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Obesity may be defined as an abnormal state
of health in which there is an excess of body
fat. Morbid obesity is the most serious form
of obesity and generally correlates with a
body weight that is more than 170% above
ideal body weight, greater than 100 pounds
overweight, or a body mass index (BMI)
greater than 40 kg/m?®. Based on U.S. 1999
to 2000 population data, 64.5% of U.S. adults
are overweight (BMI >25 kg/m?), 30.5%
are obese (BMI >30 kg/m?), and 4.7% are
morbidly obesity (BMI >40 kg/m?)." The
prevalence of obesity has increased steadily
over the past several decades, and obesity
has become an important public health
problem. From 1960 to 2000, the prevalence
of obesity has more than doubled, from
13.4% to 30.5% of the U.S. population.' In
the 21st century, obesity is predicted to sur-
pass cigarette smoking as the number one
cause of preventable death in the United
States. Health care costs associated to obe-
sity are astronomical. Annual direct cost for
treating obesity-related illnesses have been
estimated at nearly $51.6 billion and indi-
rect cost are estimated at $47.6 billion.> Fur-
thermore, the annual U.S. expenditure on
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weight reduction g)roducts and services ex-
ceeds $30 billion.

There is general agreement that clinically
severe obesity is a complex disease with mul-
tiple causes. A simple explanation of obesity
is that caloric intake exceeds the expenditure
of calories to maintain body function and
perform physical activity. Excess calories
are stored as fat in the adipose tissue. How-
ever, there is significant variability in the en-
ergy requirements of individuals. Obesity
does not ensue simply because an individual
either eats more or exercises less than
normal-weight individuals. In short, there
is individual variation in susceptibility to de-
velop obesity.* There is a strong familial fac-
tor in the development of obesity. Children
of 2 obese parents have a 50% likelihood
of becoming overweight themselves.” Twin
studies have suggested that genetic factors
predominate environmental influences in
predicting the development of obesity.°

The development of obesity is strongly
influenced by social, economic, racial, and
ethnic factors.” Women are more likely than
men to be obese. In developed countries,
both children and adults from lower socio-
economic classes are more likely to be over-
weight.® African-American women are at
higher risk for obesity than Caucasian
women, whereas the reverse is true for

CLINICAL OBSTETRICS AND GYNECOLOGY /

928

VOLUME 47 /

NUMBER 4 / DECEMBER 2004



men. Cultural factors may have a role in that
different ethnic groups have different ideals
regarding body size and appearance. Preg-
nancy is a precursor to obesity, especially
in women with multiple pregnancies.

There is significant evidence that obesity
is associated with increased mortality.'*™"”
In a 14-year prospective study of more than
1 million adults in the United States, the risk
of death increased with an increasing BMI
for both men and women in all age groups.'®
A recent study demonstrated that race and
gender affect the estimated years of life lost
(YLL) associated with obesity.!' The maxi-
mum YLL for young white men with
a BMI greater than 45 kg/m” was 13 YLL
and was 8 YLL for white women.'' Young
blacks with severe levels of obesity had a
maximum YLL of 20 for men and 5 for
women.'" In short, it appears that obese indi-
viduals die sooner than normal-weight indi-
viduals.'*"?

Obesity is related to a significant number
of comorbid illnesses. There is a strong asso-
ciation between obesity and the prevalence of
non-insulin-dependent diabetes mellitus.'®'”
A Scandinavian study demonstrated that
moderate obesity was associated with a 10-
fold increase in the risk of diabetes.'® There
is an increased prevalence of other cardiovas-
cular risk factors in obese patients that in-
clude hypertension, hypertriglyceridemia,
hyperlipidemia, hyperinsulinemia, and low
levels of high-density lipoprotein choles-
terol.'” Other obesity-related illnesses in-
clude osteoarthritis of weight-bearing joints,
gastroesophageal reflux disease, cholelithia-
sis, hepatic steatosis, obstructive sleep apnea,
obesity hypoventilation syndrome, stress uri-
nary incontinence, migraine headaches, low-
er extremity venous insufficiency, deep ve-
nous thrombosis, pulmonary emboli, and
hernias.>*?> Menstrual irregularities and in-
fertility are common in women with clini-
cally severe obesity.?® Dermatitides, notably
fungal infections, commonly occur in the in-
tertriginous regions of obese patients.?’

