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Obesity is a disease that has serious physical, psychologi-
cal, and economic implications for patients and the health 
care system.1 When defined by a body mass index (BMI) of 
30 kg per m2 and above, 42% of the current U.S. adult popu-
lation have obesity, and 9% have class 3 obesity (BMI greater 
than or equal to 40 kg per m2).2 The primary care office can 
be a supportive, nonjudgmental environment for patients 
with obesity by connecting them with evidence-based 
treatment resources. The Strategies to Overcome & Prevent 

(STOP) Obesity Alliance (https://​stop.public​health.gwu.
edu) provides resources for physicians,3 and the Obesity 
Action Coalition (https://​www.obesity​action.org) provides 
resources for patients and physicians.4

On average, patients who have metabolic surgery lose 
26 kg (57 lb) more than those with nonsurgical weight loss 
and are five times more likely to experience remission of 
diabetes mellitus.5 According to the American Society for 
Metabolic and Bariatric Surgery, approximately 256,000 
metabolic surgeries were performed in the United States 
in 2019, a 32% increase in five years.6 The term metabolic 
surgery is now preferred because of the metabolic effects of 
surgical procedures beyond weight loss.7

What Procedures Are Commonly Performed?
As of 2019, laparoscopic sleeve gastrectomy (60%) and 
Roux-en-Y gastric bypass (18%) were the most common met-
abolic surgeries.6 The choice of procedure depends on patient 
preference, the expertise of the surgeon and surgical center, 
and risk stratification.7
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In 2019, approximately 256,000 metabolic surgery procedures were performed in the United States, a 32% increase since 
2014. The most common procedures are the laparoscopic sleeve gastrectomy and the Roux-en-Y gastric bypass. Choice of 
procedure depends on concurrent medical conditions, patient preference, and expertise of the surgeon. These procedures 
have a mortality risk of 0.2% to 0.3%. On average, weight loss of 30 to 50 kg (66 to 110 lb), or a 20% to 30% reduction in total 
body weight, is achieved, although most patients will experience some weight 
regain three to 10 years after surgery. In patients who have had metabolic sur-
gery, all-cause mortality is reduced by 30% to 45% at two to 15 years postsurgery 
compared with patients with obesity who did not have surgery. Remission of type 
2 diabetes mellitus occurs in as many as 70% to 80% of patients within one to two 
years after surgery and is maintained at 10 years in about 30% of patients. Other 
obesity-related conditions are also greatly reduced, and quality of life improves. 
Postoperatively, patients require standardized nutritional supplementation and 
surveillance. Persistent changes in diet, such as consuming protein first at every 
meal, regular physical activity, and ongoing attention to behavior change are 
critical for the success of the patient after metabolic surgery. Common adverse 
outcomes include surgical complications, nutritional deficiencies, bone density 
loss, dumping syndrome, gastroesophageal reflux disease, and loose skin. The family physician is well positioned to counsel 
patients about metabolic surgical options and the risks and benefits of surgery and to provide long-term support and medi-
cal management for postsurgery patients. (Am Fam Physician. 2022;​105(6):593-601. Copyright © 2022 American Academy of 
Family Physicians.)
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EVIDENCE SUMMARY

The sleeve gastrectomy procedure resects most of the 
body and all of the fundus of the stomach, creating a long, 
narrow, tubular stomach (Figure 18). Single anastomo-
sis duodenal-ileal bypass with sleeve was endorsed by the 
American Society for Metabolic and Bariatric Surgery in 
2020 and will likely become more prevalent in the coming 
years.9 Single anastomosis duodenal-ileal bypass with sleeve 
adds a bypass of the duodenum to traditional sleeve, which 
can be performed as a single procedure or as a revision to a 
prior sleeve gastrectomy (Figure 2).

In Roux-en-Y gastric bypass, a small gastric pouch is 
formed by dividing the upper stomach and joining it with 
the resected end of the jejunum so that food bypasses the 
stomach and upper small bowel, thereby restricting the size 
of the stomach and causing some malabsorption (Figure 38).

