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Abstract: As the obesity epidemic spreads across the world,  

physicians of all specialties will be called on to participate in the 

management of this condition. Gastroenterologists are no exception 

and can expect, in the future, to play a major role in all aspects of 

the care of the obese patient. Thus, gastroenterologists must learn 

to recognize, prevent, and treat gastrointestinal disorders related to 

obesity, and they must have an understanding of the risks and bene-

fits of various management strategies. Gastroenterologists may also 

be called upon to assist in the evaluation and management of liver 

and gastrointestinal problems that have developed following bariatric 

surgery. When treating these problems, a thorough understanding  

of the anatomic and physiologic perturbations associated with a  

given procedure is essential, as is the knowledge of which complica-

tions are linked to weight loss and which are linked to a specific 

surgical approach.

Obesity is a chronic and stigmatizing condition that has 
become a major health problem in most industrialized 
countries because of its prevalence, serious health conse-

quences, and economic impact. It is estimated that illnesses related 
to obesity are responsible for 300,000 deaths in the United States 
alone each year.1

Obesity has particular relevance for the gastroenterologist for 
several reasons: first, because of its association with a variety of 
gastrointestinal disorders; second, as the gastroenterologist may be 
called upon to evaluate obese patients prior to surgery or to assess 
and treat postoperative complications in patients who have under-
gone obesity surgery; and, third, because the gastrointestinal tract 
may be an important target for future obesity therapies.2,3 

From a clinical perspective, obesity can be defined as excess 
body fat that leads to increased morbidity and mortality.2 The dif-
ferentiation of a healthy fat mass from an unhealthy fat mass is not 
absolute, as it is influenced by factors such as genotype, age, gender, 
fat distribution, and physical fitness.2 

To facilitate comparisons between individuals of different 
heights, body weight status may be conveniently described in terms 
of the body mass index (BMI), which is calculated as weight (in kg) 
divided by height (in m2) or as weight (in pounds) divided by height 
(in inches) times 703. A normal BMI ranges from 18.5 to 24.9, and 
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obesity is defined as a BMI in excess of 30. Additional risk 
factors for obesity-related illness and mortality include a 
waist circumference in excess of 102 cm in men and 88 
cm in women, a weight gain of 5 kg or more between the 
ages of 18–20 years, poor aerobic fitness, and being of 
Southeast Asian descent.4

Before discussing the complications of bariatric 
procedures, it should be noted that obesity has been 
associated with a number of gastroenterologic disorders,  
in which natural history may be altered, either favor-
ably or unfavorably, by interventions for weight loss. 
In the evaluation of postsurgical patients, it is essential 
to acknowledge the range of gastrointestinal disorders 
associated with obesity, lest a disorder attributed to the 
intervention was, in fact, preexistent.

Obesity and Gastrointestinal Disease 

Although some gastroenterologic associations of obesity 
such as gastroesophageal reflux disease (GERD) and 
cholelithiasis have been recognized for decades, recent 
epidemiologic studies have revealed the broad spectrum 
of gastrointestinal symptoms and disorders that may occur 
in obese patients. In addition to confirming the associa-
tion between obesity and GERD symptoms, these studies 
have also described an increased prevalence of symptoms 
such as dyspepsia, diarrhea, nausea, vomiting, abdominal 
pain, constipation, and bloating in obese subjects.5-10 

Indeed, mindful of these preoperative associations, some 
surgical series have taken pains to document their resolu-
tion following surgical intervention.11 For the most part, 
the physiologic basis of some of these symptoms remains 
unclear; some patients have reported association with 
Helicobacter pylori infection,12 others have documented 
delayed gastric emptying,13 and still others have noted 
accelerated emptying and reduced postprandial gastric 
volumes.14 The possible contribution of gastric physiol-
ogy to altered satiation has also been the focus of some 
attention, although data to date have provided conflicting 
results.15 For now, it is sufficient to say that the evalua- 
tion of obese patients, be it preoperatively or postopera-
tively, should be mindful of the high prevalence of various 
gastrointestinal complaints in this patient population.

Gastroesophageal Reflux Disease 
Most large epidemiologic studies have documented a  
higher prevalence of symptoms and/or pathology attrib-
utable to GERD among obese individuals than lean 
individuals.5-10,16-19 A recent meta-analysis confirmed this 
association; the odds ratio was 1.94 for GERD symptoms 
in obese subjects and 1.76 for esophagitis in overweight 
or obese individuals together.20 Studies of GERD patho-
physiology support these findings, documenting increased 
acid exposure,21,22 more frequent transient lower esopha-

geal sphincter relaxations,23 and compromised integrity of 
the esophagogastric junction.24 The relevance of weight 
changes to these conditions was nicely illustrated in 
a study conducted in lean individuals, in which even a 
modest degree of weight loss, such as 2–3 kg, resulted in 
a marked improvement in symptoms.25 Of relevance to 
the occurrence of postoperative dysphagia, there is some 
evidence that obese patients with GERD are more likely 
to harbor impaired esophageal motility.26

