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Major updates to 1991 National Institutes of Health guidelines for bariatric surgery
� Metabolic and bariatric surgery (MBS) is recommended for individuals with a body mass index (BMI)�35 kg/m2, regardless
of presence, absence, or severity of co-morbidities.

� MBS should be considered for individuals with metabolic disease and BMI of 30-34.9 kg/m2.
� BMI thresholds should be adjusted in the Asian population such that a BMI �25 kg/m2 suggests clinical obesity, and indi-
viduals with BMI �27.5 kg/m2 should be offered MBS.

� Long-term results of MBS consistently demonstrate safety and efficacy.
� Appropriately selected children and adolescents should be considered for MBS.
(Surg Obes Relat Dis 2022;18:1345–1356.) � 2022 The Author(s) Published by Elsevier Inc on behalf of American Society for
Metabolic & Bariatric Surgery (ASMBS) and Springer Nature on behalf of International Federation for the Surgery of Obesity
and Metabolic Disorders (IFSO). All rights reserved. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Keywords: Obesity; Metabolic and bariatric surgery; IFSO; ASMBS; Criteria; Indications
Thirty years ago, the National Institutes of Health (NIH)
convened a Consensus Development Conference that pub-
lished a Statement on gastrointestinal surgery for severe
obesity, reflecting expert assessment of the medical knowl-
edge available at the time [1]. Specifically, it sought to
address “the surgical treatments for severe obesity and the
criteria for selection, the efficacy and risks of surgical treat-
ments for severe obesity, and the need for future research
on and epidemiological evaluation of these therapies,” and
included specific recommendations for practice. Among
these are that nonsurgical programs should be initial therapy
for severe obesity; that patients should be carefully selected
for surgery after evaluation by a multidisciplinary team;
and that lifelong medical surveillance continue after surgery.
The 1991 NIH Consensus Statement has been used by pro-
viders, hospitals, and insurers, as a standard for selection
criteria for bariatric surgery. A body mass index (BMI)
�40 kg/m2, or BMI �35 kg/m2 with co-morbidities, is a
threshold for surgery that is applied universally.

Since its publication, hundreds of studies have been pub-
lished on the worldwide obesity epidemic and global experi-
ence with metabolic and bariatric surgery (MBS), which has
greatly enhanced the understanding of obesity and its treat-
ment [2,3]. Now recognized as a chronic disease, obesity is
associated with a chronic low-grade inflammatory state and
immune dysfunction [4,5]. It is suspected that the prolonged
state of inflammation leads to a disruption of homeostatic
mechanisms and consequently to metabolic disorders
commonly associated with obesity, mediated by incompletely
elucidated pathways involving cytokine production, adipo-
kines, hormones, and acute-phase reactants [5–8].

With an increasing global MBS experience, long-term
studies have proven it an effective and durable treatment of
severe obesity and its co-morbidities. Studies with long-
term follow up, published in the decades following the
1991 NIH Consensus Statement, have consistently demon-
strated that MBS produces superior weight loss outcomes
compared with nonoperative treatments [9–14]. After
surgery, the significant improvement of metabolic disease,
as well as the decrease in overall mortality, has been
reported in multiple studies further supporting the
importance of this treatment modality [15–19].
Concurrently, the safety of bariatric surgery has been
studied and reported extensively [20–23]. Perioperative
mortality is very low, ranging between .03% and .2% [24].
Thus, it is not surprising that MBS has become one of the
most commonly performed operations in general surgery
[25].
The operations commonly performed have evolved as well.

