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Abstract

Obesity is a major and growing health care concern.
Large epidemiologic studies that evaluated the rela-
tionship between obesity and mortality, observed that
a higher body-mass index (BMI) is associated with
increased rate of death from several causes, among
them cardiovascular disease; which is particularly true
for those with morbid obesity. Being overweight was
also associated with decreased survival in several stud-
ies. Unfortunately, obese subjects are often exposed to
public disapproval because of their fatness which sig-
nificantly affects their psychosocial behavior. All obese
patients (BMI = 30 kg/m?) should receive counseling
on diet, lifestyle, exercise and goals for weight manage-
ment. Individuals with BMI = 40 kg/m’ and those with
BMI > 35 kg/m” with obesity-related comorbidities;
who failed diet, exercise, and drug therapy, should be
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considered for bariatric surgery. In current review ar-
ticle, we will shed light on important medical principles
that each surgeon/gastroenterologist needs to know
about bariatric surgical procedure, with special concern
to the early post operative period. Additionally, we will
explain the common complications that usually follow
bariatric surgery and elucidate medical guidelines in
their management. For the first 24 h after the bariatric
surgery, the postoperative priorities include pain man-
agement, leakage, nausea and vomiting, intravenous
fluid management, pulmonary hygiene, and ambula-
tion. Patients maintain a low calorie liquid diet for the
first few postoperative days that is gradually changed
to soft solid food diet within two or three weeks fol-
lowing the bariatric surgery. Later, patients should be
monitored for postoperative complications. Hyperten-
sion, diabetes, dumping syndrome, gastrointestinal and
psychosomatic disorders are among the most important
medical conditions discussed in this review.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Obesity is a growing health concern world-
wide that impacts the life of individuals both physically
and psychologically. There are several well-established
health hazards associated with obesity. Additionally,
obese subjects are often exposed to public disapproval
because of their fatness which significantly affects their
psychosocial behavior. Bariatric surgery is one of the
definite solutions for obesity. In this review, we will
briefly discuss the general guidelines that should be
considered before bariatric surgery. Also, we discuss
the protocols of patients’ postoperative care and the
management of medical disorders that must be consid-
ered after bariatric surgery.

Abd Elrazek MAA, Elbanna AEM, Bilasy SE. Medical manage-
ment of patients after bariatric surgery: Principles and guidelines.
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INTRODUCTION

Obesity is a chronic disease that impairs health-related
quality of life in adolescents and children. In 2010, over-
weight and obesity were estimated to cause 3.4 million
deaths, 3.9% of years of life loss, and 3.8% of disability-
adjusted life-years worldwide. Obesity is increasing in
prevalence, currently, the proportion of adults with a
body-mass index (BMI) of 25 kg/m’ or greater is 36.9%
in men and 38.0% in women worldwide!". Attempts to
explain the large increase in obesity in the past 30 years
focused on several potential contributors including in-
crease in caloric intake, changes in the composition of
diet, decrease in the levels of physical activity and chang-
es in the gut microbiome. More than 50% of the obese
individuals in the world are located in ten countries (listed
in order of number of obese individuals): United States,
China, India, Russia, Brazil, Mexico, Egypt, Germany,
Pakistan and Indonesia. Although age-standardized rates
were lower in developing than in developed countties
overall, 62% of the world’s obese individuals live in de-
veloping countries. Recently, United States accounted for
13% of obese people worldwide, the prevalence of obe-
sity was 31.7% and 33.9% among adult men and women,
respectively. In Canada 21.9% of men and 20.5% of
women are obese. Reported prevalence rates of obesity
include: 27.5% of men and 29.8% of women in Austra-
lia, 24.5% of men and 25.4% of women in the United
Kingdom, in Germany 21.9% of men and 22.5% of
women, in Mexico 20.6% of men and 32.7% of women,
in South Africa 13.5% of men and 42% of women, in
Eeypt 26.4% of men and 48.4% of women, in Saudi
Arabia 30% of men and 44.4% of women and in Kuwait
43.4% of men and 58.6% of women (Table 1, Figure 1),
There are several well-established health hazards associat-
ed with obesity, e.g., nonalcoholic steatohepatitis (NASH),
type 2 diabetes, heart disease, chronic kidney disease,
gastroesophageal reflux disease, gastrointestinal motility
disorders, sexual disorders, cerebrovascular stroke, certain
cancers, osteoarthritis, depression and others™". The
risk of development of such complications rises with
the increase of adiposity, while weight loss can reduce
the risk. Bariatric surgery could be the definitive clue in
many situations ", Bariatric surgery is one of the fast-
est growing operative procedutes performed wotldwide,
with an estimated > 340000 operations performed in
2011. While the absolute growth rate of batiatric surgery
in Asia was 44.9% between 2005 and 2009, the numbers
of procedures performed in the United States plateaued
at approximately 200000 operations per year' ™', Starting
in 2000, the Center for Medicare and Medicaid Services,
United States, restricted the coverage of bariatric surgery
to hospitals designated as “Centers of Excellence” by
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two major professional organizations"”. Medical man-
agement and follow up of patients who have undergone
bariatric surgery is a challenge due to post operative com-
plications.

