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The Roux-en-Y gastric bypass 

is the gold standard bariatric 

operation. The signifi cant weight 

loss that follows the procedure 

can enhance fertility and 

improve pregnancy outcomes.
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New-onset abdominal pain 
and a history of bariatric surgery 
A 28-year-old woman who is 14 weeks pregnant (G5P1A4) com-

plains of abdominal pain, nausea, and vomiting for the past 3 

days. Four years ago, she underwent a successful Roux-en-Y 

gastric bypass, and her body mass index (BMI) decreased 

from 61.1 to 34.8 as a result. Today, after unremarkable ultra-

sonography at an outside hospital, she is transferred to your 

facility, where she is noted to be afebrile and tachycardic 

(133 bpm) with a very tender abdomen and a white blood cell 

(WBC) count of 12.2 X 103/μL.

 Could her symptoms be related to her history of gastric 

bypass? How should you manage her condition?

This case illustrates why it is imperative that Ob Gyns 
have a basic understanding of bariatric surgery—
particularly the types of procedures being per-

formed today and the complications that may arise.  
In this case, urgent intervention is called for, given the 

elevated WBC count and extreme tenderness of the abdo-
men. Th is patient was taken to surgery without waiting for 
additional imaging studies. Operative fi ndings included 
intussusception with necrosis, a late complication of the 
Roux-en-Y procedure, necessitating resection of 60 cm of 
small intestine (FIGURE 1, page 38). Although fetal heart 
sounds remained encouraging overnight, fetal demise oc-
curred the next day. Th e patient’s physical recovery was 
otherwise unremarkable.
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CONTINUED ON PAGE 38

›› SHARE YOUR COMMENTS

Have you treated a patient who 
has undergone gastric bypass? 
E-MAIL obg@dowdenhealth.com
FAX 201-391-2778

 A boom in surgical weight-loss procedures means you will 
be called on to manage women who have undergone—or are 
considering—one of these operations. Are you prepared?

obgmanagement.com Vol. 22  No. 1  |  January 2010  |  OBG Management 37

GERY 
  OBGYN PATIENT

A GUIDE FOR 
CLINICIANS

IN THIS 
ARTICLE

37_OBGM0110   3737_OBGM0110   37 12/18/09   2:05:43 PM12/18/09   2:05:43 PM



OBG Management  |  January 2010  |  Vol. 22  No. 138

SURGICAL TECHNIQUES / BARIATRIC SURGERY

Th is scenario is not as unlikely as you 
might imagine. A similar episode was de-
scribed in 2004.1 Th e outcome: maternal and 
fetal death.

A boom in bariatric surgery
Th e incidence of surgical weight-loss proce-
dures increased sixfold over a recent 7-year 
time span.2 In 2008 alone, more than 200,000 
people underwent this type of operation—at 
least half of them women of reproductive 
age.2,3 In my experience at the University 
Hospitals of Cleveland Bariatric Program, 
which I directed, 85% of patients were wom-
en.4 Th is percentage is similar to the gender 
breakdown in other bariatric programs.

Because you are called on to provide 
both primary and specialty care, you are very 
likely to encounter women who have under-
gone bariatric surgery or who are consider-
ing it. As the prevalence of morbid obesity 
continues to rise, so will the need for famil-
iarity with surgical weight-loss reduction. 

In this article, I off er an overview of bar-
iatric surgery, focusing on:
 •  the diff erent procedures performed 

today
 •  the potential complications associated 

with the most common operations
 • the need for nutritional assessment.

In the process, I discuss the health ben-
efi ts of bariatric surgery, including greater 
fertility and improved pregnancy outcomes. 

How we talk about obesity
Th e language of obesity centers on a basic 
metric: the body mass index (BMI).5 Th is in-
dex was devised in the 19th century by Adol-
phe Quetelet to describe total body fat. 

Consider its use to describe two mark-
edly overweight individuals. One stands 6 ft 
and weighs 500 lb; the other stands 5 ft and 
weighs 400 lb. It is obvious which person is 
heavier; the BMI quantifi es who is actually 
bigger. Th e fi rst individual has a BMI of 67.8, 
whereas the shorter person has a BMI of 78, 
despite weighing 100 lb less. 