Older surgical operations have been replaced with safer and
more effective operations. The 1991 NIH Consensus State-
ment described the vertical banded gastroplasty (VBG) and
Roux-en-Y gastric bypass (RYGB) as the dominant proced-
ures in clinical practice at the time. Currently, the dominant
procedures are sleeve gastrectomy and RYGB, together ac-
counting for approximately 90% of all operations performed
worldwide [26], and each has well-studied mid- and long-
term outcomes. Other operations performed include adjust-
able gastric banding (AGB), biliopancreatic diversion with
duodenal switch, and one-anastomosis gastric bypass. The
VBG is of historical interest and no longer performed, and
the popularity of the AGB has diminished significantly over
the past decade. MBS is now preferably performed using
minimally invasive surgical approaches (laparoscopic or ro-
botic assisted).
In light of significant advances in the understanding of the

disease of obesity, its management in general, and metabolic
and bariatric surgery specifically, the leaderships of the
American Society for Metabolic and Bariatric Surgery
(ASMBS) and the International Federation for the Surgery
of Obesity and Metabolic Disorders (IFSO) have convened
to produce this joint statement on the current available scien-
tific information on metabolic and bariatric surgery and its
indications.
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Criteria for surgery

BMI

Despite limitations of BMI to accurately risk stratify pa-
tients with obesity for their future health risk, it is the most
feasible and widely used criteria to identify and classify pa-
tients with overweight or obesity. MBS is currently the most
effective evidence-based treatment for obesity across all
BMI classes.
BMI 30–34.9 kg/m2. Class I obesity (BMI 30–34.9 kg/

m2) is a well-defined disease that causes or exacerbates mul-
tiple medical and psychological co-morbidities, decreases
longevity, and impairs quality of life. Prospective and large
retrospective studies support the notion that MBS should be
considered a treatment option for patients with class I
obesity who do not achieve substantial or durable weight
loss or co-morbidity improvement with nonsurgical
methods, and early findings prompted international diabetes
organizations to publish a joint statement supporting the
consideration of MBS for patients with BMI ,35 kg/m2

and type 2 diabetes (T2D) [27]. Aminian et al. [28] summa-
rize the available data from randomized controlled trials
(RCT’s), meta-analyses, and observational studies that
also include individuals with BMI ,35 kg/m2. These data
consistently demonstrate the weight loss and metabolic ben-
efits of MBS in individuals with class I obesity [28]. Noun
et al. [29] reported on .500 consecutive patients with
BMI ,35 kg/m2 who had MBS and demonstrated signifi-
cant weight loss at 5 years and improvement or remission
of diabetes, hypertension, and dyslipidemia. In a cohort
study of more than 1000 patients, MBS in individuals
with BMI ,35 kg/m2 produced high rates of co-morbidity
remission and was more likely than MBS in BMI �35 kg/
m2 to achieve BMI �25 kg/m2 [30]. Ikramuddin et al.
[31] and Schauer et al. [32] demonstrated superior diabetes
improvement and weight loss following MBS in random-
ized controlled trials that include the subset of patients
with BMI ,35 kg/m2. A 3-arm randomized controlled trial
that had 43% of its subjects with class I obesity, demon-
strated that MBS is superior to lifestyle intervention for
remission of T2D, 3 years after surgery [33].
Furthermore, randomized trials designed specifically to

study the population with BMI,35 kg/m2 also demonstrate
significant benefits of MBS in individuals with class I
obesity compared with other treatment. O’Brien et al.
[34], in a randomized controlled trial of 80 patients with
BMI 30–35 kg/m2 assigned to nonsurgical treatment or
MBS, demonstrated that patients undergoing MBS had su-
perior long-term weight reduction and improvement of
metabolic disease. A short-term follow-up randomized trial
examining patients with T2D demonstrated significantly
improved remission of diabetes and weight loss in those in-
dividuals undergoing MBS compared with medical weight
management [35]. In a study of 51 patients with class I
obesity diabetes randomized to either medical therapy or
medical therapy plus MBS, the cohort who underwent sur-
gery has superior diabetes control up to 2 years postopera-
tively [36].