Obesity and Esophageal Adenocarcinoma    
Although the relationship between obesity and Barrett 
esophagus remains to be defined,20 a large volume of evi-
dence indicates that there is a strong association between 
obesity and adenocarcinoma of the esophagus and gastric 
cardia.20,27-33 In a study based on a registry of the entire 
Swedish population, Lagergren and colleagues demon-
strated a dose-dependent relationship between BMI and 
esophageal adenocarcinoma.27 The adjusted odds ratio was 
7.6 for individuals in the highest BMI quartile compared 
with those in the lowest quartile, whereas obese individu-
als (BMI >30 kg/m2) had an odds ratio of 16.2 compared 
with lean individuals (BMI <22 kg/m2). The odds ratio for 
adenocarcinoma of gastric cardia was 2.3 for individuals 
in the highest BMI quartile compared with those in the 
lowest quartile and 4.3 for obese individuals compared 
with lean individuals. These findings suggest a powerful 
association between obesity and adenocarcinoma of the 
esophagus and gastric cardia; the precise basis for this link 
and how obesity interacts with other risk factors such as 
GERD, gender, and social habits, however, remains to be 
clarified.31 Furthermore, the impact of weight loss and 
bariatric surgery on this association is unclear; whether 
or not such patients should be enrolled in a surveillance 
program remains an unresolved issue.

Gallbladder Disease 
Obesity is an important risk factor for gallstones, partic-
ularly in women, among whom the risk of symptomatic 
gallstones increases linearly with BMI.34 Data from the 
Nurses Health Study demonstrated that obese women 
(BMI >30 kg/m2) had a 2-fold excess risk and extremely 
obese women (BMI >45 kg/m2) had a 7-fold excess risk 
of symptomatic gallstones compared with lean women 
(BMI <24 kg/m2).35 Most recently, Tsai and colleagues 
defined abdominal circumference and waist-to-hip ratio 
as further independent risk factors for cholecystectomy 
in women.36 Here again, a plausible physiologic basis can 
be provided.37 These associations have important clinical 
implications: in one series of 144 patients being evalu-
ated for bariatric surgery, 30% had already undergone 
cholecystectomy and 22% of patients with an intact 
gallbladder were found to have gallstones on preopera- 
tive ultrasonography.38
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Pancreatitis 
Not surprisingly, given the association described above 
with cholelithiasis, obesity has been identified as a risk 
factor for the development of pancreatitis.39 Furthermore, 
obese patients who develop pancreatitis from any cause 
are at a greater risk for developing severe pancreatitis 
and related complications and often experience a worse 
outcome than do lean patients.40-42 This latter observation 
tends to support the use of prophylactic cholecystectomy 
at the time of a bariatric surgical procedure. 

Liver Disease 
Obesity is associated with a distinct spectrum of liver 
abnormalities, now encompassed within the term non- 
alcoholic fatty liver disease (NAFLD), which range patho-
logically from macrovesicular steatosis and steatohepatitis 
to fibrosis and cirrhosis. These abnormalities manifest 
clinically as hepatomegaly, elevated liver enzymes, or 
abnormal imaging studies.43 The critical issue here is 
recognition; failure to recognize significant liver disease 
preoperatively may lead to disaster in a patient with estab-
lished cirrhosis and portal hypertension. A liver status 
assessment is, therefore, an important prerequisite for any 
patient being considered for obesity surgery, and severe 
liver disease may preclude some surgeries. 

Gastrointestinal Cancer
Obesity is recognized as an important risk factor for 
cancer of the esophagus, colon, rectum, gallbladder, pan-
creas, and kidney in both genders, and for cancer of the 
breast, uterus, cervix, and ovary in women.32 Of particular 
importance to the gastroenterologist are the associations 
between obesity and colorectal cancer44-48 and obesity 
and colonic adenomas.49,50 It has been suggested that the 
presence of obesity may adversely influence the outcome 
of patients with colon cancer.51 These observations have 
important implications for the care of obese patients 
following bariatric surgery and beg the questions: does 
weight loss reduce or eliminate the risk of colon cancer, 
and should surveillance be initiated or continued? Given 
the magnitude of the risk associated with obesity (80% 
increased risk for men) and the lack of prospective data 
indicating otherwise, it would appear to be prudent to 
regard obese patients as belonging in a high-risk group for 
colon cancer, regardless of surgical intervention. 

