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Weighing In on Surgical Safety
Commentary by Jay B. Brodsky, MD; Michael Margarson, MD

Case Objectives


Identify the comorbidites associated with obesity that place patients at higher risk for surgical
complications.



Understand elements of the STOP-BANG questionnaire that help screen patients for
obstructive sleep apnea.



Explain the most effective strategies for managing anesthesia and postoperative pain control
in the obese patient.



Appreciate the role of positioning to ensure safe outcomes for surgical patients with obesity.

Case & Commentary: Part 1
A 54-year-old man with diabetes mellitus, hypertension, and obstructive sleep apnea (OSA) was
referred to an orthopedic surgeon after many years of left knee pain. Despite aggressive efforts with
physical therapy and medications to treat his pain, the patient continued to experience increasing
functional limitations. Although he tried to lose weight many times, his body mass index remained
40 kg/m2 (normal is approximately 19-25). After having a total knee replacement recommended, he
was referred to a preoperative clinic for evaluation.
Every day we are bombarded with newspaper, television, and radio headlines reminding us of the
worldwide obesity epidemic. Obesity has become a major problem in both industrialized and
developing countries. Today in the United States, more than two-thirds of the adult population is
overweight (body mass index [BMI] > 25 kg/m2), and more than one-third is obese (BMI > 30
kg/m2). Significant obesity, often termed morbid obesity (BMI > 40 kg/m2), is associated with many
medical comorbidities. This patient is typical, suffering from hypertension, type 2 diabetes mellitus,
OSA, and osteoarthritis.
In order to reduce perioperative risks, medical comorbidities must be recognized, evaluated, and
properly treated if necessary, prior to elective surgery. The presence and degree of obesity influence
some of the technical aspects of anesthetic management (e.g., airway intubation, drug distribution
and uptake, risk of pressure injury), but poorly controlled medical comorbidities are probably the
most important factors increasing the overall risk of morbidity and mortality in this patient
population. As a rule, general anesthesia and airway manipulation are best avoided in the extremely
obese patient, and regional anesthetic techniques, although technically more challenging, are
preferred if practical.
In patients like the one presented, hypertension must be adequately controlled and antihypertensive
medications should be continued even on the day of surgery. The one exception is angiotensinconverting enzyme inhibitors, such as lisinopril, which should be stopped before surgery since they
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can cause marked hypotension on induction of anesthesia. Although the incidence of ischemic heart
disease is increased in patients with obesity, a resting ECG is usually sufficient for baseline
investigation if the patient has good exercise tolerance and no signs or symptoms of heart disease.
The ability to easily climb stairs without dyspnea demonstrates reasonable cardiovascular reserve.
However, most morbidly obese patients also have back and knee osteoarthritis, which severely
limits physical activity and makes most forms of simple, clinical stress testing impossible. For
patients with limited exercise tolerance or difficulty assessing this tolerance, additional evaluation by
a cardiologist may be indicated.(1) Often the only clue that a patient suffers from cardiac
dysfunction is the presence of orthopnea and fluid retention, usually presenting with pitting edema
of the legs. Even modest degrees of ankle edema can suggest right heart failure and pulmonary
hypertension in the obese patient.(2) These would all be important screening elements in the history
and physical examination when conducting the preoperative evaluation in an obese patient.
Insulin and other diabetic medications should be continued until the day of surgery and then
withheld. In diabetic patients, the operation should ideally be scheduled for the morning. Blood
sugar should be monitored intraoperatively and throughout the postoperative period, and insulin
administered as required. There are existing practice guidelines that assist providers in managing
perioperative glycemic control.
Our patient also has a history of OSA. The "STOP" questionnaire is a simple tool that asks about the
presence of factors associated with OSA. STOP stands for loud snoring, tiredness during the
daytime, observed apneas, and high blood pressure.(3) A further refinement (the "STOP-BANG"
questionnaire) includes questions about BMI, age, neck circumference, and male gender. The results
of these questionnaires are suggestive but not diagnostic of OSA. A definitive diagnosis of OSA can
only be made by polysomnography. However, since there is a very high association between OSA
and morbid obesity, it is prudent to consider all such patients as having sleep apnea and to manage
them accordingly. Mild to moderate OSA may be asymptomatic and of minor importance, but severe
and long-term OSA is associated with chronic hypoxemia, pulmonary and systemic hypertension,
and cardiac failure. Untreated chronic OSA can increase operative risk. Nocturnal continuous positive
airway pressure (CPAP) therapy should be instituted 4-6 weeks before planned surgery. Patients on
CPAP have reductions in both systemic and pulmonary hypertension and experience an improvement
in functional capacity. Unfortunately, compliance may be a problem in some patients, and others
may not wish to delay surgery. Likewise, weight loss prior to elective surgery is encouraged and
may alleviate some comorbidities, but most morbidly obese patients are unable to lose significant
weight without bariatric weight loss surgery.
In summary, with the proper preoperative risk reduction strategies, our patient would be a
reasonable candidate for surgery, but risks remain because of the discussed comorbidities related to
his obesity.