Medical weight loss is considered to have greater dura-
bility in individuals with BMI ,35 kg/m2 than individuals
with BMI�35 kg/m2, and thus it is recommended that a trial
of nonsurgical therapy is attempted before considering sur-
gical treatment. However, if attempts at treating obesity and
obesity-related co-morbidities such as T2D, hypertension,
dyslipidemia, obstructive sleep apnea, cardiovascular dis-
ease (e.g., coronary artery disease, heart failure, atrial fibril-
lation), asthma, fatty liver disease and nonalcoholic
steatohepatitis, chronic kidney disease, polycystic ovarian
syndrome, infertility, gastroesophageal reflux disease, pseu-
dotumor cerebri, and bone and joint diseases have not been
effective, MBS should be considered for suitable individuals
with class I obesity [27,28,37,38].

BMI �35 kg/m2. Given the presence of high-quality sci-
entific data on safety, efficacy, and cost-effectiveness of
MBS in improving survival and quality of life in patients
with BMI �35 kg/m2, MBS should be strongly recommen-
ded in these patients regardless of presence or absence of
evident obesity-related co-morbidities. Current nonsurgical
treatment options for patients with BMI�35 kg/m2 are inef-
fective in achieving a substantial and sustained weight
reduction necessary to significantly improve their general
health. Physical problems related to excess body weight, un-
diagnosed obesity-related co-morbidities, risk of developing
obesity-related co-morbidities in the future, and impaired
quality of life related to physical and mental consequences
of obesity threaten the general health of individuals with
moderate to severe obesity even in the absence of diagnosed
obesity-related co-morbidities [27,28]. Thus, MBS is rec-
ommended in this population.
BMI thresholds in the Asian population

The World Health Organization defines the terms over-
weight and obesity based on BMI thresholds [39]. In its
consensus panel statement of 1991, the NIH stated that the
“risk for morbidity linked with obesity is proportional to
the degree of overweight.” However, BMI does not account
for an individual’s sex, age, ethnicity, or fat distribution, and
is recognized as only an approximation of adiposity. The
health risk in a patient with BMI 30 kg/m2 with visceral
and ectopic fat accumulation and subsequent metabolic
and cardiovascular disease would be significantly higher
than a patient with BMI 40 kg/m2 whose adipose tissue is
mainly accumulated in the lower extremity. In the Asian
population the prevalence of diabetes and cardiovascular
disease is higher at a lower BMI than in the non-Asian pop-
ulation. Thus, BMI risk zones should be adjusted to define
obesity at a BMI threshold of 25–27.5 kg/m2 in this
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population. Therefore, in certain populations access to MBS
should not be denied solely based on traditional BMI thresh-
olds [28,37,40–44].

Extremes of age

Older population

Coincident with the demonstrated safety of MBS, surgery
has been performed successfully in increasingly older pa-
tients over the past few decades, including individuals
.70 years of age [45,46]. In septuagenarians MBS is asso-
ciated with slightly higher rates of postoperative complica-
tions compared with a younger population, but still provides
substantial benefits of weight loss and remission of co-
morbid disease [46]. In fact, the presence of obesity co-
morbid disease and the choice of operation are more predic-
tive of 30-day adverse outcomes than age alone [47].
Similar to other operations, the question of whether there
should be an upper chronologic age limit is complex. The
physiologic changes that occur with aging may have an
impact on the efficacy of MBS, the incidence of postopera-
tive complications, and the ability of older patients to
recover from surgery. However, it appears that factors other
than age, such as frailty, cognitive capacity, smoking status,
and end-organ function have an important role [48].

Frailty, rather than age alone, is independently associated
with higher rates of postoperative complications following
MBS [49]. Furthermore, when consideringMBS in older pa-
tients, the risk of surgery should be evaluated against the
morbidity risk of obesity-related diseases. Thus, there is
no evidence to support an age limit on patients seeking
MBS, but careful selection that includes assessment of
frailty is recommended.

Pediatrics and adolescents

Children and adolescents with obesity carry the burden of
the disease and its co-morbidities into adulthood, increasing
the individual risk for premature mortality and complica-
tions from obesity co-morbidities [50].

