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Abstract

Context: This review study aimed to investigate the definition, etiology, risk factors (RFs), management strategy, and prevention of
insufficient weight loss (IWL) andweight regain (WR) following bariatricmetabolic surgery (BMS).
Evidence Acquisition: Electronic databases were searched to retrieve relevant articles. The inclusion criteria were English articles
with adult participants assessing the definition, prevalence, etiology, RFs, management strategy, and prevention of IWL/WR.
Results: Definition: The preferred definition for post-BMS IWL/WR are the terms ”Lack of maintenance of total weight loss
(TWL)>20%” and ”weight change in percentage compared to nadir weight or weight loss”. Prevalence: The exact prevalence
of IWL/WR is still being determined due to the type of BMS and various definitions. Etiology: Several mechanisms,
including hormonal/metabolic, dietary non-adherence, physical inactivity, mental health, and anatomic surgical failure,
are possible etiologies of post-BMS IWL/WR. Risk factors: Preoperative body mass index (BMI), male gender, psychiatric
conditions, comorbidities, age, poor diet, eating disorders, poor follow-ups, insufficient physical activity, micronutrients, and
genetic-epigenetic factors are the most important RFs. Management Strategy: The basis of treatment is lifestyle interventions,
including dietary, physical activity, psychological, and behavioral therapy. Pharmacotherapy can be added. In the last treatment
line, different techniques of endoscopic surgery and revisional surgery can be used. Prevention: Behavioral and psychotherapeutic
interventions, dietary therapy, and physical activity therapy are the essential components of prevention.
Conclusions: Many definitions exist for WR, less so for IWL. Etiologies and RFs are complex and multifactorial; therefore, the
management and prevention strategy is multidisciplinary. Some knowledge gaps, especially for IWL, exist, and these gaps must
be filled to strengthen the evidence used to guide patient counseling, selection, and improved outcomes.
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1. Context

Bariatricmetabolic surgery (BMS)hasbeenestablished
as the most efficacious and durable intervention for
lowering body weight, maintaining weight loss in severe
obesity, and improving or remission in comorbidities
(1). Unfortunately, in a variable portion of patients,
insufficient weight loss (IWL) and weight regain (WR) can
occur following BMS, which are the common reasons to
qualify for revisional BMS (2).

As we know, obesity has become like an epidemic, and

as a result, more individuals are undergoing bariatric
procedures as a form of treatment. In order to avoid
patient discontent, poor quality of life following surgery,
and the recurrence of associated disorders, it is crucial to
understand IWL andWR thoroughly. Therefore, to address
knowledge gaps and understand these two complications,
this review aimed to have an overview of the definition,
prevalence, etiology, risk factors (RFs), management
strategy, and prevention of IWL andWR following BMS.
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2. Evidence Acquisition

Two authors (R. A. and H. Z.) conducted a search
in PubMed, Scopus, EMBASE, Web of Science, Google
Scholar, and Cochrane electronic databases in order
to retrieve English articles published up to February
2023 using the combination of the following medical
search terms (“insufficient weight loss”, “weight regain”,
“definition”, “etiology”, “mechanism”, “predictor”, “risk
factor”, “management”, “diet*”, “behavior*”, “lifestyle”,
“physical activity”, “exercise”, “drug”, “surgery”, and
“prevention”). Theauthors also screened thebibliographic
references of relevant articles and existing reviews by
hand-searching. The titles and abstracts of studies were
independently screened for duplication using Endnote
software (version 20). Different studies were reviewed,
includingobservational studies, clinical trials, and reviews
relevant to the subjects.

The inclusion criteria were articles assessing the
definition, prevalence, etiology, RFs, management
strategy, and prevention of IWL and WR. Information
related to these topics was also extracted from the articles.
Only the studies with participants over 18 years (adults)
were included. Studies had to be available in English.

Non-human studies, conference papers and abstracts,
errata, commentaries, editorials, and studies that did not
provide accurate andcleardataormethodswere excluded.
Anydisagreementwas resolvedby consensus and the third
author’s final decision (Sh. Sh.). The final selection of
papers was made based on their relevance and confirmed
by all authors.

