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Continuing Medical Education
Information

Statement of Need

Obesity has become a worldwide epidemic, encompass-
ing approximately 1.7 billion individuals. Worldwide,
more than 2.5 million obesity-attributed deaths occur
each year. In the United States alone, there are 300,000
to 400,000 annual deaths due to obesity, second only
to those due to cigarette smoking. According to the
Bariatric Surgery Consensus Panel, only 1 in 7 (14%)
obese individuals will reach the US life expectancy of
76.9 years; in the severely obese, average life expec-
tancy is reduced by 9 years in women and 12 years in
men. In addition, obesity causes severe reductions in
quality of life and is strongly associated with comor-
bidities such as diabetes and cardiovascular disease that
further impact mortality and quality of life.

Behavior modification and nutritional and pharmaco-
logic methods alone are usually not effective in achiev-
ing medically significant long-term weight loss in
severely obese adults. In contrast, surgical intervention
has been shown to achieve long-term weight control for
severely obese individuals. However, to ensure success,
surgical intervention must begin with realistic goals and
proceed with diligent, long-term follow-up.

Important to the short-term and long-term success of
managing this complex disease is the need to more fully
explore the underlying behavioral and physiologic issues
associated with severe obesity and the impact of vari-
ous behavioral, pharmacologic, and surgical treatment
modalities on patient outcomes. Long-term strategies
that focus on evidence-based nutritional, behavioral,
pharmacologic, and surgical interventions are necessary
to ensure maximum therapeutic benefit and reduce the
morbidity and mortality associated with this debilitat-
ing disease.

Educational Objectives

Upon completion of this educational activity, partici-
pants will be able to:

« Answer frequently asked questions about severe
obesity and its management

» Understand the efficacy, safety, and therapeutic
benefits of both pharmacologic and surgical
intervention techniques in the management of severe
obesity

« Recognize issues relevant to the optimum prevention
and management of severe obesity

* Determine how to decide upon and implement
therapeutic strategies, including bariatric surgery, for
severely obese patients

« Optimize severe obesity treatment strategies that
maximize short-term and long-term outcomes

Target Audience

This activity has been developed for weight manage-
ment specialists, surgeons, coordinators, and nurses,
other obesity management specialists, and other health-
care professionals.
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for physicians.
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* For questions regarding CME credit, please call
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Identification and Treatment of Extreme Obesity—
Considering Surgical Options: Frequently Asked Questions

INTRODUCTION

The prevalence of obesity in the United
States and worldwide is high and increas-
ing. According to the Behavioral Risk
Factor Surveillance System (BRFSS),
rates of obesity, defined as a body mass
index (BMI) >30 kg/m’ have increased
continually and dramatically since 1990.'
By 2003-2004, the National Health and
Nutrition Examination Study (NHANES)
found that rates of obesity in the US adult
population (=20 years) were 31.1% for
men and 33.2% for women.** Because of
this high prevalence and the serious health
risks associated with obesity, the increase
in this condition constitutes an epidemic
that presents a serious and growing public
health problem.

The prevalence of severe obesity is
also increasing. Severe obesity is defined
as BMI >40 kg/m’. The related term
“extreme obesity” is also defined as BMI
>40 kg/m’. Also referred to as “mor-
bid obesity,” this term has fallen out of
use among most nonsurgeon clinicians.
Additionally, many patients consider the
term “morbid obesity” to be insensitive
and hurtful. According to Obesity, the
official journal of NAASO, the Obesity
Society, many journals discourage the
use of the term, and practitioners should
carefully select terminology when deal-
ing with patients.* However, it continues
to appear in the literature, is used as a
legacy term by some organizations, and
is found in ICD-9 codes.>” In 2003-2004,
2.8% of US men and 6.9% of US women
had BMI >40 kg/m? (Figure 1).* This
represents a population of approximately
14 million severely obese individuals:
4 million men and 10 million women.*®
As shown in Figure 1, there are sig-
nificant racial and gender differences
in the prevalence of extreme obesity. In
1999-2002, clinically severe obesity was
approximately twice as common among
women as among men and was particu-
larly high among black women.?

Severe obesity has a substantially
greater clinical impact than obesity in
general, with higher rates of morbid-
ity and mortality and decreased qual-
ity of life. Mortality rates increase with
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Figure 1: US prevalence of extreme obesity (body mass index >40 kg/m?) by race
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BMI, with all-cause mortality among
severely obese women equal to 116.85
deaths per 10,000 person-years, approx-
imately 1.4 times higher than among
obese women and almost twice as high
as mortality among women of healthy
weight.” Table 1 gives examples of com-
mon comorbidities.'”'® Risk factors for
cardiovascular disease are accentuated,
including diabetes, hypertension, and
hyperlipidemia. Diabetes, in particular, is
strongly associated with obesity: the prev-
alence (+ standard deviation) of diabetes
was 3.1 £ 0.14% among individuals of
healthy weight, 6.0 + 0.22% among over-

Table 1: Prevalence of Disorders
Associated With Severe Obesity

Prevalence
Disorder (Severe Obesity)
Sleep apnea'® 32.2%
Asthma'® 30.4%
Depression'’ 30.0%-45.0%
(adolescents)
Diabetes' '™ 15.0%-30.0%

Hypertension'>® | 38.0%-51.0%

Dyslipidemia' 35.0%
Lower back pain™ |58.0%
GERD'® 38.0%

GERD, gastroesophageal reflux disease.

weight individuals, 11.4 + 0.37% among
obese individuals, and 19.5 + 1.20%
among the extremely obese.'” Over-
all cardiorespiratory fitness is severely
reduced among the extremely obese, with
an impact similar to that of systolic dys-
function heart failure.”® Severely obese
individuals who are critically ill tend
to have higher rates of morbidity, com-
plications, and mortality.”'**' A variety
of other physical and psychiatric dis-
orders are also highly prevalent among
the severely obese. Medical disorders
include sleep apnea, obesity hypoventi-
lation, asthma, gastroesophageal reflux
disease (GERD), hypertension, coronary
artery disease and congestive heart fail-
ure, stroke, non-alcoholic liver disease
and nonalcoholic steatohepatitis with
cirrhosis, low back pain, degenerative
joint disease (hips, knees), pseudotumor
cerebri, urinary stress incontinence, poly-
cystic ovary syndrome, increased risk
of cancers (esophagus, uterus, breast,
prostate, liver, kidney), and ventral and
incisional hernias.®!'*1%11622 Severely
obese individuals are also at an elevated
risk for depression, anxiety, and eating
disorders."** Severe obesity is gen-
erally associated with low scores in all
health-related quality-of-life domains in
children, adolescents, and adults.’**’ In
addition, severe obesity is associated with



increased healthcare costs: the estimated
annual cost of care for severely obese
patients was more than double the cost of
healthcare for patients of healthy weight,
accounting for approximately $11 billion
in healthcare expenditures in 2000.%%%

