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Introduction 
The Roux en Y Gastric Bypass (RYGB) is the most studied and 

performed bariatric procedure in North America today [1]. It is widely 
considered the gold standard in bariatric surgery; achieving superior 
weight-loss with acceptable complication rates. Furthermore, patients 
undergoing RYGB has experienced significant improvement and 
possibly resolution of diabetes mellitus, hypertension, dyslipidemia 
and sleep apnea, along with a subsequent reduction in overall mortality 
[2,3]. However, despite the successful outcomes of RYGB, weight 
recidivism is becoming a significant issue, with a significant amount 
of patients shown to re-gain weight in the years following their surgery 
[4]. The consequences of this weight regain are significant both to the 
patient, namely the redevelopment of obesity related co-morbidities, 
and to the health care system, as the economic ramifications of obesity 
are costly.

 The RYGB involves the creation of a small proximal gastric pouch 
and altered intestinal continuity. Two convergent limbs of small bowel 
are created; an alimentary or Roux limb, which is directly connected 
to the gastric pouch, and a biliopancreatic limb, containing secretions 
from the excluded stomach, gallbladder and pancreas. The Roux limb 
is generally between 100-150 cm and the biliopancreatic limb includes 
the duodenum and 30 cms of the proximal jejunum. The RYGB 
configuration is particularly effective as it results in both malabsorptive 
and restrictive weight-loss, thereby both limiting oral intake and 
caloric absorption.1 The unique anatomy of the RYGB makes it less 
susceptible to weight regain, compared to other procedures that only 
offer restriction. In this paper, we review the literature for failures of 
the Roux-en-Y Gastric Bypass due to weight recidivism, theorize why 
weight regain can occur and recommend strategies for the prevention 
and management of this complication.

Discussion
No primary bariatric procedure is immune from some percentage 

of weight regain. While malabsorptive surgeries are less susceptible 
compared to purely restrictive procedures, significant weight gain, 
described as an increase in body weight of 10 lbs from nadir, occurs 
in 10-20% of RYGB patients potentially equating to a failure of the 

procedure [2,5]. Furthermore, longer term studies have shown that 
at ten-year follow up RYGB failure rates, defined as a Body Mass 
Index (BMI) >35 or % Excess Weight Loss (EWL) less than 50%, was 
between 15 to 35% [6,7]. It appears, not unexpectedly, that weight 
regain increases steadily in the years following RYGB, as the majority 
of patients report some weight regain from their nadir weight, with the 
super-obese population, defined as a BMI > 50 kg/m2, being especially 
at risk [4,8]. 

Theories to explain weight recidivism following RYGB

Possible explanations for this significant weight recidivism following 
RYGB fall under four main categories: anatomic, behavioral, psychological, 
and hormonal/metabolic. Often the reasons are multifactorial, as affected 
individuals will have elements from all four categories.

Anatomical

Enlargement of the gastric pouch and gastrojejunostomy (stoma) 
are important anatomic considerations for assessing weight recidivism 
following RYGB. Recent studies by Heneghan et al. and Yimcharoen 
et al. Looking at weight regain following RYGB both found that over 
70% of patients who experienced post-operative weight recidivism 
had abnormal anatomy. This amounted to either an enlarged 
gastrojejunostomy diameter and/or enlarged gastric pouch, which was 
significantly greater than their control patients [2,5]. Enlargement of the 
gastric pouch and stoma may lead to loss of restriction, an important 
mechanism of weight loss in RYGB.
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A second anatomical complication that can lead to weight 
recidivism post-RYGB is the formation of a gastro-gastric fistula. First 
described in 1995, gastro gastric fistulas are abnormal communications 
between the surgically created gastric pouch and the excluded stomach 
[9]. The fistula can negate the restrictive aspect of RYGB, and allow 
the patient to ingest larger volumes of food without the sensation of 
early satiety, leading to post-operative weight gain [10]. Gastro gastric 
fistulas are more commonly seen in the setting of a non-partioned 
gastric bypass, where the pouch and excluded stomach are separated by 
an uncut staple line. With the advent of new stapling techniques, where 
the pouch and excluded stomach are physically cut and separated, 
the incidence of these fistulas has decreased. Although this is a rare 
complication, occurring in 15 of 1292 (1.2%) of consecutive patients 
who underwent RYGB in a study by Carrodeguas et al., gastro gastric 
fistula should be ruled out as a cause when working up patients with 
post RYGB weight recidivism [11]. 

Strategies to address Anatomic issues

If a patient has regained weight following a RYGB, it is reasonable 
to look for and treat anatomical abnormalities. If an enlarged gastric 
pouch or stoma is identified, numerous endoscopic interventions have 
been described. Endoscopic procedures are generally considered safe 
procedures that carry little patient morbidity and are cost effective [12]. 
Catalano et al. found that if the etiology of weight regain was due to 
stomal dilation that the endoscopic injection of a sclerosant (sodium 
morrhuate) led to a reduction in both stoma size and in weight regain 
in 64% of patients [13]. A pilot study looking at endoscopic suturing to 
reduce stoma size resulted in an average weight loss of 23.4% of excess 
body weight [14]. Goyal et al. propose recreating restriction using gastric 
plication with the endoscopic tool StomaphyX to reduce the gastric 
pouch and stoma [12]. Unfortunately, one of the biggest limitations 
is that there are a paucity of studies comparing the pouch anatomy 
of RYGB with weight regain versus those without, thereby making it 
difficult to ascribe the reason for weight regain to an anatomical factor 
such as stomal or pouch enlargement. 

