
IF your patient refuses to get out of bed?  WHAT ELSE
would you ask the patient to complete your nursing assess-
ment?  You try one intervention, and it doesn’t work - WHAT
THEN?

This format is ideal for teaching and evaluating clinical
decision making skills for critical care nurses.  Less complex
cases can be used during a critical care orientation course.
More complex scenarios can be used to meet JCAHO
requirements to evaluate nurses’ competency at the bed-
side and to assess skills of new employees with previous
critical care experience.

Sources:
Free KW: What If? What Else? What Then? A critical thinking
game.  Nurse Educator 1997;22(5):9-12

On the 
World Wide

Web...

A.Bloody drainage will often collect in the pleural
space following lung surgery.  Since the blood
is defibrinogenated by its contact with the

pleurae, the blood will not clot.  An increase in drainage
with position changes is not uncommon.  Dark blood indi-
cates it is not fresh, active bleeding.  Other than monitor-
ing, no additional nursing actions are needed.

Test Your Knowledge...
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Minimally Invasive Coronary Artery Bypass Surgery 
If Minimally Invasive Coronary Artery Bypass Surgery 
(MIDCAB) isn't being performed in your hospital yet, it's 
simply a matter of time before this option is considered for 
some of your CABG patients. These procedures are 
becoming more popular for selected patients. 

--- ------
What is MIDCAB? 

Unlike traditional CABG surgery, in MIDCAB, the patient 
does not require a median sternotomy incision for access 
to the heart. Instead, in one type of minimally invasive 
surgery, thorascopy is used. The thorascope is usually 
placed through a trocar located in the 4th intercostal space 
in the posterior axillary line. Additional sites in the 3rd and 
5th intercostal spaces allow insertion of grasping instruments 
and scissors. In another type of MIDCAB surgery, a limited 
anterior thoracotomy incision is made on each side of the 
chest, lateral to the sternum. 

In both techniques, the heart beats throughout the procedure, 
and cardiopulmonary bypass is only on standby. The internal 
mammary artery is dissected from the chest wall and 
anastomosed to the diseased coronary artery. 

Which Patients are Eligible? 

Advantages of MIDCAB 

Advantages of MIDCAB surgery include faster healing 
because the incisions are smaller, faster postoperative 
rehabilitation, shorter hospital stays and lower cost. More 
resear-cb. is needed .t0-.deteJmioe if operating _on a.beating __ _ 
heart is associated with complications related to myocardial 
hypoxemia. It may simply be harder to sew a graft on a 
beating heart, and this may lead to earlier occlusion down 
the road compared with traditional CABG. 

Postoperative Care 

When an internal mammary artery is used for CABG, the 
pleural space is entered to allow access to the artery. 
Postoperatively, the patient will require pleural chest tube 
drainage. Monitor the chest drain for bubbling in the water 
seal chamber to see if an air leak is present. Many patients 
also have one or more traditional mediastinal tubes, but 
those undergoing thorascopic surgery may have a soft drain 
placed inside the pericardium instead. 

Patients may be extubated in the operating room, or quickly 
after admission to the critical care unit. As with any patient, 
priorities for postoperative care are to assess and maintain 
the patient's airway, breathing (oxygenation) and circulation. 

Not all patients are candidates for MIDCAB surgery-it's ?hest t~be assessment wil~ p_rovide the most important 
----a-pp- ropnafefor only about Toorootaff'CA13HpatTen s. ~ 1Af0rmatmn-a001,1U1emGstasfs-1n-t~e-Gl:1est-.- -T-l=lei:e-sl=l0bllci -- -

thorascopic surgery, patients are generally limited to those ~e less than 100cc of bloody drama~e each hour for_ ~he 
with isolated disease in the distal left anterior descending first 8 ~ours after s_urgery. After the patient changes pos1t1on 
artery (LAD) For the limited anteriorthoracotomytechnique and sits on the side of the bed, for example, chest tube 
patients inciude those with disease in the LAD, the LAD ?rainage sho~ld remain less t~an 100cc per ~our. If there 
with dia onal branches or the right coronary artery. 1s en?ugh drain~ge, chest dra~n autotransfus1on should be 

g considered to reinfuse the patient's own shed blood. 

Since these patients are not subjected to cardiopulmonary 
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bypass, patients that might 
be rejected for traditional 
CABG surgery can be 
considered for MIDCAB. 
These include patients older 
than 70 and those with 
comorbidities such as 
cancer, peripheral vascular 
disease, impaired renal 
function and COPD. 