Family physicians may see patients who have a laparo-
scopic adjustable gastric band (Figure 48). The adjustable 
gastric band now accounts for less than 1% of proce-
dures because of a higher complication rate and lesser 
weight loss.6,10

How Does Metabolic Surgery Lead to Weight 
Loss and Improvement in Type 2 Diabetes?
Weight loss and improvement in type 2 diabetes result from 
complicated neuroendocrine changes that lead to decreased 
hunger, increased satiety, and improved glycemic control 
combined with a physically smaller stomach.11

SORT:​ KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 

rating Comments

Metabolic surgery should be included in counseling for obesity treatment 
options for eligible patients (BMI of 40 kg per m2 or BMI of 35 kg per m2 and 
one or more obesity-related conditions).7

C Recommendation from consensus 
guideline

After metabolic surgery, patients should avoid nonsteroidal 
anti-inflammatory drugs and take daily vitamin supplements indefinitely.7

C Recommendation from consensus 
guideline

Following metabolic surgery, laboratory studies should be completed 
quarterly for the first postsurgical year, then annually.7

C Recommendation from consensus 
guideline

Patients should be counseled to delay pregnancy for at least 12 to 24 
months after metabolic surgery.7,19

C Recommendation from consensus 
guidelines

Metabolic surgery is an effective treatment option for type 2 diabetes 
mellitus.27-31

A Consistent findings from randomized 
controlled trial, observational study, and 
meta-analyses

Initial treatment for dumping syndrome includes eating small, frequent 
meals;​ avoiding fluids with meals;​ and avoiding rapidly absorbed sugars.54

C Recommendation from consensus 
guideline

Roux-en-Y gastric bypass is better than sleeve gastrectomy for patients 
with gastroesophageal reflux disease.32,54,55

A Consistent findings from a meta-analysis 
of randomized controlled trials and 
observational studies

BMI = body mass index.

A = consistent, good-quality patient-oriented evidence;​ B = inconsistent or limited-quality patient-oriented evidence;​ C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://​www.aafp.
org/afpsort.

Gastric sleeve

Pylorus

Excised portion 
of stomach

FIGURE 1

Laparoscopic sleeve gastrectomy involves removing 
the fundus and most of the body of the stomach, cre-
ating a narrow, “sleeve-like” gastric structure.

Illustration by Dave Klemm

Reprinted with permission from Schroeder R, Harrison TD, McGraw 
SL. Treatment of adult obesity with bariatric surgery. Am Fam Phy-
sician. 2016;​93(1):​34.
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EVIDENCE SUMMARY

Procedures were previously conceptualized as restrictive 
(create a smaller stomach), malabsorptive (bypass normal 
anatomy), or a combination, resulting in a calorie deficit. 
However, improvements in blood glucose levels and other 
obesity-related conditions occur earlier than can be fully 
explained by weight loss. Research indicates that the mech-
anisms of action include multiple physiologic variables 
that impact a complex neuroendocrine system involving 
the gut, central and peripheral nervous systems, and adi-
pocytes to regulate energy homeostasis.11 Glucagon-like 
peptide-1 and peptide YY increase after Roux-en-Y gastric 
bypass and sleeve gastrectomy.11 Glucagon-like peptide-1 
enhances insulin secretion, whereas peptide YY increases 
satiety and delays gastric emptying. Other hormones 

affected by metabolic surgery include insulin, ghrelin, 
leptin, C-reactive protein, interleukin-6, tumor necrosis 
factor–alpha, and adiponectin.11,12