Fortunately, effective weight loss
therapy can reverse many of the adverse
effects of severe obesity. Available ther-
apies include lifestyle changes (diet
and exercise), very-low-calorie diets,
pharmacologic therapy, and surgery. Of
these, bariatric surgery is documented as
the most consistently effective therapeu-
tic intervention for the severely obese.*
There are several observational studies
that have reported a considerable decrease
in mortality for severely obese patients
treated with bariatric surgery.’'?** There
are now 4 additional preliminary unpub-
lished studies, including the Swedish
Obese Subjects (SOS) study, which indi-
cates a 32% aggregate reduction in mor-
tality for patients who underwent bariatric
surgery versus those who received nonsur-
gical therapy.’ This decrease in mortality
was a result of a decrease in myocardial
infarction and cancer deaths. The study
by Adams and colleagues® also found a
decrease in cardiovascular disease and
cancer mortality. These, in addition to the
decrease in cancer incidence noted in the
study by Christou and colleagues,’ are
the first studies providing strong evidence
that weight loss decreases the risk of can-
cer associated with severe obesity.”?” In
addition, patients who undergo bariatric
surgery have substantially improved rates
of recovery from a variety of cardiovas-
cular risk factors, including diabetes,
hypertension, and hypertriglyceridemia.*®
As a result of these dramatic benefits,
bariatric surgery is being used more and
more frequently, with the number of pro-
cedures increasing from 16,000 per year
in the early 1990s to more than 140,000 in
2004.%% The American Society of Met-
abolic and Bariatric Surgery (ASMBS)
estimated the total number of weight loss
surgical procedures in the United States
to be approximately 172,200 in 2005 and
177,600 in 2006.*' However, bariatric
operations constitute major surgeries that
require lifelong follow-up and involve
possible complications and some risk of
mortality. This paper discusses frequently
asked questions (FAQs) related to bariat-
ric surgery.

FAQ: Which patients are
appropriate candidates for
bariatric surgery?

Bariatric surgery is the standard of
care for severely obese patients who have
failed medical management. The standard
guidelines for selection of candidates for
bariatric surgery were developed by a
National Institutes of Health (NIH) con-
sensus panel in 1991.* According to the
guidelines, bariatric surgery should be
considered for patients who have clini-
cally severe obesity (BMI >40 kg/m?)
or with BMI >35 kg/m? with major obe-
sity-related complications and who have
failed to achieve substantial and sustained
weight loss with nonsurgical therapies. In
addition, patients should be well informed,
highly motivated, and accepting of the
surgical risks.** There are currently no
generally accepted criteria that go beyond
the NIH recommendations and the 2004
ASMBS Consensus Conference.

Several relative contraindications to
bariatric surgery have been noted. They
include unstable coronary artery disease,
severe pulmonary disease, portal hyper-
tension, substance abuse, and the inabil-
ity to understand or carry out the lifestyle
changes necessary to achieve and main-
tain weight loss after surgery.*** Concerns
about adolescent and elderly patients have
been noted by some authors. Adolescents
may have difficulties understanding the
significance of weight loss surgery and the
commitment required to maintain weight
loss. In addition, the long-term effects
of bariatric surgery on growth and nutri-
tional deficiencies in adolescents are not
known.* In elderly patients (>65 years),
the risks of bariatric surgery are accen-
tuated, and its efficacy decreases.*"’
However, bariatric surgery has been suc-
cessfully performed in both adolescent
and elderly (>70 years) patients.*'*

Preliminary data on adolescents sug-
gest that bariatric surgery leads to sub-
stantial resolution of comorbidities.
However, the long-term effects of dietary
restriction and malabsorption are not well
known.”” Some experts believe that early
bariatric surgery is likely to be beneficial
based on the hypothesis that bariatric sur-
gery is likely to resolve comorbidities
when performed during adolescence but
may only improve them when surgery is
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delayed until adulthood.™ The American
Pediatric Surgical Association consid-
ers adolescent bariatric surgery if there
is a BMI >40 kg/m? for those with severe
comorbidities or a BMI >50 kg/m’ for
those with less severe comorbid condi-
tions.””** According to the ASMBS,
more recent recommendations have
expressed concern that these require-
ments are too high and that earlier surgery
in adolescents with a BMI >35 kg/m’ may
be considered, given appropriate patient
selection (ie, consideration of age-related
metabolic, developmental and psycholog-
ical factors).””**¢1%2 In addition, there are
ongoing efforts to study the effect of bar-
iatric surgery on adolescents, including
a multicenter research initiative that will
follow adolescents undergoing bariatric
surgery to assess health outcomes. >

FAQ: What surgical therapies
are appropriate for severely
obese patients?

Bariatric surgical procedures can be
categorized as malabsorptive, restric-
tive, or combined, based on their effects
on the digestive system. These categories
correspond to the 3 bariatric procedures
currently in common use. Biliopan-
creatic diversion (BPD) and BPD with
duodenal switch (BPD/DS) are malab-
sorptive, laparoscopic adjustable gas-
tric banding (LAGB) is restrictive, and
Roux-en-Y gastric bypass (RYGB) com-
bines both malabsorptive and restrictive
features. All of these procedures provide
considerable and sustained weight loss for
many patients, with improvement or rever-
sal of obesity-related comorbidities.**"
Several long-term studies and a meta-anal-
ysis have reported that weight loss from
bariatric surgery is maintained for at least
8 to 10 years.*®** These long-term results
should be viewed with discretion because
of several possible confounding factors,
including high and frequently unreported
dropout rates, small numbers of patients
and studies, and possible reporting bias on
the part of both physicians and patients.
Because these procedures have different
effects on the digestive system, they dif-
fer considerably in terms of the typical
course of weight loss and typical com-
plication profiles.’”** Table 2 summarizes
the 3 procedures.**¢7



Table 2: Summary of Bariatric Surgical Procedures in Common Use

Biliopancreatic
Diversion (BPD) or
BPD With Duodenal
Switch (BPD/DS)

Laparoscopic
Adjustable Gastric
Banding (LAGB)

Roux-en-Y Gastric
Bypass (RYGB)

Y

laparoscopic

; \

Schematic | ,—- -

Type Malabsorptive Restrictive Combined
(restrictive and
malabsorptive)

Description Bypasses most of the | An adjustable gastric | Creates a small

small intestine band creates a small | pouch and bypasses
pouch and stoma a portion of the
small intestine

Method Open or Usually laparoscopic | Usually laparoscopic

Weight loss, %EWL

% of weight lost from
start (standard
deviation) at 10 years

3 years 76.3% 41.2/°47.37'54.8% |62.5°67.3"

5 years 73.3% 37.37°47.57552% [582,566.6"

8 years 75.8% 37.7,7°54.0% 55.0 (7y)®

10 years 77.0¥ 35.47° 52.5,°67.6™
SOS study®®* N/A -13.2(13)" -25(11)

Notes Most invasive

Used less frequently
in the United States

Least invasive Most commonly
used procedure in

Most commonly .
the United States

used procedure
outside the United
States

%EWL, percentage of excess weight loss; SOS, Swedish Obese Subjects; N/A, not available.

*BPD was not included in this study; however, mean (SD) of % of weight lost from start was
assessed for vertical banded gastroplasty (VBG) at -16.5% (11%).

f Assessed with nonadjustable bands or adjustable bands.

There is uncertainty in comparing trials that are not head to head and do not have similar trial
design. When reviewing these data, one should note that this is a review of trial data.