3. Results

3.1. Definition

Although several studies have defined IWL and WR, a
consensusdefinitionhas yet tobeacceptedas the standard
(Table 1). This issue creates a barrier to determining the
effective treatment and difficulty in comparing different
studies (3). Insufficient weight loss has fewer assessed
definitions than WR. Although excess weight loss (EWL)
is highly popular and can be generalized to a wide range
of articles, total weight loss (TWL) has recently been used
more in BMS reports. Additionally, the definition based on
TWL as “lack of maintenance of TWL > 20%” is preferable
since it has a stronger significant correlation with clinical
outcomes (4).

Ontheotherhand,WRhasabroadrangeof definitions.
As mentioned for IWL, the definition based on TWL is
preferred (8). Body mass index (BMI) is less frequently
used for defining WR or IWL. Additionally, an increase in
BMI or BMI ≥30 kg/m2 has not been correlated with

comorbidities recurrence (3). “AnyWR”definitionsarealso
not preferable, making the definition too broad to even
include patients with maintaining a proper resolution
of the comorbidities. It is also considered normal to
have slight weight fluctuation, even in patients who have
reached their goal (16).

Weight-based definitions of WR, including weight
change in kilogram (kg) and percentage, are very
constrained (16). There is no standard cutoff for
weight rise, such as a five kg increase from the lowest
postoperative weight. Any value would not be standard
due to no clinically significant established weight (15, 16).
Additionally, using a weight change in percentage units
is more relevant. This percentage is usually compared to
the nadir weight, the lowest postoperative or preoperative
weight, and theamountof weight loss (17, 18, 20). Although
no standard definition of nadir weight and WR related to
weight loss is agreed on, recently published articles have
used these definitions more frequently (8, 12). Moreover,
two definitions of WR, ≥10 kg rise from nadir weight
and >15% increase from nadir weight, are among themost
common and widely used definitions. Weight regain
change in percentage measured relative to the weight
preoperatively is also recommended (18). Further studies
are required to investigate the association between these
definitions and BMS results and the improvement in
comorbidities.

3.2. Prevalence

The exact prevalence of IWL and WR is still being
determined due to low follow-up rates, the type of BMS
performed, and various definitions. Overall, studies using
higher WR cutoffs showed a difference in WR of between
23.7% (21) and38.33% (24); nevertheless, studiesusing lower
WRcutoffs showedadifference inWRof between39.3% (25)
and 59.6% (26).

Differences in surgical procedures impacting WR
were 38% for post-laparoscopic adjustable gastric banding
(LAGB) (27), 27.8% for post-laparoscopic sleeve gastrectomy
(LSG) (28), and 3.9% for post-Roux-en-Y gastric bypass
(RYGB) (29). In a study by Conceicao et al., there was a
significant association between the type of BMS and the
prevalence of WR; accordingly, the prevalence of WR in
LAGB was 17.7%; in comparison, this prevalence was 5.5%
for laparoscopic RYGB (30). As for IWL, the prevalence
of WR after LSG (31, 32) and after RYGB, one-anastomosis
gastric bypass (OAGB), and LSG combined (33) were 32 -
40% and 20%, respectively.

3.3. Etiology

The etiology of post-BMSWR and IWL ismultifactorial,
and various mechanisms can be attributed to them.
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Table 1. Published Definitions of InsufficientWeight Loss (IWL) andWeight Regain (WR) After Bariatric Surgery

IWL/WR Unit Definitions

IWL

TWL < 20% TWL, over time (4)

EWL
EWL< 50%, 18months postoperative (5)

EWL< 50%, from preoperative weight (6)

Other Primary nonresponse: Inability to achieve adequate weight loss after surgery (7)

WR

TWL Lack of maintenance of TWL> 20% (8)

EWL

EWL< 50% after reaching EWL> 50% (5)

> 15% of maximal EWL (9)