Assessment of Risk and Benefit

Nonsurgical treatments, whether dietary regimens or 
pharmacologic approaches, have a poor track record in 
the management of morbid obesity. Weight loss associ-
ated with pharmacologic therapy has been modest, and 
several agents have been withdrawn because of toxicity.52 

For these reasons, surgery has assumed the pre-
eminent role in the management of obesity. Surgical 
approaches are based, primarily, on two main mecha-
nisms: the restriction of caloric intake through the cre-
ation of a very small gastric reservoir or the induction 
of malabsorption by shortening the absorptive length 
of the small intestine. Before considering a patient as a 
surgical candidate, it is important to assess their risk for 
postoperative complications, which is greater in individu-
als with a history of obesity-related cardiovascular disease, 
impaired pulmonary function, thromboembolic disease, 
diabetes, liver disease, or prior surgery. The current over-
all mortality rate for obesity surgery is 1.5% but should 
be less, and approximately 75% of the deaths are caused 
by anastomotic leaks and peritonitis and 25% are caused 
by pulmonary embolism.2

Indications for Surgery
Although comparative randomized trials with other 
approaches have not been performed, gastrointestinal 
surgery is currently the most effective approach to achiev-
ing weight loss in severely obese patients.52,53 Indications 
for the surgical management of morbid obesity were 
developed by the National Institutes of Health Consensus 
Development Panel in 199154 and continue to be widely 
accepted.53 Eligible patients should have: a) either class 
III obesity (BMI >40 kg/m2) or class II obesity (BMI 
>35.0–39.9 kg/m2) accompanied by one or more severe 
obesity-related medical complications (eg, hypertension, 
type 2 diabetes mellitus, heart failure, or sleep apnea) and 
b) failed dietary attempts at weight control. The goal of 
surgery is to reduce the morbidity and mortality associ-
ated with obesity and to improve metabolic and end-organ 
function. Several studies have amply demonstrated that 
bariatric surgery is effective in achieving these objectives 
and that surgery improves quality of life.55-56 

It is also important to recognize that the majority of 
individuals who are at an increased risk for obesity-related 
complications lie in the BMI range between 25 and 35. 
Numerically, this group greatly outnumbers the minor-
ity who suffer from morbid obesity (BMI >35); efforts 
to comprehensively address the toll of obesity-related 
illnesses will ultimately have to tackle the management, 
surgical or otherwise, of this group, as well.

The Role of Preoperative Endoscopy
It has been widely held that upper gastrointestinal endo-
scopy should be performed in all patients being actively 
considered for bariatric surgery. This approach was predi-
cated not only on the need to document the preoperative 
state of the upper gastrointestinal tract to better interpret 
the significance of postoperative lesions, but also on the 
need to identify preexisting pathology. Several series 
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have, indeed, documented the discovery of significant 
upper gastrointestinal pathology at endoscopy in patients 
selected for various bariatric procedures.57-62 In reviewing 
these series, it is notable that the most prevalent findings, 
not surprisingly, are related to GERD or to pathologies 
associated with H. pylori, leading some clinicians to sug-
gest that endoscopy should be restricted to those with 
GERD symptoms60 or positive H. pylori serology.62 Other 
clinicians, reporting a high prevalence of both esophagitis 
and gastroduodenal lesions among asymptomatic patients, 
do not support the recommendation.58 Pending definitive 
results from prospective studies, the place of preoperative 
endoscopy remains unclear.

Surgical Options 

Bariatric surgical procedures can be divided into two 
main types: malabsorptive and restrictive (Table 1). 
Vertical banded gastroplasty (VBG) and laparoscopic 
adjustable gastric banding (LAGB) are purely restrictive 
procedures that result in similar anatomical changes. Both 
procedures limit solid food intake by restricting the size 
of the gastric reservoir and leave the absorptive function 
of the small intestine intact. In contrast, malabsorptive 
procedures are performed to decrease nutrient absorption 
by shortening the functional length of the small intestine. 
Jejunoileal bypass (JIB), biliopancreatic diversion (BPD), 
and BPD with duodenal switch operation are examples of 
malabsorptive procedures. Some procedures, such as the 
Roux-en-Y gastric bypass (RYGB), have both restrictive 
and malabsorptive impacts. In the United States, RYGB 
has been the most popular approach; in Europe and 
elsewhere, LAGB has acquired considerable support. In 
head-to-head comparisons, weight loss has been greater 
following RYGB than with restrictive procedures, with 
little difference among individual restrictive procedures in 
terms of long-term weight loss.52 

Efficacy of Bariatric Surgical Procedures
Gastric Bypass Initially developed as an open proce-
dure, RYGB is now usually performed laparoscopically. 
The move to the laparoscopic approach is supported 
by a number of studies. In a prospective, randomized 
study conducted on 104 patients with morbid obesity 
comparing the laparoscopic approach with open surgery, 
operating time (mean 186.4 minutes vs 201.7 minutes) 
and duration of hospital stay (5.2 days vs 7.9 days) were 
shorter and late complications less common (11% vs 
24%) following the laparoscopic approach, yet weight 
loss was similar to that achieved with open surgery and 
conversion rates were low at 8%.63 Podnos and colleagues 
reviewed 10 laparoscopic studies covering 3,464 patients 
and 8 open gastric bypass studies involving 2,771 patients. 