Th e formula for determining BMI is:

weight in kilograms / (height in meters)2

or
weight in pounds × 703 / (height in inches)2

Among the imperfections of the BMI are 
its failure to diff erentiate between genders 
and its marked inaccuracy in persons who 
have signifi cant muscle mass and limited 
body fat, such as body builders. However, it 
does make it possible to compare patients of 
diff erent height and weight, thereby facili-
tating attempts to prognosticate the risk of 
illness and identify candidates for bariatric 
surgery (TABLE 1, page 41). 

Th e 1991 National Institutes of Health 
(NIH) Consensus Conference on Gastroin-
testinal Surgery for Severe Obesity recom-
mended that bariatric surgery (restrictive 
and bypass procedures) be considered for 
patients who have a BMI of 40 or above and 
for patients who have a BMI of 35 or above 
with high-risk comorbidity.6

Types of bariatric procedures
Most agree that bariatric surgery originated 
nearly 60 years ago with the jejunoileal by-
pass, a purely malabsorptive procedure in 
which the proximal jejunum was anasto-
mosed to the distal ileum.7–9 Th is operation 

PHOTO COURTESY THOMAS  A. STELLATO, MD

 Life-threatening 
intestinal obstruction
 FIGURE 1

Patchy and continuous necrosis is evident following 

reduction of an obstruction-causing intussusception.

More than 200,000 
people underwent 
bariatric surgery in 
2008 alone—at least 
half of them women 
of reproductive age
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was based on the observation of dramatic 
weight loss following major small-bowel re-
section. Th e procedure was thought to allow 
obese patients to eat with abandon, thanks 
to the limited absorptive ability of the small 
intestine’s mucosal surface, which would 
impede digestion. However, the operation 
was fraught with complications, including 
protein calorie malnutrition, bacterial over-
growth, and even death. In addition, despite 
the dramatic reduction in the absorptive 
surface of the small intestine, some patients 
eventually regained weight.

One may still encounter patients who 
underwent jejunoileal bypass many years 
ago. One particular complication of this 
procedure is worth mentioning: hepatic cir-
rhosis. Any patient who has a history of jeju-
noileal bypass should have her liver function 
assessed before undergoing procedures that 
require general anesthesia.

At present, bariatric surgery may incor-
porate a component of malabsorption, but 
no other procedures are purely malabsorp-
tive (TABLE 2). 

Restrictive procedures
Vertical banded gastroplasty (VBG). Th is pro-
cedure is one of the earliest successful restric-
tive procedures (FIGURE 2, page 42). Although 
it was originally performed via laparotomy, it 
is easily carried out laparoscopically. How-
ever, a risk of complication, such as severe 
refl ux, and a low long-term success rate have 
decreased its widespread application.
Laparoscopic adjustable silicone band. Th e 
most common restrictive procedure per-
formed today is the laparoscopic adjustable 
silicone band (Lap-Band) (FIGURE 2). Among 
its benefi ts are:
 •  easy insertion, especially in comparison 

with the gastric bypass
 •  ability to adjust the amount of restric-

tion (not possible with VBG)
 •  elimination of the need for supplemen-

tal nutrition
 •  reversibility. 

Long-term results from a US population 
are not available because FDA approval did 
not occur until 2001. However, some centers 

outside the United States have reported unfa-
vorable long-term outcomes. (See “Lap-Band 
complications may be pervasive,” page 46.)
Laparoscopic sleeve gastrectomy (LSG). 
Th is operation was originally devised as 
the fi rst stage of a duodenal switch. How-
ever, weight loss with this stage alone made 
LSG a bariatric procedure in its own right 
(FIGURE 2). 