Malabsorptive procedures such as
BPD reroute the digestive system so that
food bypasses a substantial portion of the
small intestine. This causes weight loss
by drastically decreasing nutrient absorp-
tion. Although purely malabsorptive pro-
cedures also typically involve resection
of some part of the stomach, the residual
stomach volume is substantially larger
than in restrictive procedures and may
be less important than the malabsorptive
effects in causing weight loss.® In addi-
tion, the procedure affects the absorption
of proteins as well as micronutrients such
as vitamins (A, D, E, K) and minerals

(calcium, zinc, iron), so patients who
undergo malabsorptive procedures require
lifelong nutritional supplementation to
avoid nutritional deficiencies.®
Restrictive procedures such as LAGB
limit food intake, decrease appetite, and
increase satiety by restricting the volume
of the stomach available to hold ingested
food. LAGB creates a small pouch (typi-
cally 15 mL) at the entry to the stomach
with a small stoma, allowing food to pass
to the rest of the gastrointestinal (GI)
tract.%*™ It is the least invasive of the
bariatric procedures because the stom-
ach and intestines are not cut or stapled.®
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Another restrictive procedure is vertical
banded gastroplasty (VBG). Use of VBG
has decreased substantially in recent
years, but it is still used by some centers
for selected patients.®

Several long-term studies
and a meta-analysis have
reported that weight loss from
bariatric surgery is maintained
for at least 8 to 10 years.

Patients who undergo restrictive pro-
cedures such as LAGB may experience
postoperative vomiting due to overeating
until they become accustomed to the small
gastric volumes and develop appropriate
eating habits.® Unlike malabsorptive pro-
cedures, restrictive procedures have little
or no impact on nutrient absorption in the
small intestine and have not been associ-
ated with long-term nutritional problems.

Combined procedures involve both
malabsorptive and restrictive aspects, cre-
ating a small gastric pouch and rerouting
the small intestine. Thus, outcomes and
complications of combined procedures
discussed later in this paper usually have
characteristics of both types of operations.
RYGB is currently the standard combined
procedure.® Variations of RYGB include
banded RYGB, in which the gastric pouch
is restricted with an implanted band, and
long-limb RY GB, which bypasses a larger
segment of the small intestine than does
typical RYGB, thereby increasing its mal-
absorptive character.®

The 2 most commonly used proce-
dures, RYGB and LAGB, are the focus of
this white paper.® The following sections
discuss and compare RYGB and LAGB
in more detail.

FAQ: What factors are
prognostic of success or
failure in bariatric surgery?

Weight loss is generally accepted as
a key outcome measure for bariatric sur-
gery.** Several measures of weight loss
are used, including absolute weight loss,
percentage of weight lost, change in
BMI, and percentage of excess weight
loss (%EWL, the amount of weight
lost expressed as a percentage of the



patient’s weight in excess of his or her
ideal weight). Of these terms, the first 3
are used throughout the weight manage-
ment community, whereas %EWL is used
almost exclusively in the field of bariatric
surgery. It is not clear which of these mea-
sures is the most clinically appropriate
measure of success, and the question is
under discussion within the bariatric care
community.” Although bariatric surgery
usually causes significant weight loss, not
all patients benefit from the procedure:
some patients experience complications,
some do not experience significant weight
loss (up to 5% with RYGB and up to 20%
with LAGB), and others regain the lost
weight within a few years.”” Numerous
studies have attempted to identify factors
that predict the benefits and risks of bar-
iatric surgery. These factors may be both
treatment-related and patient-related.
Treatment-related factors: The
experience of the surgeon and surgical
team performing the surgery and provid-
ing preoperative and postoperative sup-
port is critical to the success of bariatric
surgery.*® The learning curve involved in
becoming proficient with these techniques
is substantial, with mortality and compli-
cations much more common early in a
bariatric surgeon’s career.* For instance,
Flum and Dellinger” found the hazard
ratio for death within 30 days of RYGB
was 4.7 times higher for the surgeon’s
first 19 procedures than for later ones.
In one study, adverse outcomes and mor-
tality were 28% (144/515 patients) and
1.6% (8/515 patients), respectively, when
performed by surgeons who did fewer
than 10 procedures a year compared
with 14% (269/1853 patients) (P<.05)
and 0.3% (6/1853 patients) (P=.06) for
high-volume surgeons.”® The hospital’s
volume of bariatric procedures is also a
strong predictor of complications, with
complications much more likely in low-
volume (<100 procedures a year) than
in high-volume hospitals (>200 proce-
dures a year) (odds ratio, 2.7).””® Many
reports on long series of patients describe
reductions in complication rates due to
improvements in technique that occurred
as the surgeon and the surgical center
became more proficient.””®!
Patient-related factors and predic-
tors of weight loss: Several studies have
identified patient characteristics asso-
ciated with treatment success and with

complications. Proposed characteristics
include preoperative weight and related
variables such as BMI or fat, weight, age,
gender, diabetes and other characteris-
tics related to insulin resistance, eating
behaviors, and psychological or personal-
ity profiles. Note that not all studies find
all of these variables to be significant, and
there is considerable disagreement about
Some.43-48,50,82-87

High initial weight is an important
negative predictor of %EWL** and a
positive predictor of the absolute weight
loss (the actual amount of weight lost,
usually measured in kg).**** The differ-
ent trends in %EWL and absolute weight
loss are a mathematical phenomenon: as
patients become heavier, more of their
weight is excess weight. Thus, a given
absolute weight loss corresponds to a
smaller %EWL as patients become
heavier.

Results on other possible prognostic
factors such as age, diabetes, and insu-
lin resistance have been inconsistent.
Advanced age, diabetes, and insulin
resistance have been associated with less
weight loss (%EWL) in multiple stud-
ies,® 467 put other data contradict these
results.*” Most authors recommend bari-
atric surgery for severely obese patients
with these conditions despite the potential
risks involved because of the consider-
able benefits that result from sustained
weight loss. 44

Several other prognostic factors have
been proposed in individual trials but
not reproduced in multiple studies. They
include moderate alcohol consumption
and high physical component scores on
the Short Form 36 (SF-36) quality-of-life
questionnaire (associated with increased
weight loss after LAGB), asthma and
hypertension (associated with less weight
loss after RYGB), and gender. The effects
reported for gender are somewhat contra-
dictory. They include reduced %EWL for
women, increased weight loss for younger
women, poor weight loss for older men,
and increased risk of complications for
men.*#87 Because these results have
not been reproduced, they cannot be con-
sidered reliable.

Predictors of complications: The
main predictors of complications follow-
ing bariatric surgery include older age,
male gender, and high BML¥*" Addi-
tionally, several controversies surround
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the use of adjustable gastric banding in
patients with esophageal disorders such
as GERD and hiatal hernia. First, the
impact of LAGB on GERD is not clear.
Several studies have reported that LAGB
placement reduces or resolves GERD
symptoms, whereas others find that band
placement worsens symptoms.’*** Histor-
ically, GERD and hiatal hernia have been
associated with an increased risk of band
slippage and other complications and
were considered to be contraindications
for gastric banding by some authors.”
However, several studies suggest that
repair of hiatal hernias simultaneously
with band placement is effective in reduc-
ing GERD without increasing the risk of
complications.”** Inaccurate positioning
and pouch formation have been suggested
as factors that influence the effects of
LAGB on GERD.”