GENERAL GUIDELINES FOR SURGEONS/
GASTROENTEROLOGISTS

A well skilled physician or a surgeon has to consider the

followings: (1) as the prevalence of obesity increases so
does the prevalence of the comorbidities associated with
obesity. Losing weight means overcoming illness at the
present, complications in future and alleviating the eco-
nomic burden in the present and future; (2) Overweight;
BMI between 25 and 30, technically refers to excessive
body weight, wheteas “obesity” BMI = 30 kg/ m’ refers
excessive body fat, “Severe obesity”, BMI = 35 kg/mz,
or “morbid obesity” refers to individuals with obesity-
related comorbidities. Furthermore, severe obesity and
morbid obesity groups who failed dietary and medical
regimens are candidates for bariatric surgery; (3) Children
obesity; refers to children with BMI > 95" percentile for
their age and sex and “overweight” refers to children with
BMI between the 85" and 95" percentile for their age and
sex; (4) Patients undergoing a bariatric operation should
have a nutritional assessment for deficiencies in mactro
and micronutrients, also with no contraindication for such
a major operation; (5) Most of bariatric procedures are
performed in women (> 80%) and approximately half of
these (> 40% of all bariatric procedures) are performed
in reproductive aged women, accordingly, pregnancy plan-
ning and contraception options should be discussed in de-
tails with women who will undergo bariatric procedures.
Fertility improves soon after bariatric surgery, particularly
in middle-aged women, who were anovulatory. Addition-
ally, oral contraceptives may be less effective in women
who have undergone malabsorptive bariatric procedure.
Therefore, it is better to delay pregnancy for 6-12 mo fol-
lowing bariatric surgery. Risk of preeclampsia, gestational
diabetes, and macrosomia significantly decrease post bar-
iatric surgery, but the risk of intrauterine growth restric-
tion/small infants for their gestational age may increase.
Body contouring surgery is in high demand following bar-
iatric surgery; (6) All batiatric operations are accompanied
with restrictive and/or malabsorption maneuvers; less
food intake and malabsorption concepts; (7) The most
common types of bariatric surgeries performed world-
wide are Sleeve gastrectomy (SG): This procedure involves
the longitudinal excision of the stomach and thus shaping
the remaining part of the stomach into a tube or a “sleeve”
like structure. SG removes almost 85% of the stomach
(Figure 2); Roux-en-Y gastric bypass (RYGB): It reduces
the size of the stomach to the size of a small pouch that
is directly surgically attached to the lower part of the
small intestine. In this procedure, most of the stomach
and the duodenum are surgically stapled and therefore,
bypassed (Figure 3); The laparoscopic adjustable gastric
band (AGB): This is one of the least invasive procedures,
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Figure 1 Male to female prevalence in different countries worldwide.
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Figure 2 Schematic presentation of sleeve gastrectomy.