Although this operation is categorized 
as restrictive, gastric sleeve resection elimi-
nates the gastric fundus, the major site where 
 ghrelin—“the hunger hormone”—is pro-
duced. Th is hormonal alteration may con-
tribute to weight loss that occurs after LSG.
Magenstrasse and Mill operation. Th is oper-
ation converts the stomach into a long tube 
similar to the gastric sleeve. Th e greater cur-

BMI Classifi cation
Risk of illness and 

comorbidity

<18.5 Underweight Increased

18.5–24.9 Normal Average

25–29.9 Overweight Increased

30–34.9 Obese (class I) Moderate

35–39.9 Obese (class II) Severe

≥40 Morbid obesity (class III) Very severe

≥50 “Severe morbid obesity” !!! Severe

  How size is classifi ed using the body mass index TABLE 1

Mechanism of action Procedure

Malabsorptive Jejunoileal bypass*

Restrictive Vertical banded gastroplasty 

Gastric banding (Lap-Band)

Laparoscopic sleeve gastrectomy

Magenstrasse and Mill operation

Combination (malabsorptive and 

restrictive)

Roux-en-Y gastric bypass

Biliopancreatic diversion

Duodenal switch

Other Gastric pacing†

* No longer performed
† Experimental

  Bariatric procedures for weight reduction, 
past and present

 TABLE 2

SURGICAL TECHNIQUES / BARIATRIC SURGERY
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vature of the stomach is separated from the 
newly created tube but remains attached to 
the rest of the stomach at the antrum. (Th e 
greater curvature of the stomach is resected 
in the gastric sleeve procedure.) 

Many insurers refuse to reimburse for re-
strictive operations other than the VBG and 
Lap-Band.

Combination procedures
Biliopancreatic diversion, duodenal switch. 
Despite the risk of protein malnutrition, these 
two procedures attempt to produce selective 
malabsorption of fat and carbohydrate as a 
means of treating the most severely obese 
patients. Th ese operations carry the highest 
mortality rate and are therefore less likely to 
be off ered routinely. 
Roux-en-Y gastric bypass (RYGB). In the 
United States, the RYGB is performed more 
frequently than other procedures that com-
bine malabsorption and restriction. It is con-
sidered by most to be the “gold standard” 
bariatric operation (FIGURE 3). 

Th e RYGB may induce weight loss 
through one or more of the following mecha-
nisms:
 •  a decrease in the size of the gastric 

pouch. After the procedure, this pouch 
has a capacity of about 30 cc (size of a 
thumb)

 •  the small diameter of the gastrojejunal 
anastomosis, which is usually 1 cm

 •  glucose intolerance. About 50% of pa-
tients experience dumping symptoms 
when they ingest refi ned carbohydrates

 •  subclinical malabsorption. Food does 
not encounter the majority of digestive 
enzymes until it reaches the jejunojeju-
nostomy anastomosis 

 •  suppression of ghrelin production. 
Ghrelin is a hormone produced primar-
ily in the gastric fundus and secondarily 
in the duodenum, both of which are by-
passed with the RYGB. Plasma ghrelin 
levels peak before meals and are sup-
pressed with food intake. After RYGB, 
patients demonstrate a fl attening of this 
pattern, which appears to correlate with 
a suppression of appetite.10  

ROB FLEWELL FOR OBG MANAGEMENT

 Three common surgeries FIGURE 2

These restrictive procedures decrease the size of the stomach reservoir without 

impairing absorption of calories. 

ROB FLEWELL FOR OBG MANAGEMENT

 Roux-en-Y gastric bypass FIGURE 3

A gastric pouch is created at the top of the stomach and connected directly 

to the jejunum, bypassing the rest of the stomach and duodenum. 

CONTINUED ON PAGE 44

42_OBGM0110   4242_OBGM0110   42 12/18/09   2:05:58 PM12/18/09   2:05:58 PM



OBG Management  |  January 2010  |  Vol. 22  No. 144

SURGICAL TECHNIQUES / BARIATRIC SURGERY

When is bariatric surgery 
indicated?
Th e NIH Consensus Conference identifi ed 
patients who might be candidates for bariat-
ric surgery, as I noted: 
 •  patients who have a BMI of 40 or above, 

whether or not they have comorbidity
 •  patients who have a BMI of 35 or above 

and comorbidity.6

Th ese recommendations have been ad-
opted by third-party payers.