MBS is safe in the population younger than 18 years and
produces durable weight loss and improvement in co-
morbid conditions. Adolescents with severe obesity under-
going RYGB have significantly greater weight loss and
improvement of cardiovascular co-morbidities compared
with adolescents undergoing medical management [51].
Furthermore, improvement in hypertension and dyslipide-
mia has been demonstrated up to 8 years after surgery
[52]. Additional studies from the prospective Teen-
Longitudinal Assessment of Bariatric Surgery database
(Teen-LABS) demonstrated significant weight loss and du-
rable improvement in cardiovascular risk factors and T2D
in adolescents undergoing MBS. Furthermore, data suggest
that the benefits of RYGB on T2D and hypertension are
greater in adolescents than adults [52–55]. Prospective
data shows durable weight loss and maintained co-
morbidity remission in patients as young as 5 years old [56].
The American Academy of Pediatrics and the ASMBS

recommend consideration of MBS in children/adolescents
with BMI .120% of the 95th percentile (class II obesity)
and major co-morbidity, or a BMI .140% of the 95th
percentile (class III obesity) [57,58]. In addition, MBS
does not negatively impact pubertal development or linear
growth, and therefore a specific Tanner stage and bone
age should not be considered a requirement for surgery
[56]. Increasingly, syndromic obesity, developmental delay,
autism spectrum, or history of trauma is not considered a
contraindication to MBS in adolescents [59].

Bridge to other treatment

Joint arthroplasty

Poorer outcomes after total joint arthroplasty have been
associated with obesity, such that some orthopedic surgical
societies discourage hip and knee replacement in individ-
uals with BMI .40 kg/m2 [60–62]. In addition to the
technical challenge of performing orthopedic surgery in
individuals with severe obesity, patients with obesity
undergoing joint arthroplasty are at increased risk of
hospital readmission and surgical complications, such as
wound infection and deep vein thrombosis [63–67].
There are reports to suggest that MBS may be effective as

a bridge to total joint arthroplasty in individuals with class
II/III obesity when performed�2 years prior to joint surgery
[68,69]. A study of veterans with osteoarthritis demon-
strated that an average of 35 months elapsed between
MBS and joint arthroplasty or lumbar spine surgery in pa-
tients with known osteoarthritis [70]. MBS prior to total
knee and hip arthroplasty has been shown to decrease oper-
ative time, hospital length-of-stay, and early postoperative
complications [66,71,72]. Long-term joint-related compli-
cations rates were not significantly different.
In a randomized clinical trial on 82 patients with obesity

and osteoarthritis, 41 were randomized to AGB 12-months
prior to total knee arthroplasty (TKA) and 41 were random-
ized to receive usual nonoperative weight management prior
to TKA. In a median follow-up of 2 years after TKA, 14.6%
of patients in the MBS group incurred the primary outcome
of composite complications, compared with 36.6% in the
control (non-MBS) group (difference 22.0%, P 5 .02).
Interestingly, TKA was declined by 29.3% of subjects in
the MBS group because of symptom improvement
following weight loss, compared with only 4.9% in the con-
trol group [73].

Abdominal wall hernia repair

Obesity is a risk factor for the development of ventral her-
nia. It increases the risk for impaired wound healing, local
and systemic infections, and other complications following
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hernia repair, and increases the risk for recurrence [74–76].
In addition to a larger volume of subcutaneous soft tissue,
abdominal wall hernias in the population with obesity
tend to be larger, adding to the complexity of repair in
these patients. While the timing of MBS relative to hernia
repair remains controversial, evidence suggests that
patients with large, chronic abdominal wall hernia may
benefit from significant weight loss initially as staged
procedure to definitive hernia repair [75,77]. Thus, in pa-
tients with severe obesity and an abdominal wall hernia
requiring elective repair, MBS should be considered first
to induce significant weight loss, and consequently reduce
the rate of complications associated with hernia repair and
increase durability of the repair.

