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Abstract

Nowadays, obesity is a very important public health problem due to its related comorbidities. Major 
treatment modalities include lifestyle modification, diet, and medical and surgical treatments. Bariatric 
surgery is the most successful treatment modality in obesity treatment. Owing to its ability to achieve 
weight loss and improve comorbidities accompanying obesity, it is now focused on metabolic control 
rather than weight loss. When choosing an operation method, the purpose of the surgery (weight loss 
and/or metabolic control) should be decided by taking into account the experience of the surgeon 
and the center, patient preference, and individual risk assessment results. In the past two decades, 
complication rates have gradually decreased because of the development of minimally invasive meth-
ods, increased experience, and adoption of a multidisciplinary approach in bariatric surgery. However, 
there are still complications requiring reoperation and hospitalization. Patients should be informed 
about the operation and postoperative diet and follow-up, realistic weight loss goals should be target-
ed, and operation and postoperative patient follow-up should be performed in experienced centers.
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DEFINITION AND CLASSIFICATION

Today, obesity is one of the most important health problems in society and has reached epidem-
ic proportions in many parts of the world. The cost of obesity worldwide is equivalent to the cost 
of war, violence, and terror (1). According to the World Health Organization, in 2015, 2.3 billion 
adults were overweight, and 700 million adults were obese worldwide (2). If the frequency of obe-
sity continues to increase, 2.2 billion people will be overweight, and 1.1 billion people will be 
obese in 2030 (3).

Obesity is a very important public health concern due to diseases related to itself as well as due 
to diseases such as hypertension, hyperinsulinemia, diabetes mellitus (DM), dyslipidemia, heart 
disease, hyperuricemia, gallstones, cancer, and stroke  (Table 1) (2). However, nowadays, it has 
become difficult to maintain a healthy weight and to prevent weight gain due to the consump-
tion of high calorie foods, decreased physical activity, and sedentary lifestyle (4).

The simplest and most effective method for the determination of the level of obesity is the mea-
surement of body mass index (BMI). While a BMI of 18.5-24.9 kg/m2 constitutes the healthy group 
and a BMI of 25-29.9 kg/m2 constitutes the overweight group, a BMI ≥30 kg/m2 is defined as obe-
sity and is categorized according to severity (5):

•	 Category 1: BMI 30-34.9 kg/m2

•	 Category 2: BMI 35-39.9 kg/m2

•	 Category 3 (severe obesity): BMI 40-49.9 kg/m2

•	 Category 4 (super obesity): BMI 50-59.9 kg/m2

•	 Category 5 (super super obesity): BMI >60 kg/m2.
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However, in obese patients, there are drawbacks about the 
measurement of BMI in the assessment of health risk. While the 
increase in visceral fat causes insulin resistance and cardiovas-
cular diseases, the association of the increase in peripheral fat 
with these situations is unclear. Therefore, the risk of cardiovas-
cular disease in patients with the same BMI may vary according 
to the localization of fat accumulation. Another drawback is that 
the risk can vary in patients with the same BMI according to 
race, gender, and age (6).

SURGICAL INDICATIONS

Indications in obesity surgeries were first reported in 1991 at 
the National Institutes of Health (NIH) Consensus Development 
Panel. In 2013, new criteria were determined with the common 
view of many different associations (7). These criteria are the fol-
lowing:

•	 Adult patients with a BMI ≥40 kg/m2 in the absence of 
comorbid disease

•	 Patients with a BMI of 35-39.9 kg/m2 and with at least one 
obesity-related comorbid disease

o Type 2 DM

o Obstructive sleep apnea (OSA)

o Hypertension

o Dyslipidemia

o Obesity hypoventilation syndrome (OHS)

o Pickwickian syndrome (in the presence of accompanying 
OSA and OHS)

o Nonalcoholic fatty liver disease (NAFLD)

o Nonalcoholic steatohepatitis

o Pseudotumor cerebri

o Gastroesophageal reflux disease

o Asthma

o Venous stasis

o Severe urinary incontinence

o Arthritis causing movement difficulty

o Deterioration in the quality of life

•	 Although the inadequacy of long-term evidences does not 
enable the support for routine practice, patients with a BMI 
of 30-34.9 kg/m2 and with the following criteria:

o Uncontrolled diabetes

o Metabolic syndrome.