Who Is Eligible for Metabolic Surgery?
According to the 2019 guidelines co-sponsored by the Amer-
ican Association of Clinical Endocrinologists, American 
College of Endocrinology, the Obesity Society, American 
Society for Metabolic and Bariatric Surgery, Obesity Med-
icine Association, and American Society of Anesthesiolo-
gists, patients with a BMI greater than or equal to 40 kg per 
m2 or a BMI greater than or equal to 35 kg per m2 plus one or 
more severe obesity-related conditions are generally eligible 
for metabolic surgery.7 Patients with a BMI of 30 to 34.9 kg 
per m2 and type 2 diabetes with inadequate glycemic con-

trol despite optimal lifestyle and medical therapy 
should also be considered.7

EVIDENCE SUMMARY

Despite limitations in assessing adiposity in indi-
viduals with high muscle mass, women, older 
adults, and different races,13 BMI continues to be 
commonly used for determining surgical eligibil-
ity. Selection and exclusion criteria are listed in 
Table 1.7 Common exclusion criteria are current 
tobacco, alcohol, and illicit drug use.7

What Are the Key Components 
of the Presurgical Evaluation?
The presurgical evaluation must include a com-
prehensive medical history, psychosocial history, 
physical examination, appropriate laboratory 
testing, and evaluation for exclusion criteria.7

EVIDENCE SUMMARY

Presurgical evaluation requires teamwork 
between the primary care physician, surgeon, 
nutritionist, and behavioral health specialist to 
identify and manage conditions that may affect 
surgical risk, morbidity, and long-term weight-
loss maintenance.7 Guidelines for evaluation and 
presurgical support are summarized in Table 2.7 
Appropriate cancer screening should be con-
ducted before surgery.7 Preoperative weight loss 
may improve the technical aspects of the sur-
gery by decreasing liver volume7 and is associ-
ated with shorter hospital stay and lower risk of 
complications.14,15 However, insurance-mandated 
preoperative weight-loss programs were not 
associated with differences in weight loss, com-
plications, or 30-day mortality.16

Resected portion 
of stomach

Biliopancreatic 
limb

Common 
limb (ileum)

Duodenum

Duodenal-
ileal bypass

Traditional 
gastric sleeve

Food

Digestive enzymes

FIGURE 2

Single anastomosis duodenal-ileal bypass with sleeve. This 
newer bariatric procedure incorporates both a sleeve gastrec-
tomy and a duodeno-ileostomy to bypass a portion of the small 
intestine. Often performed as a single procedure, the duodenal-
ileal bypass may also be added as a revision to a prior sleeve 
gastrectomy.
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After Metabolic Surgery, What Should 
the Patient Do and Expect?
After metabolic surgery, patients should avoid nonsteroidal 
anti-inflammatory drugs, take daily vitamin supplements 
(Table 37), and continue lifestyle modifications for weight loss. 
Patients should delay pregnancy for at least 12 to 24 months 
after surgery.

EVIDENCE SUMMARY

Patients may require repeated adjustments to lipid-lowering, 
antihypertensive, diabetes, and thyroid medications.7 
Changes in medication absorption, distribution, and 
metabolism after metabolic surgery are highly variable, and 
evidence does not support routine changes in medication 
administration.17 If physicians suspect medication malab-
sorption or if patients experience difficulty swallowing pills, 
switching to liquid, soft-gel, crushed tablet, or non-oral 
medications should be considered.7,17 Patients should avoid 
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FIGURE 4

Adjustable gastric banding involves laparoscopically 
inserting a hollow, flexible silicone band, which is 
inflated with saline to create a small gastric pouch. 
This ring can be tightened or loosened via a subcuta-
neous access port.

Illustration by Dave Klemm

Reprinted with permission from Schroeder R, Harrison TD, McGraw 
SL. Treatment of adult obesity with bariatric surgery. Am Fam Phy-
sician. 2016;​93(1):​34.

FIGURE 3

(A) Stomach, duodenum, and jejunum before meta-
bolic surgery. (B) After Roux-en-Y gastric bypass, food 
is transferred from a small gastric pouch into the mid-
dle portion of the small intestine.