Perhaps the most significant impact of
clinically severe obesity is the social effects
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on these individuals.?® Obesity carries a stig-
ma in our society that places a high value on
thinness. Obesity is often associated with
a lack of self-control or other character disor-
ders. Obese children frequently have a re-
duced self-esteem due to the consistent ridi-
cule by their peers.”” There are many daily
activities that are taken for granted by nor-
mal-weight individuals that are challenging
for obese individuals (Table 1).*°

In summary, obesity is a complex disorder
with a multi-factorial etiology. Clinically se-
vere obesity is generally defined as a BMI
greater than or equal to 40 kg/m>. These in-
dividuals experience reduced life expec-
tancy, significant comorbid illnesses, and im-
paired social function.

Indications for Surgery

Severe obesity has been notoriously refrac-
tory to virtually every method of nonsurgical
treatment. The failure rate of diet and behav-
ior modification treatment at 2 years in
the morbidly obese approaches 100%.*!
Likewise, the results of drug therapy and jaw-
wiring in this group of patients have been

TABLE 1. Specific Problems Associated
With Massive Obesity

% of Patients

(N = 1549)
Unable to
Cut toenails* 73
Cross legs (ie, thighs) 85
Buckle normal belt 27
Fit in fixed booth at McDonalds 33
Fit in theater seat} 36
Wipe self 21
Urinate accurately (men) 52
Walk down stairs, unless 16
backwards
Will not
Undress in front of spouse 73
Wear short sleeves in summer 68
Sleep in room with significant 81

other (snores)

Reprinted from Obesity Surgery with permission.*®

* Usually accompanied by inability to tie own shoelaces, put on
socks, fit winter boots.

T Problems in bus, airplanes, turnstiles.
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disappointing. Hence, the primary rationale
for surgical treatment of obesity is 2-fold:
1) clinically severe obesity is associated with
a poor quality of life, serious medical prob-
lems, and a shortened lifespan; and 2) nonsur-
gical therapy has been unsuccessful at stimu-
lating significant and sustained weight loss.
The National Institutes of Health (NIH) Con-
sensus Development Conference of 1985
determined that weight reduction should be
recommended to obese persons, defined as
an increase in body weight of 200% or more
above ideal body as defined by the 1983
Metropolitan Life Insurance Company’s
Height/Weight Table.*> Weight reduction
was also recommended to patients with lesser
degrees of obesity if they suffered from co-
morbid illnesses such as diabetes, hyperten-
sion, hyperlipidemia, coronaryartery disease,
or gout. The 1978 NIH Consensus Devel-
opment Conference and the 1991 NIH Con-
sensus Development Conference also af-
firmed the benefits of treating such patients
by surgical means, given the ineffectiveness
of all nonoperative methods to achieve and
sustain significant weight loss for clinically
severe obesity.”'> These NIH consensus
statements, along with guidelines recom-
mended by the American Society for Clinical
Nutrition, have helped to form the basis of
the indications for the surgical treatment of
obesity that includes:

1. The patient should be more than 100 pounds
above desirable weight according to the 1983
Metropolitan Life Insurance Company Height/
Weight Tables or a BMI greater than 40 kg/m>.

2. Presence of significant obesity-related ill-
nesses with a BMI of 35 to 40 kg/m?.

3. Failure of sustained weight loss on supervised
dietary and/or medical regimens.

4. Patient shows understanding of the risks and
benefits of surgery and understands lifestyle
changes subsequent to the operation.

5. Acceptable operative risk.

Some patients may not meet the weight crite-
ria for operation, but may still be candidates
for a surgical procedure. If their medical
complications are severe and progressive,

then surgery may be considered on an indi-
vidual basis. Bariatric surgery has typically
been reserved for patients ages 18 to 60.
The results and expected benefits of surgery
in the teenagers and in the elderly are less
clear. Again, each patient needs to be ad-
dressed individually.

Patient Selection

Preoperative evaluation of patients for bariat-
ric surgery is a process that frequently in-
volves several healthcare providers. A thor-
ough history and physical examination should
be supplemented by routine blood tests, chest
radiographs, and electrocardiogram. Pulmo-
nary function tests and cardiac stress tests
are frequently useful for accurate risk strati-
fication. Polysomnography to detect sleep
apnea is indicated when the diagnosis is
suspected. Patients who suffer from obstruc-
tive sleep apnea may benefit from continu-
ous positive airway pressure (CPAP) prior
to surgery and during the perioperative pe-
riod. As for any major operation, other con-
sultations and/or tests may be needed for op-
timal preoperative preparation and perioper-
ative care.