In 2011, the International Diabetes Federation indicated that 
surgical treatment will play a role in the treatment of type 2 DM 
in the future in patients with a BMI >30 kg/m2, high cardiovascu-
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Coronary artery disease and hypertension

Hyperlipidemia

Type 2 diabetes mellitus

Asthma, obesity hypoventilation syndrome, and obstructive sleep 
apnea

Gastroesophageal reflux and esophagitis

Fatty liver, cholelithiasis, nonalcoholic steatohepatitis, and cirrhosis

Stress urinary incontinence

Venous stasis, deep vein thrombosis, pulmonary embolism, and 
superficial thrombophlebitis

Hernia (inguinal, ventral, umbilical, and incisional)

Irregular menstruation, hirsutism, gynecomastia, infertility, and poly-
cystic ovary syndrome

Cancer (colon, prostate, uterus, and breast)

Infection (cellulitis, panniculitis, and postoperative wound infections)

Degenerative joint disease and osteoarthritis

Pseudotumor cerebri (idiopathic intracranial hypertension)

Clinical depression

Table 1. Obesity-related health risks

Anamnesis and physical examination (obesity-related comorbidities, 
causes of obesity, and history of weight loss)

Routine tests (fasting blood sugar, lipid panel, liver and kidney 
function tests, complete urine examination, prothrombin time/INR, 
blood group, and hemogram)

Iron studies and levels of vitamin B12, folic acid, and 25 OH vitamin D 
(optionally homocysteine, methylmalonic acid, and vitamins A and E)

Cardiovascular evaluation (ECG and ECHO in the suspicion of cardiac 
disease or pulmonary HT)

GIS evaluation (Helicobacter pylori screening in areas with high 
prevalence, gallbladder, and endoscopy in the presence of clinical 
indications)

Endocrinological evaluation (presence of prediabetes and diabetes or 
HbA1c evaluation when suspected, TSH in the presence of symptoms 
or thyroid disease, androgen measurement in the suspicion of PCOS, 
1 mg DST in the suspicion of Cushing's syndrome, and 24-hour urine 
cortisol or night salivary cortisol measurement

Evaluation of nutrition

Report of the medical necessity for bariatric surgery

Proposals of preoperative weight loss 

Providing glycemic control in patients with diabetes

Pregnancy counseling

Smoking cessation counseling

Cancer screening tests by the primary physician

Pseudotumor cerebri (idiopathic intracranial hypertension)

Clinical depression

INR: international normalized ratio; 25 OH vitamin D: 25-hydroxyvitamin D; 
ECG: electrocardiography; ECHO: echocardiography; HT: hypertension; GIS: 
gastrointestinal system; PCOS: polycystic ovary syndrome; DST: dexamethaso-
ne suppression test; TSH: thyroid-stimulating hormone

Table 2. Preoperative evaluation



lar risk, and uncontrolled type 2 DM. Many randomized con-
trolled studies have demonstrated the superiority of surgery to 
medical treatment and/or lifestyle changes in providing glyce-
mic control and reducing cardiovascular risk in obese patients 
with diabetes. Along with the current evidence, it is thought 
that the NIH criterion of a BMI >35 kg/m2, which is the criterion 
for bariatric surgery in patients with diabetes and was deter-
mined in 1991, can be decreased in the coming years (8). 
However, although the latest publication of the American 
Diabetes Association guidelines draws attention to the glyce-
mic benefits of bariatric surgery in the treatment of type 2 DM, 
there is insufficient evidence to suggest its routine use in 
patients with type 2 DM with a BMI of 30-35 kg/m2 (9).

SURGICAL CONTRAINDICATIONS

Bariatric surgical procedures should not be used to provide 
only glycemic and lipid control or to reduce cardiovascular risks 
independently of BMI (7). Surgery, however, is controversial 
because of the severity of comorbidities in patients >65 years 
old and <18 years old. Although some studies report that there 
is no upper age limit for surgical contraindication, it is noted 
that both surgical complications may be severe, and adequate 
response may not be obtained in elderly patients (10). Other 
surgical contraindications are the following (11):

•	 Major depression and psychosis that cannot be treated

•	 Eating disorders that cannot be controlled (e.g., bulimia)

•	 Drug or alcohol addiction

•	 Presence of severe cardiac disease leading to risk of anes-
thesia

•	 Severe coagulopathy

•	 Possible problems of obedience to follow-up procedures 
and proposals in the postoperative period.