Laparoscopic gastric bypass was associated with a lower 
frequency of iatrogenic splenectomy, wound infection, 
incisional hernia, and mortality; however, there was an 
increase in the frequency of early and late bowel obstruc-
tion, gastrointestinal hemorrhage, and stomal stenosis. 
There were no significant differences in the frequencies of 
anastomotic leak, pulmonary embolism, or pneumonia.64 

Banded Gastroplasty VBG is a purely restrictive proce-
dure in which the upper part of the stomach is partitioned 
by a vertical staple line, leaving a narrow outlet that is 
then wrapped by a prosthetic mesh or band to maintain 
the lumen. LAGB is a purely restrictive procedure that 
compartmentalizes the upper stomach by placing a tight, 
adjustable prosthetic band around the entrance of the 
remainder of the stomach. These two procedures have 
been compared in a number of studies. In one such study, 
100 morbidly obese patients were randomized to either 
VBG or LAGB and followed for a minimum of 2 years.65 
There were no deaths or conversions in either group. 
Although operation time (65.4 minutes vs 94.2 minutes) 
and hospital stay (3.7 days vs 6.6 days) were, on average, 
shorter for LAGB, late complications were more preva-
lent in this group (32.7% vs 14%), with band slippage 
being the most frequent complication. Weight loss was 
greater in the VBG group; using Reinhold’s classification, 
a residual excess weight of less than 50% was achieved at 
2 years in 74% of the VBG group, in comparison to only 
35% of the LAGB group.65 

An evaluation of 1,863 patients who had undergone 
LAGB revealed a mortality rate of 0.53% (mainly attrib-
utable to cardiovascular complications such as myocardial 
infarction and pulmonary embolism), a conversion rate 
of 3.1%, and a postoperative complication rate of 10.2%. 
The most common problems were tube port failure, gas-
tric pouch dilation, and gastric erosion.66 

Restrictive 
• Vertical banded gastroplasty 
• Laparoscopic adjustable gastric band 
• Intragastric balloon

Malabsorptive 
• Jejunoileal bypass
• Biliopancreatic diversion
• Biliopancreatic diversion with duodenal switch

Mixed 
• Roux-en-Y gastric bypass 

Table 1. Types of Bariatric Surgical Procedures
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Intragastric Balloon The BioEnterics Intragastric  
Balloon (Inamed) consists of a soft, saline-filled balloon 
inserted endoscopically to promote a feeling of satiety, 
thereby restricting food intake. Mean excess weight  
loss has been reported to be 38% and 48% for 500 mL  
and 600 mL balloons, respectively.67-71 Associated 
morbidity can be severe, however,68,69 and includes a 
high incidence of severe nausea and vomiting (as high 
as 76.8% in one study),68 esophagitis, erosive gastritis, 
and even gastric perforation. This approach may be of 
greatest value in the short term and has been proposed 
as a valuable bridge to a more definitive anti-obesity sur-
gical procedure.71 Currently not available in the United 
States, this procedure has been evaluated only in Europe  
and Brazil. 

Sleeve Gastrectomy Sleeve gastrectomy is a relatively 
new technique that is most commonly offered to patients 
with supermorbid obesity as a first stage in surgical 
management. This technique allows a surgeon to first 
perform a less technically challenging partial gastrectomy 
and delay the more demanding laparoscopic RYGB  
or BPD until the patient has reached a lower body 
weight.72 Sleeve gastrectomy has also been used as an 
isolated initial bariatric procedure, particularly in high-
risk patients.73 In a head-to-head comparison, sleeve 
gastrectomy was associated with more rapid and greater 
weight loss and was also better tolerated and safer than 
the intragastric balloon.74

Biliopancreatic Diversion BPD consists of a partial 
gastrectomy and the formation of a gastroileostomy with 
a long Roux limb and a short common channel, thus caus-
ing malabsorption. Weight loss has been impressive, and 
the main complication has been nutritional deficiencies. 
In one study, almost 80% of operated patients reported an 
improvement in self-esteem, physical activity level, work 
ability, and social life.75

Biliopancreatic Diversion With Duodenal Switch In 
this variant of the BPD procedure described above, a 
sleeve gastrectomy involving the removal of approxi- 
mately 60% of the greater curvature of the stomach is 
performed, the proximal duodenum is transected, the 
distal end of the duodenum is closed, and the proximal 
duodenum is anastomosed to the distal small intestine 
250 cm proximal to the ileocecal valve. The sleeve pro-
cedure causes gastric restriction but also allows better 
preservation of gastric physiologic function than distal 
gastrectomy. This procedure has been advocated for 
patients with supermorbid obesity (BMI >50 kg/m2). In 
one study, the average excess weight loss was 46% after  
6 months and 58% after 9 months.76 

Jejunoileal Bypass First reported in 1969, this proce-
dure was designed to bypass most of the small intestine 
and induce weight loss through malabsorption. The JIB 
procedure involved the division of the jejunum close to 
the ligament of Treitz and the connection of its proximal 
end to the ileum a short distance proximal to the ileocecal 
valve, thereby diverting nutrients from the majority of the 
small bowel and resulting in profound malabsorption. 
Although the degree of excess weight loss achieved was 
impressive, JIB was associated with multiple complica-
tions including severe diarrhea, electrolyte imbalance, 
oxalate renal stones, vitamin deficiencies, malnutrition, 
arthritis, liver failure, and death. This operation is, there-
fore, no longer performed.

