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The intensive care unit: The role of the anesthesiologist
as perioperative consultant
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One thousand one hundred and thirty five anesthesiol ogists
possess ABA special certificationin Critical Care Medicine
nationwide as of December 2004. There are 37,736 Diplo-
mates of the American Board of Anesthesiology. Individu-
al's possessing double board certification in both Anesthesi-
ology and Critical Care Medicine comprise only 3% of the
total population of Board Certified Anesthesiol ogists. How-
ever, many practicing anesthesiologists, without specific
critical care specialization, are frequently involved with the
perioperative care of ICU patients. Perioperative consulta-
tion in the ICU occurs in a myriad of settings including:
preoperative evaluation, airway management, ventilator
management, pain management, and |CU based procedures
such as central line placement. A number of operative pro-
cedurestraditionally performed in the OR are now common-
ly performed safely in the ICU setting avoiding the need for
transport of the critically ill ICU patient.

Preoperative consultation may occur in patients destined
for the ICU postoperatively on the basis of their planned
operative procedure or in those patients already residing in
the ICU. Two common areas of perioperative concern are
the prevention of postoperative pulmonary complications
as well as the prevention of perioperative cardiac events.
Nonfatal myocardial infarction and death are significant
perioperative cardiac complications in patients undergoing
major vascular surgery(D, Betablockers prevent cardiac com-
plications in patients after an acute myocardial infarction,
silent myocardial ischemiaand heart failurel?®, Betablock-
ers have been proposed to reduce the risk of perioperative
cardiac events(®8),

Poldermans et al. recently published an interesting study
of the effect of the Beta blocker Bisoprolol on perioperative
mortality and myocardial infarction in high-risk patients
undergoing vascular surgery®. Thisrandomized, multicenter
trial assessed the effect of perioperative Beta blockade on

the incidence of death from cardiac causes and nonfatal
myocardial infarction within 30 days of major vascular sur-
gery in patients assessed to be at high risk for these events.
High-risk patients were identified by the presence of clini-
cal risk factors for coronary artery disease as well as the
presence of a positive dobutamine stress echocardiogram.
Eligible patients were randomly assigned to receive stan-
dard perioperative care or standard care plus perioperative
beta-blockade with bisoprolal.

One thousand three hundred and fifty one patients were
screened and 846 patients were found to have at least one
cardiac risk factor. One hundred and seventy three of these
patients had a positive dobutamine stress echocardiogram.
Fifty nine patients were randomized to receive bisoprolol
and 53 to receive standard care. Fifty three patients who
were already taking Beta blockers were excluded from ran-
domization. Eight patients were excluded due to extensive
pre-existing wall motion abnormalities either at rest or dur-
ing stress testing.

The authors found that 2 patientsin the bisoprolol group
died of cardiac causes (3.4%) compared with nine patients
in the standard care group (17%, p = 0.02). Nonfatal myo-
cardial infarction occurred in nine patients in the standard
care group (17%). None of the bisoprolol group had this
complication (p < 0.001). The study end point of death from
cardiac causes or nonfatal myocardial infarction occurred
in 2 patientsin the bisoprolol group (3.4%) and 18 patients
in the standard care group (34%, p < 0.001). The observed
treatment effect was not attributable to differences between
the two groups with regard to clinical characteristics, anes-
thetic or analgesic technique or the length of ICU stay. The
authors concluded that bisoprolol reduces the periopera-
tive incidence of death from cardiac causes and nonfatal
myocardial infarction in high- risk patients undergoing ab-
dominal aortic or infra-inguinal arterial reconstructive sur-
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gery. Based on their results the authors recommended that
high- risk surgical patients receive Beta blockers periopera-
tively beginning one to two weeks prior to the planned op-
erative procedure. The goal isto reduce the heart rateto less
than 70 beats/minute preoperatively and less than 80 beats/
minute in the perioperative period. Therapy should be con-
tinued at least two weeks postoperatively.