A thorough discussion of the operations
and subsequent lifestyle changes by the sur-
geon and healthcare team are mandatory for
each patient. A complete explanation of the
risks of surgery including mortality and ma-
jor morbidity is indicated. Patients need to be
aware that the operation itself is only one as-
pect of the entire weight-loss process. The be-
havioral and lifestyle adjustments that will
occur subsequent to the operation are difficult
and challenging. It is often helpful for pro-
spective patients to speak with those who
have already undergone the operation to learn
more about the changes they will encounter.

It is also helpful for a patient to meet with
a dietitian and psychologist preoperatively.
These individuals are often critical in helping
a patient manage the lifestyle and dietary
changes subsequentto the operation. Theirin-
clusion as part of the multidisciplinary team
caring for the bariatric surgical patient cannot
be underestimated. Patients who have



developed a bond with these healthcare pro-
viders prior to surgery benefit greatly in terms
of achieving significant and sustained weight
lost postoperatively.

Behavioral modification is critical to the
long-term success of most bariatric surgi-
cal procedures. Accordingly, although there
are few medical conditions that absolutely
contraindicate performance of surgery, there
are behavioral or psychologic considerations
that might disqualify patients as candidates
forsurgery. These may include significant psy-
chiatric disorders such as psychosis or schizo-
phrenia, substance abuse, self-destructive
mental behavior, or mental retardation. Even
with a technically successful operation, these
patients are unlikely to have a satisfactory
long-term result. This point emphasizes the
value of a comprehensive preoperative psy-
chologic evaluation.

In summary, preoperative evaluation of
patients for bariatric surgery is an important
step in the surgical care of these patients. It is
important both for the purpose of patient se-
lection and patient education. Patients need
to understand the risks of surgery and the dra-
matic lifestyle changes they will encounter.
The health care team needs to complete both
a medical and psychologic assessment of
each patient to be confident they can with-
stand the operative procedure and success-
fully adapt to the behavioral changes that
the operation intends to stimulate.

Operative Procedures

Bariatric surgical procedures are categorized
into 2 main types; restrictive and malabsorp-
tive. Some operations combine both restric-
tion and malabsorption. The operations that
are most frequently performed are the
Roux-en-Y gastric bypass, vertical banded
gastroplasty, biliopancreatic diversion, and
various banding procedures. The NIH Con-
ference of 1991 identified the gastric bypass
and the vertical banded gastroplasty opera-
tions as acceptable surgical treatments for
clinically severe obesity based on available
clinical data.*?
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Malabsorptive Procedures

The first popular operation for clinically se-
vere obesity was the jejunoileal bypass.>*
A short length of proximal jejunum was con-
nected to the distal ileum and created an
obligatory malabsorptive state. Significant
weight loss was achieved but the jejunal ileal
bypass was associated with serious short-
term and long-term complications. Perhaps
the most serious postoperative compilation
was the development of cirrhosis. Nephroli-
thiasis, intractable diarrhea with associated
hypokalemia and hypomagnesemia, vitamin
B\, deficiency, and severe malnutrition were
common sequelae of this operation. The met-
abolic complications of this operation have
resulted in patient deaths and because of
the significant late morbidity and mortality,
the jejunoileal bypass should no longer be
performed.

Modern malabsorptive procedures have
been developed. The biliopancreatic diver-
sion (BPD) as described by Scopinaro et al*’
is a bariatric surgical procedure that aims
for selective malabsorption of fat and also
provides some restriction of caloric intake
(Fig. 1). A BPD involves creating a 200-
mL gastric pouch, distal gastrectomy, and
gastroileostomy 250 cm proximal to the ileo-
cecal valve. The biliopancreatic limb is anas-
tomosed to the intestinal limb 50 cm proximal
to the ileocecal valve. Fat absorption, there-
fore, is restricted to the short 50-cm common
channel, whereas protein and starch are ab-
sorbed throughout the 250-cm intestinal
limb. The duodenal switch (DS) as described
by Marceau et al*® is a variant of the BPD.
The primary differences of the DS include
a greater curve “sleeve” gastrectomy and
preservation of the pylorus with anastomosis
of'the intestinal limb to the first portion of the
duodenum. Compared to the jejunoileal
bypass, these modern malabsorptive opera-
tions are associated with less long-term
postoperative complications. In particular,
there is reduced protein malabsorption and
reduced hepatic dysfunction. In addition,
there is no blind loop, so that the
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FIGURE 1. Biliopancreatic diversion in which
the small bowel is transected beyond the ligament
of Treitz. The distal end is anastomosed to the up-
per stomach (with a subtotal gastrectomy) and the
proximal end is anastomosed to the distal ileum
50 cm proximal to the ileocecal valve. Reprinted
with permission from Brolin RE. Gastrointes-