PREOPERATIVE EVALUATION

Before bariatric surgery decision, patients should be ques-
tioned in terms of obesity-related behavioral factors and comor-
bidities that may be effective in surgical decision-making. 
Detailed evaluation including medical and psychosocial history, 
physical examination, and biochemical tests should be per-
formed preoperatively (Table 2) (7).

Weight reduction in the preoperative period helps to reduce 
the volume of the liver and facilitate the surgical technique. It 
also helps to achieve preoperative glycemic targets (7). In many 
centers performing bariatric surgery, low calorie (1000-1200 
kcal/day) or very low calorie (approximately 800 kcal/g) dieting 
practices are performed 2-4 weeks before the operation. A 
reduction in the liver volume by up to 20% can be achieved with 
this diet (12).

In order to reduce postoperative thromboembolic risk in 
women receiving preoperative estrogen therapy, estrogen ther-
apy should be discontinued 1 cycle before surgery in those 
using premenopausal oral contraceptive, and 3 weeks before 
surgery in those receiving postmenopausal hormone replace-
ment therapy (7).

SURGICAL TREATMENT OPTIONS

Although lifestyle modification, diet, and medical and surgical 
treatments are the main treatment methods of obesity, bariatric 
surgery has become the most successful method in obesity 
treatment because short- and long-term results of lifestyle mod-
ification, diet, and medical treatment are inadequate (2). An 
ideal bariatric surgery should be safe, effective, sustainable, 
repeatable, reversible, minimally invasive, and cost effective. 
Today, the ideal method has not yet been achieved, and new 
methods are being developed annually; bariatric surgery is the 
fastest-growing surgical branch in the global healthcare sector 
(12). While the number of operations performed worldwide was 
140,000 in 2003, this increased to 340,000 in 2011 (13).

The history of bariatric surgery dates back to the 1950s. While 
open surgical procedures were performed in the beginning, 
minimally invasive techniques were developed over the years, 
and now laparoscopic methods have become available. The 
first laparoscopic gastric bypass surgery was performed in 1994. 
This method is still one of the two most common surgical meth-
ods and is the gold standard method. Sleeve gastrectomy (SG), 
which is the most commonly used method in the United States 
today, was first used in 2003 as a primary method (12). Roux-
en-Y gastric bypass (RYGB) and SG constitute 75% of the bariat-
ric surgical procedures worldwide (12). Other techniques that 
are routinely performed include adjustable gastric band (AGB), 
biliopancreatic diversion (BPD), and duodenal switch (DS) (2).

Currently, there is insufficient evidence to suggest a single type of 
operation in patients with severe obesity. For this reason, the 
choice of operation method should be made by considering the 
purpose of the operation (weight loss and/or metabolic control), 
experience of the surgeon and the center, patient preference, and 
results of patient-specific personal risk assessment. In general, lap-
aroscopic method is recommended owing to its low morbidity and 
mortality in the early postoperative period. However, owing to the 
high risk of postoperative malabsorption, care should be taken 
when methods, such as BPD and DS, are preferred (7).

COST

In the study by Keating et al. (15) in 2015, the healthcare cost 
results of bariatric surgery and conventional treatment of obese 
patients with different preoperative baseline glucose values 
were compared. While the cost of bariatric surgery in patients 
without diabetes and with prediabetes was found to be higher 
than that of conventional treatment in the study in which total 
health expenditures were evaluated in both groups during a 
15-year follow-up, there was no difference in terms of cost in 
patients with diabetes in both groups (14). The existing out-
comes indicate that bariatric surgery is valuable in obese 
patients with diabetes in terms of cost (9). However, these 
results are based on the assumption that these surgical proce-
dures are effective and safe (9).

SURGICAL COMPLICATIONS

In the past two decades, the development of minimally invasive 
methods, increased experience, and the adoption of a multidis-
ciplinary approach in bariatric surgery have gradually reduced 
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the complication rates. Today, the mortality rates of bariatric sur-
gery are similar to cholecystectomy and hysterectomy in experi-
enced centers, which is approximately 0.1%-0.5%. With the 
adoption of the laparoscopic approach, a similar decrease in 
morbidity was observed, and lower morbidity rates were 
achieved with 2%-6% major complication risk and 15% minor 
complication risk in comparison to most elective operations (15).