Gastrointestinal Complications of Surgical 
and Endoscopic Procedures For Obesity

Gastrointestinal complications following surgical and 
endoscopic procedures for obesity may be conveniently 
divided into two main categories: complications that are 
common to any anti-obesity procedure and those that 
result from a specific procedure.77-79

 
Consequences of All Surgical Procedures
Gallstones Gallstone formation is associated with rapid 
weight loss. The prevalence of gallstones 6 months follow-
ing obesity surgery has been reported to be as high as 22% 
and may be even higher among patients who have under-
gone malabsorption-inducing procedures.80 A reduction 
in the gallbladder-emptying rate, an increase in gallbladder 
residual volume, and a decrease in the gallbladder-refilling 
rate all contribute to gallbladder stasis and, thereby, the 
formation of gallstones.81 For these reasons, as well as the 
aforementioned morbidity associated with pancreatitis 
in obese patients, some clinicians advocate performing 
prophylactic cholecystectomy in all patients at the time 
of bariatric surgical procedures; most clinicians, however, 
resort to removing the gallbladder only in those who have 
gallstones at the time of surgery.82 Alternatively, a dose of 
ursodiol 600 mg daily may provide prophylaxis against 
gallstone formation after GBP-induced rapid weight loss. 

Vomiting The most common complication of bariatric 
surgery is prolonged vomiting. Recording a dietary his-
tory of both intake and portion sizes is important, as the 
most common reason for vomiting after gastric bypass 
is stomal stenosis, which occurs in 5–15% of patients83 
and is usually treated successfully by endoscopic balloon 
dilatation.84 If left untreated, stomal stenosis can result 
in serious nutrient deficiencies and can even lead to the 
development of Wernicke-Korsakoff encephalopathy and 
peripheral neuropathy.85
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Pulmonary Embolism Pulmonary embolism (PE) 
remains one of the leading causes of early mortality fol-
lowing bariatric surgery.86 In one series, the risk of fatal 
embolism was 0.2% and increased to 4% among those 
with preexisting severe venous stasis.87 The diagnosis of PE 
can be problematic because standard diagnostic modalities 
(eg, ventilation-perfusion radionuclide scans, computed 
tomography [CT] angiography, pulmonary angiography, 
lower extremity duplex scanning) may be technically chal-
lenging in extremely obese patients. Primary prevention 
is the key to reducing morbidity and mortality. Most 
bariatric surgeons employ prophylaxis with compression 
devices in conjunction with subcutaneous heparin.88 
Immediate anticoagulation is prescribed for patients for 
whom there is a high level of clinical suspicion. In rare 
patients in whom anticoagulation is contraindicated, a 
mechanical filter can be placed in the inferior vena cava to 
lower the risk of continued embolization.

Wound Infection Rates of wound infection are signifi-
cantly greater with open procedures (10–15%) compared 
with laparoscopic procedures. The incidence of wound 
infections can be decreased by the preoperative adminis-
tration of antibiotics.89

 
Rhabdomyolysis Postoperative rhabdomyolysis has 
been reported among morbidly obese patients following 
bariatric procedures and, especially, laparoscopic duode-
nal switch procedures, which have an associated incidence 
of 1.4%.90 Affected patients present in the early postop-
erative period with muscle pain in the buttock, hip, or 
shoulder regions. Routine measurement of creatine kinase 
and serum creatinine levels, both prior to and following 
surgery, can aid detection. 

Hemorrhage Gastrointestinal bleeding is an uncommon 
complication of bariatric surgery. Upper gastrointestinal 
bleeding in patients who have undergone gastric bypass 
surgery may occur in the esophagus, gastric pouch, or 
Roux limb just distal to the anastomosis.91 Instances of 
hemorrhage from a Mallory-Weiss tear have also been 
reported.92 These areas are readily accessible for diagnosis 
and therapy using a standard upper gastrointestinal endo-
scope. Although present in up to 20% of patients follow-
ing gastric bypass procedures, anastomotic ulceration is 
a rare cause of bleeding and when it occurs is typically 
associated with concomitant nonsteroidal anti-inflam-
matory drug (NSAID) use. As a result, NSAIDs should 
be avoided in this patient population. Whether H. pylori 
infection is an important risk factor for anastomotic 
ulceration is somewhat controversial. 

