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Background
It is well known that bariatric surgery is effective in the long-term management of 
weight loss and comorbidity improvement. The frequency of revision procedures 
is increasing, although they are known to be less effective and are associated with 
complications.
Patients and methods
This study was conducted at the Gastrointestinal Surgery Center of Mansoura 
University, Egypt, aiming to evaluate the indications, efficacy, and safety of 
reoperative bariatric surgery. We retrospectively reviewed the data of all patients 
who underwent reoperation for a bariatric-related cause during the duration 
between December 2012 and October 2021. A  total of 90 reoperative bariatric 
surgeries were done during the study period. Patients had undergone revisional 
surgery for either insufficient weight loss or refractory complications such as 
gastroesophageal reflux.
Results
When comparing insufficient weight loss group and refractory complication group r, 
our results showed the following finding: a significant difference was noted between 
the two groups regarding age, the interval between both operations, weight and BMI 
at both primary and redo operations, ΔBMI and % excess weight loss at reoperation, 
the laparoscopic approach of both primary and reoperation, postoperative hospital 
stay, and physical and mental quality of life. The most commonly failed primary 
operation was sleeve gastrectomy (SG). The most frequent primary operation in 
the leakage group was SG. The second most common failed primary operation 
was vertical band gastroplasty. Mini-gastric bypass was the most common primary 
operation in the malnutrition group (80%), vertical band gastroplasty was the most 
common primary operation in the stricture group (57%), and SG was the only 
primary operation in the gastroesophageal reflux group (100%).
Conclusion
Reoperative procedure should be based on the primary operation, the patient’s 
anatomy, the patient’s weight and comorbidities, and the experience of the surgeon.
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Introduction
Obesity has become one of the most important public 
health problems worldwide. Bariatric surgery has 
become more prevalent owing to the worldwide obesity 
epidemic, and several studies have demonstrated 
that it is the most effective therapy for achieving 
sustained weight loss and managing obesity-related 
comorbidities [1].

In 2016, 685 874 bariatric surgeries were performed 
worldwide [2]. With the increase in the volume of 
bariatric surgeries, there has been an increase in the need 
for revision surgeries. Revisional surgery is the fastest 
growing area in bariatric surgery, constituting 13.6% 
of all procedures performed since 2015. This reflects a 
rising need to treat adverse sequelae of primary bariatric 
procedures. Despite the increase in revisions, their safety 
and efficacy remain controversial [3].

Insufficient weight loss (IWL) and complications such 
as gastroesophageal reflux disease (GERD) following 
primary surgery are two major indications for revision 
surgery [4].

Studies have shown that weight regain after bariatric 
surgery ranges from 5 to 39%, depending on the type of 
surgery and patient compliance. The proportion of patients 
needing revision after weight loss surgery can approach 
25% and might reach 60% for certain procedures [5].

As with other surgical specialties, reoperative bariatric 
surgery is more challenging than primary procedures 
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and is associated with a higher rate of 30-day adverse 
events [6].

However, when reoperative surgery is performed by 
experienced surgeons who have performed a variety of 
revisional procedures, risk and complication rates are 
acceptable [7].

Reoperative surgeries are classified as conversions, 
corrections, or reversals, as defined by the American 
Society for Metabolic and Bariatric Surgery [7]. 
Conversions are changes to a different type of 
bariatric procedure, corrections are the treatment of 
complications or improvements to the primary surgical 
procedure, and reversals are operations to restore 
normal gastrointestinal anatomy.

Patients and methods
Study design
This was a retrospective cohort study.

Setting
This study involved patients who underwent 
reoperative bariatric surgery owing to inadequate 
weight loss (IWL) or refractory complications (RC) 
such as leakage, malnutrition, stricture, intractable 
GERD, bleeding, intestinal obstruction, or 
mesenteric vascular occlusion from December 2012 
to October 2021 in the gastrointestinal surgery center 
of Mansoura University. Data from a prospectively 
maintained database were thoroughly reviewed, and 
all patients who met our inclusion and exclusion 
criteria were enrolled in the study with a minimum 
follow-up period of 3  months. The study received 
approval from the Mansoura Faculty of Medicine 
Institutional Research Board.

Exclusion criteria

(1) Patients underwent reoperations for reasons 
other than IWL or RC such as incisional hernia 
(elective) or cholecystectomy.

(2) Presence of uncontrolled mental disorder; active 
eating disorder such as bulimia nervosa, binge-
eating disorder, and compulsive overeating; 
or uncontrolled endocrine disorder (e.g. 
hypothyroidism).

(3) Patients unfit for surgery were also excluded.

Definitions

(1) Reoperation is an operation to correct a condition 
not corrected by a previous operation or to correct 
the complications of a previous operation [8].

(2) IWL is a percent excess weight loss (%EWL) 
of 50% or less at 1  year after the primary 
surgery, and this was the criteria under which 
revision surgery was recommended to the IWL  
patients [9].

(3) Good weight loss is a %EWL of more than 50% 
at 1 year after the primary surgery.

(4) Significant weight regain is weight gain of more 
than 10 kg, weight gain of 25% of weight loss, 
recurrence of weight loss status to less than 50% 
EBWL, BMI status more than 35 kg/m2 for 
class  III obesity, or BMI more than 40 kg/m2 
for patients with super obesity and super-super 
obesity [10,11].

(5) %EWL: [(initial weight−postoperative weight)/
(initial weight−ideal weight)×100].

(6) Total absolute weight loss (TWL in kg) 
and percent total weight loss (%TWL): 
[(initial weight−postoperative weight)/(initial 
weight)×100].

(7) BMI: weight (kg)/height(m2).
(8) Change in BMI (ΔBMI): initial BMI–final BMI.
(9) Percent excess BMI loss: [(initial BMI−

postoperative BMI)/(initial BMI−25)×100].
(10) Leakage is the extravasation of dye or 

gastrointestinal secretions through the abdominal 
drain, positive clinical signs, and laboratory 
markers of inflammation and sepsis with 
radiological evidence of contrast extravasation 
and/or surgical site collection [12].

Refractory GERD is the presence of persistent 
troublesome GERD symptoms and objective evidence 
of GERD despite optimized proton pump inhibitors 
(PPI) therapy (double-dose PPI therapy over at least 
8 weeks) [13].

Patients were classified as follows:

(1) According to the indication for reoperation: 
patients were divided into seven subgroups under 
two major groups of IWL and RC:
(a) IWL: group 1.
(b) RC: groups 2–7.

(1) Group 2: leakage.
(2) Group 3: malnutrition.
(3) Group 4: stricture.
(4) Group 5: intractable GERD.
(5) Group 6: bleeding.
(6) Group  7: others (intestinal obstruction 

and MVO).

Patients who presented with both RC-related 
symptoms and IWL were assigned to the IWL  
group.
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(1) According to the type of the reoperation:
Patients were divided into three groups:
(a) Conversion group: conversion is to 

anatomically change the bariatric procedure 
to a different type such as conversion of sleeve 
gastrectomy (SG) to mini-gastric bypass 
(MGB).

(b) Correction group (revision): corrections are the 
treatment of complications or improvements 
to the primary surgical procedure such as 
resleeve or the operative repair of leaks and 
fistulas.

(c) Reversal group: reversals are operations to 
restore the original anatomy such as reversal of 
MGB to normal anatomy.

Preoperative workup
Detailed history including dietary history, full clinical 
examination, and proper investigations were done for 
each case as follows:

(1) IWL group: all patients with IWL were required 
to follow 1–3  months of a physician-guided 
medical weight loss regimen in addition to 
specialist dietician evaluation. A preoperative oral 
gastrografin (OGG) study and diagnostic upper 
endoscopy were performed to determine anatomy. 
Computed tomography (CT) volumetric study and 
24-h pH monitoring study were done in selected 
cases.