However, complications requiring reoperation and hospitaliza-
tion are still observed after bariatric surgery (15). In the study 
conducted by Birkmeyer et al. (16), the risks of reoperation and 
rehospitalization in a 3-year follow-up were 2.5% and 5.1% after 
laparoscopic RYGB, 0.6% and 2% after laparoscopic AGB 
(LAGB), and 0.6% and 5.5% after SG, respectively.

According to the results of the United States bariatric surgery 
database, the 1-year complication rates were 4.6%, 10.8%, 
14.9%, and 25.7% using the methods of AGB, SG, RYGB, and 
BPD, respectively. The factors that increase the risk of morbidity 
and mortality in operations are advanced age, male gender, 
very high BMI, presence of chronic diseases, experience of the 
surgeon, and application of an open surgery instead of laparos-
copy (2). The experience of the surgeon performing the opera-
tion plays a key role in early outcomes (16).

The mortality rate in the early postoperative period (<30 days) is 
<1%. However, it can range from 0.3% to 8% (2). Wound infec-
tion, bleeding, deep vein thrombosis, and pulmonary embolism 
are among the complications observed during this period. 
Pulmonary embolism and anastomosis leak are the most fre-
quent causes of death (2). Late complications include stomal ste-
nosis associated with surgical procedure, marginal ulcers, 
cholelithiasis, internal and incisional hernias, short bowel syn-
drome, nutritional deficiencies, and dumping syndrome (2). 
Laparoscopic approach shortens the duration of hospitalization 
compared with open surgery and reduces the risk of incisional 
hernia development. At the same time, intraoperative blood loss 
and postoperative pain are reduced. However, the incidence of 
internal hernia increases after laparoscopic surgery (12).

After bariatric operations, complications may be observed due to 
nutritional and vitamin mineral deficiencies, such as anemia, bone 
demineralization, and hypoproteinemia, depending on the type 
of operation. These complications are seen primarily after BPD, 
RYGB, LAGB, and SG operations with decreasing frequency and 
severity. The risk of postoperative bone fracture is unknown pre-
cisely because of different outcomes found in the literature (15).

Hypoglycemia
The relative risk of hypoglycemia increased seven-fold after 
gastric bypass operations (2). The duration ranges from a few 
weeks to 5 years after the operation, and the median duration 
of symptoms is 2.7 years (17). Although debates about the 
pathophysiology of hypoglycemia continue, accelerated pas-
sage due to dumping syndrome, increased beta-cell mass, and 
causes unrelated to beta-cell are possible mechanisms (2).

Dumping syndrome can be observed in 50% after surgery (18). 
Especially after the consumption of sugary foods, it is a condition 
that progresses with sweating, tachycardia, nausea, vomiting, 
abdominal pain, diarrhea, and hypoglycemia (19). Patients should 
be informed about avoiding high amounts of sugary foods (20).

Postoperative weight loss may contribute to hypoglycemia by 
causing an increase in insulin sensitivity (2). In the literature, 
there are case reports of noninsulinoma pancreatogenous 
hypoglycemia syndrome progressing along with postprandial 
neuroglycopenic symptoms that develop postoperatively. 
Causes, such as insulinoma, insulin or sulfonylurea use, adrenal 
insufficiency, autoimmune hypoglycemia, and tumor-induced 
insulin-like peptide production, should be considered in differ-
ential diagnosis (2).

POSTOPERATIVE FOLLOW-UP
Hospitalization Period
While patients can be discharged on postoperative day 1 after 
LAGB operation, they can be discharged on day 2 after laparo-
scopic RYGB and SG if no complications develop, and if they 
can tolerate a clear liquid diet. After open RYGB, patients 
should be hospitalized for 1 or 2 days more, or until they 
become mobilized after tolerating the liquid diet (20).

Nutritional Support
All patients who will undergo bariatric surgery should be 
assessed in terms of nutrition; vitamin and mineral measure-
ments should be made, and the patient and family should be 
informed about nutritional support and meal planning after the 
operation (21). In the early postoperative period, the patient 
should be referred to a dietician, and the meal protocols should 
be determined according to the type of operation. Within a few 
hours after the operation, the clear liquid diet (stage I) without 
sugar, caffeine, and calories is started. After the clear liquid diet 
lasting for 1 or 2 days, the fluid diet (stage II) is started, and the 
patient is discharged (3). In this stage, there are sugar-free liq-
uids with sweetening agent, milk, and diet yogurt (22).

