
Society of University Surgeons

A perioperative care map improves outcomes in patients with morbid
obesity undergoing major surgery
Benjamin D. Boodaie a, Anthony H. Bui a, David L. Feldman a,b, Michael Brodman a,
Peter Shamamian c, Ronald Kaleya d, Meg Rosenblatt a, Donna Somerville b,
Patricia Kischak b, and I. Michael Leitman a,*
a Icahn School Of Medicine at Mount Sinai, Surgery, New York, NY
b Hospitals Insurance Company, New York, NY
c Montefiore Medical Center Albert Einstein College of Medicine, Surgery, Bronx, NY
d Maimonides Medical Center, Department of Surgery, Brooklyn, NY

A R T I C L E I N F O

Article history:
Accepted 27 September 2017

A B S T R A C T

Background. The surgical management of patients with morbid obesity (BMI ≥ 40) is notable for a rel-
atively high risk of complications. To address this problem, a perioperative care map was developed using
precautions and best practices commonly employed in bariatric surgery. It requires additional medical
assessments, sleep apnea surveillance, more stringent guidelines for anesthetic management, and readily
available bariatric operating room equipment, among other items. This care map was implemented in
2013 at four major urban teaching hospitals for use in patients undergoing all types of non-ambulatory
surgery with a BMI greater than 40 kg/m2. The impact on patient outcomes was evaluated.
Methods. The American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP)
database was used to compare 30-day outcomes of morbidly obese patients before (2013) and after (2015)
care map implementation. In addition, trends in 30-day outcomes for morbidly obese patients were com-
pared to those for non-obese patients.
Results. Morbidly obese patients, between 2013 and 2015, saw an adjusted decrease in the rate of un-
planned return to the operating room (OR = 0.49; P= .039), unplanned readmission (OR = 0.57; P = .006),
total length of stay (LOS) (-0.87 days; P = .009), and postoperative LOS (-0.69 days; P = .007). Of these,
total LOS (-0.86 days; P = .015), and postoperative LOS (-0.69 days; P = .012) improved significantly more
for morbidly obese patients than for non-morbidly obese patients.
Conclusion. Outcomes in morbidly obese patients improved from 2013 to 2015. Implementation of a
perioperative care map may have contributed to these improvements. The care map should be further
investigated and considered for more widespread use.

© 2017 Elsevier Inc. All rights reserved.

Introduction

The prevalence of obesity in the United States has been stead-
ily increasing, with recent estimates that one in every three adults
is obese (BMI ≥ 30) and one in every 20 adults is morbidly obese
(BMI ≥ 40).1,2 This national trend is reflected in the health care system
as well, with an increase in obesity-related hospital stays3 and
bariatric surgeries performed4 over the past several decades.

Obesity is a complex, multisystem, prothrombotic and
proinflammatory disorder that puts patients at an increased risk for
developing cardiovascular disease, hypertension, diabetes

mellitus, and certain cancers.5 But there is much debate in the lit-
erature regarding obesity as a risk factor for morbidity and mortality
following major surgery.6-10 Evidence has suggested an associa-
tion between obesity and the risk of postoperative wound
infections,8,11-13 respiratory complications,12,14,15 and atrial
arrhythmia16; although some studies dispute these conclusions17-19

and some have even shown that moderate obesity is protective
against postoperative mortality (“obesity paradox”).8,20-22 However,
there is agreement that morbidly obese patients experience a greater
incidence of postoperative morbidity and mortality than patients
of normal weight categories.6,8,20,22,23 Obesity also complicates
perioperative management24 and is associated with a longer average
hospital length of stay (LOS)25,26 and an increased likelihood of un-
planned readmission.27-29

Given these concerns, many guidelines have been developed re-
garding the safe management of obese patients in the perioperative
period. However, most of these specifically focus on the management
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of obese patients undergoing bariatric surgical procedures,30-33 with
very few that focus on non-bariatric procedures.34,35 To address this
gap, a committee comprised of bariatric and general surgeons, an-
esthesiologists, pulmonologists, and nursing representatives designed
a perioperative care map with the goal of expanding best prac-
tices and precautions already provided to bariatric patients to
morbidly obese patients undergoing all types of major surgery. In
short, the care map calls for a supplemental informed consent form,
various perioperative medical assessments including nutritional and

mobility assessments, more stringent guidelines for anesthetic care,
the availability of bariatric medical equipment, weight-based an-
tibiotic dosing, and evaluation for anticoagulation. The full
perioperative care map is listed in Fig. The care map is triggered
electronically at these institutions when a patient is weighed at or
above a BMI of 40 kg/m2 on admission. The items are subse-
quently carried out by nurses, surgeons, and anesthesiologists among
other providers, and random audits are performed to ensure
compliance.

Fig. Perioperative care map for obese patients undergoing inpatient surgery.
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