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Abstract: Obesity and weight related metabolic disorders (e.g., diabetes, hypertension, dyslipidemia,
disability, non alcoholic fatty liver disease, gastroesophageal reflux, obstructive sleep apnea, some cancers)
are major health problems with global concerns. Currently, non surgical methods can not provide consistent
success by virtue of the fact that inadequate weight loss or maintanence. Bariatric surgery is the most
effective treatment modality for morbidly obesity and related medical co-morbidities. Therefore, the number
of patients undergone bariatric surgery has rapidly increased, in the last two decades in particular. However
,weight regain is a phenomenon which the majority of bariatric surgery patients will encounter in the long
term. Although there are abundant patients suffering from weight regain, it is one of the related topics of
bariatric surgery with a relatively limited number of publications reflecting the vagueness of the entity. The
factors influencing long term weight loss management after a bariatric surgical procedure can be assorted
into three categories: environmental, patient related and procedure related. Environmental factors can be
elucidated as threats similar to the ones that the patients’ had before surgery. While patient related factors
may arise from metabolic disarrangements, dietary contravention, physical inactivity or mental disorders,
procedure related issues may directly originate from complications of surgically altered anatomy or patients’
lack of compliance. The current review aims to clarify the definition, underlying aetiologies and management
of weight regain after bariatric surgery.
Keywords: Bariatric surgery; weight regain
Received: 20 December 2019; Accepted: 30 September 2020; Published: 20 October 2021.
doi: 10.21037/ales-19-263
View this article at: http://dx.doi.org/10.21037/ales-19-263