Patients who underwent RYGB and SG operations should con-
tinue the liquid diet for the first 2 weeks after discharge. Puree-
style foods should be consumed for the next 2 weeks and then 
soft foods (stage III) for 2 months. Patients may start normal 
nutrition (stage IV) in postoperative month 3. After gastric band 
operation, normal diet can be started after the liquid diet in the 
first week, puree in the next week, and soft foods in the follow-
ing week. Patients should be informed about taking multiple 
small meals, chewing the food well, and not consuming fluid 
with food at the same time (12).

All patients should avoid concentrated sugars to reduce calo-
rie intake and dumping symptoms especially after RYGB. 
Liquids should be slowly consumed, and >1.5 L of fluid/day 
should be taken to ensure adequate hydration and to prevent 
dehydration (12).

Protein Support
After malabsorptive type of surgery, the hospitalization rate due 
to protein malnutrition is approximately 1%, leading to signifi-
cant morbidity. For this reason, protein support after all bariat-
ric surgical procedures is very important, and daily intake of 
60-120 mg protein should absolutely be provided. While pro-
tein malnutrition is prevented after malabsorptive type opera-
tions in this way, fat-free body mass is maintained after restric-
tive operations (12). Although the measurement of serum pro-
tein levels has a limited value in the follow-up of nutritional sta-
tus, measurements of serum albumin and prealbumin are the 
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most frequently used parameters in clinical practice. Serum pre-
albumin levels in the first year after RYGB and SG were 
observed to be lower than preoperative levels in one-third of 
the patients (23).

Vitamin Mineral Supplements
Multivitamins should contain vitamin K, biotin, zinc, thiamine, 
vitamin B12, folic acid, iron, and copper and should be taken 
once or twice a day in a chewable or liquid form. While the 
amount of iron in multivitamins is sufficient for men and post-
menopausal women, additional iron preparations of 40-65 mg/
day should be started for women in the reproductive period. 
Calcium carbonate cannot be absorbed sufficiently due to 
decreased acidity after RYGB; therefore, calcium citrate is rec-
ommended in the treatment. However, the fact that calcium 
carbonate is cheaper and easier to find can provide a treatment 
advantage. A 2000 IU vitamin D3 is sufficient to prevent the 
development of vitamin D deficiency after RYGB. Intrinsic factor 
and gastric acid are required for the absorption of vitamin B12 
from the stomach. Therefore, vitamin B12 treatment should be 
started especially after RYGB operation. Owing to the fact that 
folic acid is water-soluble and is not stored in the body for a 
long time, deficiency can be observed in inadequate oral 
intake, and it may cause megaloblastic anemia. It is most fre-
quently seen after BPD and least frequently after RYGB. The 
daily recommended dose of folic acid is 400 μg (22).

Glycemic Monitoring
Patients with diabetes should be monitored for serum glucose 
levels in 6-hour intervals postoperatively, and blood glucose 
should be kept between 140 and 180 mg/dL. After discharge 
from the hospital, close glucose monitoring should be per-
formed due to the risk of hypoglycemia that may develop rapid-
ly in patients with diabetes who underwent especially RYGB 
operation (20).

In patients with diabetes, insulin secretagogues (sulfonylureas 
and glinides) should be discontinued, and insulin levels should 
be readjusted to avoid hypoglycemia postoperatively. If met-
formin is used, treatment may continue until diabetes remission 
is biochemically proven. Metformin and incretin-based treat-
ments may be considered in patients in whom glycemic targets 
cannot be achieved after discharge. Long-acting and short-act-
ing insulin before meals in hospitalized patients and intrave-
nous regular insulin in intensive care unit patients should be 
administered to maintain the targeted blood glucose levels of 
140-180 mg/dL (7).

Analgesia
Liquid acetaminophen or codeine acetaminophen may be 
given for postoperative analgesia. Nonsteroidal anti-inflamma-
tory drugs after RYGB operation are not recommended due to 
the risks of marginal ulceration. In addition, if there is no vascu-
lar or cardiac stent or history of cerebrovascular event, aspirin 
should not be used due to the risk of marginal ulcer. Proton-
pump inhibitor treatment is recommended when aspirin or 
prednisolone is required (20).

Anticoagulation
Prophylaxis with unfractionated or low-molecular-weight hepa-
rin is recommended for all patients within the first 24 h after the 
operation in order to prevent deep vein thrombosis (7).