Some upper GI conditions, such as gas-
tric ulceration, should be treated before
bariatric surgery, and others, such as hiatal
herniation, affect the surgical procedure.
Upper GI studies, including endoscopy or
radiography, are often used to preopera-
tively assess patients’ upper GI status, but
there is some debate as to which studies
are appropriate. Several studies suggest
that upper GI radiographic studies are
unlikely to produce findings that affect
treatment.”””® Studies of upper GI endos-
copy suggest that it has a high diagnostic
yield in terms of identifying patients with
upper GI conditions that affect treatment,
and that it is relatively inexpensive.”'"!
However, some authors suggest reserving
it for patients with symptoms suggestive
of upper GI pathology.'””

Other proposed but unvalidated risk
factors include hypertension,*®*® high
fasting plasma glucose levels,” asthma
(forced expiratory volume in 1 sec-
ond [FEV,] <80% predicted), abnormal
electrocardiogram, previous abdominal
surgery,*® sleep apnea,’® and long-limb
procedures.*

Psychosocial factors: Physical and
medical factors cannot explain all of the
variation in weight loss following bariat-
ric surgery.”” Psychosocial conditions are
common among bariatric surgery candi-
dates. Common conditions include major
depressive disorder, dysthymia, general-
ized anxiety disorder, social phobia, and
substance abuse disorders.” These condi-
tions could potentially account for some of



the remaining variability. Estimates of the
preoperative prevalence of psychosocial
disorders among bariatric surgery candi-
dates vary widely, ranging from 20% to
60% for Axis 1 disorders, as high as 48%
for anxiety disorders, and up to 72% for
personality disorders.”” One recent study
found at least one psychosocial diagnosis
in 62.2% of candidates, with mood disor-
ders in 47.8%, anxiety in 4.4%, substance
abuse disorders in 16.7%, and binge eat-
ing in 26.7%.'"

Eating behaviors represent another
potential predictor of poor weight loss.
The presence of binge eating disorder or
a tendency toward binge eating predicted
poor weight loss in several retrospec-
tive studies, but not in prospective stud-
ies.™ A large intake of calories in liquid
or soft form may make bariatric surgery
less effective, particularly in restrictive
procedures where these foods readily pass
through the small stoma. A systematic
review concluded that this hypercaloric
eating behavior was correlated with less
weight loss.** The impact of one form of
hypercaloric eating behavior, sweet eat-
ing, is more controversial.'*'* Several
small studies found that patients who
obtain a large percentage of their calories
from sweets (eg, soda, cookies, cakes, or
ice cream) have less long-term weight
loss after restrictive bariatric surgery
than non—sweet eaters.'*!"” However,
later studies have found no relationship
between sweet eating and weight loss,
and the sweet-ecating concept has been
challenged in the literature.*-!**!8

A variety of different methods for
assessing the effects of psychosocial
factors have been investigated, including
clinical interviews, symptom inventories,
and objective personality or psychopa-
thology tests. These investigations have
proposed many psychosocial character-
istics as prognostic factors for weight
loss.®1%%112 However, several systematic
reviews have found that no psychosocial
factors consistently predict successful
weight loss, with the possible exception
of patients with serious psychiatric dis-
orders who may experience poor weight
1055.75,84,112

In routine clinical practice, at least
80% of bariatric surgery programs
require a preoperative mental health
evaluation."*!""* The evaluation assesses
the patient’s psychiatric history, current

function, and eating behaviors to identify
factors that might contribute to a poor
outcome.'”® Virtually all (99%) of these
evaluations include a clinical interview,
and most include symptom inventories
(69%), objective tests (63%), and a nutri-
tional evaluation (78%)."*!""® Historically,
these evaluations assess approximately
70% (64.4%-81.5%) of patients as
appropriate candidates for bariatric sur-
gery, approximately 25% (15.8%-32.0%)
as needing preoperative psychosocial
treatment, and <5% (2.7%-3.9%) as inap-
propriate candidates. '

FAQ: Is bariatric surgery
appropriate for patients with
BMI >50 kg/m??

Individuals with BMI >50 kg/m?* form
a subset of the severely obese population,
sometimes referred to in the literature as
superobese patients. Because of the health
risks and quality-of-life issues associated
with this extremely high weight, these
individuals would receive substantial
benefit from successful bariatric surgery.
However, many of the factors associated
with lesser weight loss and high compli-
cation rates in bariatric surgery are them-
selves related to obesity. Thus, patients
with BMI >50 kg/m? are likely to have
worse ratios of efficacy to risks than
less obese patients. Several studies have
shown that both RYGB and LAGB per-
formed by an experienced treatment team
are safe and effective in treating these
patients.'"®'*> Because bariatric surgery
is the only proven effective method of
weight reduction in the severely obese,
withholding surgery from patients with
BMI >50 kg/m* leaves them vulnerable
to the significant risks and adverse effects
of their obesity. Thus, bariatric surgery
should be considered even for these high-
risk patients.

FAQ: How do RYGB and
LAGB compare in terms of
efficacy?

Although bariatric surgery confers a
variety of important benefits to severely
obese patients, weight loss is regarded as
the primary measure of efficacy. A variety
of studies have reported on weight loss
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subsequent to RYGB and LAGB. Most of
the trials and all of the direct comparisons
have been short to medium term.

Data from the comparative trials are
discussed later in this paper. Meta-analy-
ses of data from short-term (0-2 years)
follow-up found that weight loss after
RYGB was higher and less variable
than weight loss after LAGB. Based on
these results, RYGB is generally consid-
ered to provide more weight loss than
LAGB.30,64,69

Few studies have reported
long-term results of either
RYGB or LAGB procedures.

It is not clear whether these results
apply over longer follow-up periods
(=3 years). Few studies have reported
long-term results of RYGB and LAGB
procedures. This is particularly true for
LAGB in the United States because the
LAGB device only received US Food and
Drug Administration approval in 2001.
As previously noted, those studies that
do report medium-term to long-term data
have several limitations: they are gener-
ally not randomized, usually include few
patients, and tend to have poor follow-up.
In addition, there is considerable potential
for reporting bias.

The first long-term results were
reported by Pories and colleagues® in
1995, which reported a %EWL of 55
among 158 patients 10 years after RYGB,
and a %EWL of 49 among 10 patients
14 years after RYGB. In a later study of
RYGB, Jones® reported a %EWL of 62
among 36 patients 10 years postopera-
tively. Similarly, White and colleagues®’
reported a %EWL of 74.6 (£55.2) and
58.5 (#3.5) at 10 and 14 years, respec-
tively. The number of patients and per-
centage of follow-up at these time points
were not reported. Weiner and col-
leagues®® reported on their experience
with LAGB among 984 patients. At a
mean follow-up of 8.2 years for the first
100 patients treated, %EWL was 59.3 for
patients whose band was still in place and
54% for all patients.

In the SOS study, patients underwent
either VBG (n=451), gastric banding,
with a nonadjustable band or an adjust-
able band (n=156), or RYGB (n=34). At
10 years of follow-up, the mean percent-



age and standard deviation of weight loss
from start in obese patients was -25%
(11%) for RYGB, -13.2% (13%) for
banding, and -16.5% (11%) for VBG.*®
In contrast, weight increased by 1.6%
(12%) among control subjects who did
not undergo bariatric surgery.