(2) GERD group: patients were prescribed 
nonoperative therapies including optimized PPI 
therapy, prokinetics, cytoprotective medication, 
dietary modification which failed then they 
underwent oral contrast study, upper endoscopy, 
and 24-h pH monitoring study.

(3) Stricture groups: patients were prescribed 
PPI, prokinetics, and dietary modification for 
a shorter period than GERD group and then 
they underwent oral contrast study and upper 
endoscopy, as well as 24-h pH monitoring for 
selected cases. Some cases had single or multiple 
sessions of endoscopic dilatation that ultimately 
failed.

(4) Malnutrition group: basic laboratory tests were 
done to detect anemia and deficiency of albumin 
and micronutrients such as ferritin, calcium, 
and vitamin D, and treatment of deficiencies 
was done, especially for malabsorptive operative 
procedures.

(5) Leakage group: patients who are not critically 
ill underwent CT abdomen and pelvis with oral 
contrast study.

Preoperative patient education was done to re-
emphasize important events of the perioperative 
period, expected postoperative course, and instructions 
for postoperative activity and diet.

Deep venous thrombosis (DVT) prophylaxis 
precautions were done preoperatively and 
postoperatively in the form of low-molecular-weight 
heparin subcutaneously 12 h before operation and at 
appropriate intervals thereafter in addition to wearing 
above-knee elastic stockings during and after the 
surgery till complete ambulation and discharge of the 
patient.

Postoperative complications
Postoperative complications were categorized into 
minor versus major and early (≤30  days) versus 
late (> 30  days) according to the American Society 
of Metabolic and Bariatric Surgery (ASMBS) 
standardized reporting criteria [14].

Late postoperative follow-up
The late postoperative follow-up was done through 
contacting all patients and asking them to fill a 
questionnaire covering these items:

(1) Quality-of-life assessment using the Arabic 
translation of RAND 36-Item Health Survey 
(Version 1.0).

(2) Change in weight.
(3) Symptoms of complications.

Quality-of-life assessment: quality of life was 
assessed using the Arabic translation of RAND 
36-Item Health Short Form survey (SF-36) 
(version 1.0) [15].

The primary outcome was to evaluate efficacy and 
safety of reoperative bariatric surgery. The secondary 
outcomes were the complications developed and the 
effect on quality of life.

Statistical analysis

(1) Data were entered and analyzed using IBM-SPSS 
software (IBM Corp. Released 2017. IBM SPSS 
Statistics for Windows, Version 25.0.IBM Corp., 
Armonk, New York, USA).

(2) Data expression:
(1) Qualitative data were expressed as frequency 

and percentage.
(2) Quantitative data were initially tested for 

normality using Shapiro–Wilk’s test with data 
being normally distributed if P value more 
than 0.050. Presence of outliers was examined 
for by inspecting the boxplots.
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(3) Quantitative data were expressed as mean±SD if 
normally distributed with no significant outliers or 
median and interquartile range if not. Interquartile 
range equals 75th percentile minus 25th percentile.

(4) Data comparison:
(a) Qualitative data: categorical data were 

compared by χ2 test for large sample sizes of 
cells (expected count ≥5 in all cells) or Fisher’s 
exact test for smaller sample sizes (expected 
count <5 in at least one of the cells).

(b) Quantitative data between two groups: 
independent samples t test was used if data 
were normally distributed in both groups 
with no significant outliers, whereas the 
nonparametric alternative Mann–Whitney U 
test was used if not.

(c) Paired quantitative data: paired samples t test 
was used if data were normally distributed in 
both groups with no significant outliers. The 
nonparametric alternative Wilcoxon signed-
rank test was used if not.

(5) Correlation tests: Pearson’s correlation test was 
used to assess the direction and strength of 
association between two quantitative variables if 
data were normally distributed with no significant 
outliers. Otherwise, Spearman’s correlation test 
was used.

(6) Significance level: for any of the used tests, results 
were considered as statistically significant if P value 
was less than or equal to 0.050.

(7) Charts: appropriate charts were used to graphically 
present the results whenever needed including 
boxplots.

Results
A total of 74 patients underwent 90 reoperative 
bariatric surgeries in the gastrointestinal surgery center 
of Mansoura University in the duration between 
December 2012 and October 2021, accounting for 
10.45% of the total 861 bariatric surgeries performed. 
Numbers and different bariatric surgeries performed 
are illustrated in Fig. 1.

Patients in this study were divided into two major 
categories according to the indication for reoperation: 
IWL group, which included 32 (43.2%) patients, and 
RC group, which included 42 (56.8%) patients. It was 
further subclassified into six groups according to the 
definite complication, as illustrated in Table 1.

Regarding demographic data, generally, a significant 
difference was detected between the two groups 
regarding age, interval between both operations, weight 
and BMI at both primary and redo operations, ΔBMI 
and %EWL at reoperation, laparoscopic approach of 
both primary and reoperation, postoperative hospital 
stay, and physical and mental quality of life, as 
illustrated in Table 2.

Patients in this study were divided into seven 
main groups according to the major indication for 
reoperation as discussed before in Table 5. Each group 
is discussed individually.

Group 1: insufficient weight loss (n=32)
IWL group included 32 (43.2%) patients who presented 
with IWL (%EWL of 50% or less at 1 year after the 
primary surgery). Different types of reoperations were 

Figure 1

Bariatric surgeries performed between December 2012 and October 2021 in GISC. GISC, gastrointestinal surgery center.
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performed depending on the type of primary surgery, 
as shown in Fig. 2.

Perioperative demographics data for IWL group are 
illustrated in Table 3.

After taking a thorough dietary history, it was obvious 
that it was nearly the same story from patient to 
patient; those with maladaptive eating prefer foods 
that disintegrate easily. For example, in our practice, 
we noted that chipsy and carbonated soft drinks were 
foods nearly universally (74.8%) consumed by these 
patients. Sweets were also common (68%). Healthy 
foods such as fresh vegetables, fruits, and meats were 
not well tolerated (64.1%) and therefore were slowly 
eliminated from the diet. For all patients with IWL, 
nutritional consultation with a bariatric-specialized 
registered dietician at our center was done to ensure 
that redo surgery was mandatory.

Preoperative oral contrast study and upper endoscopy 
were done in all cases and are summarized in Table 4.

Revisional outcome for insufficient weight loss group
A total of 21 (65.6%) patients appeared at follow-up, 
and they were divided into three subgroups according 
to the interval since reoperation:

(1)  Subgroup 1: less than 3 years (12 patients).
(2)  Subgroup 2: 3–5 years (three patients).
(3)  Subgroup 3: more than 5 years (six patients).

On comparing weight parameters at the time of 
reoperation and at the last follow-up in each group, 
the results were statistically significant regarding BMI 
and BMI units lost in subgroup 1, whereas all weight 
parameters were statistically insignificant in subgroups 
2 and 3 perhaps owing to the small sample size in these 
two subgroups (Table 5).

Group 2: leakage (n=15)
A total of 15 (20.2%) patients were explored for 
leakage after bariatric procedures. Details of surgical 
exploration and their outcomes are shown in Fig. 3.

Patient clinical and demographic data are summarized 
in Table 6.

Postsleeve gastrectomy leakage
SG was the primary operation in 12 (80%) patients, 
where 10 cases presented at 7–25 postoperative 
days, whereas only two presented at first and fourth 
postoperative day. A  total of 11 (91.6%) cases were 
presented by abdominal sepsis and only one (8.4%) 
presented by gastric contents in the abdominal drain 
in the first postoperative day. Management decision 

Table 1 Study groups

 Group Indication n (%) (total=74) 

IWL Group 1 IWL 32 (43.2)

RC Group 2 Leakage 15 (20.2)

 Group 3 Malnutrition 5 (6.7)

 Group 4 Stricture 7 (9.4)

 Group 5 GERD 4 (5.4)

 Group 6 Bleeding 9 (12.2)

 Group 7 Others 2 (2.7)

GERD, gastroesophageal reflux; IWL, insufficient weight loss; RC, 
refractory complication.