> 25% EWL fromnadir weight (10)

REWL (best postoperative EWL - currentmeasured EWL)> 25% (11)

BMI
≥ 5 BMI points from nadir weight (12)

BMI ≥ 35 kg/m2 after successful weight loss (10)

EWL+BMI
BMI ≥ 30 + EWL< 50% (13)

BMI ≥ 35 + EWL< 50% (14)

kg

≥ 5 kg from nadir weight, two-year status post-sleeve gastrectomy (15)

> 10 kg weight gain from lowest postoperative weight (15)

≥ 10 kg from nadir weight (16)

Percentage

Percentage of weight regained (mild 0.5%, moderate 0.5 - 1%, and severe 1%) over nadir weight, 30 days from nadir (17)

≥ 10% total weight from nadir (18)

> 15% total weight from nadir (19)

Relative to the amount of weight loss (20)

> 10% of the lowest postoperative weight, two-year status post-Roux-en-Y gastric bypass (21)

≥ 10% of the lowest postoperative weight (18)

> 15% of the lowest postoperative weight (22)

≥ 20% of the lowest postoperative weight (18)

≥ 25% of the lowest postoperative weight (18)

≥ 10% of preoperative weight (18)

Others

AnyWR, especially after remission of type 2 diabetes (10); Change in BMI, TWL, excess BMI lost, EWL from the nadir
weight, 5 years postoperatively (10)

Progressive weight regain that occurs after the achievement of an initially successful weight loss defined as EWL> 50%
(23)

Secondary nonresponse: ExcessiveWR after initial adequate weight loss after surgery (7)

ProgressiveWR after an initial successful weight loss (EWL> 50%) (23)

WR percentage = (5-year recorded weight - minimum recorded weight× 100) / (preoperative weight - minimum
recorded weight) (10)

Abbreviations: IWL, insufficient weight loss; WR, weight regain; TWL, total weight loss; EWL, excess weight loss; REWL, relative excess weight loss; BMI, bodymass index;
kg, kilogram.
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These etiologies include five main categories, namely
hormonal/metabolic, dietary non-adherence, physical
inactivity, psychological factors, and anatomic/surgical
failure (Figure 1) (33-46). Anatomical failures have
different reasons based on the technique, including
pouch distension for the LAGB technique, dilation of
the gastric sleeve, retained fundus, and choosing the
procedure for the wrong patient for the LSG technique.
Particularly in the RYGB technique, the dilatation of the
gastric pouch (>5 cm or >120 mL) or gastrojejunostomy
stoma outlet ( ≥2 cm), gastrogastric fistula, short-limb
bypass, small intestine adaptation, and candy cane are
among the common failure reasons (34, 39, 47). There are
many similarities between the etiology and possible RFs,
which are discussed below.

3.4. Risk Factors

ManyRFs have been introduced for suboptimalweight
loss and WR, although fewer studies have assessed RFs on
weight loss. These RFs include preoperative BMI, male
gender, psychiatric conditions, comorbidities, age, and
genetic predisposition-epigenetic factors (3, 35). Some
modifiable RFs, including unhealthy dietary habits, food
intolerance, eating disorders, poor long-term follow-ups,
insufficient patient knowledge, and lack of sufficient
physical activity, are significantly associated with WR (48)
due to their potential effects on loss of appetite control
and increased eating frequency (49). Consequently, WR
could refer to the metabolic overfeeding process, defined
as nutrient excess and positive energy balance, along with
diminished energy expenditure and resting metabolic
rate.

Reduced metabolic rate results from adaptive
thermogenesis following post-bariatric weight loss
and alterations in fat mass and lean body mass in the
first six months (17, 36). As mentioned earlier, WR might
also be a result of changes and imbalances in the gut
and adipocyte hormones, which comprise rising ghrelin,
neuropeptide Y (NPY), insulin sensitivity, and dropped
peptide YY (PYY), cholecystokinin (CCK), glucagon-like
peptide 1 (GLP-1), serotonin, and leptin and eventually
hypoglycemic, and even insulin resistance (17, 36, 49, 50).
Finally, abnormal estrogen levels among women have
been implicated inWR (49).