Illustration by Dave Klemm

Reprinted with permission from Schroeder R, Harrison TD, McGraw 
SL. Treatment of adult obesity with bariatric surgery. Am Fam Phy-
sician. 2016;​93(1):​34.
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nonsteroidal anti-inflammatory drugs because of increased 
risk of anastomotic ulcerations.7

The American Society for Metabolic and Bariatric Sur-
gery and the American College of Surgeons mandate that 
surgical centers follow patients for the first year after surgery 
and attempt to follow patients annually for life.18 However, 
patients may request primary care management. Quarterly 
assessment of nutritional status and supplementation needs, 
food intolerances, and symptoms should occur for the first 
postsurgical year (Table 4).7 Vitamin supplementation is 
required throughout the patient’s lifetime, and annual meta-
bolic and nutritional monitoring is recommended (Table 3).7

Slow progression of diet from clear liquids to regular food 
is necessary over the first four to six weeks postoperatively.7 
After surgery, each meal should begin with protein to ensure 
adequate intake (at least 60 g [2.14 oz] per day) to minimize 
the loss of lean body mass.7 Food intolerances are patient 
specific, but very dry foods, breads, and fibrous vegetables 
are often problematic. Fluids should be avoided for 15 to 30 
minutes before, during, and after meals because food mixed 

with fluid will pass easily through the stomach, diminishing 
the sensation of fullness. Carbonated beverages should be 
avoided because of the added gas.

Patients should avoid pregnancy for 12 to 24 months after 
metabolic surgery because of an increased risk of adverse 
outcomes.7,19 There is insufficient evidence on the effec-
tiveness of oral, implanted, or injectable contraceptives to 
recommend a specific method.19

Continued lifestyle modifications, including regular 
physical activity and behavioral interventions to address 
food impulse control, are necessary. Ongoing participation 
in postsurgical support groups, self-monitoring, and use of 
mobile technology are highly recommended.7

TABLE 2

Preoperative Evaluation for Metabolic 
Surgery

Recommend

Age- and risk-appropriate cancer screening

Complete history and physical examination (e.g., assess 
obesity-related conditions, weight-loss history, commitment 
to postsurgical lifestyle modifications, exclusions for surgery)

Discontinue estrogen medications preoperatively (1 cycle 
for oral contraceptives, 3 weeks for hormone therapy) to 
decrease risk of thrombosis

Laboratory studies* (e.g., A1C, complete blood count, 
complete metabolic profile, folic acid, iron, lipid profile, pro-
thrombin time, urinalysis, vitamin B12, 25-hydroxyvitamin D, 
additional evaluation as indicated) to identify and optimize the 
most common obesity-related and postoperative conditions

Nutrition evaluation

Pregnancy counseling†

Psychosocial and behavioral evaluations

Tobacco cessation counseling for optimal wound healing

Additional evaluations to consider

Cardiopulmonary (e.g., polysomnography, electrocardiog-
raphy, additional evaluation if cardiac disease or pulmonary 
hypertension suspected)

Gastrointestinal (Helicobacter pylori screening in high-
prevalence areas;​ gall bladder evaluation, upper endoscopy  
if clinically indicated)

Liver ultrasonography if elevated liver function tests

Thiamine level before malabsorptive procedure

Thyroid-stimulating hormone and testing for syndromic 
causes of obesity only if clinically indicated

*—Results useful in identification and optimization of the most 
common obesity-related and postoperative conditions.
†—Pregnancy is not recommended for 12 to 24 months postopera-
tively because of the degree of weight loss in the first year.

Information from reference 7.