Case & Commentary: Part 2
The patient underwent a preoperative evaluation and, after a discussion about risks and benefits, he
consented to a total knee replacement. The plan was to use general anesthesia supplemented by
use of an epidural catheter for postoperative pain control. On the day of surgery and in the
operating suite, the patient was placed in a supine position for induction of anesthesia. The patient
soon experienced hemodynamic instability and hypoxia, and, despite many efforts, providers were
unable to establish a functioning airway. The patient soon became pulseless, a code was called, and
the patient expired after failed resuscitative attempts.
Normally, combining general and epidural anesthesia is an acceptable plan for any patient
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undergoing elective knee replacement surgery, although using only an epidural for both intra- and
postoperative analgesia may have been a better choice for this morbidly obese patient. A regional
anesthetic alone offers many advantages for the obese patient, including minimal need for airway
manipulation, reduced use of potentially cardiopulmonary depressing anesthetic agents, and a lower
incidence of postoperative nausea and vomiting.(4) An epidural can provide excellent postoperative
pain control, thereby lowering opioid requirements, an important consideration for obese patients
prone to pulmonary complications. Whichever anesthetic technique is used, sedative premedication
should be avoided whenever possible. Many, if not most, morbidly obese patients with OSA are
extremely sensitive to the respiratory depressive effects of even small doses of sedatives and
opioids.(5)
The combination of a large neck circumference (> 40 cm) and high Mallampati score (III-IV) is the
best predictor of potential airway intubation difficulties.(6-7) The Mallampati score is used by
anesthesiologists to try to predict difficulty with direct laryngoscopy. A Mallampati score of I or II is
usually associated with an easy intubation, while scores of III and IV are more predictive of difficulty
(Figure 1). For any high-risk patient (and many morbidly obese patients fit into this category), an
awake fiberoptic-assisted intubation or use of a video-laryngoscope should be considered. However,
for most morbidly obese patients, placement of a tracheal tube by direct laryngoscopy is usually no
more problematic than for a normal-weight patient, provided that proper steps are taken to ensure
success. An assistant experienced with airway management must always be immediately available
should problems occur, since a second pair of hands may be necessary to help with bag-mask
ventilation should intubation of the airway fail.
The error in this patient's care that resulted in the tragic outcome was the attempt to induce general
anesthesia while he was supine—a known and very real danger in morbidly obese patients. Even
when sitting or standing, extremely obese patients have markedly reduced functional residual
capacity, and lung volume is further reduced when they lie flat.(8) The supine position causes
significant increases in oxygen consumption, cardiac output, and pulmonary artery pressure. Simply
lying down leads to a decrease in already poor chest wall compliance, greater perfusion mismatch,
and a sudden shift of blood to an already hyperactive, borderline hypoxic heart. In patients with
inadequate cardiac reserve, these acute changes can cause fatal cardio-respiratory decompensation,
as was demonstrated more than 30 years ago in a report aptly titled "Obesity Supine Death
Syndrome."(9) As this case tragically demonstrates, these observations are still not fully
appreciated.
Proper positioning is essential. A head-up position facilitates mask ventilation, improves the
laryngoscopist's view during direct laryngoscopy, and most importantly recruits lung volume and
increases oxygen reserves.(10) The "head-elevated laryngoscopy position," in which the head and
upper body are elevated so that an imaginary horizontal line can be drawn from the sternum to the
ear, increases the success of direct laryngoscopy in morbidly obese patients (Figure 2).(11) Head-up
positions also increase "safe apnea time" (i.e., the time between pre-oxygenation and muscle
paralysis until oxyhemoglobin begins to significantly desaturate). The longer the safe apnea time,
the more time available to secure the airway before the patient becomes hypoxemic. Maximum safe
apnea time for morbidly obese patients can be achieved with the operating room table in the reverse
Trendelenburg position.(12) Therefore, our practice at the start of every case with general
anesthetic is to position the extremely obese patient in the head-elevated laryngoscopy position with
the operating room table in the reverse Trendelenburg position (Figure 3).