Zaugg et a9 recently published a study to examine the
proposed mechanism surrounding the reduction of periop-
erative myocardial infarction seen as a result of periopera-
tive Beta blockade. They hypothesized that Beta blocker
induced alteration in the stress response was responsible for
the improvement in cardiovascular outcome. Sixty-three
patients were randomly assigned to one of three groups.
Group |: no atenolol, Group I1: preoperative and postopera-
tive atenolol, Group I1: intraoperative atenolol. Hormonal
markers of the stress response were measured preoperatively
and for 72 hours after surgery. Although perioperative Beta
blockade did not significantly alter the hormonal stress re-
sponse, hemodynamic stability wasimproved perioperative-
ly. In addition, narcotic requirements, early recovery, lower
pain scores, and less anal gesic medication werefound in the
Betablocker groups. The authors concluded that Beta bl ock-
ade does not significantly reduce the neuroendocrine stress
response although it does confer several other perioperative
advantages in terms of decreased analgesic requirements,
faster recovery from anesthesia and improved hemodynam-
ic stahility.

Several recent review articles summarize preoperative
pulmonary evaluation1112), Postoperative pulmonary com-
plications (PPC) are afrequent and important risk of surgery
and are documented to prolong hospital stay for an average
of oneto two weeks®), PPC include pneumonia, respiratory
failure, prolonged mechanical ventilation, bronchospasm,
atelectasis, and exacerbation of chronic lung disease. Pa-
tient related risk factorsthat contribute to PPC include smok-
ing, poor general health status, older age, obesity, COPD
and asthma. The anticipated surgical site isthe most impor-
tant predictor of pulmonary risk. Upper abdominal and tho-
racic surgeries carry the greatest risk of PPC. Theincidence
of these complications ranges from 10 to 40 percent in pub-
lished reports!D, The length of the surgical procedure also
increases the risk of development of PPC. Surgical times of
greater than three hours are associated with a higher risk of
PPC(419), Several studies have reported alower risk of pul-
monary complications with epidural, spinal or regional an-
esthesia. A retrospective review of COPD patients found
that 8% of 464 patients undergoing general anesthesia died
from respiratory failure whereas no deaths were reported in
121 patients who received spinal or epidural anesthesia(19),
Berg et al. found that patients receiving pancuronium had a
higher incidence of PPC than those patients who received

vecuronium or atracurium®?, This prospective study of 691
patients found that PPC were three times more likely in pa-
tients receiving pancuronium. The etiology was due to more
frequent and prolonged neuromuscular blockade with sub-
sequent postoperative hypoventilation. Several small case
series have concluded that a partial pressure of arterial car-
bon dioxide greater than 45 mm Hg isastrong risk factor of
PPC(1819) A|l patients in these studies with an elevated
PaCO, had significant airway obstruction via spirometric
evaluation.

Preoperative pulmonary evaluation should include athor-
ough history and physical examination. Symptoms of exer-
ciseintolerance, chronic cough, unexplained dyspneashould
be sought. The physical exam should €licit signs of pulmo-
nary disease such as decreased breath sounds, wheezing,
rhonchi, and a prolonged expiratory phaseD). Significant
snoring and apnea is suggestive of undiagnosed sleep ap-
neawhich may result in unrecognized pulmonary disease as
well asapotentially difficult airway. Preoperative spirome-
try should be utilized in patients undergoing thoracic or
upper abdominal surgery, those with symptoms of cough,
dyspnea, or exercise intolerance and in those patients with
COPD or asthma where airflow obstruction has not been
optimized clinically®d,