Table 2 Demographic and weight characteristics in insufficient weight loss and refractory complication groups

 IWL (N=32) [n (%) or mean±SD] RC (N=42) [n (%) or mean±SD] P value 

Age at revision (years) 40.71 ± 8 40.19 ± 11.8 0.02

Female sex 24(75) 34(80.9) 0.6

Referred cases 19(59.4) 19(45.3) 0.3

Interval between primary and reoperation 5.2 ± 4.5 (years) 287 ± 456 (days) 0.001

Weight at primary surgery (kg) 148.77 ± 24.8 139.9 ± 29.7 0.2

BMI at primary surgery (kg/m2) 55.29 ± 8.44 51.1 ± 9.2 0.05

Primary Laparoscopic approach 19(59.4) 35(83.3) 0.05

Weight at reoperation (kg) 135.55 ± 29 115.1 ± 45.3 0.03

BMI at reoperation (kg/m2) 49.8 ± 10 38.6 ± 17 0.002

Reoperation Laparoscopic approach 29(90.6) 33(56.8) 0.004

ΔWT at reoperation (kg) 14.38 ± 21.2 21.22 ± 33 0.3

ΔBMI at reoperation (kg/m2) 5.6 ± 7.7 12.5 ± 14.3 0.02

%EWL at reoperation 22 ± 32 49 ± 60 0.04

Operation time (h) 2.8 ± 1 2.68 ± 1 0.5

Postoperative hospital stay 3.19 ± 2 14.4 ± 17.8 0.001

Physical health score at last follow-up according to  
SF-36 QOL Survey (0–100)

47.67 ± 22.6 45 ± 26 0.027

Mental health score at last follow-up according to  
SF-36 QOL survey (0–100)

47.26 ± 25.7 43.8 ± 29.6 0.009

EWL, excess weight loss; IWL, insufficient weight loss; RC, refractory complication; SF-36, 36-Item Health Short Form survey.
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was based on clinical and radiological findings in 10 
(86.6%) cases and on clinical presentation only in 
two (13.3%) cases. Leakage location was the upper 
stapler near the cardioesophageal junction (CEJ) in all 
cases (P<0.05), and the mean leakage size was about 
1.4 ± 0.7 cm.

Surgical drainage and endoscopic mega stent was the 
treatment strategy in 10 (83.3%) cases, whereas the 
other two (16.7%) cases had drainage without stenting. 
Stent fixation by surgical suture was done in a single 
case (6.7%). The median duration of stents was 3.4 
weeks (range, 3–8 weeks). The success rate of endoscopic 
mega stents combined with surgical drainage was 60%, 
whereas it was 40% when leak persisted. Adverse events 
related to endoscopic stenting combined with surgery 
are summarized in Table 7.

Outcomes of surgical management of leakage
Long-term success rate was 86.6%, as two (13.3%) 
patients died in this group after exploration as a sequela 
of leakage-induced septic shock and multiorgan failure. 
Ten (66.6%) patients needed more than one reoperation. 
Four (26.6%) cases presented with postleakage stricture 
at long-term follow-up, which resolved completely 
by endoscopic savary dilatation, either single (n=1) 
or multiple sessions (n=3). %EWL at leakage group 
was 99 ± 64, which is statistically significant (P<0.05) 
compared with the other RC group. Outcomes of 
management of leakage are summarized in Table 8.

Group 3: malnutrition (n=5)
Five (6.8%) patients had corrective operations for 
malnutrition after bariatric procedures (Fig. 4). Patients’ 
demographic data are summarized in Table 9.

Clinical presentations of cases that underwent 
operations for malnutrition after bariatric surgery, 
complications, associations, and laboratory data are 
summarized in Tables 10 and 11.

Regarding outcomes of management of malnutrition, 
the overall % of deficient weight gained from time of 
reoperative surgery to last follow-up was 238.1 ± 149% 
and overall %EWL from time of primary surgery to 
last follow-up was 63.6 ± 27.7%, which is considered 
successful restoration of the normal weight loss course. 
Physical and mental health scores at last follow-up 
according to SF-36 QOL survey were 74.8 ± 26.4 and 
75.5 ± 12.3, respectively, which is the highest score 
among all groups. Follow-up weight parameters are 
illustrated in Table 12.

Group 4: stricture (n=7)
Seven (9.5%) patients underwent redo bariatric 
operations for radiologically and/or endoscopically 

Table 3 Demographic data for the insufficient weight loss 
group

Variables IWL (N=32) [n (%) 
or mean±SD] 

Age at revision (years) 40.71 ± 8

Female sex 25 (77)

Referred cases 18 (56.2)

Interval between primary and reoperation (years) 5.2 ± 4.5

BMI at primary surgery (kg/m2) 55.3± 8.4

BMI at reoperation (kg/m2) 49.8 ± 10

ΔBMI at reoperation (kg/m2) 5.6 ± 7.7

%EWL at reoperation 22 ± 32

EWL, excess weight loss; IWL, insufficient weight loss.

Table 4 Preoperative workup findings in the insufficient weight 
loss group based on upper endoscopy and oral gastrografin 
studies

Primary operation Findings Number 

SG Reflux 10

 Residual fundus 5

 Large sleeve 2

 Stricture 2

 Not performed 1

 Normal 1

LAGB Band erosion 1

 normal 1

VBG No apparent previous operation 3

 Stricture 2

 Fistula 1

 Not performed 1

RYGB Large pouch 1

 Normal 1

RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; VBG, 
vertical band gastroplasty.

Figure 2

Types of primary operation and reoperation performed in the IWL 
group. IWL, insufficient weight loss.
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proven stricture causing persistent vomiting not 
responding to intensive medical treatment. Different 
types of the primary and redo operations done in this 
group are illustrated in Fig. 5.

Clinical and demographic data of stricture group are 
summarized in Table 13.

All cases underwent upper endoscopy and oral contrast 
study. Results are summarized in Table 14.

Regarding the site of stenosis in the SG group, it was 
in the mid body, whereas it was in the pouch outlet in 
the vertical band gastroplasty (VBG) group, as shown 
in Table 15.

Pneumatic balloon dilatation (PBD) was tried in five 
(71.4%) cases before going for surgery, and details of 
PBD are shown in Table 16.

Outcomes for surgical management of stricture are 
illustrated in Table 17.

Figure 3

Details of surgical exploration and outcomes for the leakage group.

Table 5 Weight parameters at the time of reoperation and at the last follow-up in each insufficient weight loss subgroup

Subgroup 1: less than 3 years (12 patients)

Variables At reoperation At follow-up P value 

BMI 51.4 ± 9.6 (40.8–69.8) 39.2 ± 8.5 (26.9–57.8) 0.03

BMI units lost 5 ± 6.7 (−3.7 to 16.5) 12.2 ± 8.2 (2.3–30.1) 0.03

%EWL 16.2 ± 18.5 (−10.9 to 45.6) 56.3 ± 20.2 (21.3–90) 0.96

%TWL 8.8 ± 10.7 (−6.3 to 25.4) 30.5 ± 10.4 (13.3–45) 0.92

Subgroup 2: 3–5 years (3 patients)

 BMI 56.6 ± 13.1 (43.3–69.5) 44.3 ± 9.3 (38.8–55) 0.36

 BMI units lost 0.4 ± 9.8 (−10 to 9.4) 12.3 ± 7.3 (4.1–18.3) 0.57

 %EWL 3.3 ± 31.5 (−29.1 to 34) 40.4 ± 24.3 (12.9–59) 0.43

 %TWL 1.3 ± 17.4 (−16.9 to 17.9) 22.4 ± 13.6 (7.5–34) 0.48

Subgroup 3: more than 5 years (6 patients)

 BMI 43 ± 7 (35.4–53.4) 37.8 ± 10 (25.4–47.7) 0.11

 BMI units lost 8.2 ± 8.4 (0–24.4) 5.2 ± 7 (−6.5 to 12.5) 0.14

 %EWL 29.4 ± 20.9 (0–60) 55.6 ± 34 (13–97.9) 0.36

 %TWL 15 ± 12.4 (0–37.1) 26.5 ± 13.6 (6.7–40.9) 0.40

EWL, excess weight loss; TWL, total weight loss.