tinal surgery for obesity. Semin Gastrointest Dis.
1998;9:163-175.%°

complications related to “blind loop syn-
drome” are avoided. The short-term mor-
bidity and mortality rates appear to be com-
parable to those associated with gastric by-
pass procedures. The BPD and DS have yet
to be accepted widely, probably because of
the magnitude and length of the operation.
There are also concerns about obligatory
malabsorption that these operations stimu-
late. Nonetheless, they are effective weight
loss procedures and have gained popularity
at several centers around the world.

Gastric Restrictive Procedures

Gastric restriction as a treatment of clinically
severe obesity was introduced in the late
1960s. As problems with jejunoileal bypass
became more widely recognized, gastric
restrictive procedures gained popularity.
Mason and Ito*”-*® performed the first restric-
tive gastric operation for clinically severe obe-

sity with the gastric bypass by using a loop
gastrojejunostomy. He defined the anatomic
parameters of gastric restriction to include
a 12-mm diameter gastrojejunostomy stoma
and a small (less than 50 mL) upper gastric
pouch.*® Griffen et al** modified Mason loop
gastrojejunostomy by performing a retrocolic
Roux-en-Y gastrojejunostomy. The construc-
tion of a Roux-en-Y or alimentary limb per-
mits diversion of bile and pancreatic juices
from the gastrojejunostomy and thereby pre-
vents bile reflux gastritis or esophagitis. It
also facilitates technically the mobilization
of the jejunum to the upper portion of the
abdomen (Fig. 2). Over the past 2 decades,
the Roux-en-Y gastric bypass has undergone
many technical modifications. Surgeons may
choose to partition the stomach or actually
divide it. The gastrojejunostomy may be
stapled or hand sewn. The Roux limb may
be brought up to the left upper quadrant in
an antecolic or retrocolic fashion. The length
of the Roux limb may vary, although the
conventional procedure calls for a length of
approximately 75 to 150 cm. Despite these
technical choices, most surgeons would agree
that Mason’s admonition to create a small
gastric pouch and a calibrated gastrojejunos-
tomy along with a Roux limb for ingested
food to bypass the excluded stomach com-
prise the critical elements of the operation.
The combination of a small gastric pouch
and a small outlet stimulates significant calo-
ric restriction and the body’s satiety mecha-
nism. The Roux-en-Y gastric bypass does
cause malabsorption of certain mineral and
vitamins, but there is no significant malab-
sorption of protein or fat. However, protein
malnutrition can develop if protein intake is
not adequate.

Mean percent excess weight loss (excess
weight = preoperative weight — ideal body
weight) at 5 years range from 50% to 75%
after gastric bypass.*’ ** In one study of
over 600 patients with a 14-year follow-up
after gastric bypass, mean 5percent excess
weight loss exceeded 50%.*

Several obesity-related illnesses improve
substantially after weight-reduction surgery.
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FIGURE 2. Roux-en-Y gastric bypassinwhich
a stapling device has been applied across the gas-
tric cardia, creating a less than 30 mL upper gastric
pouch. The jejunum is divided 15 cm distal to the
ligament of Trietz. The distal end has been anas-
tomosed to the upper gastric pouch. The proximal
end has been anastomosed 50 cm below the gas-
trojejunostomy. Reprinted with permission from
Brolin RE, Kenler HA, Gorman RC, et al. The
dilemma of outcome assessment after operations
for morbid obesity. Surgery. 1989;105:337.%%

Multiple studies have shown improvement or
even resolution of diabetes mellitus, sleep
apnea and associated hypoventilation, hyper-
tension, and serum lipid abnormalities.*>—>°
Because there is little acid in the gastric
pouch of gastric restrictive procedures, gas-
troesophageal reflux disease is significantly
improved or even cured after surgery. Periph-
eral edema, arthralgia, easy fatigability, and
dyspnea are usually improved following
weight-reduction surgery. Many patients
report improved self-esteem and lessened
self-consciousness.>! In short, obese patients
have multiple medical illnesses that are usu-
ally improved or cured after weight reduction
surgery. In addition, patients experience psy-
chologic and social benefits that lead to an
enhanced quality of life.

