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The dynamic growth of surgery in general and
plastic surgery in particular has resulted in a
greater number of ambulatory surgery cen-

ters. The ambulatory surgery center, as well as the
plastic surgeon’s office, offers a more streamlined,
cost-effective practice setting for the plastic sur-
geon. With the continued rise of healthcare costs,
patients and physicians are electing to utilize am-
bulatory surgery centers to rein in costs and still
deliver high-quality medical care. Because most
ambulatory surgery centers and plastic surgeons’
offices are free-standing, proper patient selection
is a key factor in maintaining safety. Unfortunately,
patient deaths and adverse outcomes related to plas-
tic surgery are currently receiving tremendous at-
tention in the media. Therefore, patient safety is-
sues, while always important to the physician, have
now taken a forefront in the media. Meanwhile,
patient safety goals and continuous quality improve-
ment are of paramount importance to medicine in
general and the outpatient setting in particular.

One key issue with significant safety implica-
tions for both office-based and ambulatory surgi-
cal settings is the rising incidence of obstructive
sleep apnea. With the increasing population age
and girth, obstructive sleep apnea is an ever-in-
creasing public health burden across the United
States. It is largely undiagnosed, yet has significant
implications relative to anesthesia risk in the am-
bulatory surgery center.1 Studies have shown as
much as a threefold increase in postoperative mor-
bidity in patients with obstructive sleep apnea ver-
sus non-apnea–matched controls undergoing ma-
jor surgery.2 The plastic surgeon, other surgical
practitioners, and the anesthesia team must be

acutely aware of the diagnostic criteria and pre-
operative, intraoperative, and postoperative im-
plications of obstructive sleep apnea in patients
undergoing general anesthesia or conscious seda-
tion in the outpatient setting. We will outline the
diagnostic criteria for obstructive sleep apnea, dis-
cuss perioperative management tools, and review
the American Society of Anesthesiologists’ prac-
tice guidelines.3

BACKGROUND
Obstructive sleep apnea is characterized by

periods of episodic apnea, snoring, daytime som-
nolence, and upper airway obstruction. Obstruc-
tive sleep apnea is a significant health issue and
affects as many as 18 million Americans. Sleep
apnea syndrome occurs in a male-to-female ratio
of 3:1 and has a significant correlation to obesity.1
The diagnostic test of choice is polysomnography
(sleep study) with calculation of the apnea/hy-
popnea index.4 Apnea is defined as cessation of
airflow from the nose or mouth for a period of at
least 10 seconds. Hypopnea is defined as a 50-
percent reduction in air flow that causes a greater
than 4-percent drop in oxygen saturation. The
apnea/hypopnea index is the number of apnea/
hypopnea episodes occurring during sleep in a
given hour. An apnea/hypopnea index of greater
than 5 is diagnostic of obstructive sleep apnea.
Obstructive sleep apnea is then qualified as mild,
moderate, or severe based on the apnea/hypop-
nea index.

Obstructive sleep apnea has physiologic ef-
fects with tremendous clinical relevance to both
surgery and anesthesia. Anatomically, the obstruc-
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tion is caused by upper airway collapse due to
excessive soft-tissue forces and negative pressure
overriding the opposing forces maintaining a
patent airway.5,6 Excessive soft-palate and pharyn-
geal tissue contribute to loss of airway cross-sec-
tional area, and weak muscle tone fails to maintain
the patent airway against negative inspiratory pres-
sure. The resulting upper airway collapse during
sleep leads to apnea, hypoxia, hypercarbia, and
acidosis. Central nervous system receptors sense
the oxygen, carbon dioxide, and pH changes and
cause arousal, ending the obstructive cycle.5 As
sleep progresses, the cycle repeats, causing per-
sistent arousal and poor rapid eye movement
sleep. Long-term sleep apnea can have deleterious
effects on the cardiovascular system, pulmonary
circulation, and central nervous system. Both the
right and left heart are affected by the hypoxia and
acidosis causing vasoconstriction, increased sys-
temic vascular resistance, pulmonary vascular re-
sistance, and eventual systemic and/or pulmonary
hypertension. The increase in systemic vascular
resistance increases cardiac work and can result in
left ventricular hypertrophy, ectopy, and cardiac
arrhythmias. The increase in right heart afterload
can lead to pulmonary hypertension and possible
right-sided heart failure.