Table 6 Preoperative data for leakage group

Variables 15 patients [n (%) or mean±SD] 

Age (years) 42.29 ± 12.69

Female sex 10 (66.6)

BMI at primary surgery (kg/m2) 51.26 ± 6.5

Referred cases 7(46.6)
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Group 5: gastroesophageal reflux (n=4)
Four (5.4%) patients had corrective operations for 
refractory GERD after bariatric procedures (Fig. 6). 
All patients had presence of persistent troublesome 
GERD symptoms and objective evidence of GERD 
despite double-dose PPI therapy over at least 
8 weeks.

Patient clinical and demographic data are summarized 
in Table 18.

All cases underwent upper endoscopy, oral contrast 
study, and 24-h-pH monitoring. Regarding the long-
term outcomes of management of GERD, three out of 
four cases were still complaining of GERD symptoms 
at last follow-up. One case was completely responding 
to 40 mg PPI/day, whereas the other two cases had only 
partial response. Physical and mental health scores at 
last follow-up according to SF-36 QOL survey were 
22.6 ± 15 and 24 ± 23.9, respectively, which are the 
lowest score among all groups (P<0.05). Follow-up 
parameters are illustrated in Table 19.

Group 6: bleeding (n=9)
Nine (12.2%) patients were explored for bleeding after 
bariatric procedures (Fig. 7).

Table 7 Adverse events related to endoscopic stenting 
combined with surgery for management of post-sleeve 
gastrectomy leakage according to the lexicon by American 
Society for Gastrointestinal Endoscopy

None [n (%)] 2 (20) 

Mild [n (%)]

 Intolerance requiring hospitalization (≤3 days) 1 (10)

 Aspiration requiring medical consultation 1 (10)

 Reflux 7 (70)

Moderate [n (%)]

 Intolerance requiring hospitalization (4–10 days) 2 (20)

 Intolerance managed by endoscopic removal 1 (10)

 Migration managed by endoscopic reposition 1 (10)

 Migration managed by endoscopic exchange 1 (10)

 Endoscopically manageable postremoval stricture 2 (20)

Severe [n (%)]

 Intolerance requiring hospitalization (> 10 days) 2 (20)

 Spill over managed by 2nd reoperation (feeding tube) 4 (40)

Fatal 1(10)

Table 8 Outcomes of surgical management of leakage

Variables Results [n (%)] 

Success 13 (86.6)

Mortality 2 (13.3)

Postleakage stricture 4 (26.6)

 Poststent insertion 2

 Without previous stent 2

  Successful endoscopic management by savary 
dilatation

4

Patients at follow-up 5 (35.7)

 <3 years 3

 >5 years 2

 BMI at last follow-up (kg/m2) 24.5 ± 17

  Overall %EWL from time of 1ry surgery to last 
follow-up

99 ± 64

  Physical health score at last follow-up according 
to SF-36 QOL Survey (0–100)

49.2 ± 21.35

  Mental health score at last follow-up according to 
SF-36 QOL Survey (0–100)

22.24 ± 7.4

EWL, excess weight loss; SF-36, 36-Item Health Short Form survey.

Figure 4

Corrective operations done for malnutrition after bariatric procedures.

Table 9 Demographic data of malnutrition group

Variables (N=5) [n (%) or mean±SD] 

Age at revision (years) 47 ± 16.4

Female sex 5 (100)

Referred cases 4(80)

Interval between primary and reopera-
tion (range by years)

(1–3.3)

Socioeconomic status (according to the 
modified Fahmy and El-Sherbini scoring 
system)(16)

High (0/5)

 Medium (1/5)

 Low (4/5)

Compliance to supplements, diet and 
follow-up

Supplements (4/5)

 Diet (3/5)

 Follow-up (4/5)

BMI at primary surgery (kg/m2) 40.39 ± 6.34

BMI at reoperation (kg/m2) 21.65 ± 7.77

%EWL at reoperation 142.39 ± 64.3

EWL, excess weight loss.

Table 11 Laboratory data and associated complications of 
malnutrition group

 Albumin (mg/dl) mean 3.2 
(range, 1.9–3.7) 

Laboratory data Anemia (4/5)

 ↓ Vitamin D (2/5)

 ↓ Ionized±total calcium (3/5)

 Cirrhotic liver (1/5)

 Drowsiness (1/5)

Associated complications Steatorrhea (1/5)

 Recurrent respiratory  
infection (2/5)

 Psychological depression 
(5/5)

 (N=7) [n (%) or mean±SD]

 Fatty liver (3/5)

Table 10 Clinical presentation of malnutrition group

 Excessive weight loss (5/5) 

Clinical presentation Generalized anasarca (1/5)

 Lower limb edema (1/5)

 Physical weakness (5/5)
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Patients’ preoperative clinical and demographic data 
are summarized in Table 20.

Preoperative risk factors for bleeding included previous 
abdominal surgeries, associated morbidities, and 
coagulation profile, which are summarized in Table 21.

Patients’ preoperative hemoglobin level, early signs of 
bleeding, vital signs before exploration, and need for 
blood transfusion are illustrated in Table 22.

Complications after reoperative bariatric surgery
A total of 22 reoperative cases had complications in 
the first 30  days of the postoperative period (24.4%, 

Table 12 Follow-up weight parameters in malnutrition group

Follow-up parameters N=5 [n (%) or mean±SD] 

Patients at follow-up 4 (80)

 <3 years 1

 >5 years 3

Weight at last follow-up (kg) 89.5 ± 13.2

BMI at last follow-up (kg/m2) 30.7 ± 5.56

ΔWT at last follow-up from time of 
reoperation (kg)

35.75 ± 10.9

ΔWT at last follow-up from time of 1ry 
surgery (kg)

22.25 ± 7.18

ΔBMI at last follow-up from time of 
reoperation (kg/m2)

12.34 ± 4.28

Overall % of deficient weight gained from 
time of reoperative surgery to last follow-
up

238.11 ± 149

Overall %EWL from time of 1ry surgery to 
last follow-up

63.66 ± 27.7

EWL, excess weight loss.

Figure 5

Types of the primary and redo-operation done in the stricture group.

Table 13 Clinical and demographic data of stricture group

Variables N=7 [n (%) or 
mean±SD] 

Age at revision (years) 41.14 ± 9.3

Female sex 6(85.7)

Referred cases 6(85.7)

Interval between primary and reoperation (years) 4.7 ± 6.7

BMI at primary surgery (kg/m2) 50.84 ± 11.97

BMI at reoperation (kg/m2) 32 ± 10.57

%EWL at reoperation 66.8 ± 63

EWL, excess weight loss.

Table 15 Site of stenosis

Mid body (cases post-SG) 2 

Pouch outlet (cases post-VBG) 4

Gastric plicated ridge into the antrum (case post plication) 1

SG, sleeve gastrectomy; VBG, vertical band gastroplasty.

Table 14 upper endoscopy and oral contrast study before redo 
operation at stricture group

Upper endoscopy findings Oral contrast study findings N=7 

Stricture Stricture 2

Normal Stricture 2

Stricture Normal 3

Table 17 Follow up of patients in stricture group

Patients at follow-up 5 (71.4%) 

< 3 years 3

3–5 years 2

BMI at last follow-up (kg/m2) 34.6 ± 2.8

Patients reported relief of symptoms of gastric  
outlet obstruction

4/5

Physical health score at last follow-up according  
to SF-36 QOL Survey (0–100)

40.2 ± 24

Mental health score at last follow-up according  
to SF-36 QOL Survey (0–100)

50.25 ± 35.2

SF-36, 36-Item Health Short Form survey.