Potential comorbidities include hyper-
tension, coronary artery disease (CAD), lipid 
abnormality, diabetes, obstructive sleep ap-
nea (OSA), and severe osteoarthritis, among 
others. 

When identifi ed together, several of 
these comorbidities constitute metabolic 
syndrome, a risk factor for CAD. More than 
50 million Americans are thought to exhibit 
this syndrome, which is diagnosed when 
three or more of the following are present: 
 •  waist circumference ≥40 in (102 cm) in 

men; ≥35 in (88 cm) in women
 •  triglycerides ≥150 mg/dL
 •  high-density lipoprotein cholesterol <40 

mg/dL in men; <50 mg/dL in women
 • blood pressure ≥130/85 mm Hg
 • fasting glucose ≥100 mg/dL.

Postsurgery weight loss 
has many benefi ts
Obstructive sleep apnea may resolve
Although this condition is known to be as-
sociated with obesity, it is drastically un-
derdiagnosed.11 In our program, only 21% of 
patients had been given a diagnosis of OSA 
at the time of initial evaluation for surgery. 
After we obtained a polysomnogram (sleep 
study) for each of them, however, the true 
prevalence was determined to be 91%.

OSA can have serious consequences if 
it is untreated, and it may increase the risks 
associated with surgery and general anesthe-
sia. By identifying and treating OSA before 
gastric bypass (RYGB), we were able to elimi-
nate the respiratory ICU stay—a benefi t that 
should be applicable to nonbariatric surger-
ies in the morbidly obese patient as well.12 

With successful bariatric surgery, OSA 
abnormalities identifi ed during polysom-
nography are dramatically improved or elim-
inated. Treatment with continuous positive 
airway pressure (CPAP) or bilevel positive 
airway pressure (BIPAP) can usually be dis-
continued 6 months to 1 year after the dra-
matic weight loss associated with RYGB.

Cancer death rate may be reduced
Th ree consequences of morbid obesity not 
generally thought to be indications for bar-
iatric surgery are:
 • obesity-associated cancer
 • decreased longevity
 • infertility.

However, each of these conditions may 
be improved through successful bariatric 
surgery. 

In a prospective study of more than 
900,000 adults in the United States who were 
followed for 16 years, overweight or obesity 
was thought to account for 14% of cancer 
deaths in men and 20% of cancer deaths in 
women.13 Death rates for persons who had 
a BMI of at least 40 were 52% higher in men 
and 62% higher in women than they were in 
people who had a BMI below that threshold. 
BMI was signifi cantly associated with cancer 
of the esophagus, colon and rectum, liver, 
gallbladder, pancreas, and kidney, as well as 
with non-Hodgkin’s lymphoma and multiple 
myeloma.

A trend toward an increasing risk of 
death with higher BMI was observed for can-
cer of the stomach (men), prostate, breast 
(women), uterus, ovary, and cervix.

Th e benefi ts of bariatric surgery in re-
gard to cancer incidence and longevity were 
revealed in a 15-year, nonrandomized, pro-
spective study involving more than 4,000 
patients.14 At 10.9 years of follow-up, with a 
follow-up rate of 99.9%, this investigation 
concluded that bariatric surgery reduces 
mortality attributable to cardiovascular dis-
ease and cancer.14 Most surprising was the 
fi nding of a reduced incidence of cancer in 
patients who underwent bariatric surgery, 
compared with matched controls.14 An edi-
torial accompanying this study summed it 

Candidates for 
bariatric surgery 
include patients 
who have a BMI ≥40 
and those who have 
a BMI ≥35 along with 
a comorbidity
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up in the headline: “Th e missing link—lose 
weight, live longer.”15 

Th e Framingham risk score estimates 
the 10-year risk of CAD. Th is score is reduced 
by more than 50% after successful gastric by-
pass surgery.16

After surgery, fertility improves and 
pregnancy has better outcomes
From your practice, you’re certainly aware 
of the detrimental eff ects that obesity has 
on fertility, pregnancy, and fetal health.17–22 

Although neither pregnancy nor impaired 
fertility is a primary indication for surgical 
weight reduction in an obese woman, bar-
iatric surgery can improve the likelihood of 
fertility and successful pregnancy. 
Advise patients to delay pregnancy after 
bariatric surgery. Although none of the bar-
iatric operations performed today are con-
traindications to pregnancy, we caution 
all women to delay pregnancy—using two 
forms of birth control—until weight loss has 
stabilized. Th is usually takes about 12 to 18 
months after surgery. 