A systematic review of the medium-
term results of bariatric surgery, pub-
lished by O’Brien and colleagues in
2006, included multiple trials of each
procedure (7 for RYGB, 11 for LAGB)
with durations ranging up to 10 years.
The review concluded that levels of
weight loss from RYGB and LAGB
tend to converge at approximately 50%
EWL to 60% EWL in the medium term,
with differences between the procedures
becoming insignificant approximately
3 years postprocedure.®

This conclusion from O’Brien and
colleagues does not include newer data
such as those from a smaller random-
ized comparison (N=51) of RYGB and
LAGB.”" This study found that RYGB
provided significantly better weight loss
than did LAGB at 5 years postoperatively
(%EWL of 66.6 and 47.5, respectively;
P<.001). The researchers concluded that
RYGB provides greater weight loss than
does LAGB but has a higher risk of com-
plications and longer operation time. To
be able to make conclusive recommen-
dations, larger prospective comparative
trials are warranted.”

Also, a 2007 publication reported up
to 12-year follow-up results for 1791 con-
secutive LAGB patients.” It showed less
weight loss with LAGB than that found
in O’Brien et al’s meta-analysis, includ-
ing %EWL of 354 at 10 years (n=74),
%EWL of 38.4 at 11 years (n=22), and
%EWL of 49.2 at 12 years (n=4).

Initial weight loss appears to be rapid
after RYGB and gradual after LAGB.
Weight loss in RYGB tends to plateau
after 1 to 2 years, after which patients
frequently regain some of the lost weight.
LAGB patients often experience slower,
continued weight loss for several years.”
The gradual course of weight loss in
LAGB is attributed to the band’s adjust-
ability: if the patient’s weight loss pla-
teaus, it may be feasible to adjust the stoma
diameter to further restrict intake and pro-
mote continued weight loss.'? A recent
and somewhat controversial systematic
review suggests that this slow weight loss

may be beneficial in that it may help pre-
serve fat-free mass.'** Based on the rela-
tively few studies that have reported on
fat-free mass loss (as a proportion of total
weight lost), the review concluded that
RYGB was associated with a higher per-
centage of fat-free mass loss than LAGB,
with median (interquartile ratio) percent-
age of fat-free mass loss values of 31.3%
(12.2%) for RYGB and 17.5% (3.7%) for
LAGB."* However, several factors may
have influenced these results: the mean
initial BMI of patients in the RYGB stud-
ies was higher than that of patients in the
LAGB studies (ranges, 48.7-50.0 kg/m?
vs 40.5-47.2 kg/m?, respectively), most
of the LAGB studies were conducted out-
side the United States, and many open
RYGB procedures were included.

FAQ: What are the
operational characteristics
and potential surgical
complications of RYGB
and LAGB?

Although both RYGB and LAGB
are major operations, there are substan-
tial differences between them in terms
of the difficulty of the procedure, the
recovery time needed, and their compli-
cation profiles (Table 3).%¢+113* RYGB
is generally regarded as more invasive
and more technically challenging than
LAGB.® The time required for an opera-
tion can be viewed as a measure of its
difficulty, although this is substantially
dependent on the skill of the surgeon and

the characteristics of the patient. Typical
mean laparoscopic operating times given
in literature reports of case series are 162
to 209 minutes for RYGB'#*!*® and 42 to
66 minutes for LAGB."?"'® Patient recov-
ery time as measured by hospital stay is
typically 2 to 4 days for RYGB and 0 to
2 dayS fOr LAGB.128-131,133,134

Both RYGB and LAGB have accept-
able mortality rates as well. A recent
guideline stated that perioperative mor-
tality is approximately 0.5% for RYGB
and 0.1% for LAGB.® A recent systematic
review calculated mortality rates of 1%
for RYGB and 0.4% for LAGB controlled
trials.** Rates of morbidity also differ
between the 2 procedures: 25.7% with
RYGB and 11.3% with LAGB in a recent
review.'? Table 4 summarizes the rates of
various classes of postperative complica-
tions as reported in a recent study and a
recent meta-analysis.**'**

Surgical complications are
uncommon in both RYGB
and LAGB and can often be
corrected laparoscopically.

One study compared complications
resulting from bariatric procedures using
a retrospective analysis of a prospec-
tive database of 780 bariatric procedures
performed at a single institution.'” The
procedures were LAGB (n=480), RYGB
(n=235), and BPD (n=65). Complication
rates were 8.8% for LAGB, 23.0% for
RYGB, and 24.6% for BPD for all com-
plications (P<.001 for LAGB vs RYGB

Table 3: Perioperative Characteristics of RYGB and LAGB
RYGB LAGB PValue
Mortality (as reported in case 0.3% (95% Cl, 0.02% (1-sided NA
series studies)® 0.2-0.4) 97.5% Cl, 0-0.78)
Early complications'® 9.4% 3.3% <.001
Major complications 2612132 - Pulmonary - Pulmonary emboli
emboli « Access port infection/
» Bleeding obstruction
- Anastomotic + Prolapse/slippage
leaks « Pouch or esophageal
« Wound infection | dilation
Mean operating time (min)'?7 '3 162-209 42-66 NA
Mean length of stay (d)'2¢'3"133.134 2.3-4.0 1.1 NA
RYGB, Roux-en-Y gastric bypass; LAGB, laparoscopic adjustable gastric banding; Cl, confidence
interval; NA, not available.




and BPD). Major complication rates
were 0.2% for LAGB, 2.1% for RYGB,
and 4.6% for BPD (P<.001 for LAGB
vs RYGB and BPD). The difference
between LAGB and the other 2 tech-
niques was maintained for both early and
late complications.'?

The most common perioperative
complication for LAGB is infection of
the access port, although this occurs in
a minority of patients (1%-2%).'** Other
uncommon but more serious complica-
tions include obstruction of the band,
esophageal puncture, and pulmonary
emboli.'**!** For RYGB, the most com-
mon perioperative complications include
anastomotic leaks, bleeding, and wound
infection. Of these, anastomotic leakage
and the resulting peritonitis cause the
most concern.

Surgical complications are uncommon
in both RYGB and LAGB and can often
be corrected laparoscopically. Long-term
surgical complications of RYGB occurred
in 13.6% (91/668) of patients in the study
by Parikh and colleagues.'” Reported
long-term surgical complications of
RYGB include stomal stenosis, ulcer-
ation, staple line disruption (rarely seen
now with laparoscopic transection of the
stomach), and internal hernias.®

Long-term surgical complications of
LAGB are also uncommon, occurring in
approximately 5% of patients when the

band is implanted with the pars flaccida
approach. The pars flaccida approach
is currently the standard technique for
LAGB placement because it provides a
considerable reduction in rates of long-
term band-related complications com-
pared with the perigastric technique.
When complications of LAGB occur,
they usually involve the implanted device.
Reported complications include access
port problems and tube breakage, stomal
obstruction, gastric prolapse, band slip-
page and/or erosion, and pouch or esoph-
ageal dilation.**? Access port problems
can generally be managed without major
surgery. Stomal obstruction can often be
resolved by enlarging the aperture of the
LAGB, although this is likely to cause
weight regain. The other complications
are closely related to the stability of the
band positioning.

FAQ: Are there other long-
term complications of RYGB
and LAGB?