where the surgeon inserts an adjustable band around a
portion of the stomach and therefore, patients feel fuller
after eating smaller food portions (Figure 4). Bariatric sut-
gical procedures, particularly RYGB, plus medical therapy,
are effective interventions for treating type 2 diabetes.
Improvement in metabolic control is often evident within
days to weeks following RYGB; and (8) Complications
reported following bariatric sutgery vary based upon the
procedure performed. Cholilithiasis, renal stone formation
and incisional hernia could be the delayed phase compli-
cations; on the other hand, bleeding, leaking, infection and
pulmonary embolism could be the eatly phase complica-
tions following the batiatric procedure. The overall 30-d
mortality for bariatric surgical procedures worldwide is
less than 1%.

POST OPERATIVE CARE AND FOLLOW UP

Early post operative period; (1-3) d post bariatric
surgery

Patients undergoing a bariatric operation are admitted
to the post-anesthesia care unit (PACU) immediately at
the conclusion of the operation. Usually, on postopera-
tive day (POD) one, we begin oral therapy in tablet or
crushed-tablet and liquid form if there is a naso-gastric
tube after the gastrografin leak test. A basic metabolic
profile (e.g., complete blood count, electrolytes, renal
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Figure 3 Schematic presentation of Roux-in Y Gastrectomy.
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Figure 4 Schematic presentation of adjustable gastric band.

function, liver function, prothrombin time and partial
thromboplastin time) should be obtained every 12 h for
the successive two PODs, then every 24 h for another 3
d. Oxygen is administered by nasal cannula and weaned
thereafter. The likelihood that, early specific complica-
tion, will arise for a given patient is determined by the
nature of the procedure, the anesthetic techniques used,
and the patient’s preoperative diseases. Respiratory prob-
lems are common complication in the eatly postoperative
period following bariatric surgery. Patients with signifi-
cant comorbidities, particularly neuromuscular, pulmo-
nary, or cardiac problems are at a higher risk for respira-
tory compromise, but any patient can develop hypoxemia
following bariatric surgery. For prophylaxis against Deep
Venous Thrombosis (DVT) following bariatric surgeries,
ultrasound evaluation is recommended for all patients,
D-dimer test should be applied for suspected patients
with DVT, especially after long operative time, repeat
ultrasound or venography may be required for those with
suspected calf vein DVT and a negative initial ultrasound
investigation[w’zo].

Late post operative monitoring

After the PACU period, most patients are transferred
to the inpatient surgical postoperative unit. For the next
24-72 h, the postoperative priorities include ruling out an
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Table 1 Prevalence of obesity in different countries
worldwide

Country Male Female
United States 31.70% 33.90%
Canada 21.90% 20.50%
United Kingdom 24.50% 25.40%
Australia 27.50% 29.80%
Germany 21.90% 22.50%
Mexico 20.60% 32.70%
South Africa 13.50% 42%
Egypt 26.40% 48.40%
Saudi Arabia 30% 44.40%
Kuwait 43.40% 58.60%

anastomotic leak following laparoscopic RYGB or laparo-
scopic SG. If no leak is observed, patients ate allowed to
start a clear liquid diet and soft drinks. The postoperative
care team cares for the following: control of pain, care
of the wound, continuous monitoring of blood pressure,
intravenous fluid management, pulmonary hygiene, and
ambulation. Post-batiatric nausea and vomiting is directly
correlated with the length of the surgery; it also increases
in females, non-smokers, and those patients with prior
history of vomiting or motion sickness. Prophylaxis with
pharmacologic treatment before the development of
post operative nausea and vomiting significantly reduces
its incidence after surgery™ >,

After hospital discharge

Diet: Usually patients are discharged 4-6 d after surgery.
Most patients are typically discharged from the hospital
on a full liquid diet, patients should be taught to keep
monitoring their hydration and urine output. Approxi-
mately two-three weeks after surgery, the diet is gradually
changed to soft, solid foods. The average caloric intake
ranges from (400) to (800) kcal/d for the first month, and
thus the daily glycemic load is greatly reduced. We en-
courage patients to consume a diet consisting of salads,
fruits, vegetables and soft protein daily.