The Roux-en-Y gastric bypass operation
has become a popular choice for weight-
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reduction surgery. It is technically more
challenging than other bariatric operations,
but thus far has proven to be the best oper-
ation in achieving sustained and significant
weight loss. The short-term complication
rates are acceptable for a major operation,
and the long-term nutritional consequences
can be easily treated. Both surgeon and pa-
tient satisfaction are high with this opera-
tion, and it is currently the most popular
bariatric procedure performed in the United
States.

The vertical banded gastroplasty (VBG) is
a gastric-restrictive operation that was intro-
duced by Mason in 1982.°% A “window” is
cut into the body of the stomach using a spe-
cialized stapling device approximately 5 cm
from the gastroesophageal junction. A sec-
ond stapling device is then used to partition
the stomach into a small gastric pouch (about
15 mL) and the excluded stomach. A stoma is
created between the small gastric pouch and
the remainder of the stomach thatis 12 mm in
diameter and reinforced with a collar of syn-
thetic material such as Marlex (C. R. Bard,
Inc, MA), GoreTex (W. L. Gore, Ltd., AZ),
or Silastic (Dow Corning, Midland, MI)
(Fig. 3). This procedure is attractive in that
there is no gastrointestinal anastomosis. Also,
the stomach is not excluded from the ali-
mentary stream so that the nutritional conse-
quences of bypassing the stomach or avoided.
The procedure was very popular in the late
1980s and early 1990s and the results are
acceptable. The VBG is preferred by many
surgeons because of its technical simplicity,
less operative morbidity, shorter operative
time, ease of endoscopic examination when
needed, and reduction in nutritional deficien-
cies. Sugarman et al>® have shown superior
weight loss with gastric bypass compared
with VBG in a prospective, randomized
trial. Capella and Capella observed similar
findings in a consecutive series of patients.>*
Accordingly, gastric bypass has become
more popular in North America in recent
years. Nonetheless, VBG is a viable option
for which acceptable results and a low com-
plication rate can be anticipated.
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FIGURE 3. Vertical banded gastroplasty with
less than 30 mL upper gastric pouch that empties
into the remainder of the stomach through a cali-
brated stoma that is enforced with prosthetic ma-
terial. Reprinted with permission from Brolin RE.
Gastrointestinal surgery for obesity. Semin Gas-
trointest Dis. 1998;9:163-175.%

Gastric banding is the least invasive of the
bariatric procedures. Gastric banding is more
commonly performed in Europe and Australia
than in North America.>> Most gastric band-
ing procedures use a premeasured prosthetic
material that is wrapped around the proximal
stomach. This technique produces a small
upper gastric pouch with a calibrated stoma
through which food can enter the distal stom-
ach. The stomach is not cut or stapled and
no anastomosis is made (Fig. 4). Recently,
the Food and Drug Administration (FDA)
approved a band (LAP-BAND®, Inamed
Health, Santa Barbara, CA) in which the
diameter of the band can be adjusted by infu-
sion of saline through a subcutaneous reser-
voir. This is commonly referred to as “the
band” or the “lap band.” The reported results
of weight loss and complication rates with
the inflatable bands appear better than those
observed with noninflatable bands. Good
results with the adjustable band have been
reported in Europe and Australia, but the ad-
justable band has not yet gained widespread
acceptance in North America.’**® However,
as surgeons gain experience and as the surgi-

FIGURE 4. Gastric banding in which an upper
gastric pouch is fashioned by encircling the stom-
ach with an adjustable prosthetic band. The vol-
ume of the upper gastric pouch is usually less than
30 mL. Reprinted with permission from Brolin
RE. Gastrointestinal surgery for obesity. Semin
Gastrointest Dis. 1998;9:163-175.”

cal technique becomes more refined, the
complications are decreasing and the adjust-
able band is becoming increasingly attractive
to more surgeons and patients.”® Potential
complications include band stenosis, band
erosion, band slippage, gastric pouch dila-
tion, eso;)hageal dilation, and access port
problem.”! The incidence of band erosion
should be less than 1% and the incidence
of band slippage should be below 5%.”"
O’Brien et al, from Australia, reported 57%
EWL at 6 years.®® Long-term weight loss
results from the U.S. are not currently avail-
able. Nonetheless, the adjustable band is at-
tractive in that the procedure is relatively sim-
ple and can be performed laparoscopically
with low mortality. Furthermore, the diame-
ter of the inflatable band can be adjusted to
prevent troublesome symptoms for patients
and the band can be removed if necessary.