Factors frequently associated with
complications in bariatric surgery include
weight, age, gender, and hypertension.
Elevated weight increases the difficulty
of the bariatric procedures and is gen-
erally considered to increase the risk of
complications.*®**8¢¥79! Male gender also

Table 4a: Percentage of postoperative complications after LAGB or RYGB
procedures from a study by Jan and colleagues
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Jan et al, 2007* RYGB LAGB PValue
Total complications (%) 32 24 .002
Life threatening adverse events requiring urgent

. . 9 5 .05
intervention (%)

N=898 (n=492 for RYGB; n=406 for LAGB)

*In Jan et al, 27 cases of chronic band slippage/pouch dilation were reported.

increases the risk of complications,**

with superobese (BMI >50 kg/m*) male
patients at highest risk for serious, life-
threatening complications.”” More
specifically, those who are superobese at
a BMI >60 kg/m? are considered to be a
part of this high-risk population.'* Sev-
eral studies found that the risk of compli-
cations is higher in elderly patients.*’”*
In one study, mortality among older indi-
viduals (>55 years) was triple that among
younger patients, although the complica-
tion rates were not significantly different,
suggesting better tolerance of complica-
tions by young patients.*’

RYGB and LAGB have different
surgical and GI adverse event and com-
plication profiles. Potential GI complica-
tions include the dumping syndrome in
RYGB and vomiting in both RYGB and
LAGB. These complications frequently
stem from inappropriate patient eating
habits and can usually be prevented by
effective patient education. Vomiting can
occur after both RYGB and LAGB, usu-
ally when the patient consumes more food
than the small gastric pouch can contain.™
Among LAGB patients, vomiting can
be minimized by appropriate adjustment
of the band aperture. The dumping syn-
drome, which occurs in some patients
after RYGB, occurs in response to the
consumption of sugary foods or simul-
taneous consumption of fluids and sol-
ids among patients who undergo gastric
bypass procedures.”* Symptoms include
nausea, dizziness, diaphoresis, cramping,
diarrhea, and malaise. These symptoms
can be viewed as somewhat beneficial
because they tend to discourage sweet-
eating behavior.'” Although the dump-
ing syndrome usually resolves within
2 to 3 years postoperatively, many RYGB
patients experience at least a few dump-
ing syndrome episodes.'®

Table 4b: Percentage of patients experiencing postoperative complications after LAGB or RYGB procedures from a
meta-analysis by Maggard and colleagues®

Maggard et al, 2005 Gl Nutritional | Surgical Leak Stenosis | Bleeding | Reoperation | Medical
Patients (%) RYGB 17 17 19 2 5 2 2 5
LAGB 7 0 13.2 0 0 0.3 7.7 0.7

N=128 studies

RYGB, Roux-en-Y gastric bypass; LAGB, laparoscopic adjustable gastric banding; Gl, gastrointestinal. Gl includes reflux, vomiting, dysphagia, dumping
syndrome, and others; nutritional includes mineral, vitamin, and protein deficiencies; surgical includes bleeding, anastomotic and stoma-related problems,
reoperations, wound problems and others; leak includes anastomotic, pouch, or duodenal complications; stenosis includes anastomotic or stomal stenosis;
reoperation includes those related to anastomosis, band, bleeding, and revision; medical includes cardiac episodes, stroke, or hypertension.




FAQ: What are the nutritional
impacts of RYGB and LAGB?

RYGB and LAGB have different
effects on the digestive system and there-
fore have had different GI and nutritional
impacts. Nutritional deficiencies are
common after malabsorptive procedures
such as RYGB because of impaired nutri-
ent absorption.”*® Thus, RYGB patients
require careful monitoring to avoid nutri-
tional problems.”** Iron and vitamin
B,, deficiencies are the most common,
occurring in approximately 33% and 37%
of patients, respectively, who have under-
gone RYGB procedures and resulting in
anemia in 30% of patients."*’ The preva-
lence of iron and vitamin B,, deficiencies
increases with time after surgery, with
iron and vitamin B,, deficiencies reported
in up to 48.6% and 70.1% of patients,
respectively, 7 years after gastric bypass
surgery.'® When deficiencies occur, they
are usually mild and can be effectively
treated with nutritional supplementation,
although standard multivitamins may
not be sufficient.”*"*! Bariatric surgery
patients may develop severe and persistent
nausea and vomiting, which can produce a
profound thiamin (vitamin B,) deficiency
associated with a Wernicke-Korsakoff
encephalopathy or peripheral neuropathy
that may not be reversible.'*? This occurs
more commonly with RYGB. It is less
common with LAGB, but may occur if
there is band slippage or obstruction, or
if the band is too tight,"*'** situations
which may be avoided with appropri-
ate follow-up. It is extremely important
that all bariatric patients take a multivi-
tamin and, should persistent nausea and
vomiting occur, the patient must be given
large doses of intravenous B vitamins
without glucose. Severely obese patients
frequently have vitamin D insufficiency
preoperatively as well as postoperatively.
However, the risk of nutritional deficien-
cies after RYGB is often underestimated,
and metabolic bone disease resulting
from insufficiencies in calcium and vita-
min D is a concern."”® Although the avail-
able data are scant, recent studies report
rates of preoperative vitamin D insuf-
ficiency (serum 25-hydroxyvitamin D
<20 mg/mL) ranging from 21.1% to
68.1% among severely obese bariatric
surgery candidates.'**!'*® Several obser-
vational studies and case reports suggest

that vitamin D insufficiency leads to
hyperparathyroidism and metabolic bone
disorders. However, it is unclear how
vitamin D malabsorption and metabolism
are affected by RYGB versus a deficiency
being pre-existing or caused by weight
loss.'"* Patients who undergo RYGB or
other malabsorptive procedures need
lifelong nutritional supplementation and
regular medical follow-up to maintain
and monitor nutrient levels. The dramatic
postoperative reductions in nutritional
intake can also cause nutritional deficien-
cies. However, these are usually short-
term. Nutritional deficiencies are unlikely
in patients who have received LAGB
because the purely restrictive operation
does not affect nutrient absorption.

FAQ: What were the results
of comparative clinical trials
of RYGB and LAGB?

As previously mentioned, a recent ran-
domized, prospective trial noted a signif-
icantly greater weight loss with RYGB
than with LAGB. However, there have
also been several comparative studies that
reported and showed variable results. The
variability could result from several fac-
tors, including selection bias due to the
lack of randomization, differences in the
experience of the surgeons performing
the procedures, differences in the dura-
tion of follow-up, and variations in their
definitions of complications. This sec-
tion summarizes several recent reports
(Table 5).38121.129.140-152

In the sole randomized trial compar-
ing RYGB and LAGB to date, Angrisani
and colleagues’' compared 51 patients
who were randomly allocated to RYGB
or LAGB with a minimum follow-up of
5 years. Patients were permitted to opt out
of the trial before it began. In the RYGB
group, 20 of 24 (83%) patients were
female, the mean age was 34.1+8.9 years,
and the mean preoperative weightand BMI
were 118.2+13.2 kg and 43.8+4.1 kg/m?,
respectively. In the LAGB group, 22 of
27 (81%) patients were female, the mean
age was 33.849.1 years, and the mean
preoperative weight and BMI were
117.1£12.8 kg and 43.4+4.2 kg/m?,
respectively. At 5 years, mean weight loss
was significantly greater in the RYGB
group than in the LAGB group (%EWL,
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66.6 and 47.5, respectively; P<.001). The
follow-up in the surgeon’s office was
scheduled every 3 months for the first
year and every 6 months for subsequent
years for both RYGB and LAGB patients.
There were 3 serious complications in
RYGB patients: an intraoperative pouch
leak, a jejunal perforation at 3 days, and
an internal hernia at 15 months with
hospital stays of 6 days, 6 months and
11 days, respectively. In the LAGB group,
2 patients required band removal with hos-
pital stays of 2 and 3 days, respectively.
As mentioned previously, the researchers
concluded that RYGB provides greater
weight loss than LAGB but has a higher
risk of complications and longer operative
times. They currently perform both tech-
niques depending on the patient’s desires,
expectations, and needs.”!