Organ transplantation

Class III obesity is associated with end-stage organ dis-
ease and may limit the access to transplantation of the pa-
tient with obesity, since it is a relative contraindication for
solid organ transplantation and poses specific technical
challenges during surgery. Conversely, MBS may be over-
looked as an option in patients with severe end-stage or-
gan disease. Nonetheless, MBS has been described in
patients with end-stage organ disease as a way to improve
their candidacy for transplantation. Patients with end-stage
organ disease can achieve meaningful weight loss and
improve their eligibility to receive an organ transplant
[78]. Studies suggest that more than 50% of patients
with end-stage renal disease (ESRD) and morbid obesity
are able to be listed for kidney transplant within 5 years
after MBS [79]. Similarly, MBS is shown to be safe and
effective as a bridge to liver transplantation in selected pa-
tients who would otherwise be ineligible [80,81]. Heart
transplant candidacy can also be improved by MBS, and
reports in some patients demonstrate significant improve-
ment in left ventricular ejection fraction after surgery to
remove the requirement for transplantation [82,83]. MBS
has been shown to be safe and effective in patients with
heart failure and a left ventricular assist device (LVAD).
McElderry et al. [84] demonstrated in a study of 2798 pa-
tients who underwent LVAD implantation that a history of
prior MBS was associated with a 3-fold higher probability
of heart transplantation in follow-up, compared with pa-
tients who did not have MBS. In addition, limited data
suggest that patients with obesity and end-stage lung dis-
ease may lose sufficient weight after MBS to achieve
listing for transplantation [85].
MBS in the high-risk patient

BMI .60 kg/m2

There is no consensus concerning the best procedure for
individuals with especially high BMI, but the efficacy and
safety of MBS have been demonstrated in this population
[86,87]. In general, mortality risk increases with increasing
BMI, and BMI.50 kg/m2 has been implicated in increasing
surgical risk in older studies [88–90]. Individuals with BMI
.60 kg/m2 are considered to be at especially high risk for
surgery since these patients have greater obesity-
associated disease burden and more challenging surgical
anatomy, resulting in longer operative times, higher rates
of perioperative morbidity, and longer hospital lengths of
stay in some studies [91,92]. Others, however, failed to
demonstrate a significant difference in perioperative com-
plications, length of stay, 30-day mortality, or long-term
outcomes after MBS when individuals with BMI .60 kg/
m2 were compared with those with BMI ,60 kg/m2.
Furthermore, studies have shown that MBS can be per-
formed safely in patients with BMI .70 kg/m2 [93]. There-
fore, MBS should be considered as a preferred method to
achieve clinically significant weight loss in patients with
extreme BMI.
Cirrhosis

Obesity is a significant risk factor for nonalcoholic fatty
liver disease (NAFLD), nonalcoholic steatohepatitis
(NASH), and consequent cirrhosis. At the same time,
obesity conveys a 3-fold increase in the risk of liver decom-
pensation in patients with known cirrhosis [94]. In addition
to inducing significant and durable weight loss, MBS has
been association with histologic improvement of NASH
and regression of fibrosis in early cases, leading to a reduced
risk of hepatocellular carcinoma [94,95]. Furthermore, MBS
is associated with an 88% risk reduction of progression of
NASH to cirrhosis [18].

The patient with obesity and compensated cirrhosis is at
higher risk for perioperative mortality following MBS, but
the risk remains small (,1%) and the benefits significant
[94,96,97]. There is a paucity of data on surgical outcomes
in patients with clinically significant portal hypertension
[98]. Careful patient selection and consideration of choice
of surgical procedure are important to ensure best outcomes.
Heart failure

There are increasing data to suggest that MBS can be a
useful adjunct to treatment in patients with obesity and heart
failure before heart transplantation or placement of a left
ventricular assist device (LVAD), and performed with low
morbidity and mortality [82,84,99]. The consequent
improvement in obesity and associated co-morbidities im-
proves overall health and can reduce the future risk associ-
ated with cardiac therapies. Furthermore, limited studies
have shown that MBS in individuals with heart failure was
associated with a significant improvement of left ventricular
ejection fraction (LVEF), improvement of functional capac-
ity, and higher chances for receiving heart transplantation
[84,100–102].
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Patient evaluation