The distal stomach and proximal duodenum may not 
be accessible with a conventional endoscopic approach. If 
bleeding from the distal stomach or proximal small bowel 
is suspected, a pediatric colonoscope or enteroscope may 

be used to evaluate the area. In addition, interventional 
angiography may be able to both locate and treat bleeding 
lesions in these areas. 

Weight Gain Although failure to lose weight following 
bariatric surgery is rare, some patients may subsequently 
regain a significant percentage of the weight that they ini-
tially lost. Apart from technical failures, this occurrence 
is most commonly associated with maladaptive eating 
patterns during the early postoperative period, progressive 
noncompliant eating, and behavioral problems.

Cancer Given the associations between obesity and 
cancer previously discussed and the lack of sufficient lon-
gitudinal data to indicate the elimination of the increased 
risk of cancer through bariatric surgery, postoperative 
surveillance for cancer, including gastrointestinal, colon, 
and, in particular, esophageal cancer remains a concern. 
No consensus exists on this issue; one researcher recom-
mended commencing surveillance for patients with 
symptomatic GERD for 15 or more years after surgery.93 
As we learn more regarding the associations between obe-
sity treatments and cancer,94 these issues will, hopefully, 
be resolved.

Consequences of Specific Surgical Procedures
Roux-en-Y Gastric Bypass Overall mortality rates  
for RYGB are very low, ranging from 0% to 1% for  
both open and laparoscopic approaches, in various 
reports.95 Preoperative predictors include a BMI greater 
than 50 kg/m2, a forced expiratory volume of less than 
80%, an abnormal electrocardiogram, and a history of 
prior abdominal surgery.96 

Complications associated with gastric bypass include 
stomal stenosis, anastomotic leak leading to peritonitis, 
splenic injury, hemorrhage, marginal ulceration, staple 
line disruption, dilatation of the bypassed stomach, and 
internal hernia formation, as well as the development 
of dumping syndrome and nutrient deficiencies. Com-
plications requiring invasive therapeutic intervention 
are relatively common, occurring in up to a quarter of 
all patients.97,98 Predictors of complications include lack 
of surgical experience and sleep apnea and hypertension 
prior to surgery.98

The most common complication is a stricture at the 
gastrojejunal anastomosis and has been reported in 3–17% 
of patients in various case series.97-103 The vast majority 
can be treated successfully by endoscopic dilatation with-
out compromising weight loss.99-101,103 In one series of  
14 patients, a 15-mm hydrostatic balloon was used in  
12 patients and an 18-mm balloon was used in 2 patients. 
In the first group, 7 of the 12 patients (58%) had a treat-
ment response, making further dilation unnecessary;  
1 patient had a response to a further 15-mm balloon dila-
tion; 3 patients had a response to a subsequent 18-mm bal-



Gastroenterology & Hepatology Volume 3, Issue 7  July 2007  565

G A S T R O I N T E S T I N A L  I S S U E S  I N  T H E  O B E S E  PA T I E N T

loon dilation; and 1 patient required 18-mm and 25-mm  
balloon dilations. The 2 patients initially treated  
with an 18-mm balloon required no further dilations. 
There were no complications with any of the 23 dila- 
tions performed.103

In one series, intestinal obstruction was the second 
most common complication, occurring in 7.3% of 
patients. Causes included adhesions, an internal hernia 
at the transverse mesocolon level, jejunojejunostomy 
stricture, and cicatrix formation around the Roux limb at 
the transverse mesocolon level.98 In another series of 711 
RYGB patients, 13 (1.8%) developed an obstruction that 
required surgical intervention. The etiology of obstruc-
tion was an internal hernia in 6 cases, adhesive bands in  
5 cases (only 2 were related to prior open surgery), scarring 
of the mesocolonic window in 1 case, and an incarcerated 
ventral hernia in 1 case.104 

Although less common, an anastomotic leak is a pot-
entially life-threatening complication of RYGB105-110 and 
has a mortality rate of 6–10% in some circumstances.106-

108 This complication usually develops soon after surgery; 
a series of over 2,000 patients reported an overall leak  
rate of 2.1% and a median interval to leak presenta-
tion of 3 days.108 Early diagnosis, before the develop-
ment of peritonitis, is critical. Hamilton and colleagues 
attempted, therefore, to define early signs and symptoms 
of anastomotic leaks. In a retrospective review of 210 
consecutive patients who underwent RYGB, 9 leaks were 
documented, at an incidence rate of 4.3%. Evidence of 
respiratory distress and a heart rate exceeding 120 bpm 
were the two most sensitive leak indicators.110 Various 
studies have advocated the use of upper gastrointestinal 
contrast studies106,109 or CT.107 Although surgical explora-
tion is indicated in most cases, a small series very recently 
reported the successful management of chronic leaks by a 
variety of endoscopic techniques.105