Cessation of Smoking and Alcohol
All smokers should stop smoking at least 6 weeks before the 
operation because smoking causes delayed wound healing by 
reducing postoperative tissue oxygenation, ulcer formation in 
the anastomotic region, pulmonary complications, thromboem-
bolism, and other health risks (7, 12). Consumption of 2 alcohol 
equivalents/day (each containing 12 g alcohol) within a 2-week 
period before the operation is associated with postoperative 
pneumonia, sepsis, wound infection, and prolonged hospital-
ization risk (24).

Findings of Possible Complications
Patients should be warned about reporting to their physicians in 
the presence of fever >38.1°C, severe abdominal pain, redden-
ing of the incision site, fluid drainage from the incision site, 
vomiting, chest pain, or shortness of breath (20).

Monitoring
During a 1-year follow-up of patients, annual biochemical evalu-
ation should be performed in 3 and 6 months, and then, it 
should be performed during lifetime (22).

SURGICAL RESULTS

Follow-Up of Body Weight
A rapid weight loss is observed in patients who underwent 
RYGB and SG within the first few months. In the first 6 months 
after RYGB operation, an average of 4.5-7 kg weight loss/month 
is observed in patients. The average weight loss in the postop-
erative month 6 visit is 27-36 kg. After 6 months, weight loss 
slows down and decreases to an average of 2-3 kg/month. 
Postoperative weight loss is at the maximum level with 45-54 kg 
in 1 year, and a weight loss plateau begins 1-1.5 years after the 
operation (25). Weight loss is slower after adjustable gastric 
band operation. A weight loss of approximately 0.5 kg/week is 
observed until it becomes stabilized in year 2 (25). Weight loss, 
in reference to the ideal weight, is 41%-54% with gastric band, 
45%-64% with SG, and 62%-75% with RYGB (2).

Follow-up of Comorbidities
In obese patients with diabetes, the rate of partial or complete 
recovery in diabetes is 77% after surgery. Recovery is observed 
in hyperlipidemia in 70% of the patients, hypertension in 62%, 
and OSA in 86% (26). At the same time, after bariatric surgery, a 
reduction is achieved in 40% of deaths due to all causes, 92% of 
deaths due to diabetes, 56% of deaths due to coronary artery 
disease, and 60% of deaths due to cancer (27).

Type 2 DM
Independent of weight loss after RYGB, metabolic improve-
ments are seen with glucagon-like peptide-1 mechanisms within 
days and weeks. While this period is variable after SG, metabolic 
improvements begin to be observed longer after AGB (25). In a 
prospective multicenter study involving approximately 28,000 
obese patients with diabetes, a remission or improvement in 
diabetes was found in 83% of the patients after RYGB, 55% of 
the patients after SG, and 44% of the patients after AGB opera-
tion in 12 months (28). In another study, while the rate of achiev-
ing normal or near-normal values in the glycemic control in a 
2-year follow-up period was 72% after surgery, it was found to 
be 16% in the group receiving medical treatment and applying a 
lifestyle modification (29). In the ST Analysis and Monitoring of 
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Patients and Evaluation of a Derived Electrocardiogram 
(STAMPEDE) study conducted by Schauer et al. (30), bariatric 
surgery and medical treatment were compared only with medi-
cal treatment, and the target of 6% hemoglobin A1c (HbA1c) 
was reached in 38% of the patients in the RYGB group, 24% of 
the patients in the SG group, and 5% of the patients in the med-
ical treatment group during a 3-year follow-up.

Young age, short duration of type 2 DM, low HbA1c, high insu-
lin levels, and not using insulin are associated with high diabe-
tes remission rates (30). Although it has been shown that bariat-
ric surgery has positive effects on the metabolic parameters in 
morbidly obese patients with type 1 diabetes, further follow-up 
studies are needed to fully assess the role of bariatric surgery 
on these patients (9).

Hypertension
Insulin resistance, hyperinsulinemia, elevated leptin levels, and 
sleep apnea that accompany obesity can lead to hypertension 
by causing hyperactivation in the sympathetic nervous system. In 
the STAMPEDE study, antihypertensive therapies were discon-
tinued in 59% of the patients who underwent RYGB operation in 
the first year and 60% of the patients who underwent SG (31). In 
particular, the use of angiotensin-converting enzyme inhibitors 
and angiotensin receptor blockers decreased from 74% to 18% 
in the RYGB group and from 61% to 22% in the SG group (31).