The 1991 NIH Consensus Statement recommends that pa-
tients who are candidates for MBS should be evaluated by a
“multidisciplinary team with access to medical, surgical,
psychiatric, and nutritional expertise” [1]. The value of as-
sessments by such a team has since been reiterated
[103–105], reflecting the recognition of the complexity of
the disease of obesity, and the ability to provide a
comprehensive risk/benefit analysis when considering
MBS. This may also facilitate the patient’s ability to
comprehend the life-long changes that can be expected after
surgery, benefitting from the expertise of different health-
care providers [106]. Studies have suggested that the addi-
tion of a multidisciplinary team to the perioperative care
of the patient may decrease rates of complications
[107,108].

While there has been initial enthusiasm for weight loss
prior to surgery, there are no data to support the practice
of insurance-mandated preoperative weight loss; this prac-
tice is understood to be discriminatory, arbitrary, and scien-
tifically unfounded, contributing to patient attrition,
unnecessary delay of lifesaving treatment, and progression
of life-threatening co-morbid conditions [109]. A multidis-
ciplinary team can help assess and manage the patient’s
modifiable risk factors with a goal of reducing risk of peri-
operative complications and improving outcomes; the deci-
sion for surgical readiness should be primarily determined
by the surgeon.

The nutritional status of patients seeking MBS is impor-
tant [104,110]. A nutritional assessment by a registered die-
titian with expertise in MBS can help obtain a
comprehensive weight history, identify maladaptive eating
behaviors or patterns, and correct any micronutrient defi-
ciencies prior to surgery. A registered dietitian can also pro-
vide preoperative nutrition education and prepare the patient
for expected dietary changes after MBS [103,104]. In addi-
tion, a registered dietitian with expertise in MBS can assist
in the management of postoperative patients who may be
experiencing food intolerances, malabsorption issues and
micronutrient deficiencies, and weight regain.

Mental health conditions such as depression and binge
eating disorders, as well as substance abuse, are found at
higher rates among candidates for MBS than in the general
population. The pre-surgical evaluation process is designed
to optimize surgical outcomes and implement interventions
that can address disordered eating, severe uncontrolled
mental illness, or active substance abuse. Licensed mental
health providers with specialty knowledge and experience
in MBS behavioral health are important to assess patients
for psychopathology, and determine the candidate’s ability
to cope with the adversity of surgery, changing body image,
and life-style changes required after MBS. In addition,
stressors that may affect long-term outcomes such as
financial, housing and food insecurity should be identified
[104,111].
Outcomes

Weight loss and co-morbidity improvement

The ASMBS established standard guidelines for report-
ing on outcomes of MBS, including weight loss, co-
morbidity remission, surgical complications, and quality
of life [112]. Mid- and long-term outcomes of MBS, con-
firming the safety, efficacy and durability of surgery are
extensively studied and reported in the literature [24,113].
Overall weight loss outcomes for MBS that are durable

for years after surgery are consistently reported at greater
than 60% percent excess weight loss (%EWL), with some
variation depending on the specific operation performed
[14,114,115]. MBS is proven superior to diet, exercise,
and other lifestyle interventions in attaining significant
and durable weight loss, and improving obesity-related co-
morbid conditions in multiple observational and prospective
studies [9,32,116]. Durability of weight loss at 5, 10, and 20
years after surgery has been consistently demonstrated in
multiple studies [10,11,14,32,117].
Obesity is associated with diseases affecting nearly every