Risk reduction strategies include maneuvers that can be
employed throughout the perioperative setting. Preopera-
tively, cigarette smoking should be discontinued for at least
8 weeks and airflow obstruction should be treated in pa-
tients with COPD or asthma. If a respiratory infection is
present, antibiotics should be administered and the surgery
delayed in the non-emergent setting. Patients should be
taught lung-expansion maneuvers preoperatively. Intraop-
erative considerations to reduce PPC include limitation of
the duration of surgery to less than 3 hours in high risk
patients, use of spina or epidural anesthesia when feasible
and avoidance of long acting neuromuscular blocking
agents such as pancuronium. Laparoscopic procedures
should be employed in high- risk patients when indicat-
ed®D, Postoperatively, maneuvers such as deep breathing
exercises, incentive spirometry and CPAP should be em-
ployed. Epidural analgesia reduces the rate of PPC in high-
risk patients?9), Seventy-five patients undergoing open
cholecystectomy, including 31 patients with pulmonary
disease, were randomized to receive epidural analgesia or
parenteral narcotics. Pulmonary complication rateswere 24%
and 56% respectively. Intercostals nerve blocks are a treat-
ment option in the event that epidural analgesia is ineffec-
tive or technically difficult. Ballyntyne published a meta-
analysis of postoperative intercostals nerve blocks and
reported arelative risk of 0.47 for all pulmonary complica-
tions. This risk reduction did not reach statistical signifi-
cance however(?D,
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Anesthesiologists are often consulted for airway man-
agement in the Intensive Care Unit(®, Nayyar and Lisbon
surveyed anesthesiology residency training programs with
regard to emergency airway management practices outside
the operating room(@, |n the vast majority of programs sur-
veyed, anesthesiologists performed most of the intubations
on the hospital ward, including the ICU. Mort reviewed the
incidence of hemodynamic and airway complications asso-
ciated with tracheal reintubation after unplanned extuba-
tioninthe ICU®@Y, Fifty-seven patients who were reintubat-
ed after self-extubation were analyzed over a 27-month
period. 93% of reintubations occurred within 2 hours of
self-extubation. Of these patients, 72% had hemodynamic
compromise and/or airway-related complications such as
hypotension (35%), tachycardia (30%), hypertension (14%),
multiple laryngoscopic attempts (22%), difficult laryngos-
copy (16%), difficult intubation (14%), hypoxemia (14%),
and esophageal intubation (14%). One patient required a
surgical airway. One case of “cannot ventilate, cannot intu-
bate” leading to cardiac arrest and death occurred. Lessthan
one third of the patients studied had a“mishap-free” reintu-
bation in the ICU@Y, The author suggests that individual
ICU’ sdevelop strategiesto decrease the rate of self-extuba-
tion based on patient safety and the impact of emergency
airway management.

Mort recently authored two additional studies of airway
management in the ICU setting(2>25),

The first study utilized an emergency intubation data-
base from 1990-2002 in support of the ASA Guidelines for
management of the difficult airway which suggeststhat when
conventional intubation techniques fail following 3 at-
tempts, advanced airway devices should be utilized and
immediately available®), The database was divided into 2
periods. Period A (1990-1995) included 340 intubations
where accessory airway devices, such asthe LMA, Bougie,
Combitube or Fiberoptic bronchoscope, were not routinely
available. Period B (1995-2002) included 437 patientswhere
these devices were readily available. The author reviewed
the relationship of the accessory airway device used with
airway and hemodynamic complications including number
of intubation attempts, hypoxemia, regurgitation, aspiration,
bradycardia and dysrhythmia. The study found a 33% re-
duction in hypoxemic episodes (SpO, < 90%) and a 50%
reduction in severe hypoxemic episodes (SpO, < 70%) in
group B patientswhere accessory airway deviceswerereadily
available. Regurgitation was reduced from 4% in Group A
to 1.7% in Group B. Aspiration was reduced from 2.1% in
Group A t0 0.2% in Group B. Bradycardiawas reduced from
5% in Group A to 2% in Group B. Dysrhythmiawas reduced
from 9.1% in Group A to 3.7% in Group B. Multiple intuba-
tion attempts dropped from 30% in Group A patientsto 15%
in Group B patients. The use of accessory airway devices

Cordes-Behringer E. Theintensive care unit

increased from 5% in Group A patients to 42% in Group B
patients. Notably LMA use increased 21 fold. The author’s
aggressive approach of incorporating the ASA Difficult Air-
way Management guidelines by early intervention with ac-
cessory airway devices lead to a remarkable reduction in
multiple attempts at laryngoscopy and adecreased incidence
of airway and hemodynamic complications. This study con-
firms the importance of application of the ASA Difficult
Airway Management algorithm outside of the operating room
setting and also justifies the immediate availability of a
well stocked Difficult Airway Cart in all hospital locations
where emergency airway management is performed, espe-
cially the ICU.

