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ABSTRACT

Background: Obesity has become a mammoth problem reaching epidemic proportions not only in the western countries but also in developing countries like India.
Itis the fastest growing chronic illness in the world today. After tobacco use, obesity has become the second major cause of preventable death in USA. Itis estimated
that 5% of Indians are morbidly obese. Bariatric surgery is only for significant and durable weight loss in morbidly obese patients.

Methods: A review of the recent literature pertaining to incidence of morbid obesity, bariatric surgery, and resolution of medical comorbidities with bariatric surgery

was done on Medline.

Conclusion: Bariatric surgical procedures are an effective method to control morbid obesity and its associated comorbidities. But, each procedure has its own
unique advantages and limitations and should be carefully chosen, properly performed, and diligently followed. It should also be kept in mind that these are not
cosmetic procedures and should be used only when medically indicated and lifestyle modification efforts have failed. (J Clin Prev Cardiol 2012;2:68-73)
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Introduction

“Let me have men around me that are fat....”

This is a quote from the first act of Shakespeare’s
Julius Caesar. Perhaps at that time, higher body weight
corresponded with a well-balanced mental disposition.
Certainly, obesity was not a problem in those days, but
now obesity has become a mammoth problem reaching
epidemic proportions not only in the western countries
but also in developing countries like India. It is the
fastest growing chronic illness in the world today.

Magnitude of problem

In USA, approximately 5% of population or 23 million
people are morbidly obese (1). Studies of adolescent
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obesity show that more than 35% of population in USA
is obese, out of which 20% is in European population.
Earlier obesity was thought to be a problem of rich and
affluent people, but now it is affecting people from all
strata of society. It is estimated to cause 280,000 deaths
annually in USA alone, in comparison to 90,000 deaths
per year from both breast and colon cancer (2). Hence,
after tobacco use obesity has become the second major
cause of preventable death in USA.

It is estimated that a 25-year-old morbidly obese man
has 22% reduction in life expectancy. In simple terms, 12
years of life are lost in comparison to a normal healthy
man (2).

Closer to home, obesity has reached epidemic proportion
in India too. It is estimated that 5% of Indians are
morbidly obese (3). Indians are genetically susceptible
to weight accumulation especially around the waist. The
National Family Health Survey (NFHS) data of 2007
showed Punjab at the top of the list of obese/overweight.
The percentage was 30.3% in males and 37.5% in
females. The average Indian data was 12.15% and 16%
for males and females, respectively (4).
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Pathophysiology and
related medical problems

Pathophysiology of severe obesity is poorly understood.
However, it is clear that a severely obese individual has
persistent hunger that is not satiated by amounts of food
that satisfy the nonobese. Basic scientific understanding
of the roles played by hormones, peptides, or other
factors on satiety is incomplete.

Current understanding is that some gut-related hormones
play a central role in regulating weight in individuals.
Ghrelin is produced and released from enteroendocrine
X/A-like cells (5) in the gastric fundus mucosa.
Peripheral administration of ghrelin causes weight gain
by reducing fat utilization and stimulating food intake in
rats (6). Ghrelin also suppresses insulin in humans (7).
Serum ghrelin concentrations are increased by fasting
and reduced by refeeding in rats and humans (8). GIP
is synthesized and released by K-cells of the duodenum
and proximal jejunum in response to glucose and fat
ingestion. In type 2 diabetes, GIP is attenuated secondary
to decreased expression of GIP receptors (9). GLP-1 and
PYY are produced and secreted from endocrine L-cells
in the mucosa of the ileum and colon. GLP-1 is a major
contributor to the ileal brake mechanism of the upper
GI tract by slowing gastric emptying of both liquids and
solids (10,11). That is why the metabolic requirements
for insulin after food intake are reduced or at least
delayed (12). Intravenous administration of GLP-1
reduces food intake with ratings of reduced hunger and
increased fullness (13—15). It also reduces the rate of
gastric emptying. The truncated form of PYY is released
from the GI tract after a meal and induces satiety (16).
Postprandial plasma PYY concentrations have recently
been shown to be lower in obese than lean subjects (17).
PYY also inhibits fasting small bowel motility (18) and
gastric emptying (19).