Laparoscopic Bariatric
Surgery

As surgeons have gained more experi-
ence with laparoscopic techniques and as



technical advances in the instrumentation
have been made, minimally invasive tech-
niques have been applied to an increasing
number and variety of surgical procedures.
Laparoscopic bariatric surgery was first per-
formed in the early 1990s. Since that time,
there have been multiple series confirming
that laparoscopic Roux-en-Y gastric bypass,
laparoscopic VBG, and laparoscopic gastric
banding can all be performed with acceptable
results. Acceptable results with laparoscopic
BPD and DS have been reported in a few
small series of patients, but overall, experi-
ence is insufficient to draw strong conclu-
sions.”>””> There is clearly a need for ad-
vanced laparoscopic skills with all bariatric
procedures, and there is a steep learning curve
associated with their performance.’® Schauer
et al showed that operative time decreased
significantly and that technical complications
decreased by 50% after an experience of
100 la_})aroscopic Roux-en-Y gastric bypass
cases.’® Hand-assisted laparoscopic tech-
niques have also been applied to bariatric
procedures.””"’8

The benefits of laparoscopic surgery are
related to minimizing the length of the inci-
sion. Cardiopulmonary complications have
been shown to occur less commonly after lap-
aroscopic procedures compared to laparotomy.
Preserved pulmonary function is the most
well-documented benefit of laparoscopic
surgery, with comparatively less impairment
in postoperative ventilation, total lung capac-
ity, and oxygen saturation.” Nguyen et al
showed in prospective randomized studies
that laparoscopic Roux-en-Y gastric bypass
resulted in less blood loss, reduced pulmo-
nary complications, shorter hospital stay,
faster recovery, and reduced need for inten-
sive care comgpared with open Roux-en-Y
gastric bypass.®*®*! Furthermore, wound com-
plications such as hernia formation, seroma,
infection, hematoma, and dehiscence are
minimized after laparoscopic surgery.gz’86
Overall, operative morbidity and mortality
appear to be comparable to an open ap-
proach.®*78¢ There appears to be no signifi-
cant difference in weight loss between open
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and laparoscopic approaches.®* ¢ In sum-
mary, laparoscopic bariatric surgery is an
excellent approach for many patients. Its
use in any given patient depends largely on
surgeon experience and the patient’s BMI.

Complications

Complications of bariatric surgery can be
separated into complications associated with
the operation and complications associated
with alterations in the gastrointestinal anat-
omy. Operative complications are further
divided into major and minor complica-
tions. Major operative complications in-
clude, death, anastomotic leak, pulmonary
embolus, intestinal obstruction, and hemor-
rhage. The International Bariatric Surgery
Registry reported the complications of
14,641 patients who underwent weight-
reduction surgery between 1986 and 1996.%
The Roux-en-Y gastric bypass and VBG op-
erations were the predominant procedures
performed on the patients. The 30-day mor-
tality rate was 0.17%, and the most common
cause of operative mortality was pulmonary
embolism. Overall complication rate was ap-
proximately 7%, and a partial listing of these
complications and their incidence are listed
in Table 2. The incidence of an anastomotic
leak following a Roux-en-Y gastric bypass
is reported to be about 1% to 2%. Anastomo-
tic strictures at the gastrojejunostomy occur
in up to 10% to 15% of patients following
a Roux-en-Y gastric bypass.®® The etiology
of'these strictures is unclear, but most believe
they are secondary to ischemia or tension at
the anastomosis. Strictures can be dilated en-
doscopically, and it is unusual that operative
revision is necessary. Multiple dilations may
be needed until the patient is symptom free.
As with other gastrointestinal operations,
intra-abdominal adhesions may form and
cause bowel obstruction. An internal hernia
through a mesenteric defect is another poten-
tial source for bowel obstruction. The most
common internal hernia involves herniation
of the Roux limb through the transverse
mesocolon into the lesser sac or herniation
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TABLE 2. Perioperative Deaths and
Complications Within 30 Days
of Operations (N = 14,641)

Adverse Event Incidence (%)

Death 0.17
Respiratory 2.35
Wound infection 1.02
Hepatic or cardiac 0.25
Splenic injury 0.21
Pulmonary embolism 0.21
Subphrenic abscess 0.19
Gastrointestinal leak 0.16
Evisceration, dehiscence 0.13
Gastrointestinal bleeding 0.13
Deep venous thrombosis 0.11
Neurologic 0.11
Renal 0.11
Wound seroma 0.04

Reprinted from Obesity Surgery with permission.®”

of small bowel through the mesenteric defect
ofthe jejunojejunostomy. Incisional or trocar
hernias may occur after bariatric surgical
procedures that can lead to both abdominal
pain and obstructive symptoms.