Preoperative BMI: Preoperative BMI is among the
most important RFs for post-BMS IWL and WR. In a
study by Csendes et al., 85 - 100% of patients after sleeve
gastroplasty (SG) with a preoperative BMI ≥40 kg/m2

developed WR within 78 - 138 months. However, in the
same period, only 3.6 - 38% of patients with preoperative
BMI <40 kg/m2 regained weight (37). However, in 2012,
Livhits et al. conducted a systematic reviewanddiscovered

that, of the 62 studies examining the association between
preoperative BMI and post-surgery weight loss, the
majority (37 studies), primarily focusing on EWL after
RYGB, discovered a negative association between baseline
BMI and weight loss (51). This disparity is most likely
caused by earlier research reporting weight loss data as
TWL rather than EWL (52).

Psychiatric Conditions: Psychiatric conditions can also
play an important role, especially for WR (38). It has been
determined that preoperative psychiatric problems are
not strongly associated with WR; however, postoperative
psychiatric problems are among the strongest RFs and
etiologies (38). Eating psychopathology (38), particularly
grazing, loss of control over eating, emotional eating,
and food urges (40-43), were observed to be substantially
related to post-BMS WR. In addition, WR was linked to
binge eating in both the short and long term following
BMS (53). Impulsivity has been shown to be a key
component of disordered eating patterns and obesity, and
it can lead to lessweight loss results followingsurgery (44).

Furthermore, a lack of social support and anxiety were
linked to less weight loss and higherWR (39). Additionally,
the incidence of depressive symptoms was only related
to WR in the long term, although the directionality is
unknown (53). It has been assumed that negative body
image is linked to worse mental health and increased
symptoms of depression. Depression symptoms can
contribute to problematic eating behaviors, leading toWR
(54, 55).

Comorbidities: Comorbidities canalsobeattributed to
IWL and WR, including a significant association between
type 2 diabetesmellitus (T2DM)with both IWL andWR (29,
45, 56, 57) and a history of hypertension and obstructive
sleep apnea (OSA) with IWL (33, 45).

Gender and age: Male gender is also significantly
associated with suboptimal weight loss in studies, even
after possible adjustment (29, 46, 58); however, numerous
cultural factors might confound this association (9). Age
as an RF remains controversial; therefore, some studies
have declared old age (age > 60 years) as an RF for
IWL and WR post-BMS; nevertheless, some studies have
introduced young age as an RF (56, 57). The consistency
of this association is weak, and many cultural and other
confounding factorsmight affect these associations (59).

Micronutrients: Micronutrient deficiencies have
been recognized as crucial factors affecting the weight
managementof individualswhohaveundergonebariatric
procedures. These deficiencies can arise due to the altered
anatomy of the digestive system, affecting nutrient
absorption and impacting various aspects of health,
including energy levels, exercise capacity, and overall
metabolic function (60). For instance, vitamin B12,
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Figure 1. Etiologies and risk factors of insufficient weight loss (IWL) and weight regain (WR) following bariatric metabolic surgery (BMS). IWL, insufficient weight loss; WR,
weight regain; BMS, bariatric metabolic surgery; LAGB, laparoscopic adjustable gastric banding; LSG, laparoscopic sleeve gastrectomy; RYGB, roux-en-y gastric bypass; BMI,
bodymass index; T2DM, type 2 diabetesmellitus; HTN, hypertension; OSA, obstructive sleep apnea; HDL, High-density lipoprotein.

vitamin D, and iron deficiency can lead to reduced energy
expenditure and compromised fat utilization due to their
vital functions in energy metabolism and homeostasis
that might contribute to WR. Additionally, inadequate
levels of zinc and magnesium could lead to altered
appetite signaling, potentially fosteringoverconsumption
andWR; therefore, they canmodulate appetite and satiety
hormones.