organ system. They include the cardiovascular system (hy-
pertension, dyslipidemia, coronary artery disease, heart fail-
ure, stroke), respiratory system (obstructive sleep apnea,
asthma), digestive system (gastroesophageal reflux disease,
gallbladder disease, pancreatitis), endocrine system (insulin
resistance, T2D), reproductive system (polycystic ovary
syndrome, infertility), liver (NAFLD, NASH), kidneys
(nephrolithiasis, chronic kidney disease), musculoskeletal
system (osteoarthritis) and mental health [118]. Nearly all
of these conditions have demonstrated improvement, and
in some cases remission, after weight loss associated with
MBS. There is substantial evidence demonstrating the sig-
nificant and durable clinical improvement of metabolic syn-
drome following surgery. In a large cohort study of
.180,000 Medicare beneficiaries, patients who underwent
MBS had significantly lower risk of new-onset heart failure,
myocardial infarction, and stroke, compared with matched
controls at 4 years after surgery [119]. The long-term reduc-
tion in cardiovascular risk after MBS has been shown by
others, especially in individuals with concurrent T2D
[19,120].
Greater weight loss and improvement in T2D, hyperten-

sion, and dyslipidemia has been demonstrated beyond 10
years after MBS, compared with nonsurgical controls
[10,121]. Sustained weight loss of at least 15% is recog-
nized as having a significant effect on inducing marked
improvement of metabolic derangement in most patients,
with individuals undergoing MBS demonstrating a consis-
tent and durable benefit [122]. In the randomized controlled
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STAMPEDE trial, medical therapy with RYGB or sleeve
gastrectomy were shown to be superior to medical therapy
alone in the long-term treatment of T2D [32]. Similarly,
Mingrone et al. [123] demonstrated in a randomized
controlled trial the superiority of MBS to medical therapy
in the management of type 2 diabetes 5 years after surgery.
Others have shown that microvascular complications of dia-
betes are decreased after MBS with up to 20 years follow up
[116], and that the risk for, and markers of diabetic nephrop-
athy improve after MBS in retrospective and randomized
prospective studies [124–127].

Cancer risk

Obesity is associated with an elevated risk of multiple
cancers, including esophagus, breast, colorectal, endome-
trial, gallbladder, stomach, kidney, ovary, pancreas, liver,
thyroid, multiple myeloma, and meningioma [128–133].
There is evidence to suggest that MBS can lead to a
significant reduction in incidence of obesity-associated can-
cer and cancer-related mortality, compared with obese indi-
viduals who did not undergo surgery. Multiple studies have
shown that MBS reduces the risk of developing cancer in the
population with class II/III obesity, ranging from 11% to
50% for all cancer types [130,134–137]. Benefits were
also documented for the incidence of specific cancers,
such as gastrointestinal and hepatobiliary cancers,
genitourinary cancers, and gynecological cancers.
Furthermore, MBS may significantly reduce overall can-

cer mortality compared with nonsurgical obese controls
[134,137]. There is some evidence to suggest that the risk-
reduction attenuates as time from surgery increases,
although it is unclear to what extent type of operation,
type of cancer, health behaviors, and presence of co-
morbidities confound these findings [138]. Nonetheless, a
recent retrospective cohort study of .30,000 patients with
a median follow-up of 6 years found that adults with obesity
who underwent MBS had a 32% lower risk of developing
cancer and 48% lower risk of cancer-related death compared
with a matched cohort who did not have surgery [137].

Mortality

Large prospective and retrospective studies have consis-
tently reported the lower mortality and improved survival
benefit of MBS. Representative studies include the Swedish
Obese Subjects study demonstrated an adjusted decreased
overall mortality by 30.7% in the group of 2010 surgical pa-
tients compared with nonsurgical controls, at an average of
10 years after surgery [17]. Similar results were demon-
strated in a large retrospective study comparing 9949 indi-
viduals who had undergone RYGB compared with
nonsurgical controls [139]. With a mean follow-up of 7
years, adjusted overall mortality decreased by 40% in the
MBS group. In a retrospective cohort study of 2500 mostly
male patients, all-cause mortality was significantly lower at
5-10 years after MBS compared to controls [16]. In a large
meta-analysis with an overall .170,000 subjects, median
life-expectancy was increased by 6.1 years after MBS
compared with usual care [140]. In this study, the median
life-expectancy is increased further in the population with
diabetes. A study of Medicare beneficiaries comparing
.94,000 individuals who had MBS to matched controls
demonstrated a significantly lower risk of mortality [119].
Thus, the durable benefits of MBS for individuals with class
II/III obesity are reflected in an overall lower mortality years
after surgery in multiple populations.