The second study reviewed the utility of exchanging an
endotracheal tube in the ICU by two methods: direct laryn-
goscopy or airway exchange catheters@%. Endotracheal
tube exchanges from an eight year QI Database were re-
viewed. Patientswith an uncompromised glottic view (Cor-
mack-Lehane view 1& 2) were divided by method of ex-
change (Direct Laryngoscopy vs Airway Exchange
Catheter-Cook 14F or 19F). Hypoxemia, intubation at-
tempts, esophageal intubation, bradycardia, cardiac arrest
and the need for a surgical airway were compared. The
author studied 133 patients with an uncompromised glot-
tic view (DL = 99, AEC = 34). Successful endotracheal
tube exchange on the first attempt was higher with use of
an AEC (95% AEC vs 62% DL ). Need for multiple attempts
at laryngoscopy was higher with DL (26% DL vs 2.9%
AEC). Rescue airway techniques were utilized more fre-
guently in the DL group (16 cases, 5 surgical airways DL
group vs none of the AEC group). Hypoxemia and severe
hypoxemia was more common in the DL group as was
esophageal intubation. Bradyarrhythmias and cardiac ar-
rest during DL for endotrachal tube exchange were also
more frequent. The author concluded that use of an AEC
during endotracheal tube exchangein the ICU lowered the
risk of complications considerably even in the presence of
an uncompromised view of the glottic inlet.

Critically ill ICU patients often require diagnostic or sur-
gical procedures that traditionally require transportation
outside of the ICU. The risks inherent in the transport of
critically ill patients are well described. A recent article by
Waydhas reviewed the current literature on the intrahospi-
tal transport of critically ill patients?”). Adverse events can
occur in up to 70% of critically ill patients during transport
outside of the ICU. These include hemodynamic compro-
mise (Bradycardia, Tachycardia, Hypotension, Hypertension,
Arrhythmias, Cardiac Arrest) aswell asrespiratory compro-
mise (Tachypnea, Hypocapnia,Hypercapnia, Hypoxemia).
In 12% of casesreviewed, long term deterioration of respira-
tory statuswas observed. In one-third of cases, mishaps dur-
ing transport were equipment related.
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Patient related risk factorsidentified with adverse events
during transport included: High Therapeutic Intervention
Severity Score, Mechanical Ventilation and Ventilation with
PEEP. Factors unrelated to an increased rate of transport
related adverse events included: Patient age, duration of
transport, transport destination, APACHE |1 score and per-
sonnel accompanying the patient”, The author concluded
that adverse events during intrahospital transport of criti-
cally ill patients can be prevented with the development of
ICU specific guidelines. Guidelines concerning patient eli-
gibility as well as the necessary personnel, equipment and
monitors utilized for transport are warranted. Alternative
diagnostic modalities and techniques as well as the perfor-
mance of applicable surgical proceduresin the ICU should
be considered in order to reduce the incidence of transport
related adverse events.

Recent literature reviews the concept of the intensive
care unit asan operating room(8-30), Tracheostomy and Gas-
trostomy are procedures which have been redesigned to in-
clude novel minimally invasive percutaneous techniques.
Percutaneous techni ques have eased implementation of bed-
side proceduresin the |CU setting and fostered performance
of these techniques by multiple specialists?”). Percutane-
ous bedside procedures avoid the need for transport outside
of the ICU and have been documented to reduce cost®. As
a result, performance of these procedures is ubiquitous in
ICU’s worldwide mandating that anesthesiologists have a
working knowledge of these techniques .