TABLE 1

Selection and Exclusion Criteria  
for Metabolic Surgery

Selection criteria

Able to adhere to postoperative care plan (e.g., follow-up visits 
and tests, medical management, use of dietary supplements)

Class 1 obesity (BMI of 30 to 34.9 kg per m2) and diabetes 
mellitus with inadequate glycemic control despite optimal 
lifestyle and medical therapy

Class 2 obesity (BMI ≥ 35 kg per m2) and at least 1 severe, 
obesity-related condition (type 2 diabetes, prediabetes, 
hypertension, nonalcoholic fatty liver disease, obstructive 
sleep apnea, osteoarthritis of the knee or hip, and urinary 
stress incontinence;​ consider for obesity-hypoventilation 
syndrome, idiopathic intracranial hypertension, gastroesoph-
ageal reflux disease, severe venous stasis, impaired mobility 
due to obesity, and considerably impaired quality of life)

Class 3 obesity (BMI ≥ 40 kg per m2)

Exclusion criteria

Cardiopulmonary disease that would make the risk prohibitive

Current illicit drug or alcohol use

Current tobacco use

Lack of comprehension of risks, benefits, expected out-
comes, alternatives, and required lifestyle changes

Reversible endocrine or other disorders that can cause obesity

Uncontrolled severe psychiatric illness

BMI = body mass index.

Information from reference 7.

Descargado para Boletin -BINASSS (bolet-binas@binasss.sa.cr) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en noviembre 
21, 2022. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.



598  American Family Physician	 www.aafp.org/afp� Volume 105, Number 6 ◆ June 2022

What Are the Long-Term Benefits of Metabolic 
Surgery?
Although most patients who have metabolic surgery will not 
achieve a BMI of less than 25 kg per m2, patients generally 
experience significant weight loss.20-24 These patients have an 
average life expectancy 2.4 to three years longer than similar 
nonsurgical patients.24 Outcomes of metabolic surgery are 
summarized in Table 5.7,20-44

EVIDENCE SUMMARY

Over the first three years after surgery, patients lose 30 to 
50 kg (66 to 110 lb) on average, corresponding to a BMI 
decrease of 11 to 17 kg per m2 and a 60% to 70% reduction 
in excess body weight (a 20% to 30% reduction in total 
body weight).20-23,25,26 Most patients will experience some 
degree of weight regain between three and 10 years after 
surgery and stabilize at an average loss of 17% to 30% of 
excess body weight.24,27 Roux-en-Y gastric bypass generally 
leads to greater weight loss than sleeve gastrectomy during 
the first two postsurgical years, but it is unclear whether a 
significant long-term difference occurs.23 Limited evidence 
suggests that single anastomosis duodenal-ileal bypass with 
sleeve is associated with greater weight loss and improved 
weight maintenance compared with other procedures.45,46

Metabolic surgery results in significant improvement in 
obesity-related conditions. Approximately 70% of surgical 
patients achieve remission of type 2 diabetes, and about 
38% of surgical patients maintain remission at 10 years.27,28 
Even without remission, approximately 90% of surgical 
patients experience improvement in diabetes control and 
have decreased risk of macrovascular and microvascular 

complications.29-31 No difference has been found 
between procedures in the rate of remission or 
improved control of type 2 diabetes, dyslipid-
emia, or obstructive sleep apnea.32

Patients who have undergone metabolic sur-
gery are less likely to develop new-onset type 2 
diabetes;​ hypertension;​ obstructive sleep apnea;​ 
dyslipidemia;​ ischemic heart disease;​ cardiac 
failure;​ melanoma;​ or breast, colon, endome-
trial, and pancreatic cancers.33,47,48 After the 
initial postoperative period, mortality rates 
among patients who have had metabolic surgery 
are significantly lower than nonsurgical control 
patients.20,24,25,33-35,49 Mortality rates remain lower 
20 years postsurgery.24

Patients who have metabolic surgery experi-
ence improved quality-of-life scores compared 
with those who have nonsurgical treatments for 
obesity, with sustained improvement at 10 years 
postsurgery.50,51

Metabolic surgery is cost-effective over a 10-year time 
horizon and cost saving over a lifetime, resulting from 

TABLE 3

Supplementation After Metabolic Surgery

Supplement
Recommended 
dosage Comments

Calcium citrate 1,200 to 1,500 mg 
per day

Split doses;​ monitor for 
osteoporosis

Elemental iron 45 to 60 mg per 
day (including 
multivitamin)