CLINICAL IMPLICATIONS
Patients with obstructive sleep apnea present

a variety of issues pertinent to the operating sur-
geon and the anesthesia team: (a) Systemic and
pulmonary hypertension can occur due to the hyp-
oxia and metabolic changes of acidosis and hy-
percarbia. Increased cardiac irritability can be a
primer for arrhythmias. (b) The central nervous
system in the obstructive sleep apnea patient is
more susceptible to the respiratory depressant ef-
fects of opiate analgesia. This altered sensitivity
and preexisting hypoxia/hypercarbia can narrow
the therapeutic window for opioid use. (c) Poly-
cythemia is another physiologic response to chronic
hypoxia. Erythropoietin levels are elevated as a
response to chronic hypoxia. The resulting in-
creased red blood cell volume can lead to a pre-
disposition to blood clots, stroke, and myocardial
ischemia. (d) There is a strong association with
obesity and obstructive sleep apnea.7,8 The ana-
tomic abnormalities described earlier with the soft
palate and pharynx can make for extremely chal-
lenging airways in the operating room. Clinical
signs of enlarged tonsils, increased neck circum-
ference, or history of prior airway difficulties are
all clues to the proper clinical management of the
obstructive sleep apnea patient. (e) Pickwickian

syndrome is associated with severe sleep apnea and
obesity. These patients have an increased sensitivity
to opiate analgesia as well as hypoxia-driven respi-
rations. In the postoperative setting, excessive sup-
plemental oxygen and opioid analgesia can lead to
significant respiratory depression, worsening hyper-
carbia and eventually respiratory arrest.9

AMBULATORY SURGERY CENTER
Patients with obstructive sleep apnea present

a difficult dilemma in the ambulatory surgery set-
ting. Studies have shown as many as 80 to 90 per-
cent of patients with obstructive sleep apnea are
clinically undiagnosed and that 9 percent of
women and 24 percent of men have clinically rel-
evant obstructive sleep apnea.1,10 A high index of
suspicion and a prescreening tool are needed to
diagnose surgical patients at risk for obstructive
sleep apnea. Because all facets of anesthesia are
affected by obstructive sleep apnea, the American
Society of Anesthesiologists has established prac-
tice guidelines for the recognition and manage-
ment of patients with obstructive sleep apnea.3
The guidelines were formulated by a 12-member
panel of experts with the goal of educating and
clarifying current anesthesia practice for patients
with obstructive sleep apnea. They are based on
literature review and expert opinion. Although
the guidelines address both outpatient and inpa-
tient surgery settings, they are clearly relevant to
the current topic of ambulatory surgery centers. A
summary of the pertinent ambulatory issues is out-
lined below.3

1. Preoperative Interview/Evaluation
The panel recommends a protocol at each

surgery center or institution to evaluate patients
before surgery in an attempt to screen for undi-
agnosed obstructive sleep apnea. At our institu-
tion, the screening process begins with a nurse
contacting patients before surgery and discussing
the issues noted below during a phone interview.
Although the American Society of Anesthesiolo-
gists task force produced a comprehensive check-
list to screen patients for sleep apnea, it is quite
extensive. Specifically recommended is a thor-
ough review of medical records, discussion with
patient and family related to snoring, hypersom-
nolence, and review of objective data (body mass
index �35, neck circumference �17 inches, etc).
A more practical screen (outlined below), the
STOP questionnaire, has been produced and val-
idated by Chung et al.11 Thus, a presumptive di-
agnosis of obstructive sleep apnea can be made

Volume 124, Number 2 • Obstructive Sleep Apnea

653



based on the presence of at least two of the four
following criteria:

Snoring (loud enough to be heard through a
closed door)