To control the epigastric pain and vomiting, patients
should be taught to cat slowly, to stop eating as soon as
they reach satiety and not to consume food and bever-
ages at the same time. For most patients suffering chronic
vomiting, prokinetic therapy and proton-pump inhibitors
(PPIs) should be considered. Patients, who underwent
SG, LAGB or RYGB, benefit from a well-planned dietary
advancement. Patients should understand that the surgery
has changed their body but not the environment, they have
to choose healthy foods, do not skip meals and to visit the
dietitian regulatly in the first 12 mo after surgery. However,
if food intolerance develops, patients may choose a mote
vegetarian-based diet. Nevertheless, fresh fruits and veg-
etables are usually tolerated without a problem. The daily
protein intake should be between 1.0 to 1.5 g/kg ideal body
weight per day”. The biliopancreatic diversion/duodenal
switch (BPD/DS) is a malabsorptive procedure for both
macro- and micronutrients. Hence, we encourage higher
protein intake of 1.5 g to 2.0 g of protein/kg ideal body
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weight per day, making the average protein requirement per
day approximately 90 g/d**’. Alcohol is better prevented
in the first 6-12 mo after surgery”’.

Monitoring: Patients should generally have their weight
and blood pressure measured weekly until the rapid
weight loss phase diminishes, usually within 4-6 mo, then
again at 8, 10 and 12 mo, and annually thereafter. Pa-
tients with diabetes are encouraged to check their blood
glucose daily. Glycemic control typically improves rapidly
following bariatric surgery. Patients maintained on anti-
hypertensive or diabetic medications at discharge should
be monitored closely for hypotension and hypoglycemia,
respectively, and medications should be adjusted accord-
ingly. We recommend that the following laboratory tests
be performed at three, six, nine months and annually
thereafter: (1) Complete Blood Count; (2) Electrolytes; (3)
Glucose and Glucose Tolerance test; (4) Complete iron
studies; (5) Vitamin B12; (6) Aminotransferases, alkaline
phosphatase, bilirubin, GGT; (7) Total protein and Al-
bumin; (8) Complete lipid profile; (9) 25-hydroxyvitamin
D, parathyroid hormone; (10)Thiamine; (11) Folate; (12)
Zinc; and (13) Copper.

Complications following the surgical treatment of
severe obesity vary based upon the procedure performed.
Secondary hyperparathyroidism, Hypocalcemia, Gastric
remnant distension, Stomal stenosis/Obstruction, Mar-
ginal ulcerations, Cholilithiasis, Ventral incisional hernia,
Internal hernia, Hiatus Hernia, Short bowel syndrome,
Renal failure, Gastric prolapse, infection, Esophagitis,
Reflux, Vomiting, Hepatic abnormalities and dumping
syndrome are common late-phase complications after
bariatric surgery. However, the clinician should aware of
complications specific for every bariatric procedure[zg’zg].
Before therapy, the clinician should understand that the
impact of various bariatric surgeries on drug absorption
and metabolism are scarce. On the other hand, RYGB
and other malabsorptive procedures that significantly
exclude the proximal part of the small intestine, decrease
the surface area where most drug absorption occurs and

may result in a reduction in systemic bioavailability™ .,

COMMON MEDICAL CONDITIONS
FOLLOWING BARIATRIC SURGERY
Hypertension

Hypertension is not always related to obesity, and dietary
interventions do not assure the normalization of blood

pressure. However weight loss, whether by an intensive
lifestyle medical modification program or by a bariatric
operation, improves obesity-linked hypertension. Patients
should be monitored weekly until the blood pressure has
stabilized, and patients may need to resume antihyperten-

. o . 33
sive medications, but often at adjusted doses™.