Barring complications, MIDCAB patients are usually 
discharged from the hospital between 2 and 4 days after 
surgery. For selected patients, MIDCAB is the future of 
cardiac surgery in our hospitals today. 

Sources: 
Mizell JL, Maglish BL, Matheny RG: Minimally Invasive Direct Coronary Artery 
Bypass Graft Surgery Critical Care Nurse 1997;17(3):46-50, 52·55 

Vaca KJ , Daake CJ , Lambrachts DS: Nursing Care of Patients Undergoing 
Thorascopic Minimally Invasive Bypass Grafting. American Journal of Critical 
Care 1997;6(4):281-286 
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Check Your Knowledge! 

Q. Your patient has had coronary artery bypass surgery. 
Drainage collection for autotransfusion began at 2:00 PM, 
when the patient was admitted to the ICU from the OR. An 
intermittent ATS system is being used. According to AABB 
guidelines, the transfusion should be completed by what 
time? 

Check your answer at the bottom of the page! 

Understanding Research 

Many nurses have trouble deciphering statistical terms in 
clinical research. An article in the June 1997 issue of the 
Journal of Emergency Nursing makes understanding 
statistical probability and p-values much easier. 

In this article, Jane Koziol-McLain and David Young describe 
a hypothetical situation in which an ED nurse offers a trauma 
patient a blanket right out of the warmer. The nurse 
wondered if providing a warm blanket instead of a cold, thin 
sheet was more comforting to the patient, and if this would 
be beneficial for other patients. The authors then discuss 
how the nurse can construct bedside research to answer 
that question. Using this creative case study provides a 
practical application for explaining statistical probability and 
p-values. 

Adult learning theory states that adults learn better when 
they can immediately apply new content. This article is an 
exemplar of that theory. 

On the 
World Wide 

Web ... 

http://coronary-artery-surg.com 
Discuss ion group about CABG 

http://www.ctsa.com 

September 1997 

This physician group posts information 
for patients and health professionals 

http://www.pbs.org/wgbh/pages/nova/heart/ 
This beautifu l home page fo llows up on 
a Nova show on the heart. Good 
information includes the history of 
heart surgery, pat ient info about heart 
fai lure and excellent graphics. It's worth 
a visit! 

Quick Tips: Getting the Most From Your 
Overhead Projector 

Overhead projectors are everywhere. They're relatively 
inexpensive, it's very easy to create overhead transparencies 
(compared with slides), and while you teach using an 
overhead projector, you can leave the lights on so 
participants can take notes (and, hopefully, be less likely to 
fall asleep!). 

Here are some tips to enhance your use of the overhead 
projector: 

Sources: • If you have a transparency with a list of items, reveal 
one at a time, rather than the whole list at once so 
learners will focus on the target item. To make sure 
you can see the whole list, place a plain sheet of paper 
underneath the film to block subsequent items. Pull the 
paper down as you wish to reveal additional items to 
your audience. 

Koziol-McLain J, Young D: Warm blankets and p-values: Philosophy and 
Science Coming Together. Journal of Emergency Nursing 1997;23(3):276-
278 

CABG Patients and Readmission 

Researchers in Sweden have identified factors that make 
patients more likely to be readmitted to the hospital in the • 
two years following bypass surgery. Of the post-CABG 
patients that were hospitalized, most came back with a 
diagnosis of angina pectoris and CHF. 

The risk factors for readmission include: a previous history 
of Ml, CHF or diabetes: emergency CABG surgery: 
postoperative complications such as a prolonged ICU stay 
(more than 2 days) or neurologic compromise: and CHF 
requiring treatment with diuretics up to a week after surgery. 

The study was done on a consecutive series of 2,033 • 
patients who had CABG surgery over a one-year period. 
Sources; Herlitz J. et al : Heart 1997;77:437-442 

Clinical Update is an educational newsletter provided by Atrium Medical 
Corporation and is edited by Patricia Carroll , RN,C, GEN, RRT, MS 

If you're teaching people how to fill out a form, copy 
the form onto a transparency. To show how to fill in the 
form, try one of these ideas: 

• Place a clear acetate over the film with the form. 
Write on the clear sheet, preserving the form. 

• Project the form on a flip chart. Write on the flip 
chart, not the fi lm. You can usually enlarge the 
form by moving the overhead back from the chart. 

Make transparencies easy to read. Use a plain font 
with a size around 35 points for your text. Don't mix 
fonts on the film. 

Answer: 8:00 PM 
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