Introduction
Obesity and weight related metabolic disorders are major
health problems with global concerns (1). Currently,
bariatric surgery seems as an unrivalled treatment modality
providing success with long term durability (2). This unique
feature resulted in an explosive increase in the number of
patients undergone bariatric surgery (3). Nevertheless,
obesity is a chronic disease and the patient’s struggle is
against his own body which is evolutionarily programmed
to survive. This peculiar characteristic leads the body to
adapt against restricted calorie intake or malabsorbtive
alterations of the gastrointestinal tract (4). Long term
results of bariatric patient series reveal that after two years
postoperatively, patients’ rate of losing weight tends to
decelerate (5,6). Exact definition of this state of constancy
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may be tough because of the ambiguity of transition from
inadequate weight loss to weight regain. The current
article aims to review the definition and aetiological factors
of weight regain after bariatric surgery and discuss the
treatment strategies against this entity.
Definition of weight regain after bariatric surgery
According to the The International Federation for the
Surgery of Obesity and Metabolic Disorders (IFSO) survey
which was carried out in 2016, the annual number of
bariatric cases was approximately seven hundred thousand
which was less than one hundred fifty thousand in 2003 (3,7).
This growing number of operations provided enormous data
about bariatric procedures and patients. However, weight
regain after bariatric surgery is one of the related topics
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with a relatively limited number of publications. As well
as there are some suggestions for the definition of weight
regain, the distinction between inadequate weight loss and
weight regain is unclear even in the most cited publications
on this issue. One of the suggestions assuming regained
weight as “significant” was established by Odom et al.
as more than 15% of the total weight lost based on the
nadir (8). Another study by Roslin et al. accepted that cut off
rate as >10% (9). However, there are a number of studies
defining the weight regain as an increase of body weight of
more than 10 kg from the nadir which were reviewed by
Lauti et al. (10). The heterogenity of the definitions among
the studies may not express great differences in reality
considering individual patient management, though it may
complicate scientific researches and data interpretation.
Aetiological factors
The key factors influencing long term weight loss
management after a bariatric surgical procedure can be
assorted into three categories: environmental, patient
related and procedure related. The former two may also be
associated with the patient’s being obese prior to bariatric
surgery; however, the latter is a surgically created alteration
and should be assessed considering the compliance of the
patient with the reshaped anatomy.
Environmental factors
Obesity; as an epidemic health problem, is strongly
correlated with the industrial development of food
production and increased access and consumption of
high calorie food supplies in large portions (11,12). Also,
increased use of motor vehicles are revealed to be associated
with being overweight or obese instead of more personally
active transport patterns like walking or cycling (13,14).
A strange aspect of the epidemic was detected as these
challenging trends are not only belonged to developed
regions; in contrast, rural areas have a faster increase in
body mass index (BMI) rates (15). This is a surprising
report since the residents of the rural areas are believed to
be consuming less processed food and with more physical
activity on farms, forestry and mining. The obesogenic
environmental factors above are likewise threatening
settings for the bariatric patient who is supposed to change
his/her lifestyle and habits.
Another challenging environmental issue for the bariatric
patient is family structure. In order to reach desired
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outcomes, the majority of the patients require family
support to alter the lifestyle and habits that impelled him/
her to overeating, obesity, and co-occurring psychiatric
symptoms before weight loss surgery (16,17). Single parents
were reported as more unfortunate with regard to receiving
family support to change eating habits and going along with
family members in exercise sessions (18). Considering the
data suggesting significantly increased changes in marital
or relationship status among bariatric surgery patients with
respect to controls, the impact of this environmental factor
on weight regain is extremely hard to predict before weight
loss surgery (19).
Patient related factors
In their extensive systematic review, Karmali et al. classified
patient related factors under four subtitles apart from
surgery related factors as endocrinological / metabolic
disarrangements, dietary contravention, physical inactivity
and mental health or psychological disorders (20). This
classification involves several relevant topics in a wellrounded manner and taken as model in the current article
with more recent references.
Endocrinological/metabolic disorders
Weight loss obtained by lifestyle and behavioral interventions
is countervailed by hormonal regulations. However, this
adaptation skill set does not emerge exactly after surgically
induced weight loss. Sumithran et al. suggested that
after a weight loss program based on dietary restriction,
significant reductions in levels of leptin, peptide YY,
cholecystokinin, insulin, and amylin and increases in levels
of ghrelin, gastric inhibitory polypeptide, and pancreatic
polypeptide were observed. These hormonal changes also
significantly increased subjective appetite and hunger. The
striking finding of this study is the mediators of appetite
demonstrated persistence even after one year which may
be responsible for weight recidivism (21). Apart from this,
surgically induced gastrointestinal hormone responses
showed short and long term effects on appetite in order to
decrease hunger and eventually led to an increase in insulin
secretion and sensitivity (22,23). Nevertheless; in patients
with weight regain after bariatric surgery, these hormonal
alterations were found to be reverted in experimental and
clinical studies (24,25).
Dietary contravention
Bariatric surgery creates an immediate modification in
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gastrointestinal system which eventually decreases caloric
intake with/without malabsorbtion. The recent anatomy
with its concomitant hormonal benefits generally brings the
desired effects out in the first two years (6). The early changes
in total energy intake and macronutrient composition
during the first six months after surgery was found to be a
predictor of long term success with 10 year follow up (26).
In that study, Kanerva et al. also suggested that greater
weight loss was achieved in patients who favored protein and
carbohydrates over fat and in patients who favored protein
over carbohydrates than in individuals who favored the
opposite changes in macronutrient composition (26).
Grazing, a maladaptive eating behavior was defined
as unplanned and repetitious eating of small amounts
of food with an accompanying sense of a lack of control
over this eating (27). Grazing can develop as de novo after
bariatric surgery regardless of surgery type and it is strongly
correlated with weight regain, when the weight loss reaches
a plateau in particular (28,29).
Physical inactivity
Physical inactivity is suggested as one of the major risk
factors for weight regain after bariatric surgery (4,20).
However, the information on this subject is limited. In their
systematic review, Jacobi et al. concluded that observational
evidence of self-reported physical activity increases after
bariatric surgery and that physical activity is associated with
surgically induced weight loss (30). This finding was not
totally in accordance with the previous report of Bond et al.
in which they identified that patients who had lost weight
through bariatric surgery were less physically active than
those who had lost similar weight by non surgical treatment
modalities (31). Two recent meta-analyses indicated
significantly improved physical function after bariatric
surgery at 12 months (32) and up to 36 months (33) both
objectively recorded and self reported. Although these
studies were not directly targeted towards weight regain,
data about improved physical activity after surgery are
generally translated to researches concerning weight regain
Mental status
Mental health conditions are common among bariatric
surgery patients. Abnormal eating patterns, binge eating
disorder in particular, depression, alcohol and drug
addiction were reported as predictive factors of weight
regain after surgery (8). Binge eating is defined as eating
large amounts of food accompanied by a sense of loss of
control over eating and it involves regular episodes of
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excessive, uncontrolled overeating and is strongly associated
with psychological stress (34). Many studies have previously
disclosed disappointing results with inadequate weight loss
and weight regain after surgery (20,35). Nevertheless; in
their recent systematic review, Dawes et al. revealed that
neither depression nor binge eating disorder was associated
with differences in weight outcomes. In contrast, bariatric
surgery was associated with postoperative decreases in the
prevalence of depression and the severity of depressive
symptoms (36). Another systematic review carried out by
Gill et al. concluded that bariatric surgery has elicited longterm reductions in anxiety and depressive symptoms and
they additionally recommended metabolic treatments as
a viable therapeutic intervention for mood disorders (37).
These recent findings may presage a new debate on this
peculiar group of patients.
Factors related to surgical procedure
Weight regain can occur after all bariatric surgical
procedures. However, every type of surgery may have unique
patterns leading to failure. Gastric pouch enlargement and
stomal dilation are the two leading entities responsible from
weight regain after Roux en Y Gastric Bypass (38). Gastrogastric fistula is a rare complication which may cause
weight regain in 80 % (39). As malabsorbtion is another
component of gastric bypass, its contribution to weight loss
or the role of intestinal adaptation are matters of numerous
experimental and clinical studies (40-42). Although there
is no consensus on the reasoning, distalization of standard
Roux en Y Gastric Bypass is carried out in some centers in
case of inadequate weight loss or weight regain (43,44).
Impressive short and mid-term results gained popularity
to sleeve gastrectomy as a stand alone procedure and the
procedure has taken the lead from Roux en Y Gastric
Bypass in terms of most performed procedure worldwide (3).
Nonetheless, long term results more than ten years have
shown that sleeve gastrectomy can be associated with
significant weight regain and intractable gastroesophageal
reflux requiring revisional surgery (45,46).
Adjustable gastric banding was one of the most common
bariatric operations a decade ago, however; alongside with
the rise of sleeve gastrectomy, failure in long term weight
control and surgical complications with a rate of 20–30%
disfavored the procedure (47). Failed gastric banding is best
managed with a revisional surgery in order to achieve further
and stable weight loss. Roux en Y Gastric Bypass and sleeve
gastrectomy are the most preferred techniques (48,49).
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The rate of revisional surgeries scaled up to 7%
according to the recent survey conducted by IFSO (3).
As the number of bariatric surgeries increases, revisional
surgeries for further interventions will inevitably be
performed both for complications and surgery related
factors of weight regain.