In our program, we identifi ed 28 women 
who became pregnant following gastric by-
pass. Although we had cautioned all women 

to avoid early pregnancy, 10 became preg-
nant within 1 year of the bypass. Among these 
women, the rate of miscarriage was 40%, 
compared with 17% among the 18 women 
who waited more than 1 year to conceive. 
Th ese percentages merit concern despite the 
small sample size. 

Dao and colleagues concluded that the 
timing of pregnancy after gastric bypass is 
irrelevant.23 However, critical review of their 
data reveals an average weight gain of 4 lb in 
the group of women who became pregnant 
within a year after surgery (range, -70 to +45 
lb), compared with 34 lb in the group that 

Obesity is a global problem, but the 
United States takes the cake 

The World Health Organization has estimated that there are 1 billion over-

weight adults on the planet. The problem of obesity, however, is con-

centrated in the United States. For well over a decade, the problem has 

escalated, with the US obesity rate referred to as “epidemic” and “a cri-

sis”—among both adults and children.24

 Among adults 20 years and older, the prevalence of obesity in the 

United States is 32%, and the prevalence of morbid obesity is almost 5%. 

Among adult women 20 to 39 years old, the prevalence of obesity and 

morbid obesity is 29% and 8%, respectively.27

Among adults 20 
years and older in 
the United States, 
the prevalence of 
obesity is 32%, and 
the prevalence of 
morbid obesity is 
almost 5%
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waited at least 1 year to conceive (range, +13 
to +75 lb). As it was among our own patients, 
miscarriage was more common in the early 
group (24% vs 8% in the late group). Although 
these data are not statistically signifi cant, 
they should arouse concern. I believe the 
most prudent advice to give women follow-
ing bariatric surgery is to delay pregnancy 
until weight loss has stabilized. 

Complications of bariatric 
surgery
Complications following bariatric surgery 
are intrinsic to the specifi c procedure per-
formed. Because RYGB and the Lap-Band 
procedure constitute the overwhelming ma-
jority of bariatric operations, the most im-
portant complications associated with these 
surgeries will be addressed.

After RYGB, greatest risk 
is intestinal obstruction
Some of the early postoperative complica-
tions following RYGB are unlikely to be seen 
by physicians other than bariatric surgeons. 

Th ey include anastomotic leaks, peritonitis, 
and bleeding. Pulmonary emboli should be 
managed as usual during the postoperative 
course. Th e amount of heparin necessary to 
achieve therapeutic anticoagulation may be 
quite substantial, but this fact should not de-
ter the treating physician. 

Nausea is almost universally present 
during the fi rst few days after RYGB. When 
nausea and increasing food intolerance oc-
cur later (after the patient has demonstrated 
that food can be tolerated), it may indicate 
stenosis of the gastrojejunal anastomosis. 
Th e optimal study to evaluate these symp-
toms is a barium upper gastrointestinal (GI) 
swallow study. Stenosis can usually be man-
aged by endoscopic dilatation.24

Intestinal obstruction. One of the most seri-
ous problems following RYGB is intestinal 
obstruction, which may be caused by inter-
nal hernia, adhesion, intussusception (not 
rare in the gastric bypass patient), and other 
less common causes (FIGURE 1, page 38). In-
testinal obstruction may occur early or years 
after the procedure. 

In the RYGB patient, obstruction mani-
fests with prominent pain, but distension 
and vomiting are usually absent, and plain 
abdominal radiographs are generally nor-
mal. Th e reason for this unusual presenta-
tion? Th e biliopancreatic limb tends to be the 
segment involved in the blockage, thereby 
creating a closed-loop obstruction. Th e most 
effi  cient way to diagnose this potentially life-
threatening problem is by computed tomog-
raphy (CT) (FIGURE 4).