Marginal ulceration, noted quite frequently at endos-
copy following RYGB,102 may result in hemorrhage, pain, 
or perforation. In one series of over 1,000 patients, the 
median interval to diagnosis was 2 months.102 This com-
plication is most likely to occur in smokers or patients 
using NSAIDs102 and will, of course, be exacerbated by 
anticoagulant use. Marginal ulcers may be satisfactorily 
treated by proton-pump inhibitor therapy.111 A gastro-
gastric fistula may also develop at the site of a marginal 
ulcer; this late complication (mean interval to diagnosis 
80 days in one large series112) was described in 1.2% of 
1,292 patients in one series,112 can be diagnosed by upper 
gastrointestinal radiology or endoscopy,112,113 and can usu-
ally be managed conservatively, especially if weight gain 
does not occur.113 

Hemorrhage may occur from other sites. Hemor-
rhage from bleeding that originates at the staple line has 
even been reported to present as small-bowel obstruction 

resulting from the impaction of an intraluminal clot at the 
jejunojejunostomy.114 NSAID users are especially suscep-
tible to bleeding because of the bypassed stomach, an area 
that may be challenging to access.115

Less common complications such as weight gain 
resulting from dilatation of the gastrojejunal anasto-
mosis,116 dilatation of the excluded stomach,117 and 
biliary disease118 may pose considerable challenges to  
the endoscopist. 

Because RYGB should ameliorate gastrointestinal 
symptoms that are commonly experienced by morbidly 
obese patients,119 the clinician needs to be alert to the 
new onset of gastrointestinal symptoms following this 
procedure. As symptoms related to the aforementioned 
complications may be nonspecific and difficult to assess 
postoperatively, additional investigations are commonly 
necessary. The value of conventional contrast radiology 
and CT in the detection of leaks, an early problem, has 
already been alluded to. Endoscopy plays an important 
role in the detection and management of later com-
plications, such as stenosis, marginal ulceration, and 
fistulization. At this stage, compared to the early post-
operative period, endoscopy can be performed safely and 
with a high degree of diagnostic accuracy, provided that 
the endoscopist is familiar with the anatomic features of  
the procedure.102,120

 
Vertical Banded Gastroplasty Complications related to 
VBG include stomal stenosis, staple-line disruption, band 
erosion, and GERD. 

Stomal stenosis occurs in 20–33% of cases121 and 
leads to food intolerance, GERD, and weight regain, due 
to a dietary shift to calorically dense liquids and softer 
foods. Stomal stenosis following VBG can be managed 
initially by endoscopic dilatation, with surgery reserved 
for failures. A success rate of 68% for endoscopic dilata-
tion of stomal stenosis was described in one series.122 

Staple-line disruption, which can occur in up to 
35% of patients,123 typically leads to weight regain due 
to increased food consumption. Surgical revision may be 
indicated if significant weight regain occurs or an intrac-
table stomal ulcer and pain develop. 

Band erosion occurs in 0–3% of patients and is 
thought to develop as a result of either gastric wall 
ischemia from an excessively tight band or from direct 
mechanical trauma related to the band buckle. Band 
erosion can be diagnosed endoscopically and treated by 
endoscopic removal of the band.124,125 If the band cannot 
be removed endoscopically, a laparoscopic approach is 
often successful.125

If successful and uncomplicated, VBG should 
not promote reflux.126 In one study, 43 morbidly obese 
patients approved for either VBG or LAGB were evaluated 
for GERD before and after surgery at regular intervals.127 
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Although the prevalence of heartburn and acid regur-
gitation among patients treated with LAGB increased 
from 14% and 13% to 63% and 69%, respectively, 
the prevalence of these same symptoms, present before 
surgery in 32% and 23% of patients, respectively, were 
unchanged following VBG. Similarly, esophageal acid 
exposure, as expressed by the total time that pH was less 
than 4, increased from 6.4% to 30.9% in patients treated 
with LAGB but was unchanged in patients treated with 
VBG. The prevalence rates for esophagitis after LAGB and 
VBG were 75% and 20%, respectively. Acid suppression 
was required by 81% of patients after LAGB and 29% of 
patients after VBG.127 These results notwithstanding, severe 
reflux, requiring band removal or conversion to another 
procedure such as RYGB, may occasionally prove neces-
sary in VBG patients. Instances of the late development of 
achalasia following VBG have also been reported.128

Gastric Banding Major complications following LAGB 
include acute stomal obstruction, band erosion, band 
slippage/prolapse, pouch/esophageal dilatation, GERD, 
esophagitis, and infection. 

Acute stomal obstruction is an early and infrequent 
(approximately 2%) postoperative complication and is 
usually caused by perigastric fat. Patients usually present 
with persistent nausea, vomiting, and inability to tolerate 
oral intake or accommodate their own secretions. The 
diagnosis may be confirmed by an upper gastrointestinal 
barium study, which demonstrates no passage of contrast 
beyond the band. Persistent obstruction requires surgical 
revision or removal of the band.  