Some micronutrient deficiencies, especially selenium
or iodine, might influence thyroid function and
overall metabolic activity. A sluggish metabolic rate
could facilitate obesity recurrence (61). In addition,
micronutrient deficiencies might contribute to the loss
of lean muscle mass, which is pivotal for upholding
metabolic rate and supporting long-term weight
maintenance, resulting in WR. Additionally, it can incite
cravings for certain foods, potentially prompting the
consumption of calorie-dense, nutrient-poor options
and impeding weight loss maintenance endeavors.
Diminished lean mass can precipitate a decline in basal
metabolic rate, exacerbating the propensity forWR.

3.5. Management Strategy

Considering the multifactorial etiology and
mentioned RFs, treating the IWL and WR following
BMS is complex and requires several simultaneous

approaches. Firstly, with a comprehensive assessment, all
the influential factors in the patient should be examined.
Then, a decision should be made based on the patient’s
conditions, including dietary patterns, level of physical
activity, psychiatric condition, and patient wishes.
Post-BMS IWL and WR management strategies include
lifestyle intervention, pharmacotherapy, endoscopic
therapy, and surgical revision (Figure 2) (3, 6, 17, 62-66).

3.5.1. Lifestyle Interventions

Lifestyle modifications should be fundamental to any
management strategy due to their high importance and
efficacy (62). Thegoal is tocreatea long-termlifestylebased
on diet and physical activity (67). As the first principle, a
proper, non-judgmental follow-up shouldbedone to avoid
losing patients struggling with recovery (62). Lifestyle
interventions contain threemain areas.

Dietary therapy: Nutrition care is based on face-to-face
counseling by a registered dietitian and nutrition
prescription, which forms a principal part of structured
dietary intervention for weight control (3). In this regard,
it has been proposed that dietary intake of specific food
items and groups can make the normal balance among
gastrointestinal (GI) hormones as described above. For
example, ingestion of anti-inflammatory foods, which
include berries, fatty fish, broccoli, avocados, green tea,

Int J Endocrinol Metab. 2023; 21(4):e136329. 5
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Figure 2. Preventions andmanagement strategies algorithm of post-bariatric metabolic surgery (BMS) insufficient weight loss (IWL) and weight regain (WR). BMS, bariatric
metabolic surgery; IWL, insufficient weight loss; WR, weight regain.

mushrooms, grapes, turmeric, extra virgin olive oil,
dark chocolate, cocoa, tomatoes, cherries, and peppers
due to their high phytochemicals and antioxidants
containing, can be effectively helpful to improve leptin
resistance and enhance insulin sensitivity and rising
CCK. Additionally, it is also recommended to individuals
with WR that the consumption of inflammatory food
compounds containing unsaturated fats, junk foods,
refined carbohydrates, fried foods, sugar-sweetened
drinks, processed meats, soft beverages, and even healthy
fats be restricted in order to regulate appetite via leptin
and CCK. Researchers noted that dietary fiber intake,
high protein diets derived from animal or plant sources,
probiotics, and low carbohydrate diets could increment
PYY levels and drop NPY in this group. To elevate GLP-1
levels, it has been offered to consume excellent protein
sources, including fish, whey protein, and yogurt, an
anti-inflammation diet, leafy green vegetables (spinach
and kale), and probiotics.

In addition, limitations intake in terms of sweetened
drinks, including fruit juices, sports (energic) drinks,
sweetened waters, regular soda (not sugar-free ones),
coffee and tea beverages, along with added sugars
and high-fructose corn syrup, because following such
foods-eating impaired proper ghrelin response, have
been advised to reduce ghrelin, which can act as the
hunger hormone (49). It has been well recognized in
the literature that the balance of estrogen in women
can be made by having fiber-rich sources, flax seeds, and
cruciferous vegetables, suchas arugula, bok choy, broccoli,

brussels sprouts, and cabbage (49). As a result, a registered
dietitian should recommend and plan a high-protein,
low-glycemic index, lower caloric-density foods (raw fruits
and vegetables), and low-fat content diet for patients who
experienceWR or avoid weight gain (17).