Obesity affects every system of the body. It increases the
risk of illness from around 30 serious medical conditions.
The most frequent problem faced by an obese individual
is arthritis and degenerative joint disease effecting at
least 50% of individual seeking surgery. However,
incidence of gastroesophageal reflux (GERD) is in
20-30% patients, hypertension in 30%, NIDDM in 20%,
and asthmain 25% (20). Numerous other health problems
that may occur with obesity include cardiovascular
disease, depression, dyslipidemia, infertility, metabolic
syndrome, mortality, nonalcoholic fatty liver disease,
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obstructive sleep apnea, urinary stress incontinence, and
venous stasis disease. These are excluding the everyday
problems like usage of toilets, seating, use of public
transportation, workplace discrimination, and low self-
esteem.

Medical versus surgical therapy

Although this article mainly focuses on the surgical
treatment of obesity, it is well known that medical
therapy has limited short-term and almost nonexistent
long-term success. The likelihood that a severely obese
person will lose weight by dietary means alone and
remain at BMI below 35 kg/m? is 3% or less (20).

Eligibility for Bariatric surgery

Preoperative selection for bariatric surgery for patients
in western countries is based on National Institute of
Health consensus guidelines, which says that patients
with BMI >40 kg/m? without any comorbid medical
conditions or 35 kg/m? with associated comorbid
problems (21). Patients should also have failed
dietary therapy. They should also be mentally stable,
motivated, and knowledgeable about the surgery and its
complication. And of course patient should be medically
fit for surgery.

The criteria are different for Asian patients as they
are prone to obesity-related illnesses at a lower BMI.
So an Asian patient with BMI >37.5 kg/m? without
any comorbid medical conditions or 32.5 kg/m? with
associated comorbid problems is to be considered for
bariatric surgery (22).

Surgical options

Bariatric surgery can broadly be divided into three
categories:
m Restrictive procedures

v' Laparoscopic adjustable gastric banding

m Largely restrictive/mildly malabsorbtive
procedures

v' Laparoscopic Roux- en- Y gastric bypass

m Largely malabsorbtive/mildly restrictive
procedures

v' Biliopancreatic diversion
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v" Biliopancreatic diversion with duodenal
switch

Laparoscopic adjustable gastric
banding (LAGB)

In this procedure, an inflatable silicon band is placed
in the upper part of stomach which restricts the oral
intake by limiting the volume of proximal stomach. This
band is connected through a tubing to the infusion port
placed in a subcutaneous pocket on the abdominal wall
(Fig. 1) This is a simple and reversible procedure for
obesity. Initially the band is not distended; consequently
saline is added in 1-1.5 mL increments to produce a
desired weight loss of 1-2 kg per week. Plateau of
weight and increased hunger are usually indications to
fill the band further.

Figure 1. Adjustable gastric banding.

The advantage of this procedure is low incidence of
metabolic problems, no disturbance of normal GI tract,
simplicity, safety, and reversibility.

Disadvantage is potential for slippage, dilatation of
esophagus, and erosion into stomach.

Average weight loss is between 40% and 50% at 2 years
and maximum weight loss is generally achieved by third
year of surgery. Diabetes remission is achieved in 48%
patients and improvement in 70-80%. Dyslipidemia
improves in 60% of patients (23).

This surgery takes around 30—40 minutes of operative
time and needs hospitalization for a day.
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Laparoscopic vertical sleeve
gastrectomy (VSG)

In this procedure, approximately two-third of the
stomach is removed using surgical staplers which cut
and join the stomach walls simultaneously, leaving a
banana shaped stomach with a capacity of 100—-150 mL

(Fig. 2).

Figure 2. Multiple sleeve gastrectomy.

Advantage is that it does not alter the physiology of
GI tract to any major degree, technically a simpler
operation, and there is no fear of malabsorption. Patients
achieve loss of 60—70% weight at 2 years time, 90-98%
resolution of diabetes, hypertension, dyslipidemia, sleep
apnea, and arthritis.

Disadvantage is that it is a technically more advanced
surgery and risk of staple line leak is always present.

Operative time is around 90 minutes and patient needs to
stay for a day at hospital. Before discharge, a dye study
is done to rule out any leak through the anastomosis site.

Roux en Y-gastric bypass (RYGB)

TThis procedure is considered the gold standard of all
the bariatric procedures.

In this procedure, surgical staplers are used to create a
small pouch of around 10-15 mL capacity in upper part
of stomach and the larger part of stomach and intestine
is bypassed (Fig. 3). Thus that food and digestive juices

[ 70 ]



Surgical Management of Morbid Obesity

come in contact with each other in the later part in the GI
system. This leads to delay and reduction in absorption
of nutrients and calories.