Diabetes

Patients with diabetes should have frequent monitor-
ing of blood glucose in the early postoperative period
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and should be managed with sliding scale insulin. Many
diabetic patients have a decreased need for insulin and
oral hypoglycemic agents after bariatric surgery. Oral
sulfonylureas and meglitinides should be discontinued
postoperatively as these medications can lead to hypogly-
cemia after bariatric surgery. Metformin is the safest oral
drug in the postoperative period, since it is not associated
with dramatic fluctuations in blood glucose. RYGB is
associated with durable remission of type 2 diabetes in
many, but not all, severely obese diabetic adults. However
those who underwent LAGB generally exhibit a slower
improvement in glucose metabolism and diabetes as they

lose weight in a gradual fashion®*,

Reflux

Medications for gastroesophageal reflux disease (GERD)
may be discontinued after RYGB and Laparoscopic AGB,
however, SG has been associated with an increased inci-
dence of GERD in some procedures. Recurrent GERD
symptoms after RYGB, particularly when accompanied
by weight regain, should raise the possibility of a gastro-
gastric fistula between the gastric pouch and remnant,
and should be investigated by an upper GI contrast study
or CT scan and referred to the bariatric surgeon. Up-
per endoscopy is the best investigation to exclude other
esophagogastroduodenal disorders. GERD may be as-
sociated with esophageal complications including esopha-
gitis, peptic stricture, Barrett’s metaplasia, esophageal
cancer and other pulmonary complications. Failure of
the PPI treatment to resolve GERD-related symptoms
has become one of the most common complications of
GERD after bariatric surgery. Most patients who fail PPI
treatment have Non Erosive Reflux Disease and without
pathological reflux on pH testing. In patients with persis-
tent heartburn despite of medical therapy, it is reasonable
to recommend avoidance of specific lifestyle activities that
have been identified by patients or physicians to trigger
GERD-related symptoms™ ",

Nausea and vomiting

Nausea and vomiting can often be helped by antiemetic
or prokinetic drugs, however, some patients have chronic
functional nausea and/or vomiting that does not fit the
pattern of cyclic vomiting syndrome or other gastroin-
testinal disorders, hence particular attention should be
directed to potential psychosocial factors post bariatric
surgery. Therefore, low dose antidepressant medications
and psychotherapy should be addressed. On demand CT
scan and Gastroscopy could be the gold standard investi-

. . . . 39,40
gations in chronic situations”*".

Marginal ulceration

Due to increased risk of ulcer formation from nonste-
roidal anti-inflammatory drugs (NSAIDs), these medica-
tions should be discontinued postoperatively, especially
after RYGB. NSAID use is associated with an increased
risk of bleeding. If analgesic or anti-inflammatory treat-
ment is needed, the use of acetaminophen is preferred in
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a dose of 1-2 g/ dailymm. Other factors associated with
increased risk of ulcer formation are smoking, alcohol,
spicy food, gastrogastric fistulas, ischemia at the site of
surgical anastomosis, poor tissue perfusion due to ten-
sion, presence of foreign material, such as staples and/or
Helicobacter pylori infection. Diagnosis is established by
upper endoscopy. According to our strategy, all patients
should undergo diagnostic upper endoscopy to exclude
congenital or GI diseases ptior to bariatric procedures.
Medical management is usually successful and surgical

. L 46-48
intervention is rarely needed"*.

DUMPING SYNDROME

Dumping syndrome or rapid gastric emptying is a group
of symptoms that most likely occur following bariatric
bypass. It occurs when the undigested contents of the
stomach move too rapidly into the small intestine. Many
patients who underwent bariatric bypass experienced
postprandial hypoglycemia. However, the dumping syn-
drome usually occurs early (within one hour) after eating
and is not associated with hypoglycemia. It is presumed
to be caused by contraction of the plasma volume due
to fluid shifts into the gastrointestinal tract. Dumping
syndrome may result in tachycardia, abdominal pain,
diaphoresis, nausea, vomiting, diarrhea, and sometimes,
hypoglycemia. The late dumping syndrome is a result of
the hyperglycemia and the subsequent insulin response
leading to hypoglycemia that occurs around 2-3 h after
a meal. Dumping syndrome is a common problem that
occurs in patients who have undergone RYGB and when
high levels of simple carbohydrates are ingested. Accord-
ingly, patients who have experienced postgastric bypass
bariatric surgery should avoid foods that are high in sim-
ple sugar content and replace them with a diet consisting
of high fiber and protein rich food. Eating vegetables
and salad is encouraged; beverages and alcohol consump-

tion are better avoided!”.