After adequate pre-oxygenation, induction of general anesthesia is performed with intravenous
propofol. Opinion is currently divided as to which muscle relaxant is best for tracheal intubation for
obese patients—the choice is between the depolarizing relaxant succinylcholine and the non-
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depolarizing relaxant rocuronium. Although both have a rapid onset and both provide satisfactory
conditions, succinylcholine allows for consistently better views during laryngoscopy. Succinylcholine
has a short duration of action; should difficulties be encountered, paralysis will wear off within 8-10
minutes and the patient will resume spontaneous breathing. If rocuronium is used and difficulties
occur (as in this case), its neuromuscular blocking effects must be reversed or the patient will
remain paralyzed for a much longer period. Although the drug sugammadex does have the ability to
reverse rocuronium immediately, it is not yet available in the United States. Until sugammadex
becomes available, we recommend succinylcholine for tracheal intubation of obese patients.
If the trachea is not successfully intubated and mask ventilation becomes "impossible" (as occurred
in this case), placement of a laryngeal mask airway and changing from the supine to reverse
Trendelenburg position may be enough to allow adequate oxygenation. However, if the vocal cords
have been traumatized from unsuccessful attempts at tracheal intubation, a surgical airway may be
the only option. Unfortunately, cricothyroidotomy or tracheostomy in a morbidly obese patient with
a large neck is not easily or rapidly achieved.
The obesity epidemic means that every anesthesia and surgical care provider will see more and
more extremely obese patients in their daily practice. With proper preparation, monitoring, and an
awareness of their unique needs and challenges, morbidly obese patients can safely undergo any
surgical procedure. A completed plan, perhaps even a checklist, should be prepared prior to
anesthetizing an extremely obese patient. To guide management, each case should begin with a list
of each medical comorbidity and what steps have been taken to optimize that condition. An airway
management decision tree should also be considered. Once the decision is made to access the
airway, a list of what steps and what equipment should be available to maintain adequate ventilation
(similar to the American Society of Anesthesiologists "Difficult Airway Algorithm") if the initial plans
to intubate the trachea fail. For each patient, calculation of various weight formulas (BMI, lean body
weight, and ideal body weight) prior to administering any drugs will avoid under- or overdosage
since various agents are given based on these different weights.
Given the number of obese patients currently undergoing surgery, and the predicted increase in that
number in the future, every anesthesia training program should place an emphasis on teaching the
principles of management of these patients. The morbidly obese patient presents a complex clinical
challenge, and continuous ongoing medical education and keeping current with the latest strategies
for the care of the obese patient are necessary.(13) This case had a devastating outcome, one that
probably could have been avoided if the anesthesia provider had been familiar with the management
of the obese patient.

Take-Home Points


Since morbid obesity is associated with so many medical comorbidities, including
hypertension, cardiovascular disease, type 2 diabetes, OSA, and osteoarthritis, preoperative
evaluation is essential to recognize these medical and physiologic changes in order to
optimize pre-existing conditions.



The STOP-BANG questionnaire helps identify the presence of OSA. In the absence of a
definitive diagnosis, which is made by polysomnography, all morbidly obese patients should
be treated as if they have OSA.



Minimize or avoid sedatives and opioids during the entire perioperative period.



A sedated morbidly obese patient should never lie supine. For induction of general anesthesia,
always ensure proper positioning to maximize oxygen reserves.



Whenever practical, chose a regional anesthetic and avoid general anesthesia and tracheal

http://webmm.ahrq.gov/printviewCase.aspx?caseID=221

29/04/2012

AHRQ WebM&M: Case & Commentary Print View

Page 5 of 7

intubation.
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Figures
Figure 1. Determining Mallampati scores.

Figure 2. Head-elevated laryngoscopy position.
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Figure 3. Patient positioned in head-elevated laryngoscopy position with the operating
room table in the reverse Trendelenburg position.
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