Both RYGB and LAGB produce
substantial weight loss and
comorbidity resolution with some
morbidity and low mortality.

Galvani and colleagues'” described
a case series of 590 patients treated with
either laparoscopic RYGB or LAGB.
Other than gender, demographic differ-
ences between groups were not signifi-
cant. Complications occurred in both
groups, varying in frequency and severity
depending on the type of surgery. Among
the major complications (>30 days) in the
RYGB group, the most frequently occur-
ring were stomal stenosis, marginal ulcer-
ation, small bowel obstruction, and one
death due to Roux limb obstruction. The
predominant LAGB complication was
pouch enlargement—which was non-
surgically managed for 77% (n=365) of
the patients—and band slippage. Initial
weight loss was greater for the RYGB
group than for the LAGB group. Through
the follow-up period, weight loss in the
LAGB group continued and at 3 years was
not significantly different from weight
loss in the RYGB group. There were no
significant differences in the resolution of
comorbidities (eg, diabetes, hypertension,
GERD, and sleep apnea).'”

The early outcomes of bariatric surgery
were described by Kim and colleagues'’
for 232 patients who underwent RYGB
and 160 who underwent LAGB. Mean
weight loss was significantly greater for



Table 5: Summary of Selected Trials Comparing RYGB and LAGB (Pars Flaccida Technique)
Study Galvani Cetal, KimTH etal, Cottam DR et al, JanJCetal, Parikh MS et al, Biertho L et al, Sjostrom L et al,
2006'” 2006' 2006™° 2007™ 2005 20032 2004
Procedure RYGB LAGB RYGB LAGB RYGB LAGB RYGB LAGB RYGB LAGB RYGB LAGB RYGB LAGB
Patient 120 470 232 160 181 181 219 406 97 192 456 805 34 156
population
9% Female 91 80 89 75 89 80 87 78 78 70 79 79 69.4
Age,y 41+10 41£10 385 4.7 43+10 42+13 44110 47+ 42 43 40.2£10.5 41.7£10.9 47.0£5.6
(mean=SD)
BMI, kg/m2 46+5 47+8 47.2 47.1 47.2 47.2 49+8 5149 54.8 553 49.4+8.3 42.2+4.9 41.9+4.2
(mean=+SD)
Operating 209+39 66126 NS NS NS NS 134141 68+26 130 60 NS NS NS
time, min
(mean=SD)
Length of 55+17 22425 NS NS NS NS 25435 1111 72 24 72 120 NS
stay, h (median) | (median)
(mean=+SD)
Complication Early: Early: Early: Early: | Reoperations | Reoperations Any: Any: 13 4.7 Major Major NS
rate % (n) of 7.0(8); 3.6(17) 5.2 0.63 Minor: Minor: 32.0 240 intraoperative: | intraoperative:
patients 1death Late: Late: Late: 13(25) 15(28) Urgentlife- | Urgent life- 20 13
Late: 17.0(82) 0.43 3.7 Major: Major: threatening: | threatening: Major Major
14.0(17) 5.3(10) 8.0(15) 9.0 5.0 postoperative: | postoperative:
4.2 1.7
9% EWL 63.0 55.0 68.0 475 74425 51423 66.0(3y; | 3493y, | 568+ | 49.5+ 74.6 40.4(18mo) | -25.0 -132
(mean) 3y) (3y) (2y) (2y) 3y) (3y) n=47/146) | n=35/47) | 21.1(3y) | 18.6(3y) (18 mo) 56(3y) (10y)* | (10y)*
RYGB, Roux-en-Y gastric bypass; LAGB, laparoscopic adjustable gastric banding; SD, standard deviation; BMI, body mass index; NS, not sigificant;
%EWL, percentage of excess weight loss.
*9% of total weight lost, not %EWL.
Note: The Swedish Obesity Subjects study focused on comparing bariatric surgery with nonsurgical weight loss and did not give demographic data by
procedure.

RYGB than for LAGB at up to 18 months
of follow-up. At 24 months, %EWL was
68.0 and 47.5 for RYGB and LAGB,
respectively, a difference that was not
statistically significant possibly because
of the small number of patients. Rates
of comorbidity resolution were also not
significantly different at 2 years. The
2 procedures had similar overall com-
plication rates of 5.6% for RYGB and
4.3% for LAGB, with early complications
more frequent in the RYGB group and
late complications more frequent in the
LAGB group.'”

Cottam and colleagues'” reported on
a case-controlled study comparing RYGB
with LAGB, with 181 case-matched
patients in each arm. Weight loss and
comorbidity resolution at 3 years were
better for the RYGB group than the LAGB
group. Rates of complications and reoper-
ations were similar in both arms. This trial
included the surgeon’s initial experience
with LAGB procedures and that the rates
of LAGB complications and reoperations
considerably decreased during the 3 years
of the study. This further confirms other
studies’ findings that such events are

correlated with the surgeon’s experience
with LAGB. The authors concluded that
RYGB was superior to LAGB in terms of
weight loss, but that both procedures were
effective and that LAGB was acceptable
for patients who preferred it.'®

Jan and colleagues' recently reported
on a single-institution study of 898 bari-
atric surgery patients, of whom 492 and
406 underwent RYGB and LAGB, respec-
tively, over a 5-year period. Patients in
the LAGB group were more likely than
their respective counterparts in the RYGB
group to be male, to be >60 years of age,
and to have BMI >60 kg/m’. Operative
times and hospital stays were longer for
patients undergoing RYGB than for those
undergoing LAGB. %EWL in the LAGB
group was significantly less (P<.05) than
in the RYGB group at all time points
except 5 years (P=.84), at which point
only 3 and 5 patients, respectively, had
been followed up. These results reflect
current information regarding predictors
of outcome for this highest-risk patient
population. Complication rates were 32%
for RYGB and 24% for LAGB (P=.002),
with 9% of RYGB patients and 5% of
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LAGB patients experiencing potentially
life-threatening complications that
required urgent intervention. Reoperation
rates were 17% in both groups.'®

Parikh and colleagues'?' reported on a
case series involving superobese patients
(BMI >50/kg/m?) who underwent LAGB
(n=192), RYGB (n=97), or BPD (n=43).
The BPD results are not discussed here.
Levels of weight loss (%EWL) for
RYGB versus LAGB, respectively, were
57.7£15.4 versus 35.3+12.6 at 1 year,
54.7+£21.2 versus 45.8+19.4 at 2 years,
and 56.8+21.1 versus 49.5+18.6 at 3 years.
Operating time and length of stay were
longer for RYGB than for LAGB. Mor-
bidity rates for RYGB and LAGB, respec-
tively, were 11.3% and 4.7% (P=.02)."”!