Table 16 Pneumatic balloon dilatation used in stricture group

Primary surgery

 SG 2 

 VBG 3

Number of sessions of PBD/patient (range) 1 (1–3)

Duration between index surgery and PBD by months 13 ± 10

Outcome of PBD

 Partial improvement 2

 No improvement 3

PBD, pneumatic balloon dilatation; SG, sleeve gastrectomy; VBG, 
vertical band gastroplasty.

Figure 6

Corrective operations done for refractory GERD after bariatric 
procedures. GERD, gastroesophageal reflux.

Table 18 Preoperative data for refractory gastroesophageal 
reflux group

Variables N=4 [n (%) or mean±SD] 

Age at revision (years) 42.8 ± 10.7

Female sex 4 (100)

Referred cases 1 (25)

Interval between primary and reoperation 
(years)

2.4 ± 0.8

BMI at primary surgery (kg/m2) 50.2 ± 5.7

BMI at reoperation (kg/m2) 34.37 ± 35

ΔBMI at reoperation (kg/m2) 15.8 ± 3.9

%EWL at reoperation 63 ± 11.6

EWL, excess weight loss.
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22/90 reoperations), whereas 10 (11.1%) reoperations 
had late complications. Overall major and minor 
complications occurred in 17.5 and 25.6% of patients, 
respectively. Patients experiencing any complication 
following revision for IWL or RC are described in 
detail in Tables 4 and 5, respectively. The most frequent 
complications included anastomotic leakage (7.7%), 
surgical wound infection (2.2%), surgical wound 
hematoma (2.2%) and GERD (4.4%), incisional hernia 
(6.6%), stricture (3.3%), and intestinal obstruction 
(2.2%). The reoperation rate was 21.6% (16/74 patients, 
including one IWL and 15 RC; P<0.05): 12 due to 
small anastomotic leaks (P<0.05), two due to intestinal 
obstruction, one due to staple line bleeding, and one 
due to mesenteric vascular occlusion (MVO) missed 
during first reoperation.

The mortality rate was 5.4% (four out of 74 patients, 
including one IWL and three RC): two cases due 
to leakage-related-sepsis and two due to major 
thromboembolic events in early postoperative period, 
namely, MVO and pulmonary embolism.

Complications following reoperation for insufficient 
weight loss
Patients who developed complications following 
revision for IWL are described in detail in Table 23. 
Two major complications occurred in a single case of 
Roux-en-Y gastric bypass (RYGB) that underwent 
pouch reduction and then developed leakage owing 
to kink near GJ causing obstruction which needed 
GJ revision. Thereafter, high-output intestinal fistula 
developed (>500/day), and unfortunately, the patient 
death suddenly in the ward on fourth postoperative day.

Complications following reoperation for refractory 
complication
As shown in Tables 24 and 25, 19 cases developed 
minor complications (10 early and nine late), whereas 
major complications occurred in 14 cases (13 early and 
one late) (Fig. 8).

Discussion
With the rising prevalence of obesity, there has been 
a steady rise in the number of bariatric surgeries 
performed worldwide. As expected, there has also 
been an increase in the number of revisional surgeries 
performed to manage acute and chronic postoperative 
complications. In the United States, ∼9480 revisional 
bariatric surgeries were performed in 2011, which 
increased to 38 971 in 2018 [16].

So, the frequency of revision procedures is increasing, 
although they are known to be less effective and are 
associated with complications [17–19].

Table 19 Follow-up parameters of gastroesophageal reflux 
group

Follow-up variables N=4 [n (%) or mean±SD] 

Patients at follow-up 4 (100)

< 3 years 1

3–5 years 1

>5 years 2

Presence of GERD symptoms 3/4

Complete response to 40 mg PPI/day 1

Only partial response to 40 mg PPI/day 2

BMI at last follow-up (kg/m2) 33.59 ± 5.9

ΔBMI at last follow-up from time of  
reoperation (kg/m2)

0.47 ± 3.73

Overall %EWL from time of reoperative 
surgery to last follow-up

7.8 ± 36.3

Overall %EWL from time of 1ry surgery to 
last follow-up

67.42 ± 15.67

Physical health score at last follow-up 
according to SF-36 QOL survey (0–100)

22.6 ± 15

Mental health score at last follow-up  
according to SF-36 QOL Survey (0–100)

24 ± 23.9

EWL, excess weight loss; GERD, gastroesophageal reflux; PPI, 
proton pump inhibitors; SF-36, 36-Item Health Short Form survey.

Figure 7

Operations done for bleeding after bariatric procedures.
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There was a female predominance (74%) in the 
current study, and this is in accordance with previous 
reports [20,21]. This is explained by the higher 
number of females undergoing the initial bariatric 
operations. Another factor is that women lose less 
weight compared with men [22]. Therefore, it is 
unclear whether men obtained fewer reoperations 
because of satisfactory results or if they were more 
reluctant to seek a reoperation compared with 
women, as may be the case with initial bariatric 
operations.

In this study, the mean age was 40.4 ± 10.3  years, 
which was slightly lower than that reported in other 
studies, such as 45.5 ± 1.5  years by Vallois et  al. [23] 
and 44.2 ± 11 by Keren et  al. [24]. We had only two 
(2.7%) elderly patients (>60 years), which is much less 

than other studies. Elderly patients comprised 12% of 
the reoperative group of patients in the study by Sudan 
et al. [21].

On the contrary, we had only one (1.3%) case of 
reoperation in adolescents (<19  years), but multiple 
studies have shown much higher numbers [25]. In our 
study, the interval between primary and reoperation 
was 5.2 ± 4.5  years for IWL, which is near to the 
literature [3,26]. However, Park et al. [1] reported only 
a 3-year interval. This heterogenicity of results could be 
explained by the different definitions for IWL relied 
upon by these studies. Another factor is that some 
countries’ health insurance systems require a certain 
time interval to pass from primary operation to go for 
another one.

Regarding postoperative hospital stay in the IWL 
group, we reported 3.19 ± 2  days, which is not 
significantly different from the results of many studies 
on this type of reoperations. For example, Qiu et  al. 
[3] reported a median length of only 2 days, whereas 
Keren et al. [24] and Park et al. [1] reported a length of 
hospital stay of 3 days.

A total of 38 (51.4%) patients were referred to our 
institution from outside clinics. As the operative data 
of most referred cases were not known to us, we had to 
do full evaluation by upper endoscopy, OGG, and CT 
volumetry if indicated.

Many of the referred cases (34%) underwent 
unrecognized primary procedures such as VBG and 
butterfly or had anatomical causes of failure such as 
presence of a large sleeve with retained gastric fundus. 
So, bariatric surgery should be limited to specialized 
centers that offer a multidisciplinary team. We also 
recommend that the medical syndicate should have 
a role in organizing local bariatric practice regarding 
these types of procedures.

The search for the ideal bariatric procedure is a dynamic 
process, and easy reversibility is a criterion of an ideal 
one [27].

Regarding primary surgery in the IWL group, the 
main bulk was for restrictive procedures (75%) (SG, 
18 cases, and VBG, 6 cases), whereas RYGB, butterfly, 
plication, and LAGB represented 25% (eight cases, 
two for each type).