and preparation; the threat against weight regain will not
completely be eliminated. The patient with weight regain
should extensively be assessed by the multidisciplinary team
with all aspects of the entity, and an individual management
route should be established under the guidance of scientific
evidences.

Management of weight regain

Acknowledgments

Cumulative data acquired from bariatric surgical patients
disclosed that the majority of the patients will regain at least
some part of their lost weight in the long run. Which rate of
weight regain is significant and what is the most appropriate
time to intervene is not clear. The certainty at this point is
a multidisciplinary approach for establishing a management
program is far more imperative than the preoperative period.
The multifactorial, sophisticated and sometimes entwined
aetiologies may be encountered. The bariatric surgeon
may sometimes be the first team member who the patient
consults. Nevertheless, a revisional surgical procedure should
be the last option due to the high complication rates with
respect to primary surgeries (50). From the surgical point
of view, any anatomical failure depreciating the benefits of
the previous procedure which may only be corrected by a
revisional surgery should be investigated. Endoscopic and/or
radiological methods may help within this context.
Apart from surgical complications, a detailed assessment
of the patient may discover medical causes or behavioral
issues. It is mandatory to check hormonal contributions
and medications which may give way to weight regain like
antidepressants, anticonvulsants, antipsychotics, insulin
and insulin secretagogues. Physicians must reconsider the
weight potential of pharmacotherapies against therapeutic
expectations (25). Dietary contraventions, physical activity
levels, psychological disorders and mental health problems
should be reviewed (20). It should be kept in mind that de novo
mental issues may develop postoperatively. Behavioral
and psychotherapeutic interventions may be supported by
adding adjuvant medications in appropriate cases (51-53).
Optimal timing of initiating pharmacotherapy is recommended
when the patients have their plateau after the rapid weight
loss period postoperatively (25).
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Conclusions
After bariatric surgery, the lifelong struggle of the patient
against his / her excess weight enters a new period. In spite
of a comprehensive preoperative evaluation, education,
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