Gastrointestinal hemorrhage may occur
in patients with intestinal anastomoses. Mar-
ginal ulcers have been recognized at anasto-
motic sites and the presence of hemorrhage
in bariatric surgical patients should prompt
endoscopy to assess these potential bleeding
sites.

Gallstone formation after weight-reduc-
tion surgery is reported to be as high as
30%.% However, not all patients who de-
velop gallstones will develop symptoms of
biliary colic or cholecystitis. Our current
practice is to only perform a cholecystectomy
at the same time of the bariatric operation
if the patient has preoperative symptoms of
biliary disease. However, there are some sur-
geons who perform routine cholecystectomy
at the same time of the bariatric surgery. It is
important to include biliary colic and chole-
cystitis in the differential diagnosis of pa-
tients who complain of upper abdominal pain
following weight-reduction surgery.

Many patients have difficulty adjusting to
their new, small gastric pouch after a gastric

restrictive procedure. Protein calorie malnu-
trition and even dehydration may result in
the first few weeks or months after surgery.
Hospitalization and parenteral nutrition are
sometimes needed for patients who cannot
maintain a satisfactory nutritional state. A
general recommendation is for a patient to in-
gest at least 60 g of protein daily, but this is
an elusive goal for many patients in the early
weeks after surgery. Some patients will de-
velop intolerance to some foods including
red meat, certain vegetables, fruit, or dairy
products. As mentioned previously, intensive
collaboration with a dietitian is critical to en-
sure that the patient is following a satisfactory
dietary program.

When a patient is following a recom-
mended dietary program and continues to have
complaints, then an aggressive approach
should be taken to find the source of their
symptoms. Assessment of the patient’s col-
laboration with a dietitian and adherence to
a dietary program will often provide a clue
as to the nature of their symptoms. Patients
who are not following a prescribed program
carefully will often have a variety of gastroin-
testinal complaints. Strict monitoring of their
diet by a dietitian is often helpful in finding
the source of their difficulty whether it is eat-
ing too fast, too much, or the wrong foods.
Dietary modification may provide a solution
to the patient’s gastrointestinal complaints.

Patients who undergo gastric bypass pro-
cedures are at risk for micronutrient deficien-
cies. The duodenum and proximal jejunum
are areas that are responsible for absorption
of calcium, vitamin A, iron, and the B vita-
mins. Because the intrinsic factor-producing
area of the stomach is bypassed, B, deficien-
cies can be predicted.” Amaral et al ob-
served significant vitamin and mineral defi-
ciencies up to 6 years after surgery in gastric
bypass patients who were not taking supple-
ments.’! Deficiencies of iron, folic acid, and
vitamin B, were most pronounced. Avinoah
et al observed a similar finding up to 7 years
after gastric bypass surgery and observed that
these micronutrients were independent of
protein and caloric deficiencies.”> Most



clinicians who treat bariatric surgical patients
provide patients with a multivitamin supple-
ment that alleviates their micronutrient defi-
ciencies and suggest that lifetime supple-
mentation is required.”*"*

Symptoms of “dumping syndrome” are
often felt by patients who ingest high-fat or
high-carbohydrate foods. They experience
symptoms of dizziness, lightheadedness, or
diarrhea shortly after ingesting these foods.
Patients may experience these symptoms
even if they have no other signs of malab-
sorption. An appropriate dietary history will
usually reveal the diagnosis. Patient aware-
ness of the condition and dietary modifica-
tion usually prevent this group of symptoms.

Pregnancy After Bariatric
Surgery

Obesity is associated with a decreased level
of sex hormone binding globulin (SHBG),
which binds testosterone strongly and estra-
diol weakly. This results in a relative increase
of circulating free androgens. The androgen
is converted to estrogen in the stroma of ad-
ipose tissue (which is abundant) by a process
of aromatization. Thus, obese women have
elevated levels of both free androgens and es-
trogens. Elevated levels of androgens may re-
sult in hirsutism, and the elevated estrogens
may lead to endometrial hyperplasia and an
increased incidence of breast and uterine can-
cer. Furthermore, sex hormone abnormalities
may result in irregular periods, oligomenor-
rhea or amenorrhea, anovulatory cycles, and
infertility. These features are reversed as the
sex hormone levels normalize after loss of
the excess weight.