Nonalcoholic Fatty Liver Disease
Elevated levels are observed in the liver function tests of the 
majority of obese patients. In the study conducted by Gholam 
et al. (32) in which the liver biopsy materials of obese patients 
were evaluated before bariatric surgery, fatty liver was found in 
84% of the patients, inflammation in 20%, and fibrosis in 8%. 
NAFLD is the most common cause of cryptogenic cirrhosis in 
obese patients (33). Regression in fat deposition and inflamma-
tion and reduction in fibrous bandage have been shown in 
some patients following bariatric surgery (34).

Hyperlipidemia
A decrease in the levels of triglyceride and low-density lipoprotein 
and an increase in the levels of high-density lipoprotein are seen 
after bariatric surgery. Improvement in dyslipidemia is associated 
with both weight loss and decreased insulin resistance (34).

Bone Health
Calcium and vitamin D deficiencies due to the bypass of the 
duodenum and proximal jejunum, which play a major role in 
calcium absorption, in RYGB operation lead to secondary 
hyperparathyroidism and calcium resorption from the bone (34). 
While calcium deficiency develops in 10%-25% of the patients in 
2 years and in 25%-48% in 4 years after malabsorptive bariatric 
surgery, vitamin D deficiency develops in 17%-52% of the 
patients in 2 years and in 50%-63% in 4 years. Fast and exces-
sive weight loss can lead to bone loss, even if the levels of vita-
min D are within normal ranges (35).

In morbidly obese patients and when the risk of gout is high, an 
improvement is observed in existing findings after weight loss, 
and serum uric acid levels decrease (36). However, the operation 
itself is a predisposing factor for acute gout. For this reason, it is 
recommended that prophylaxis be initiated in the early postop-
erative period in patients with frequent gout episodes (34).

Infertility
Obesity is associated with the risk of infertility, especially in 
women. If the contraceptive method is not used postoperative-
ly, pregnancy can be achieved in patients with a history of oli-
gomenorrhea due to polycystic ovary syndrome before the 
operation (34). Retrospective studies show that 70% of preoper-
atively infertile women have successful pregnancies postopera-
tively (37). For this reason, in the postoperative period, contra-
ceptive treatment options should be discussed with the 
patients during the whole reproductive period. The general 
approach after bariatric surgery is to avoid pregnancy for 12-18 
months after surgery in which weight loss becomes optimal and 
stabilized. If the patient becomes pregnant during the period 
following bariatric surgery, she should be monitored in terms of 
nutrition, and biochemical tests and treatments should be per-
formed for iron, folic acid, vitamin B12, calcium, and vitamins A, 
D, E, and K at every trimester.

Regaining weight
Although bariatric surgery is the most effective method in obesi-
ty treatment, weight gain may be observed in some patients in 
the long term. In the early postoperative period, a decrease is 
observed in calorie intake due to the reduction in gastric capaci-
ty; a decrease in fasting and an increase in the feeling of satiety 
are seen due to anatomical and metabolic changes. However, 
this reduction in calorie intake can change over time (38).

In the study conducted by Sjostrom et al. (39), while the average 
calorie intake was 2900 kcal/day in the preoperative period, it was 
1500 kcal/day in postoperative month 6 and increased to 1700, 
1800, 1900, and 2000 kcal/day in years 1, 2, 3, and 4-10, respec-
tively; weight gain can be frequently observed if there is no obedi-
ence to diet after year 2. In a study that evaluated 289 patients 
after RYGB, disobedience to diet or continuation of the preopera-
tive eating pattern was shown to lead to inadequate weight loss, 
weight regain, or both in 23% of the patients. A snacking diet pat-
tern is a common high-risk diet after bariatric surgery. Studies 
indicate that a snacking diet pattern before and after the opera-
tion has a negative effect on postoperative weight loss (40).

CONCLUSION

Surgery is the most effective treatment method in obesity. Owing 
to the fact that bariatric surgery can provide weight loss and 
recovery in comorbidities, the aims are now focused on metabol-
ic control rather than primary weight loss. During the selection of 
bariatric surgery patients, the criteria recommended by the 
guidelines should be considered; a multidisciplinary approach 
involving clinicians, surgeons, psychiatrists, and dietitians should 
be considered at every stage of the perioperative period; 
patients should be informed about the operation and postopera-
tive diet and follow-up; realistic goals for postoperative weight 
loss should be set up; and patient follow-up should be per-
formed in experienced centers during and after the operation.
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