Another good point to mention is that nutritionists
should pay much attention to nutritional problems in
the nutritional screening during follow-up clinic visits
because it is well-recognized that several nutritional
deficiencies, including increased parathyroid hormone,
decreased pre-albumin, and deficiencies of vitamin B12,
vitamin A, zinc, iron, vitamin D, and most importantly
protein, might be present in patients with IWL and WR
(68). As a result, right after the liquid feeding step after
BMS, a protein supplement with a dosage of 1 - 1.5 g/kg
of ideal weight or 60-120 g/day is necessary to maintain
fat-freemass or slow leanmuscle loss (17, 69). The bariatric
plate model and bariatric traffic light system might be
used to guide patients about their diet (70).

Physical activity promotion: Due to the lack of
guidelines on the amount of physical activity after BMS,
it is generally recommended to exercise moderately
to vigorously for 150 - 250 minutes/week with the help
of a physical trainer as an essential component of
weight management regimens to prevent WR and > 300
minutes/week to maintain weight loss (71). Thirty days
after BMS, regular exercise, including weight training and
aerobic activity, is advised (63).

Psychological and behavioral therapy:
Psychotherapeutic interventions and support groups
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significantly affect post-BMS weight loss (64). Effective,
significantly associated psychological and behavioral
treatments include cognitive behavioral therapy, remote
acceptance-based behavioral intervention, and lifestyle
counseling (3, 64). Furthermore, mindfulness-based
approaches, dialectical behavioral therapy, and various
therapeutic strategies can be employed. According to the
data, post-operative behavioral therapies are currently
the most promising for enhancing short-term weight
reduction outcomes in bariatric surgery patients (72).

3.5.2. Pharmacotherapy

Several antiobesity medications have decreased
hunger, promoted satiety, and stopped post-BMS WR (6).
Among the available drugs, liraglutide, phentermine,
phentermine-topiramate extended-release, orlistat, and
naltrexone sustained-release/bupropion are the United
States Food and Drug Administration (FDA)-approved,
and metformin, topiramate, zonisamide, and bupropion
are used off label (6, 73). Nevertheless, pharmacotherapy
can help reduce weight more effectively by adding to
lifestyle interventions and behavioral therapies. However,
these antiobesity medications should be prescribed at the
weight plateau andnot after theWR (73). Few retrospective
studies have been conducted on antiobesity medications
in the revisional treatment of post-BMS IWL and WR,
raising a great need for clinical trials.

It is suggested to use guidelines for treatment and
dosage for obese patients without surgery. Starting with
the lowest dose possible and adjusting as necessary is
the best practice for treatment. When individual active
substances are ineffectual, combination treatmentsmight
be used; nevertheless, only seasoned practitioners should
consider this alternative (62).

3.5.3. Endoscopic Therapy

Esophagogastroduodenoscopy is an essential
evaluation of post-BMS IWL and WR. This diagnostic
procedure assesses altered anatomy and surgical
complications (65). The recommended endoscopic
revision therapies vary depending on the type of surgery
performed. Suggesting a superior technique over the
others is still being determined. Further studies are
needed to determine the optimal technique with the
highest safety and efficacy of endoscopic revisional
treatments.

Post-RYGB WR: Larger gastro-jejunal (GJ) stoma size
over time is a common anatomical change after RYGB
significantly associated with WR (74). Due to the difficulty
of the dissection and the high risk of complications,
endoscopic revisions are recommended, especially in
patients with GJ anastomosis dilatation >15 mm or gastric

pouch dilatation >5 cm in length (75). Several techniques
have been recommended, including sclerotherapy, argon
plasma coagulation (APC), endoluminal reduction of the
GJ anastomosis and/or pouch with plication or suturing
with/without APC, and endoscopic submucosal dissection
with APC and suturing (75).