First described in 1969, percutaneous tracheostomy did
not gain widespread acceptance until the 1990's. Ciaglia
and colleagues first described a technique of endoscopical-
ly guided percutaneous dilatational tracheostomy®D. The
Ciaglia method is recommended as a bedside procedure.
The Ciaglia Blue Rhino Percutaneous Tracheostomy Intro-
ducer setisacommercially availablekit (Cook Critical Care
Inc., Bloomington IN) Two kits are available either with a
size 6 (7 mm ID) or size 8 (9 mm ID) Shiley Percutaneous
Tracheostomy Tube. The procedure begins with standard
sterile preparation, surgical draping and midline identifica-
tion of the interspace between the second and third tracheal
rings. A needle puncture through the skin is made into the
tracheaat thislevel. A guidewireis passed through the nee-
die into the trachea. The Ciaglia technique utilizes bron-
choscopic guidance viathe in situ endotracheal tube to con-
firm intratracheal position of the guidewire. Subsequently,
atapered dilator is advanced over the guidewire to create a
tracheal stomal tract. A tracheostomy tube is then threaded
over the guidewire and advanced into the trachea. Confir-
mation of appropriate position should occur by the tradi-
tional methods of auscultation, End-tidal CO, detection,
symmetric chest expansion aswell asfiberoptic reconfirma-
tion(0),

Moe and coauthors recently reviewed all published stud-
iesinvolving Percutaneous Dilatational Tracheostomy eval-
uating six different techniques®?. The Ciaglia technique
has the lowest published rates of major hemorrhage (0.2%),
pneumothorax (0.2%) and laryngeal granulation (0.7%)

Anesthesiologists may be involved in the performance
of percutaneousdilational tracheostomy from the standpoint
of anesthetic management in the ICU as well as fiberoptic
guidance during the procedure.

Anesthesiologists may be consulted to provide central
venous access in ICU patients. Central venous access is an
integral part of patient care and comfort in the ICU but is
associated with the risk of catheter-related bloodstream in-
fection. The strict aseptic technique and management asso-
ciated with insertion of central venous cathetersis well de-
scribed®3), Current rates of bloodstream infection range from
410 13 per 1,000 patient-days when central venous accessis
in place®®. The crude mortality rate in nosocomial blood-
stream infections is approximately 35%. Death is most of-
ten due to infection not underlying patient disease. Seventy
percent of all nosocomial bloodstream infections occur in
patients with indwelling central vascular catheters(9),
Darouiche recently compared two central venous catheters
impregnated with either minocycline and rifampin or chlo-
rhexidine and silver sulfadiazine/®®. The authors conduct-
ed a prospective, randomized clinical trial in 12 university
hospitals. Catheters impregnated with minocycline and
rifampin (Cook Spectrum, Cook Critical Care, Blooming-
ton IN) were 1/3 as likely to be colonized as catheters im-
pregnated with chlorhexidine and silver sulfadiazine (Ar-
rowguard Blue, Arrow International, Reading PA).
Catheter-related bloodstream infection was 1/12 as likely
in the minocycline/rifampin catheters. The potential reduc-
tion in the morbidity and mortality at areasonable cost war-
rants the use of such cathetersin the ICU setting as part of a
program to minimizetherisk of catheter related infection(33.

An interesting multicenter, randomized, controlled clin-
ical trial of transfusion requirementsin critical carewas pub-
lished recently®”. Hebert and coauthors sought to deter-
mine if a restrictive strategy of red-cell transfusion and a
liberal strategy of red cell transfusion produced equivalent
results in a group of critically ill ICU patients throughout
Canada. The death rates and organ dysfunction at 30 days
were compared. The authors enrolled 838 critically ill euv-
olemic patients who had hemoglobin concentrations of less
than 9.0 g/dl within 72 hours of ICU admission. Four hun-
dred and eighteen patients were randomly assigned to are-
strictive transfusion strategy in which red cells where trans-
fused if the hemoglobin concentration dropped below 7.0
g/dl. Hemoglobin concentrations were maintained between
7.0 and 9.0 g/dl in the restrictive group. Four hundred and
twenty patients were assigned to aliberal transfusion strate-
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gy where patients were transfused when the hemoglobin
concentration fell below 10.0 g/dl. Hemoglobin concentra-
tions were maintained between 10.0 to 12.0 g/dl. Patients
were excluded for the following reasons. age < 16 years,
inability to receive blood products, active blood loss at the
time of enrollment, chronic anemia, pregnancy, brain death
and imminent death. Other exclusion criteria included a
guestion by the attending ICU physician whether to with-
hold or withdraw ongoing treatment or admission after rou-
tine cardiac surgical procedures. Thiswas an IRB approved
study in each of 25 ICU’sin Canada. Informed consent was
obtained from either the patient or the closest family mem-
ber for participation in the study.