A comparative study published in 2003
by Biertho and colleagues'™ reported
results for 805 LAGB procedures and
456 RYGB procedures. At 18 months’
follow-up, %EWL was 74.6 for RYGB
and 40.4 for LAGB. Weight loss at lon-
ger durations was only reported for the
LAGB group and reached a %EWL of 58
at 4 years. Early postoperative complica-
tion rates were 4.2% for RYGB and 1.7%



for LAGB (P=.02). Differences between
techniques in perioperative complication
and mortality rates were not significant.'”

The SOS study, already discussed, was
a prospective case-matched study involv-
ing 4047 obese subjects who were treated
with either customary nonsurgical treat-
ment, VBG (n=451), gastric banding
(adjustable or nonadjustable) (n=156), or
RYGB (n=34).%® Mean percentage weight
loss (SD) at 1 year was -38% (7%) for
RYGB, -21% (10%) for banding, and
-26% (9%) for VBG. All 3 patient groups
had regained some weight at 10 years,
with mean (SD) weight loss of -25%
(11%), -13.2% (13%), and -16.5% (11%),
for RYGB, banding, and VBG, respec-
tively. The course of weight change for the
different groups is shown in Figure 2.%*
RYGB provided more weight loss than
banding at all time points.

Overall, these studies make it clear
that both RYGB and LAGB produce
substantial weight loss and comorbidity
resolution with some morbidity and low
mortality. Differences between the proce-
dures in terms of operative and recovery
time, the extent and time course of weight

loss, and complication profiles appear
to be considerable. More definitive data
from randomized controlled trials com-
paring the 2 procedures is needed to bet-
ter differentiate long-term outcomes.

FAQ: How is the appropriate
surgical technique selected
for individual patients?

At present, there are no objective,
clinically proven methods for selecting
between bariatric surgical techniques
for a particular patient and no generally
accepted algorithms for matching indi-
vidual patients to the techniques. The few
algorithms that have been proposed have
not been evaluated in controlled trials.®
In the absence of objective methods, the
overriding factors are the surgeon’s expe-
rience with the technique and the sur-
geon’s and patient’s preferences.'*?

When surgeon or patient prefer-
ences do not dictate the choice of pro-
cedure, the choice of procedure should
aim to optimize the risk/benefit ratio for
each patient. Several factors have been

L
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Sjostrom L et al. NEnglJ Med. 2004;351:2683-2693.
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Figure 2: Weight changes in the Swedish Obesity Study by type of therapy.*®
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proposed as selection criteria, including
weight and comorbidities, age, and eating
behaviors. Unfortunately, none of these
factors is supported by strong evidence,'**
and some are controversial.

Weight and comorbidities: It has
been argued that patients with extremely
high BMIs, such as the superobese, should
be treated with RYGB or BPD because
of these procedures’ greater efficacy for
inducing initial weight loss."”® The con-
trary argument suggests that LAGB is
appropriate because of its greater safety
and lower complication rate.'"” However,
it is likely that superobese patients who
undergo LAGB may require a longer
period to reach their target %EWL."”’

Age: Increasing age decreases the
effects of bariatric surgery on weight loss
and comorbidities and increases the prob-
ability and severity of complications. This
has led to suggestions of using RYGB
in the belief that it causes more weight
loss than LAGB and thereby reduces the
risk of repeated surgeries being needed.'*
On the other hand, LAGB may be more
appropriate for the elderly because of its
safer complication profile. Further studies
are warranted.

Eating behavior: Patients with high
consumption of liquid or soft carbohy-
drates (“sweet eaters”) are often allo-
cated to RYGB, the idea being that the
occurrence of the dumping syndrome
will prompt avoidance of sweet foods.'*
However, recent studies have found that
sweet-eating behavior does not affect the
outcome of LAGB.'"*!%® In general, eat-
ing behavior appears to be of little value
in selecting the procedure.'*®

FAQ: What follow-up is
needed after RYGB and LAGB?

Any bariatric surgery requires regu-
lar medical follow-up for the duration
of the patient’s lifetime. Follow-up has
both medical and psychosocial functions.
The medical functions include monitoring
of weight loss, comorbidities, and nutri-
tional status. For patients with LAGB, the
status of the band is checked and the diam-
eter adjusted as necessary. Both RYGB
and LAGB techniques require follow-up
regarding psychosocial functions, center-
ing on education, reinforcement, and sup-
port related to the behavioral and dietary



changes needed to lose and maintain
weight after the surgery, along with assis-
tance in coping with the psychologic and
social changes that often occur with bar-
iatric surgery.®

In the immediate postoperative period,
LAGB requires more frequent follow-up
visits than RYGB because of the poten-
tial need for band adjustment. Follow-
up visits that provide an opportunity for
band adjustment are recommended every
4 to 6 weeks during the first year, every
3 to 6 months during the second and third
years, and annually thereafter. A fol-
low-up visit should be scheduled within
1 month of any band adjustment.'”’” These
adjustments may often be performed by
trained allied healthcare professionals,
including nurse practitioners, physician’s
assistants, and registered nurses. Table 6
shows a suggested schedule for postop-
erative follow-up.”*"’

Table 6: Recommendations for
Follow-up With the Obesity
Management Team After Bariatric
Surgery

Years

Postprocedure | RYGB’* | LAGB'’

1 Months Every

1,3,6,12| 4-6 wk

2 Every Every

6 mo 3-6 mo

3 Annually | Every

3-6 mo
Ongoing Annually | Annually

RYGB, Roux-en-Y gastric bypass; LAGB,
laparoscopic adjustable gastric banding.

CONCLUSION

Bariatric surgery has been shown to
be the only available effective therapy
for severe obesity. Patients who undergo
bariatric surgery typically experience
substantial weight loss and resolution of
obesity-related comorbidities. However,
surgery alone is not sufficient to cause this
weight loss. For successful and prolonged
weight loss, the patient must fully com-
mit to and participate in lifelong changes
in his or her dietary habits and lifestyle.
Without effective lifestyle management,
the patient may not reach reported levels
of weight loss regardless of bariatric tech-
nique. Effective management is a mul-
tifaceted process that includes medical,

psychosocial, and nutritional factors. Man-
agement should begin preoperatively and
continue throughout the patient’s lifespan.
Because of the multiple factors involved,
effective management is best performed
by a multidisciplinary team that includes
the patient, the surgeon, nutritional or
dietary counselors, psychologic counsel-
ors, a nurse practitioner or coordinator,
and the patient’s primary care physician.
With effective management, bariatric sur-
gery patients can achieve considerable,
prolonged weight loss with the attendant
reductions in comorbidities and improve-
ments in quality of life.
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Note: The topics discussed in this
white paper will be addressed more
fully in upcoming educational ini-
tiatives that will include several
multimedia activities. The initia-
tive began with a multidisciplinary
scientific roundtable that included
surgeons, other physicians spe-
cializing in obesity, psychologists,
registered dieticians, registered
nurses, and allied healthcare pro-
fessionals involved in the treat-
ment of severely obese patients. A
number of enduring materials are
being planned. Please continue to
check www.MedCME.org over the
coming months for access to these
CME programs. You can also con-
tact SynerMed® Communications at
908-832-4142 and reference “Obe-
sity Programs” to request additional
CME materials on this topic.
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