Tiredness or daytime hypersomnolence (falls asleep
easily in a nonstimulating environment, i.e., while
watching television or riding in a car)

Observed pauses in breathing during sleep
Pressure or history of hypertension

Patients exhibiting the above criteria are re-
ferred to the medical director, a board-certified an-
esthesiologist, of our ambulatory surgery center. At
this point, it is important to review the available
information to determine whether the patient is an
appropriate candidate for ambulatory surgery. The
key to choosing an appropriate patient for the out-
patient setting is to evaluate the severity of the sleep
apnea, the invasiveness of the surgery, and the po-
tential need for postoperative opioids. For those pa-
tients for whom the proper choice is not obvious, the
American Society of Anesthesiologists’ guidelines
provide a unique scoring system that can stratify a
patient’s potential risk for problems in the ambula-
tory surgery center.3

2. Preoperative Preparation
For patients with known severe obstructive

sleep apnea, only the most superficial surgeries
are appropriate in this setting. If the patient uses
a continuous positive airway pressure or bilevel
positive airway pressure machine at home, these
devices should be brought to the surgery center
for use in the postanesthesia care unit. Airway
issues should be addressed at this stage, and any
patient with signs of a difficult airway should re-
ceive an appropriate evaluation. Patients who have
been surgically treated for obstructive sleep apnea
are still assumed to have it unless a posttreatment
sleep study is normal. The anesthesia team should
strive to minimize opioids and sedatives at this
stage. Patients with known severe obstructive sleep
apnea having more complex or invasive surgeries,
or potentially requiring significant postoperative
opioids, should be considered for referral to a
hospital-based operative setting with 23-hour ob-
servation capabilities.

3. Intraoperative Management
Minimal use of intraoperative opioids is crucial

to prevent respiratory difficulties in the periopera-
tive period. In addition, the use of nonsteroidal anti-
inflammatory drugs is recommended for their opi-
oid-sparing effect. Mild/moderate depth sedation

should have capnography and oxygen saturation
monitoring. Anesthesia choice is also important,
and the American Society of Anesthesiologists task
force recommends definitive airway control over
deep sedation. Full reversal of all neuromuscular
blockade is recommended before extubation. The
task force also agreed that the use of local anes-
thesia, peripheral nerve blocks, and major conduc-
tion anesthesia (epidurals/spinals) rather than sys-
temic opioids reduced the likelihood of adverse
outcomes for peripheral surgery.

4. Postoperative Management
Postoperative care is broken down into four

areas: (1) Oxygen saturation is maintained at ad-
equate levels with supplemental oxygen until the
patient can maintain his or her baseline saturation
on room air. (2) Analgesia is maintained with
minimal opioids and preferential use of nonste-
roidal anti-inflammatory drugs if possible. (3)
Postoperative positioning is to be maintained in
the semi-upright or lateral position, not supine.
(4) Monitors for oxygen saturation should remain
in place until the patient is discharged from the
postanesthesia care unit.

5. Outpatient Surgery and Length of
Postoperative Monitoring

The panel strongly recommends that any sur-
gery center caring for patients with obstructive
sleep apnea have emergency difficult airway carts
readily available and capabilities to perform ad-
vanced respiratory care. Postoperative monitoring
of patients with obstructive sleep apnea should be
different from that of their non-apnea counter-
parts. It is recommended that patients with ob-
structive sleep apnea be monitored 3 hours longer
than non-apnea patients and that they have con-
tinuous monitoring for at least 7 hours after their
last hypoxia/obstructive episode on room air in a
nonstimulating environment. The panel advises
against performing surgery on patients in an out-
patient setting if their obstructive sleep apnea
score is 5 or greater based on the scoring system
presented as a table in the practice guidelines
published by American Society of Anesthesiolo-
gists. Finally, ambulatory facilities should have a
transfer agreement in place for higher level of care
or hospitalization needs.