The reported percentage of patients with weight regain 
after SG ranged from 5.7% at 2  years to 75.6% at 
6  years [28]. So, weight regain after SG is common, 
and it is due to either an inappropriately performed 

Table 20 3 Clinical and demographic data of bleeding group

Variables N=9 [n (%)] 

Age (years) 35.3 ± 8.5

Male sex 6

BMI (kg/m2) 58.6 + 8.8

BMI> 50 (kg/m2) 6

Interval between primary and reoperation 1 ± 0.4 day

Table 21 Preoperative risk factors for bleeding

Variables N=9 [n (%)] 

Previous upper abdominal surgery (cholecystectomy) 2

Associated morbidities

 Liver disease 1

 Hypertension 4

 Diabetes mellitus 0

Coagulation profile

 Preoperative anticoagulant use 4

 Preoperative INR [mean (SD)] 1 ± 0.05

 Preoperative platelet count [mean (SD)] 289 ± 90

Table 22 Signs of bleeding group and blood transfusion

Variables N=9 [n (%) or mean (SD)] 

Blood hemoglobin

 Hb at exploration 9.5 ± 1.3

 ΔHb 4.2 ± 1

Earliest bleeding sign detected

 Shock: tachycardia, hypotension, or 
tachypnea

5

 Bloody drain 2

 Hb drop 2

 More than one sign 7

Vital signs before exploration

 Tachycardia (HR: 100–120 bpm) 9 (100)

 Severe tachycardia (HR>120 bpm) 6

 SBP< 90 [n (%)] 5

Blood transfusion

 Patients needed blood transfusion 8 (88.9)

 Number of units per patient 3 (2–5)

SBP, systolic blood pressure.
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Table 23 Complications following revision for insufficient weight loss

Reoperative procedure Type Complication Management Outcome 

LSG conversion to RYGB   Pain

LSG conversion to SJB  Early GERD PPI±prokinetics Resolution

LSG conversion to MGB Minor     

Resleeve  Late Stricture Endoscopic dilatation  

VBG conversion to MGB   Incisional hernia Conservative Still present

RYGB pouch reduction (one case  
developed 2 major complications)

Major Early Intestinal obstruction caused 
leakage from GJ

Exploration Intestinal leak which  
continued till death

 Major Early mostly Pulmonary embolism Cause of death could not 
be confirmed

Sudden death

GERD, gastroesophageal reflux; MBG, mini-gastric bypass; PPI, proton pump inhibitors; RYGB, Roux-en-Y gastric bypass; VBG, vertical 
band gastroplasty.

Table 24 Minor complications following reoperation for refractory complication

Reoperative procedure Type Complication Management Outcome 

Exploration for leakage post-SG Early Wound infection Antibiotics+wound care Resolution

Excision of intestinal fistula  Wound hematoma Incision+drainage Resolution

Reversal of MGB  Wound hematoma Incision+drainage Resolution

Repair of gastric fistula  Stricture Endoscopic dilatation Resolution

LSG conversion to RYGB  Pain PPI+prokinetics Resolution

Crural repair after LSG  GERD PPI±prokinetics Still present

GG for VBG    Resolution

LSG conversion to SJB     

LSG conversion to MGB     

VBG conversion to RYGB  Dumping syndrome Dietary instructions+medical treatment Resolution

Repair of gastric fistula Late Wound infection Antibiotics+wound care Resolution

Excision of intestinal fistula  Wound dehiscence Topical silver nitrate Resolution

Repair of gastric fistula  Stricture Endoscopic dilatation Resolution

Resleeve     

Reversal of MGB  Incisional hernia Hernioplasty Resolution

Exploration for leakage post-SG     

Repair of gastric fistula     

LSG conversion to RYGB   Conservative still present

VBG conversion to MGB     

GERD, gastroesophageal reflux; MBG, mini-gastric bypass; PPI, proton pump inhibitors; RYGB, Roux-en-Y gastric bypass; SG, sleeve 
gastrectomy; VBG, vertical band gastroplasty.

Table 25 Major complications following reoperation for refractory complication

Reoperative procedure Type Complication Management Outcome 

GJ revision Early Thromboembolic Conservative Death

Perforation by endoscopic guide wire for 
stricture after megastent for gastric fistula

 Perforation TPN+drainage Resolution

Missed diagnosis of MVO at 1st exploration  MVO Exploration+resection  
anastomosis of gangrenous bowel

Death

LSG conversion to RYGB  Intestinal obstruction Laparoscopic adhesiolysis Resolution

Diagnostic laparoscopy for MGB internal 
hemorrhage

 Collection US-guided tube drainage Resolution

Repair of gastric fistula  Anastomotic leakage TPN+drainage Resolution

Repair of gastric fistula    Resolution

Repair of gastric fistula    Resolution

Repair of gastric fistula    Resolution

Exploration for leakage after sleeve    Resolution

Exploration for leakage after sleeve    Death

Reversal of MGB   Laparoscopic repair Resolution

Reversal of MGB Late Intestinal obstruction Laparoscopic adhesiolysis Resolution

VBG conversion to SG  Stricture and relative twist Adhesiolysis with fixation of sleeve Resolution

MBG, mini-gastric bypass; RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; VBG, vertical band gastroplasty.



Reoperative bariatric surgery Elgeidie et al. 1059

operation (leaving behind a large sleeve, retained 
antrum, or retained fundus) or inadequate follow-up 
with a maladaptive eating behavior [29–31].

In the current study, 9 of 18 patients whose primary 
operation was SG had residual fundus or large sleeve 
apparent by preoperative UGIE. It is difficult to 
understand how an initially ‘large’ sleeve or primary 
dilation is a cause of weight regain rather than IWL, but 
the answer may lie in the fact that this often results from 
an incompletely excised fundus, the most distensible 
part of the stomach, which may then increasingly 
distend and release larger amounts of ghrelin. It does 
seem logical, however, that progressive sleeve dilatation 
or secondary dilatation would contribute to weight 
regain [29].

Another issue for IWL after SG is the retained antrum. 
In this study, the antrum was divided at 4.9 ± 1.2 cm 
from the pylorus. Obeidat and colleagues compared 
weigh regain between a group of 54 patients who had 
the antrum divided at 6 cm from the pylorus and a 
group of 56 patients whose antrum was divided at 2 cm. 
At 2 years following surgery, 12 (22%) patients with a 
6-cm remnant antrum had regained weight (defined 
as at least 10 kg from primary weight) compared with 
only two (4%) patients with a 2-cm antral remnant 
(P=0.003) [32].

Concerning the bougie size in SG, the mean bougie 
size used in this study was 34.3 ± 0.9 F. However, Abd 
Ellatif and colleagues analyzed the data from 1395 
individuals and reported that weight regain occurred 

Figure 8

Reoperative outcomes in the RC group. RC, refractory complication.
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in 29 (3.5%) people in the group using a larger bougie 
size (44 F) and eight (1.4%) people in the group 
using a smaller bougie size (36 F). This difference 
was statistically significant, suggesting that a smaller 
bougie may be a protective factor against post-SG 
weight regain [33].

Regarding VBG, the basic concept of restriction is 
obtained by a lesser curvature-based gastric tube, with 
a restricted outlet supported by an extrinsic implant. 
Because of the nondivided nature of the gastric tube, 
the major reason for weight regain is the recanalization 
of the vertical staple line, resulting in gastro-gastric 
fistula [34,35]. In the current study, four of six patients 
showed that their preoperative UGIE and OGG 
confirmed complete obliteration of the vertical staple 
line with normally apparent stomach and one had 
apparent fistula by UGIE.

Weight regain after RYGB can occur owing to pouch 
dilatation, increase in stoma size, and gastro-gastric 
fistula [36], as well as long Roux limb [37].

Pouch dilatation is considered, if the pouch is more than 
6 cm long or more than 5 cm wide [36,31]. However, 
these measurements are empirical, and little scientific 
evidence exists to support them. Topart and colleagues 
estimated the pouch size after barium swallow in 107 
patients on an average 3 years after the operation and 
found no correlation between the pouch size and 
%EWL. Patients who had large pouches (>50 mL) 
had similar weight loss to those who had normal-
sized pouches (68 vs. 66% EWL, respectively). Even 
in patients with pouches more than 100 ml in size, 
the weight loss was comparable to those with smaller 
pouches [26,38].