Post-gastric sleeve WR: Endoscopic approaches are
mainly performed to treat WR in post-RYGB patients.
However, due to the recent rise of SG, endoscopic suturing
and plication are becoming popular in post-SG patients
with WR (76). A retrospective, multicenter study that
included patients who underwent revisional endoscopic
SG following post-BMS WR reported that all included
patients achieved ≥25% EWL with no serious adverse
events (75).

3.5.4 Surgical Revision

The last line for the treatment of IWL and WR
post-BMS is revisional surgeries. There are few trial
studies on this subject; however, in a recent systematic
review study, six techniques of surgeries, including
endoscopic gastroplasty (ESG), re-sleeve gastrectomy,
RYGB, OAGB, single-anastomosis duodeno-ileal bypass
(SADI), and duodenal switch (DS), were investigated
in post-SG patients. This study reported that all BMS
techniques were successful. One-anastomosis gastric
bypass had an excellent balance between weight loss and
complications; the least efficient BMS was ESG, and SADI
and DS significantly increased complications’ incidence
(66, 77, 78).

After primary BMS, patients with IWL or WR have
modest weight loss with adjunctive pharmacotherapy.
Conversely, revisional BMS is an effective treatment for
IWL and WR (79). This study also reports that TWL is
significantly higher in the IWL group than in the WR
group in revisional BMS, demonstrating that surgical
treatment in IWL patients is more effective than WR (79).
Finally, the choice of procedure depends on the patient’s
characteristics and the surgeon’s expertise. Further
research from prospective randomized controlled trials
(RCTs) is needed to substantiate these findings.

3.6. Prevention

There are few studies regarding prevention, mainly
concentrating on enhancing weight reduction results
and associated lifestyle-related behaviors. These studies
either failed to find any effects or found relatively minor
ones (80). In any case, behavioral and psychotherapeutic
interventions, dietary therapy, and physical activity
therapy are the essential components of prevention,
just as they are in treatment (Figure 2) (64, 80, 81).
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Naturally, there are controversial reports in this regard
(80). According to a systematic review by Rudolph and
Hilbert patients had higher WL throughout cognitive
behavioral therapy and group support following RYGB
(64). Additionally, consulting a nutritionist for 15 minutes
every week for the first four postoperative months
resulted in significantly more loss of TWL (81). Further
clinical studies, particularly RCTs, are required to pinpoint
efficient preventative tactics.

4. Conclusions

Bariatric metabolic surgery has been identified as
the most effective and long-lasting method for reducing
body weight. Insufficient weight loss and weight regain
following BMS, which are the usual causes to qualify for
revisional BMS, might happen in a variable percentage of
patients. Defining a precise definition for IWL/WR can
help determine the prevalence, RFs, and etiology. In the
same direction, the prevalence of IWL andWR is still being
determined due to low follow-up rates, the type of BMS
performed, and various definitions.

Although the exact etiology of post-BMS IWL and
WR is still unknown, several mechanisms, including
hormonal/metabolic, dietary non-adherence, physical
inactivity, mental health, and anatomic surgical failure,
are thought to bepotential etiologies. Themost important
RFs have been preoperative BMI, male gender, psychiatric
conditions, comorbidities, age, sticking to a poor diet,
eating disorders, poor long-term follow-ups, lack of
sufficient physical activity, micronutrients, and genetic
predisposition-epigenetic factors.

The management strategy for post-BMS IWL and WR
is multidisciplinary. The principle and basis of treatment
are lifestyle interventions. Pharmacotherapy can be added
to these treatments if needed. In the last treatment line,
different techniques of endoscopic surgery and revisional
surgery can be used based on the type of anatomy,
the patient’s characteristics, and the surgeon’s expertise.
Finally, behavioral and psychotherapeutic interventions,
dietary therapy, and physical activity therapy are the
essential components of prevention, just as they are in
treatment. However, an improved understanding of the
hormonal, psychological, behavioral, and surgical factors
causing WR/IWL might offer a more reliable body of
evidenceonwhich suitablepreventative andmanagement
measures could be based. Additionally, the management
of WR/IWL urgently requires proof of efficacy in RCTs
for cost-effective medication in conjunction with lifestyle
modification.
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