Lap-Band complications 
may be pervasive
Th e Lap-Band procedure is often touted as 
having very low morbidity and mortality. 
However, data from outside the United States, 
where longer follow-up has been conducted, 
have cast a shadow of doubt on the supposed 
benefi ts of this restrictive procedure.

One study involving nearly 900 patients 
and 12 years of follow-up identifi ed a rate of 
late complication of nearly 28% (2.3%, band 
erosion; 15.5%, pouch dilatation; 8.9%, port 
problems) and a rate of major reoperation of 

 CT facilitates diagnosis of closed-loop 
obstruction
 FIGURE 4

These computed tomography images reveal obstruction of the remnant stomach, 

duodenum, and proximal jejunum (the biliopancreatic limb) in a patient who has 

undergone Roux-en-Y gastric bypass.

One of the most 
serious potential 
problems following 
Roux-en-Y gastric 
bypass is intestinal 
obstruction

PHOTO COURTESY THOMAS  A. STELLATO, MD

Fluid-fi lled 
remnant stomach
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nearly 30%. Th e failure rate increased over 
time, reaching 65% at 10 years.

Despite these concerns, there is wide-
spread enthusiasm among patients and bar-
iatric surgeons who are proponents of this 
procedure.
A life-threatening complication. Any physi-
cian who might care for a patient who has 
undergone a Lap-Band procedure should be 
aware of one potentially life-threatening con-
sequence: a slipped band. Th is complication 
can lead to incarceration of the stomach—
usually the fundus—which, if left untreated, 
causes gastric infarction.

Th e main symptom of band slippage is 
pain. Any patient who has a Lap-Band and 
who reports signifi cant upper abdominal pain 
must be evaluated to exclude slippage. Evalu-
ation usually consists of a swallow study. Sur-
gical correction is mandatory and urgent. 

When nutrition is a concern
Like complications of surgery, the nutri-
tional demands following bariatric surgery 
depend on the type of procedure that is per-
formed. 

After Lap-Band and other purely 
restrictive procedures, nutritional 
levels remain stable 
With restrictive procedures, such as the Lap-
Band operation, the GI tract is essentially 
unaff ected. Consequently, vitamin and mi-
cronutrient absorption remains intact. In 
these patients, we usually recommend a 
daily multivitamin. We assess serum levels to 
determine whether calcium and vitamin D 
supplementation might be necessary, which 
is especially important in female patients.

Close monitoring is needed after 
RYGB
After RYGB and other combined procedures, 
the question of nutritional supplementation 
becomes more complex.25 Bypass of the duo-
denum and upper jejunum aff ect absorption 
of iron, vitamin B

12
, calcium, and vitamin D. 

Serum calcium assessment is inadequate to 
determine the adequacy of calcium and vita-
min D supplementation. 

We evaluate parathyroid hormone and 
alkaline phosphatase levels in these patients. 
Any increase in these levels in the presence of 
normal serum calcium suggests the induction Any physician 

who might care 
for a patient who 
has undergone a 
Lap-Band procedure 
should be aware of 
the possibility of a 
slipped band, a 
life-threatening 
complication
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of secondary hyperparathyroidism and the 
need for additional calcium and vitamin D.26 

Our recommendations for all patients 
following RYGB are a daily multivitamin, vi-
tamin B

12
, and supplemental calcium and 

vitamin D. Vitamin B
1
 (thiamine) defi ciency 

is extremely rare unless prolonged vomiting 
has been present. If B

1
 defi ciency is suspect-

ed, administer thiamine before giving glucose 

because glucose can make symptoms worse. 
Most women also need supplemental 

iron, which can be provided alone or in com-
bination with the multivitamin, as in prena-
tal vitamins. 

After RYGB, we measure vitamin and 
iron levels at 2 weeks, 3 months, 6 months, 12 
months, 18 months, and then yearly thereaf-
ter unless a major abnormality is identifi ed. 

After Roux-en-Y 
gastric bypass, 
the patient should 
take a daily 
multivitamin, 
vitamin B12, 
and supplemental 
calcium and 
vitamin D
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