CONCLUSIONS
The increasing volume of plastic surgery and

the need to reduce costs of healthcare delivery
have resulted in an increase in ambulatory surgery
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centers across the United States. Along with the
increasing volume of surgical cases, there is an
increasing population of patients with obstructive
sleep apnea. The practicing plastic surgeon needs
to be mindful of this complicated disease process,
the clinical and physiologic criteria for its diag-
nosis, and the management options for patients
scheduled on an outpatient basis. The key to
choosing an appropriate patient for the outpa-
tient setting is to evaluate the severity of the sleep
apnea, the invasiveness of the surgery, and the
potential need for postoperative opioids.3 Finally,
to prevent significant adverse outcomes, ambula-
tory surgical centers should institute their own
internal obstructive sleep apnea guidelines.

Rod J. Rohrich, M.D.
Department of Plastic Surgery

University of Texas Southwestern Medical Center
1801 Inwood Road

Dallas, Texas 75390-9132
rod.rohrich@utsouthwestern.edu

ACKNOWLEDGMENTS
The authors sincerely thank the American Society of

Anesthesiologists for its publication of practice guidelines on
obstructive sleep apnea, which were instrumental in the
development of this article as it relates to the plastic surgery
practice. The authors would also like to state that the ma-
terial in this article is meant to stimulate the readers about
new topics and issues facing the plastic surgery practice, but
is in no way meant to convey that the recommendations be
adopted as a standard of care. The reader should interpret
and integrate the material as he or she sees fit based on his
or her own clinical practice.

REFERENCES
1. Young T, Evans L, Finn L, Palta M. Estimation of the clinically

diagnosed proportion of sleep apnea syndrome in middle
aged men and women. Sleep 1997;20:705–706.

2. Gupta RM, Parvizi J, Hanssen AD, Gay PC. Postoperative
complications in patients with obstructive sleep apnea syn-
drome undergoing hip or knee replacement: A case control
study. Mayo Clin Proc. 2001;76:897–905.

3. American Society of Anesthesiologists Task Force on Peri-
operative Management of Obstructive Sleep Apnea. Practice
guidelines for the perioperative management of patients
with obstructive sleep apnea: A report by the American So-
ciety of Anesthesiologists task force on perioperative man-
agement of patients with obstructive sleep apnea. Anesthesi-
ology 2006;104:1081–1093.

4. International Classification of Sleep Disorders. In: Thorpy
MJ, ed. Diagnostic and Coding Manual. Lawrence, Kans.: Allen
Press; 1990.

5. Chediak AD, Krieger BP. Obstructive sleep apnea. In: Bone
RC, Danztker DR, Matthay RA, Reynolds HY, eds. Pulmonary
and Critical Care Medicine. Vol. 2. St. Louis: Mosby; 1997: Part
Q, 1–28.

6. Eastwood PR, Szollosi I, Platt PR, Hilmany DR. Comparison
of upper airway collapse during general anesthesia and sleep.
Lancet 2002;359:1207–1210.

7. Wu CL. Acute postoperative pain. In: Fleisher LA, Johns RA,
Savarese JJ, Wiener-Kronish JP, Young WL eds. Miller’s An-
esthesia. 6th ed. Philadelphia: Elsevier; 2005:2748–2749.

8. Benumof JL. Obstructive sleep apnea in the adult obese
patient: Implications for airway management. J Clin Anesth.
2001;13:144–156.

9. Ogunnaike BO, Whitten CW. Anesthesia and Obesity. In:
Barash PG, Cullen BF, Stoelting RK, eds. Clinical Anesthesia. 5th
ed. New York: Lippincott Williams & Wilkins; 2005:1040–1044.

10. Young T, Palta M, Dempsey J, et al. The occurrence of sleep-
disordered breathing among middle aged adults. N Engl
J Med. 1993;328:1230–1235.

11. Chung F, Yegneswaran B, Liao P, Chung S, Shapiro C. De-
velopment and validation of STOP questionnaire: An ob-
structive sleep apnea (OSA) screening tool. Anesthesiology
2007;107:A938.

Volume 124, Number 2 • Obstructive Sleep Apnea

655