Band slippage occurs when the posterior wall of the 
stomach herniates through the band, leading to gastric 
obstruction. In initial series, the frequency of slippage 
was as high as 24%, but a more recent series revealed the 
much lower incidence rate of 2–14%.129,130 Diagnosis can 
be confirmed with a barium contrast swallow study and 
also requires surgical revision. 

Abnormal dilation of the esophagus (pseudoachala-
sia) proximal to the band device has been observed in as 
many as 10% of patients.131 Deflation of the band alone is 
usually successful in reversing esophageal dilation. How-
ever, persistent dilation may require replacement of the 
band in a new location on the stomach or conversion to a 
different procedure.

In a study of 171 patients who underwent a lap-
aroscopic adjustable band procedure for morbid obesity, 
40 patients underwent a classic gastric banding procedure, 
and 131 patients underwent esophagogastric banding. 
Pouch dilation developed in 6 patients (15%) following 
the classic procedure and in 12 patients following esopha-
gogastric banding, and this complication was noted more 
frequently in patients with presurgical hiatal hernias.131 

Pouch formation may also be a factor in the devel-
opment of GERD, which has been reported in up 
30% of patients on long-term follow-up.132,133 Reflux 
and dysphagia are especially likely among patients who 
exhibited defective esophageal motility preoperatively.134 

This should not come as a surprise, as the procedure has 
been shown to impair esophageal motility, increase lower 
esophageal sphincter and length, and cause incomplete 
relaxation of the sphincter.133-136  

Intragastric Balloon The major complications related  
to this procedure include vomiting, balloon displace-
ment, GERD, gastric erosion, balloon leakage, and 
gastric perforation. In one study of 126 patients, 76.8% 
complained of severe nausea and vomiting lasting an aver-
age of 1 week, which resulted in early balloon removal 
in 3 patients.68 Two patients suffered a gastric perforation 
that presented as acute peritonitis at 3 and 4 months after 
placement. Esophagitis was evident in 11 patients, and  
1 patient developed diffuse gastric erosions. 

A prior fundoplication, or indeed any prior gastric 
surgical procedure, represents an absolute contraindication 
to positioning a balloon.137  

Balloon migration into the small intestine can occur 
and lead to small-bowel obstruction. Plain radiographs and 
abdominal CT scans can confirm migration. When this 
occurs, the device can be removed laparoscopically.138 

Jejunoileal Bypass This procedure was associated with 
serious complications including arthritis, cirrhosis, hepatic 
failure, nephrolithiasis, protein malnutrition, vitamin 
deficiencies, and erythema nodosum, many of which 
were associated with the development of small intestinal 
bacterial overgrowth.139 Complications related to bacterial 
overgrowth can be treated successfully in the short term 
with oral metronidazole.140 Patients with serious com-
plications such as liver disease required surgical revision. 
Because of overall rates of morbidity and mortality in the 
region of 50% and 10%, respectively, this procedure has 
been abandoned.141

Biliopancreatic Diversion and Duodenal Switch This 
procedure causes more nutritional abnormalities than any 
of the other currently popular anti-obesity techniques and 
may result in deficiencies in protein, fat-soluble vitamins, 
vitamin B12, iron, and calcium. Steatorrhea may also 
result.142 In rare instances, this procedure has resulted in 
some of the serious complications associated with JIB.

New Horizons

Apart from the intragastric balloon, which has recently 
been the subject of a randomized sham-controlled trial,143 
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other endoscopic approaches to the management of obe-
sity are under development, including endoscopic trans- 
oral gastric partitioning144 and endoscopic VBG.145 Based 
on the experimental observation that gastric and intesti-
nal electrical stimulation can increase gastric volume and 
decrease food intake,146 implantable gastric stimulation 
has been introduced into the therapeutic armamentarium 
of clinicians managing obesity.147,148 The ultimate role, 
if any, of these therapies in the management of obesity 
remains to be determined; it is possible that the therapies 
may ultimately serve, as the intragastric balloon has, as a 
bridge to a more definitive surgical procedure or as the sole 
approach for those who are not surgical candidates.149  

Summary

Obesity is increasing in prevalence worldwide and has 
become a significant healthcare issue. The management 
strategy for an obese subject should be based upon a 
detailed risk assessment. Gastroenterologists may be con-
sulted following surgery to assist in the evaluation and 
management of a number of gastrointestinal problems. 
In their approach to these patients, it is vital that they 
understand the anatomic and physiologic perturbations 
associated with each procedure and the likely complica-
tions. Gastroenterologists should be mindful of problems 
that may result from weight loss, problems that are generic 
to anti-obesity procedures in general, and problems that 
are specific to each procedure. Upper gastrointestinal 
endoscopy is an all-important tool in the assessment and 
therapy of these complications. 
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