Another important anatomic change that has been 
shown to reduce the effectiveness of the RYGB 
is the presence of a gastro-gastric fistula with an 
incidence ranging between 1.5 and 6% [39]. Gastro-
gastric fistulas may reduce both the restrictive and 
malabsorptive components of RYGB by allowing 
food to travel through alternative routes and thus not 
passing through the surgically created gastric pouch, 
gastrojejunostomy, and bypassed intestine.

In general, long-term follow-up is important in 
preventing weight regain. Sarela et  al. [40] proposed 
that the lifelong follow-up provided by the National 
Health Service in the UK is responsible for less weight 
regain in the long term. This study included 32 patients 
with IWL. Approximately 84.4% (27 patients) stated 
they missed their follow-up at a certain period owing 
to different causes. Another study by Lombardo and 

colleagues specifically investigated whether or not 
more frequent follow-up visits prevent weight regain. 
In their series of 71 patients, including 43 patients who 
had undergone SG with a baseline BMI of 49.8 kg/m2, 
they compared a group of patients who had follow-up 
visits at 9, 12, 15, 18, 24, 30, and 36 months with a group 
that had follow-up at only 12, 18, 24, and 36 months. 
They concluded that more follow-up visits may help 
reduce weight regain based on significant differences 
between the groups with respect to change in body 
weight, change in BMI, and change in %EWL [41].

The type of reoperation for IWL depends on the 
index operation and the associated complications such 
as intractable GERD. In the current study, SG was 
converted to MGB (seven cases), RYGB (seven cases), 
resleeve (three cases), and sleeve jejenal bypass (SJB) 
(one case).

The current literature confirms the safety and long-
term effectiveness of MGB as a revisional surgery for 
failed gastric-restrictive procedures [42–45].

Although IWL was the principal reason for conversion, 
BPL length was found to represent a crucial technical 
point regarding revisional surgery. In our study, the 
biliopancreatic limb length in MGB was 1.9 ± 0.3 
meter. The optimal limb length in primary and 
revisional MGB is still a matter for debate, so there 
is variation in the literature. BPL varied from 150 to 
350 cm [46]. In many studies, the most common BPL 
length in MGB was 200 cm. Meanwhile, some studies 
used 150-cm BPL lengths (and increased them by 
10 cm for each BMI point above 40) [43,44,47–52].

Regarding weight loss in the current study, the final 
%EWL in eight patients who converted from SG to 
MGB was 58 ± 21% after 3–5 years, which is near to 
77% reported by Debs et  al. [50] after 5  years, 64% 
reported by Chiappetta et  al. [44] after 1  year, and 
58.9% reported by Ohta et al. [53] after 1 year.

In our study, 12 cases of SG were converted to RYGB 
for a variety of indications: eight for IWL, three 
for GERD, two for stricture, and one for leak. This 
variability of indications was reported by many authors 
like IWL [54–56], GERD [54–57], stenosis [58], leak 
[59,60], dysphagia [55], and gastric outlet obstruction 
[61]. RYGB was indeed the commonest conversion 
choice for revisions after SG in a recent systematic 
review [62].

GERD incidence after SG was 23% and prevalence was 
19% as reported by a recent large systematic review in 
10 718 patients [63]. In addition, there have been some 
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reports of Barrett’s esophagus after SG [64,65]. Many 
patients fail to respond to conservative management, 
such as PPIs, warranting further intervention, and 
here, the role of RYGB should be discussed. In a recent 
meta-analysis covering 556 patients from 17 studies 
who underwent RYGB after SG, the indication for 
conversion due to GERD was 30.4% [66]. This is near 
to the 25% rate of the current study. In these cases, the 
alimentary limb length should be at least between 60 
and 70 cm to prevent any bile reflux into the sleeve-like 
gastric pouch [67]. In our study, the alimentary limb 
was 1 m in the three cases, which is on the safe side to 
prevent biliary gastritis.

Our study shows that although RYGB results in some 
more weight loss, it is unremarkable. The final %EWL 
of 26 ± 33 at an average of 3  years in eight patients 
who were converted from SG to RYGB is less than 
the %EWL reported in many studies with primary 
RYGB, which is about 56% as reported by Kothari 
et al. [68], 70% as reported by Carbajo et al. [47] after 
following up 1200 patients, and 84.3% after 11 years as 
reported by Sheikh et al. [69]. So, weight loss appears 
to be less than what we would generally expect with 
primary RYGB, and this was similar to what others 
have reported in this type of reoperation [11,54,56,57].

On comparing %EWL between MGB and RYGB 
as two important options for failed SG (58 ± 21 for 
MGB vs. 26 ± 33 for RYGB), there was a statistically 
significant difference (P<0.05), which is also in 
accordance with the literature. Ruiz-Tovar et  al. [70] 
reported %EWL of MGB vs RYGB after 1  year 
(100.4 vs. 81.2; P<0.05), after 2 years (104.3 vs. 87.2; 
P<0.05), and after 5 years (97.9 vs. 77.1; P<0.05), all 
being statistically significant. Lee et al. [71] reported 
%EWL of MGB versus RYGB after 1 year (64.9 vs. 
58.7; P<0.05) and after 2 years (64.4 vs. 59.2; P<0.05), 
which was statistically significant. A  recent study by 
Robert et  al. [72] reported %EWL of MGB versus 
RYGB (87.9 vs. 85.8) after 1 year, reporting that MGB 
may not be inferior to RYGB in terms of EWL (P 
noninferiority=0.0024). The explanation for this is 
that they used a 200-cm biliopancreatic limb in the 
MGB group and a 150-cm alimentary limb and 50-
cm biliopancreatic limb in the RYGB group, which is 
different from other studies using a shorter alimentary 
limb and a longer BPL.

Regarding the safety of RYGB following SG, no 
deaths were reported in this study. One case developed 
intestinal obstruction, which required laparoscopic 
exploration to relieve a twist near GJ. Another case 
developed early abdominal pain after discharge, which 
required readmission and improved with PPI and 

prokinetics. From a recent meta-analysis, the pooled 
serious adverse event rate within 30 days was 16.4%, 
whereas the pooled adverse event rate after 30 days was 
11.4%. The median reoperation rate for complications 
after conversion was 6.7% [66].

Generally on comparing MGB and RYGB, MGB was 
found to be technically easier (mean operative time: 
120 vs. 174 min; P<0.05), better regarding weight loss 
(%EWL: 58 ± 21 vs. 26 ± 33; P<0.05), and with less 
complications rate as an option for IWL after SG. 
Nearly the same results were reported by Cardoso and 
Nocca [67].

In this study, there were three cases of re-SG in the 
IWL group. The three cases achieved EWL of 13.4, 
47.5, and 63% at more than 5 years, more than 5 years, 
and less than 3 years, respectively. This indicates that it 
was not effective in two patients. Cardoso and Nocca 
[67] reported IWL in 42% of patients at 5-year follow-
up. However, AlSabah et  al. [73] reported median 
EWL of 57% after 1-year follow-up.

The negative effects of resleeve in the form of the risk 
of leakage, the high-pressure system, and the absence 
of an additional malabsorptive effect must be kept in 
mind when choosing this type of revisional surgery 
[44].

Noel and colleagues reported that resleeve remains 
effective in most patients at 5  years postoperative 
with good success rate especially for the nonsuper-
obese patients and for primary or localized dilatation. 
For patients with a global dilatation of the SG, the 
procedure of re-SG should be avoided [74]. Further 
prospective clinical trials are required to compare the 
outcomes of re-SG with those of RYGB, OAGB, or 
SADI for weight loss failure after LSG.