The 30 day mortality was similar between the two groups
(18.7% vs 23.3%, p = 0.11) However, mortality rates were
significantly lower in the restrictive strategy group in pa-
tients with an APACHE Il score of less than or equal to 20
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(8.7% restrictive vs 16.1% liberal) and in patient’ sless than
55 years of age. (5.7% vs 13%). Interestingly, there was no
differencein mortality between treatment groupsin patients
with clinically significant cardiac disease (20.5% vs 22.9%).
In addition, the mortality rate during hospitalization was
significantly lower in the restrictive strategy group (22.2%
vs 28.1%). The study concluded that arestrictive strategy of
red-cell transfusion is equal or superior to aliberal transfu-
sion strategy in critically ill patients. The possible excep-
tion was noted in patients with acute myocardial infarction
or unstable angina.

Anesthesiologists are ideal perioperative consultants in
the Intensive Care Unit providing expertise in myriad of
areasthat contribute to the quality of care of thecritically ill
patient. This role should be tempered with knowledge of
the supporting literature as well as the technical skills in-
herent to our field.

REFERENCES

1. Mangano DT. Perioperative cardiac morbidity Anesthesiology
1990;72:153.

2. First International Study of Infarct Survival Collaborative Group.
Randomized trial of intravenous atenolol among 16027 cases of
suspected acute myocardial infarction: ISIS-1. Lancet 1986;2:57.

3. Pepine CJ, Cohn PF, Deedwania PC, et al. Effects of treatment on
outcome in mildly symptomatic patients with ischemia during
daily life; the Atenolol Silent Ischemia Study. Circulation
1994;90:762.

4. CIBISII Investigators and Committees. The Cardiac Insufficien-
cy Bisoprolol Study Il (CIBIS-II): a randomized trial. Lancet
1999;353:9.

5. Kjekshus J, Gullestad L. Heart rate as a therapeutic target in heart
failure. Eur Heart J 1999;1: Suppl H:H64.

6. Mangano DT, Layug EL, Wallace A, Tateo |. Effect of atenolol
on mortality and cardiovascular morbidity after noncardiac sur-
gery. N Engl J Med 1996;335:1713.

7. Wallace A, Layug B, Tateo I, et a. Prophylactic atenolol reduces
postoperative myocardial ischemia. Anesthesiology 1998;88:7.

8. Mangano DT, Browner WS, Hollenberg M, et al. Association of
perioperative myocardial ischemia with morbidity and mortality
in men undergoing noncardiac surgery. N Engl J Med
1990;323:1781.

9. Poldermans D, Boersma E, Bax JJ, et al. The effect of bisoprolol
on perioperative mortality and myocardial infarction in high-
risk patients undergoing vascular surgery. N Engl J Med
1999;341:1789.

10. Zaugg M, Tagliente T, Lucchinetti E, et al. Beneficial Effects
from B-Adrenergic Blockade in Elderly Patients undergoing
Noncardiac Surgery. Anesthesiology 1999;91:1674.

11. Smetana GW. Preoperative Pulmonary Evaluation. N Engl J Med
1999;340:937.

12. Warner DO. Preventing Postoperative Pulmonary Complications-
The Role of the Anesthesiologist. Anesthesiology 2000;92:1467.

13. Lawrence VA, Dhanda R, Hilsenbeck SG, Page CP. Risk of pul-
monary complications after elective abdominal surgery. Chest
1996;110:744.

14. Brooks-Brunn JA. Predictors of postoperative pulmonary com-
plications following abdominal surgery. Chest 1997;111:564.

15. Celli BR, Rodriquez KS, Snider GL. A controlled trial of inter-
mittent positive pressure breathing, incentive spirometry, and
deep breathing exercises in preventing pulmonary complications
after abdominal surgery. Am Rev Respir Dis 1984;130:12.

16. Tarhan S, Moffitt EA, Sessler AD, et a. Risk of anesthesia and
surgery in patients with chronic bronchitis and chronic obstruc-
tive pulmonary disease. Surgery 1973;74:720.