As more and more obese women of child-
bearing age consider bariatric surgery, the
issue of safety of pregnancy after bariatric
surgery has surfaced—is it safer to become
pregnant while morbidly obese or safer to be-
come pregnant once the patient has sustained
the majority of her weight loss following
bariatric surgery? Obese pregnant women
are considered to be high-risk for pregnancy-
related complications. Obese pregnant
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women have an increased incidence of gesta-
tional diabetes and hypertension, spontane-
ous abortion, pre-eclampsia, cesarean sec-
tion, and deep venous thrombosis. Infants
of obese women are more likely to have fetal
growth abnormalities, macrosomia, and in-
trauterine growth retardation. There are no
large series in the literature of women who
have become pregnant after bariatric surgery.
Wittgrove et al, in a retrospective study of
41 women who become pregnant after bari-
atric surgery, found a decreased incidence
of gestational diabetes, gestational hyperten-
sion, macrosomia, and cesarean section com-
pared to a control group of obese women.”?
There were no patients with clinically signif-
icant anemia, and there was no increased risk
of spontaneous abortion, intrauterine growth
retardation, congenital anomalies, or mater-
nal nutritional deficiencies. Dixon et al re-
ported the pregnancy outcomes of 20 women
who completed 22 pregnancies after laparo-
scopic placement of an adjustable gastric
band.’® Eight of the 20 women had suffered
infertility prior to surgery and subsequent
weight loss. The mean maternal weight gain
was 18.3 pounds compared to 33.4 pounds
for the previous pregnancies of women in this
group. There was no difference in birth
weights, and there were no premature or low-
birth-weight infants. Gestational diabetes
occurred in only 1 patient after laparoscopic
adjustable gastric band compared to 9.4% of
the obese controls. The gestational hyperten-
sion rate decreased from 37% to 5%. Based
on these series and other reports, pregnancy
after bariatric surgery is not only safe, but is
associated with fewer complications then
pregnancy while being obese.”> ™’ However,
these women require intense counseling and
frequent follow-up. This requires close co-
ordination between the obstetrician and the
bariatric surgeon. These pregnancies are
at risk for iron deficiency and vitamin B,
anemias. Adequate calcium intake or
supplementation is important for mineraliza-
tion of the fetal skeleton, and folic acid must
be supplemented to avoid neural tube abnor-
malities. Pregnancy after bariatric surgery
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should be delayed until after the phase of
rapid weight loss and once the weight loss
has stabilized, generally after 12 to 18
months. During this time, the woman is eat-
ing very small amounts of food and is gener-
ally on a steep weight loss curve. It is impor-
tant to educate women that their fertility may
be increased, and it may be necessary to take
birth control pills. During normal pregnancy,
weight gain of 25 pounds is optimal. Follow-
ing weight-reduction surgery, the pregnant
women should be under close surveillance
to assure proper weight gain to develop a
healthy fetus. If adequate weight is not
gained during the pregnancy, the fetus risks
intrauterine growth retardation, fetal abnor-
malities, or a small-for-dates neonate.

Conclusion

The field of bariatric surgery has undergone
significant evolution over the past 40 years. It
is generally accepted that purely malabsorp-
tive procedures are fraught with unaccept-
able short-term and long-term complica-
tions. Over the past 10 to 15 years, it has been
increasingly recognized that the VBG and the
Roux-en-Y gastric bypass procedures are
excellent surgical options in terms of short-
term and long-term safety and weight loss
that is superior to medical alternatives. Pa-
tient selection remains an important and
challenging aspect of the surgical care of
these patients. For appropriate patients, sus-
tained weight loss of greater than 50% of the
patient’s excess weight can be anticipated as
shown by multiple studies with a 5-year to
14-year follow-up. Resolution or improve-
ment in obesity-related illnesses and im-
provement in patient’s activity and lifestyle
are frequent outcomes from these opera-
tions. Laparoscopic approaches to weight-
reduction surgery are likely to be more avail-
able in the future, thereby minimizing the
morbidity and recovery time for patients.

In summary, bariatric surgery has under-
gone a virtual renaissance over the past 10 to
15 years and is now a reliable treatment of
selected patients with clinically severe obesity.
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