Take iron and calcium sup-
plements at least 2 hours 
apart

Multivitamin with 
minerals (includ-
ing iron, folic acid, 
copper, selenium, 
thiamine, and zinc)

2 per day Liquid or chewable for 3 to 
6 months, bariatric vitamin 
is preferred

Vitamin B12 1,000 mcg per day Sublingual, subcutaneous, 
intramuscular, or oral if 
adequately absorbed

Vitamin D3 At least 3,000 IU 
per day

Titrate to 25-hydroxy
vitamin D level > 30 ng per 
mL (74.88 nmol per L)

Information from reference 7.

TABLE 4

Metabolic Surgery:​ Postsurgical Monitoring 
and Follow-up

Adjust postoperative medications as needed

Avoid nonsteroidal anti-inflammatory drugs

Avoid pregnancy for 12 to 24 months

Consider gout and gallstone prophylaxis in appropriate 
patients 

Measure bone density with dual energy x-ray absorptiometry 
at 2 years postsurgery

Monitor progress with weight loss and adherence to dietary, 
behavioral, and physical activity recommendations

Obtain quarterly laboratory studies for first year (A1C, complete 
blood count, complete metabolic profile, iron, vitamin B12)

Perform annual laboratory studies (complete blood count, 
complete metabolic profile, copper and ceruloplasmin iron 
studies, intact parathyroid hormone level, lipid profile, thia-
mine, thyroid-stimulating hormone, vitamin A, vitamin B12, 
zinc, 25-hydroxyvitamin D)*

*—Routine screening of selenium, vitamin K, and vitamin E is not 
recommended. Consider testing for selenium if patients have 
unexplained anemia or fatigue, persistent diarrhea, cardiomyop-
athy, or metabolic bone disease. Consider testing for vitamin K if 
patients have excessive bleeding or bruising. Consider screening for 
vitamin E if patients have hemolytic anemia or neuromuscular or 
ophthalmologic symptoms.

Information from reference 7.
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decreased medication costs, improvement in obesity-related 
conditions, and indirect costs due to productivity.49

What Adverse Outcomes Are Common After 
Metabolic Surgery?
Surgical complications, nutritional deficiencies, bone den-
sity loss, dumping syndrome, gastroesophageal reflux disease 
(GERD), and loose skin are common adverse outcomes after 
metabolic surgery.

EVIDENCE SUMMARY

Approximately 15% of patients experience early surgical 
complications, including bleeding, stomal stenosis, anas-
tomotic leak, vomiting, infection, ileus, wound dehiscence, 
pulmonary embolism, and electrolyte abnormalities.20,24 
Reoperation is required in 3% to 7% of patients.20,24

Cold intolerance, hair loss, and fatigue are common 
during the first year because of rapid weight loss, but these 
adverse effects diminish as weight loss stabilizes.

Malabsorptive procedures, includ-
ing Roux-en-Y gastric bypass and 
single anastomosis duodenal-ileal 
bypass with sleeve, are associated with 
a higher risk of nutritional deficiencies 
than other procedures, particularly for 
patients who do not follow vitamin sup-
plementation recommendations. Ane-
mia affects 17% of patients who have 
sleeve gastrectomy and 45% to 50% of 
patients who have Roux-en-Y gastric 
bypass; anemia can be associated with 
deficiencies of iron, vitamin B12, folate, 
copper, selenium, and zinc.52 Notably, 
patients who have sleeve gastrectomy 
are at risk of vitamin  B12 deficiency 
due to a decrease in intrinsic factor– 
producing parietal cells.52 Deficiencies 
of vitamins B1 (thiamine), A, D, E, K, 
and protein may also occur.52

Bone density loss affects 8% to 13% of 
patients who have metabolic surgery.52 
This is likely multifactorial from cal-
cium deficiency, vitamin D deficiency, 
and adaptive bone unloading from 
weight loss. Initial treatment involves 
correction of vitamin  D and calcium 
deficiencies.53 If pharmacotherapy is 
indicated after correcting deficiencies, 
parenteral therapy is preferred because 
oral bisphosphonates increase the risk 
of anastomotic ulceration.53