The main treatment for anatomical failures leading to weight 
regain is revisional bariatric surgery, involving adjustable gastric 
banding, conversion to biliopancreatic diversion-duodenal switch, and 
conversion to a distal-RYGB [15]. However, the risk of complication of 
a revisional procedure is higher compared with the primary bariatric 
procedures and the long-term success of these revisional procedures 
has yet to be fully elucidated [16]. 

Revisional procedures to manage anatomic failure after RYGB 
have been performed for decades. Most procedures entail surgical 
re-creation of the pouch or stoma using either suture or stapling 
devices. Unfortunately, these procedures are fraught with extremely 
high complication and mortality rates [5]. There are three surgical 
strategies to manage weight recidivism post Roux en Y gastric bypass. 
The first option entails application of an adjustable gastric band to the 
RYGB. This procedure entails placing a LAGB on the gastric pouch of 
the RYGB in an attempt to promote greater gastric restriction for the 
patient. A systematic review by Vijgen et al, seven studies with a total 
of 94 patients reported further weight loss, varying from 55.9%-94.2% 
excess body mass index loss (EBMIL) after 12-42 months of follow-up 
[17]. 

The second surgical option involves increasing the malabsorptive 
effect of the RYGB by lengthening the roux limb. This procedure 
converts a proximal (conventional) Roux-en-Y gastric bypass to a distal 
Roux-en-Y gastric bypass. It is usually only considered when the patient 
has a very low base metabolic rate and continues with poor weight loss 

results despite an augmented exercise program. Studies examining this 
option are limited. Evidence from Christou et al. found that at 5 years 
there was no difference in BMIs in RYGB patients who had “shorter” 
Roux limbs versus “longer” limbs [6]. Bowel pliability and adaptation 
may counteract the intended surgically created malabsorption and 
temper weight loss. As such this option is not a popular option among 
bariatric surgeons managing weight regain post RYGB. The third, 
and most popular option in revising a RYGB, involves conversion of 
the RYGB to a duodenal switch. A study by Parikh et al. evaluated 12 
patients undergoing a conversion from Roux-en-Y gastric bypass to 
a duodenal switch. The patients had an average original BMI of 53.9, 
an average low BMI after gastric bypass of 31.6 and an average pre-
conversion BMI of 40.7) [18]. Patients lost a dramatic amount of weight 
after conversion to biliopancreatic diversion with duodenal switch 
(BPD-DS), with a mean body mass index and excess weight loss of 31 
kg/m(2) and 63%, respectively, at 11 months postoperatively. Other 
types of revisional therapy after failed RYGB include reversal to native 
anatomy with or without a sleeve gastrecomy, however this procedure 
carries a significant leak rate, with 30% of patients suffering a leak, and 
thus is not favoured over the BPD-DS [16]. All co-morbidities resolved 
completely with the weight loss [18]. It is important to recognize that 
patient selection is maybe the most important consideration prior to 
considering the risks of a re-operation and this is best assessed at a 
dedicated weight recidivism clinic consisting of surgeons along with 
nurses, psychologists and nutritionists. 

Behavioral

Failure to adhere to dietary recommendations following RYGB 
is a major reason for failure [8,19,20]. Not surprisingly, patients who 
consume a high caloric diet are found to be at increased risk for weight 
regain following RYGB.8 In a survey of 208 patients who underwent 
RYGB, Odom et al. identified insuppressible food urges as a major 
predictor of weight regain [20]. This insuppressible food urge leads to 
an increased intake of calories, snacks, sweets and fatty foods, which 
make maintenance of prominent post-surgical weight loss difficult.8 
These foods carry a high calorie density, indicating that although the 
patients do not necessarily ingest a large amount, they incur a significant 
surplus of caloric intake. In a similar study, Kofman et al. identified 
two other maladaptive eating behaviors, binge eating and grazing, that 
are independent predictors of increased weight regain following gastric 
bypass [19]. 

In addition to poor eating habits, Freire et al. looked at physical 
inactivity as a predictive tool in weight regain following RYGB. They 
reported that patients who were regularly physically active reported less 
weight regain than those who were not regularly active [8]. 