PSYCHOSOMATIC DISORDERS/
DEPRESSION

Many patients usually experience enhanced self esteem
and improved situational depression following weight
loss. Depression often requires continued treatment,
specially that, many patients with severe obesity often

use food for emotional reasons. Therefore, when those
patients experience a small gastric pouch postoperatively
they may grieve the loss of food. Many studies docu-
mented the relationship between eating disorder and anx-
Lot Displaced
emotions can result in somatization with symptoms of
depression and psychosomatic disorders. It is important
that clinicians recognize the psychological aspect of food
loss after bariatric surgery, and reassure patients that the
symptoms are related to the small gastric pouch size.
Antidepressants often help to decrease the anxiety re-
lated to grieving associated with food loss, although the

iety disorder, depression or schizophrenia
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use of antidepressants needs to be approached with an
empathetic style. Behavioral and emotive therapies are
reported to be very helpful™*,

OUTCOME

Bariatric surgery remains the only effective sustained
weight loss option for morbidly obese patients. The
American Society for Metabolic and Bariatric Surgery
estimated that in 2008 alone, about 220000 patients in
the United States underwent a weight loss operation. The
optimal choice for type of bariatric procedure, ze., RYGB,
SG, AGB or the selected surgical approach, ze., open ver-
sus laparoscopic depends upon each individualized goals,
Z.e., weight loss, glycemic control, surgical skills, center ex-
petience, patient preferences, personalized risk assessment
and other medical facilities. Laparoscopic sleeve gastrec-
tomy is the most common bariatric procedure. However
weight re-gain after long-term follow-up was reported” .
Prospective studies and reviews report a general tendency
for patients with metabolic disorders to improve or not-
malize after bariatric surgery. However weight loss is high-
ly variable following each procedure. Recent studies have
evaluated the potential impact of obesity on outcomes in
organ-transplant recipients, for example bariatric surgery
may be an important bridge to transplantation for mor-
bidly obese patients with severe heart failure™ .

RECENT ADVANCES IN BARIATRIC
SURGERY

A modified intestinal bypass bariatric procedure (Elbanna
operation), reported a novel surgical technique designed
to maintain good digestion, better saticty, and selective
absorption with less medical and surgical complications
(Figure 5). This procedure preserves the proximal duode-
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Figure 5 Novel EIBanna surgical procedure.

num and the terminal ileum and thus preserving the ana-
tomical biliary drainage and enterohepatic circulation™*””,

Recently, a novel batiatric technique dedicated; Modi-
fied Elbanna technique in childhood bariatric, showed
promising success in pediatric surgeries (non published
data).

CONCLUSION

The rising prevalence of overweight and obesity in sev-
eral countries has been described as a global pandemic.
Obesity can be considered like the driving force towards
the pre-mature deaths. It increases the like hood for the
development of diabetes, hypertension and NASH. The
American Heart Association identified obesity as an in-
dependent risk factor for the development of coronary
heart disease. In order to minimize post-surgical cardio-
vascular risk, surgical weight loss may become a more
frequently utilized option to address obesity. Currently,
bariatric surgery passes through a plateau phase, hence
medical management and follow up of patients who have
undergone bariatric surgery is a challenge.

FUTURE RECOMMENDATIONS

Children obesity has become one of the most impor-
tant public health problems in many industrial countries.
In the United States alone, 5% of children have severe
obesity. It is imperative that health care providers should
identify overweight and obese children so as to start
eatly counseling and therapy. To establish a therapeutic
relationship and enhance effectiveness, the communica-
tion and interventions should be supported by the entire
family, society, school, public media and primary health
care. Bariatric surgery could be considered in complicated
cases that failed all other options.
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