Revisional surgery

With the rise in the number of metabolic and bariatric op-
erations performed worldwide, and with the recognition of
obesity as a chronic, relapsing, multifactorial disease, comes
a rise in the need for revisional surgery. Indications for revi-
sional MBS vary among individual patients, but may
include weight regain, insufficient weight loss, insufficient
improvement of co-morbidities, and managing complica-
tions (e.g., gastroesophageal reflux) [141–144].

Surgical revision can take the form of converting from
one kind of MBS operation to another, enhancing the effect
of a specific operation (e.g., distalization after RYGB), treat-
ing possible complications of the index operation, or
restoring normal anatomy if possible [144,145]. Further-
more, with the understanding of severe obesity to be a
chronic disease there has been a growing recognition of
the requirement for long-term management of excess weight
and obesity co-morbidities. This often takes the form of
multimodal therapy that could include additional or “revi-
sional” surgery, to achieve optimal outcomes. Thus, revisio-
nal surgery may also serve as escalation therapy for those
individuals who are deemed poor responders to the initial
operation.

The complexity of revisional surgery is higher than pri-
mary MBS, and is associated with increased hospital length
of stay, and higher rates of complications [146]. Nonethe-
less, revisional MBS is effective in achieving additional
weight loss and co-morbidity reduction after the primary
operation in selected patients, with acceptable complication
rates, and low mortality rates [145,147,148].
Conclusion
� Since the NIH published its statement on gastrointestinal
surgery for severe obesity in 1991, the understanding of
obesity and MBS has significantly grown based on a large
body of clinical experience and research.

� Long-term data consistently demonstrate the safety, effi-
cacy, and durability of MBS in the treatment of clinically
severe obesity and its co-morbidities, with a resultant
decreased mortality compared with nonoperative treat-
ment methods.
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� MBS is recommended for individuals with BMI �35 kg/
m2, regardless of presence, absence, or severity of co-
morbidities.

� MBS is recommended in patients with T2D and BMI �30
kg/m2.

� MBS should be considered in individuals with BMI of 30–
34.9 kg/m2 who do not achieve substantial or durable
weight loss or co-morbidity improvement using nonsur-
gical methods.

� Obesity definitions using BMI thresholds do not apply
similarly to all populations. Clinical obesity in the Asian
population is recognized in individuals with BMI .25
kg/m2. Access to MBS should not be denied solely based
on traditional BMI risk zones.

� There is no upper patient-age limit to MBS. Older individ-
uals who could benefit fromMBS should be considered for
surgery after careful assessment of co-morbidities and
frailty.

� Carefully selected individuals considered higher risk for
general surgery may benefit from MBS.

� Children and adolescents with BMI .120% of the 95th
percentile and a major co-morbidity, or a BMI .140%
of the 95th percentile, should be considered for MBS after
evaluation by a multidisciplinary team in a specialty
center.

� MBS is an effective treatment of clinically severe obesity
in patients who need other specialty surgery, such as joint
arthroplasty, abdominal wall hernia repair, or organ
transplantation.

� Consultation with a multidisciplinary team can help
manage the patient’s modifiable risk factors with a goal
of reducing risk of perioperative complications and
improving outcomes. The ultimate decision for surgical
readiness should be determined by the surgeon.

� Severe obesity is a chronic disease requiring long-term
management after primaryMBS. This may include revisio-
nal surgery or other adjuvant therapy to achieve desired
treatment effect.
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