Symptoms of dumping syndrome occur in up to 40% of 
patients after metabolic surgery.54 Early dumping syndrome 
is caused by rapid passage of nutrients into the small bowel, 
resulting in intestinal hormonal release and fluid shift. 
Symptoms occur within one hour of eating and include 
abdominal pain, diarrhea, bloating, nausea, flushing, palpi-
tations, sweating, tachycardia, hypotension, and syncope.54 
Late dumping syndrome is caused by rapid absorption of 
carbohydrates, causing exaggerated insulin secretion. This 
results in hypoglycemia one to three hours after eating.54 
Treatment includes eating small, frequent meals;​ avoiding 
fluids with meals;​ and avoiding rapidly absorbed sugars.54 If 
this is not effective, acarbose (Precose) may be added to slow 
carbohydrate digestion.54 Other treatment options include 
somatostatin analogues and surgical revisions.54

GERD may improve with weight loss but can worsen with 
decreased stomach size. Compared with Roux-en-Y gastric 
bypass, sleeve gastrectomy is less likely to improve GERD32,55 
and is five times more likely to result in new-onset GERD 

TABLE 5

Comparison of Outcomes for Metabolic Procedures

Outcome Overall
Sleeve  
gastrectomy

Roux-en-Y 
gastric bypass

Excess body weight lost postsurgery Average*

1 to 2 years 60% to 70% 33% to 85% 48% to 85%

5 years 50% to 60% 46% to 66% 53% to 77%

10 years 50%

Idiopathic intracranial hypertension 90% resolution of headache;​ 100% resolution 
of papilledema

Mortality

< 90 days 0.2% to 0.3%

2 to 15 years 30% to 45% lower than nonsurgical controls

> 20 years 23% lower than nonsurgical controls

Obstructive sleep apnea Decrease in Apnea-Hypopnea Index by 29 
per hour

Remission of hyperlipidemia 60% to 82%

Remission of hypertension 17% to 49%

Remission of type 2 diabetes mellitus

1 to 2 years 72% to 80% 56% to 68% 56% to 84%

5 years 50% to 70%   

10 to 15 years 30% to 38%   

Resolution of urinary stress 
incontinence

47%

*—Excess body weight is the total preoperative weight minus ideal weight.

Information from references 7 and 20-44.
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postoperatively.55 Patients with an adjustable gastric band 
also commonly present with GERD symptoms. The first 
therapeutic step is to loosen the band. If no improvement in 
GERD symptoms occurs, the band may need to be removed, 
with or without a revision to another metabolic procedure.

Loose skin is a result of significant weight loss and affects 
approximately 84% of patients who have had metabolic sur-
gery.56 Complications include irritation, fungal infections, 
difficulty finding clothing, patient perception of unat-
tractiveness, and discomfort during exercise.56 About 20% 
of patients undergo body-contouring surgery.57 Approxi-
mately 2% of patients regret having metabolic surgery.56

Although modest weight regain is common, some patients 
experience more weight regain than expected. Etiology 
includes nutritional indiscretion, mental health concerns, 
metabolic alterations, physical inactivity, and anatomic sur-
gical failure.10,58,59

This article updates previous articles on this topic by Schroeder, 
et al.,8 and Schroeder, et al.60

Data Sources:​ The following resources were reviewed:​ the 
Agency for Healthcare Research and Quality, the Cochrane 
Database of Systematic Reviews, and the U.S. Preventive Ser-
vices Task Force. References from key articles were searched, 
as were references from Essential Evidence Plus. In addition, a 
PubMed search was performed using key words obesity, met-
abolic surgery, bariatric surgery, and diabetes. Search dates:​ 
February 10, 2021; June 25, 2021; and December 13, 2021.
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