17. Berg H, Viby-Mogensen J, Roed J, et al. Residual neuromus-
cular block is a risk factor for postoperative pulmonary com-
plications: a prospective, randomized, and blinded study of
postoperative pulmonary complications after atracurium, ve-
curonium and pancuronium. Acta Anaesthesiol Scand
1997;41:1095.

18. Milledge JS, Nunn JF. Criteria of fitness of anaesthesia in patients
with chronic obstructive lung disease BMJ 1975;3:670.

19. Stein M, Koota GM, Simon M, Frank HA. Pulmonary evaluation
of surgical patients. JAMA 1962;181:765.

20. Cuschieri RJ, Morran CG, Howie JC, McArdle CS. Postoperative
pain and pulmonary complications: comparison of three analge-
sic regimens. Br J Surg 1985;72:495.

21. Ballantyne JC, Carr DB, deFerranti S, et al. The comparative
effects of postoperative analgesic therapies on pulmonary out-
come: cumulative meta-analyses of randomized, controlled trails.
Anesth Analg 1998;86:598.

22. Behringer EC, Thaler ER. Airways and Emergency Airway Man-
agement. Chapter 28 in The Intensive Care Unit Manual. Lanken
PN, Manaker S, Hanson CW, (eds) W. B. Saunders Philadelphia
2001; 28: 323-332.

23. Nayyar P, Lisbon A. Non-Operating Room Emergency Air-
way Management and Endotracheal Intubation Practices: A
Survey of Anesthesiology Program Directors. Anesth Analg
1997;85:62.

24. Mort TC. Unplanned Tracheal Extubation Outside the Operating
Room: A Quality Improvement Audit of Hemodynamic and Tra-
cheal Airway Complications Associated with Emergency Tra-
cheal Reintubation. Anesth Analg 1998;86:1171.

25. Mort TC. Incorporating the ASA guidelines into Emergency Air-
way Management: Benefit for Patient Care? Crit Care Med
2003;30:A87.

Volumen 29, Suplemento 1, abril-junio 2006

S19



Cordes-Behringer E. The intensive care unit

26.

27.

28.

29.

30.

31.

Mort TC. Exchanging an ETT in the Presence of an Un-
compromised view: Direct Laryngoscopy vs the Airway
Exchange Catheter. Crit Care Med 2003:30: Research Ci-
tation K.

Waydhas C. Intrahospital transport of critically ill patients. Crit
Care 1999;3:R83-89.

Barba CA. Trauma Critical Care: Specific Areas-The Intensive
Care Unit as an Operating Room. Surg Clin N Am
2000;80:957-973.

Goldman RK. Minimally Invasive Surgery- Bedside Tracheosto-
my and Gastrostomy. Crit Care Clin 2000;16:113-130.

Pryor JP, Reilly PM, Shapiro MB. Surgical Airway Manage-
ment in the intensive care unit. Crit Care Clin 2000;16:473-
488.

Ciaglia P, Firsching R, Syniec C. Elective bedside percutaneous
tracheostomy, a new simple bedside procedure: Preliminary re-
port. Chest 1985;87:715-719.

32.

33.

34.

35.

36.

37.

Moe KS, Stoeckli SJ, Schmid S, et al. Percutaneous tracheosto-
my: A comprehensive evaluation. Ann Oto Rhino Laryngol
1999;108:384-391.

Wenzel RP, Edmond MB. The evolving technology of venous
access. N Engl J Med 1999;340:48.

National Nosocomial Infections Surveillance (NNIS) system re-
port, data summary from October 1986-April 1998, issued June
1998. Am J Infect Control 1998;26:522.

Edmond MB, Wenzel RP. SCOPE dataset review of bloodstream
infections (11,112 unique infections and 12,243 isolates). No-
vember 1998.

Darouiche RO, Raad |1, Heard SO, et al. A comparison of two
antimicrobial-impregnated central venous catheters. N Engl J
Med 1999;340:1.

Hebert PC, Wells G, Blajchman MA, et a. A Multicenter, Ran-
domized, Controlled Clinical Trial of Transfusion Requirements
in Critical Care. N Engl J Med 1999;340:409-417.

S20

RevistaMexicanade Anestesiologia