Stomach Pouch

Bypassed Stomach and
Intestine

Figure 3. Roux en Y gastric bypass.

The advantage is a higher weight loss averaging 60—
70%. It is also reported to have a faster and more durable
weight loss.

The disadvantage is a slightly higher risk of early
postoperative complications and mortality. Also the
patient needs to be compliant enough to take lifelong
supplementation of vitamins and micronutrients. This is
definitely a big problem in Indian scenario, given the
general noncompliance, once the goal of weight loss is
achieved.

Biliopancreatic diversion with duodenal
switch (BPDDS)

This procedure is based on a smaller stomach and
combines a lower restriction and a high level of
malabsorption. In this procedure, approximately two-
third of stomach is removed and intestines are rearranged
so that the area where the food mixes with digestive
juices is short (Fig. 4).

This procedure is claimed to cause the maximal weight
loss of around 70% (24) at 2 years and resolution of
diabetes (98%) but has the highest mortality rates among
all procedures (0.9—1.1%) and a higher risk of vitamin
and protein malnutrition (24,25).

It is generally advised for the super super obese, having
a BMI of >60 kg/m?*.
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Figure 4. Biliopancreatic diversion with duodenal switch.

Resolution of comorbidities after
bariatric surgery

Table 1. Comparative beneficial effects of various surgical
procedures on weight loss and comorbidities (22).

S 8 - 3
~ g A § = 8’2 <
LAGB 47.5 47.9 58.9 43.2 95
RYGBP 61.6 83.7 96.9 67.5 80.4
BPD 70.1 98.9 99.1 83.4 91.9
VSG 68 75 - 78 92

For those having undergone bariatric surgery, about 95%
of patients are able to maintain long-term weight loss
(25). Nine-six percent of patients experienced quality
of life improvement (26) and 89% saw a reduction in
the relative risk of mortality over a 5-year period (27).
In a clinical study, gastric bypass surgery reduced the
total number of comorbidities of participating patients
by 96%. Depression improved in 47% of patients, and
osteoarthritis and joint pain resolved in 41% of patients
(28).

Complications after bariatric surgery

BBariatric surgery is safe for the patients and
complications are few if prophylactic measures are taken
and postoperative follow-up is good. Complications of
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bariatric surgery can be separated into complications
associated with surgery, complications due to obesity,
and side-effects associated with the alterations in the
upper GI tract anatomy. The perioperative mortality
of bariatric surgery is less than 1% and is usually
associated with anastamotic leaks with peritonitis
(75%) or pulmonary embolism (25%). Most common
complications are related to the patient’s obesity and
include DVT, PE, pulmonary atelectasis or pneumonia,
and myocardial infarction. These are easily prevented by
thorough preoperative cardiac and pulmonary testing,
and prophylactic measures like early ambulation, DVT
prophylaxis, and spirometry.

LAGB can be complicated by band slippage, erosion
into stomach, esophageal dilatation, and tubing or
port complications like infection of port, tubing
disconnection, and saline leak from the band. Nutrient
deficiency is rare and multivitamin supplements are
recommended but not critical.

Early complications of RY GB surgery include anstamosis
leak or bleeding, stenosis at gastrojejunostomy,
marginal ulcers, dumping syndrome and acute gastric
distention secondary to edema, and obstruction at
entero-enterostomy. Long-term complications include
internal hernias, and deficiency of iron, calcium, vitamin
B12, protein, or micronutrients. The nutrient deficiency
can be prevented with proper supplements and diligent
follow-up.

VSG can be complicated by bleeding, staple line
leak, stenosis of sleeve, or esophageal reflux.
Nutrient deficiency can occur but is rare as there is no
malabsorption and supplements are recommended bur
not critical.

Conclusion

Bariatric surgical procedures are an effective method to
control morbid obesity and its associated comorbidities.
But, each procedure has its own unique advantages and
limitations and should be carefully chosen, properly
performed, and diligently followed. It should also be
kept in mind that these are not cosmetic procedures
and should be used only when medically indicated and
lifestyle modification efforts have failed.

In the Indian scenario, restrictive procedures like
LAGB and VSG are more suitable as long-term vitamin
supplements are not critical and patients are likely to be
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safe even if they are noncompliant with supplements
and follow-up. VSG seems to be the ideal bariatric
operation for the Indian patient as the weight loss and
improvement in diabetes appear to be better than with
laparoscopic adjustable gastric banding and on par with
Roux-en-Y gastric bypass (29).
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