Strategies to address behavioral issues

Addressing patient behavior is important when trying to prevent 
and treat RYGB failures. Continued post-operative follow up from a 
multi-disciplinary team including dieticians, psychologists, nurses 
and surgeons has been shown improve patient compliance and lead to 
impressive EWL [21]. In fact, patients without post-operative follow up 
are 4.6 times more likely to experience weight recidivism compared to 
patients who had 4-5 visits a year [20]. A meta-analysis of behavioral 
management following bariatric surgery reported a significant 
association between support group attendance and postoperative 
weight loss [22]. Furthermore, in respect to nutritional counseling, 
Freire et al. found that although 85.3% of patients attended nutritional 
counseling in the first two years post-op, only 3% were still attending 
5 years after the RYGB and this lack of dietary follow up leads to poor 
results [8]. Patients also need to take an active role and be proactive 
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in the management of their weight loss regimen. It has been shown 
that self-monitoring, including keeping updated food records and 
performing regular weight checks, has a positive association with the 
maintenance of weight loss [20]. 

Psychological

The mental health of bariatric patients must also be considered 
when looking at weight recidivism. In a study of 60 veterans, Rutledge 
et al. found that patients with 2 or more psychiatric conditions were 6.4 
times more likely to have cessation of weight loss or weight gain one 
year after bariatric surgery when compared to patients with one or no 
psychiatric conditions [23]. Interestingly, patients with a binge eating 
disorder gained back almost double the weight (13.9 lbs compared to 
7.1 lbs) from their minimum weight post-RYGB compared to non-
binge eaters [24]. Although a meta-analysis looking for preoperative 
predictors of weight loss did not find a relationship between a 
preoperative diagnosis of binge eating and post-surgical weight change, 
best practices for the behavioral and psychological care of bariatric 
surgery candidates includes a preoperative assessment for binge eating 
[25,26]. Other psychological predictors of weight gain following RYGB 
surgery include personality disorders, depression, and alcohol and drug 
use [20,25]. 

Strategies to address Psychologic issues

Identifying psychiatric conditions in patients who have had weight 
recidivism following RYGB is an important factor in helping to explain 
why the RYGB has failed and should be implemented in preoperative 
assessments [26]. Patients who are found to have mal-adaptive eating 
habits should be referred to behavioral therapy. There is evidence in 
the literature that post-operative intervention may be more successful 
than pre-operative intervention for behavioral modification. Leahey 
et al. reported that patients were significantly more likely to complete 
behavioral intervention (91% versus 14%) after the RYGB has occurred 
rather than prior to the operation [27]. 

Hormonal/Metabolic

Gut hormone regulation is increasingly recognized as an important 
mechanism of action for malabsorptive bariatric procedures. Ghrelin 
in particular is an appetite-stimulating hormone whose pathologic 
regulation is evident in morbidly obese individuals. After RYGB, 
ghrelin levels are markedly reduced, especially post-prandially, leading 
in part to the successful weight loss in the short term following RYGB 
[28,29]. A recent study showed that long term levels of ghrelin slowly 
increase which potentially could correlate to weight regain, however 
this inference is debated as other groups have reported no difference 
between weight gain and pre or post-prandial ghrelin levels [30,31].

Peptide YY (PYY) is a satiety controlling gut hormone that is another 
regulator of the gut-brain axis. It has been shown that following RYGB, 
the post prandial release of this hormone is exaggerated in patients 
with good weight-loss following surgery leading to the cessation of the 
hunger drive, but is blunted in patients with suboptimal results [32]. 

Reactive hypoglycemia has also been implicated in post-RYGB as 
a source for weight recidivism. A study by Roslin et al. found that 91% 
(10/11) of the RYGB patients who had gained back greater than 10% 
of their initial weight loss had hypoglycemia after a 4-hour glucose 
tolerance test [33]. Glucose is an important regulator of appetite, and 
the anatomical changes following RYGB result in shortened gastric 
transit time of simple carbohydrates. The authors propose that the 
shortened transit time causes a surge of insulin post-prandially, which 
leads to reactive hypoglycemia. It is this hypoglycemia that is believed 

to stimulate hunger just a few hours after meals. Patients with reactive 
hypoglycemia are at increased risk for grazing and an overall increase 
in caloric intake [33]. 

Strategies to address Hormonal/Metabolic issues

Both the roles of Ghrelin and PYY in long-term weight regain need 
to be further clarified. Therefore, it is too early to address management 
strategies in dealing with these important gut hormones. To manage 
patients that have gained weight post RYGB and are consistently 
hypoglycemic post-prandially, Roslin et al. suggest that patients eat 
foods with low glycemic indexes, do not go too long between meals, 
and add bulk to their food [33]. The aim of this diet is to avoid the 
fluctuations in blood glucose levels and thereby reduce the appetite 
stimulation caused by hypoglycemia.

Conclusion
Although RYGB has proven to be a very effective treatment for 

obesity and its related co-morbidities, a certain percentage of patients 
will present with failure. Often the reasons for failure are multifactorial, 
and these patients need to be evaluated for anatomic, behavioral, 
psychological, and hormonal/metabolic, reasons for their weight re-
gain. Working with a multidisciplinary team to evaluate eating habits, 
mental health, metabolic abnormalities, and post-surgical anatomy 
should provide the bariatric team with options to treat the recidivism 
and improve the quality of life for failed RYGB patients.
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