In our study, we had 10 cases of reoperation after VBG. 
VGB has been progressively abandoned in the bariatric 
community both for a high long-term failure rate and 
a disappointingly high complication rate. The options 
for revision are variable including mainly RYGB and 
MGB. In our study, we had three cases of IWL and 
two cases of stricture after VBG that were converted 
to RYGB. In other studies, RYBG was the revisional 
surgery of choice after failed VBG, as it can achieve 
good results in weight loss and can permit corrections 
of comorbidities [75]. However, revisional LRYGB 
is a technically difficult procedure and is associated 
with higher morbidities and mortalities [76–79]. In 
our study, other than a single case that had dumping 
symptoms and necessitated readmission, we had no 
major complications following VBG conversion to 
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RYGB. On the contrary, the three cases had acceptable 
%EWL at the last follow-up. They achieved %EWL of 
80, 57, and 49% at 3–5 years of follow-up. Low number 
of cases can be the reason for low complications.

We had three cases of IWL after failed VBG that 
were converted to MGB. MGB offers major benefits, 
with quite satisfactory results, over most alternative 
procedures. In a recent large meta-analysis comparing 
MGB and RYGB, nearly equal results were found 
in terms of perioperative complications, so it was 
recommended that MGB is a simpler and more effective 
technique [80]. Another recent study described MGB 
as a promising revisional procedure for patients with 
failed VBG with technically feasibility, good safety, low 
rate of major postoperative complications, and efficient 
weight loss [81].

In our study, the mean operative time and mean 
postoperative hospital stay for VBG converted to 
MGB were 168 min and 2.3  days respectively in 
comparison to cases converted into RYGB where the 
mean operative time and mean postoperative hospital 
stay were 180 min and 2.3 days (P>0.05), respectively. In 
another study, these variables were significantly shorter 
(145 min and 4.7 days for MGB, whereas 185 min and 
6.2 days for RYGB; P<0.05) [82].

In our study, at 3–5 years of follow-up, %EWL after 
VBG was converted to RYGB was 61 ± 13%, whereas 
after VBG was converted to MGB was 73 ± 8% 
(P>0.05). This was reported by Salama and Sabry 
[82] after 1-year follow-up, indicating that that there 
was no significant difference, as both procedures have 
similar weight loss efficiencies.

There were no significant complications recorded 
after this conversion procedure in our study. However, 
other studies reported a significant decrease in the 
rate of complications after MGB in comparison with 
RYGB, which was 2.5 and 9.5%, respectively [82]. 
This difference may be owing to the small sample size 
or the fact that these types of redo surgeries at our 
center are done by senior bariatric surgeons with good 
experience. Important to notice is that not all cases 
with failed VBG can be converted into MGB and 
sometimes we have to do RYGB. The decision should 
be taken intraoperatively depending mainly on the 
actual intraoperative pouch length.

In our study, we had two cases of weight regain after 
failed RYGB who were corrected by resizing of the 
gastric pouch. There are different methods to combat 
WR after RYGB as illustrated by Felsenreich and 
colleagues, including (a) pouch resizing, (b) pouch 

banding, (c) pouch resizing plus pouch banding, and 
(d) common limb shortening (i.e. distalization). They 
compared the four groups regarding weight loss and 
complications developed and concluded the follows: 
(a) no significant differences concerning additional 
weight loss among the four methods; (b) no risk of 
malnutrition with pouch resizing, but there is with 
bypass distalization; and (c) pouch banding (+/− 
resizing) poses a high risk of dysphagia [83].

We had only two cases in our series whose primary 
operation was LAGB, and both were converted to 
SG. This small number compared with the literature 
is due to the low prevalence of LAGB in our locality 
compared with Europe and USA, where it was one of 
the most performed bariatric operation [84–86].

Conversion of LAGB to SG seems to be safer than 
RYGB [87,88]. The same was reported in a study of 
32 RYGB and 72 SG patients who were converted 
from AGB, and the results were 9.3 versus 2.8% 
for reoperation rate and 18.8 versus 12.5% for 
complication rates (P>0.05) [89]. Similarly, Moon and 
colleagues reported on their experience with 54 patients 
undergoing conversion and found higher reoperation 
(10 vs. 8.3%) and hospital readmission (17.5 vs. 8.3%) 
with RYGB compared with SG [90]. On the contrary, 
a meta-analysis included 1370 patients, and 30-day 
morbidity for single-stage conversion was 10.9% for 
SG and 8.3% for RYGB [91]. It is possible that over 
time, with increase in the proportion of patients who 
present for ABG conversions, further experience has 
led to improved outcomes after RYGB.

RYGB is the best option to convert failed LAGB based 
on experience of more than 12 000 cases [92].

Gastrointestinal leak remains one of the most dreaded 
complications in bariatric surgery [93], with a current 
reported rate of 0.3–0.4% [94]. We had 14 cases 
of leakage: 11 post-SG, two post-MGB, and one 
postgastric plication.

In 10 of 11 cases after SG, the location of the leakage 
was near the CEJ, which represents an anatomical 
area of weakness for any sutures. This was stated in the 
literature, which is due to the thinner fundic wall and 
less vascularization than the rest of the stomach. In 
addition, this area under the cardia is more sensitive 
to technical failure or to any increase in intragastric 
pressure [95,92]. When technical factor is the cause, 
the leakage tends to appear in the first 2 days of the 
postoperative period, whereas when ischemic factor 
is the cause, the leakage tends to appear 5–6  days 
postoperatively [95]. It was reported that postsleeve 
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fistulas are the most difficult to heal in comparison 
with those after RYGB owing to the high pressure 
within the stomach after SG.

The surgical option is considered to be indicated 
primarily when a leak appears in the immediate 
postoperative period and/or in patients in poor 
condition to tolerate them, whereas nonoperative 
management is indicated in cases in which the leak 
arises late and patients are in good general condition 
of health.

The use of endoscopic therapy and stenting for the 
management of leaks was first reported in 2006 [96]. 
Theoretically, endoscopic stenting is a minimally invasive 
technique with early ambulation, enteral feeding, more 
patient comfort, shorter hospital stay, and less cost. In 
the current study, half of the cases (n=7) were treated 
with combined surgical management and stents. 
Three (42%) cases out of the seven had symptoms of 
stent intolerance such as severe retrosternal heaviness, 
persistent hiccough and eructation, acid and biliary 
reflux, and intractable vomiting.

PPIs, antiemetics, stepladder analgesics, antispasmodics, 
calcium channel blockers, and tranquilizers can be used 
to relieve intolerance. Patient and family counseling 
and assurance can help improve patient tolerance. The 
prevalence of intolerance not responding to medical 
treatment and mandating stent removal reached up to 
10–20% in some reports [97,98]. Stent migration is 
a costly complication associated with delayed healing 
and more endoscopic interventions with an estimated 
prevalence of 10–60% [99,100]. We had two cases of 
stent migration that were managed endoscopically.

Five out of the seven cases had spillover, after which 
three cases had to stop oral intake and to use the 
feeding jejunostomy tube. After stent removal, two 
cases developed stricture, which needed endoscopic 
dilatation. So, stent is a double-edged weapon, with its 
well established hazards.

Modifications were introduced such as endoscopic 
suturing, which have allowed for stents to be secured, 
thereby minimizing migration [101]. In this study, only 
one case had stent fixation by surgical suture. A new 
generation of specifically designed longer endoscopic 
stents represented a new starting point in the 
endoscopic management of leaks after LSG, but their 
clinical tolerance remained poor, imposing frequent 
endoscopic control and restricting their use [102,103].

Later, a new trend was adopted to use the pigtails instead 
stenting as a first intention of endoscopic treatment 

with a better quality of life for patients [104–106]. 
Pigtail drain was initially described by Pequignot et al. 
[105] in post-SG leaks. They claim it to be efficacious, 
better tolerated, requiring fewer procedures per patient, 
and with shorter healing time than the covered SEMS.

In our series, the only patient who experienced a 
chronic fistula necessitating a total gastrectomy 
10 months after initial bariatric surgery was a patient 
who presented with leakage 14 days after SG for which 
UGIE was done and an internal pigtail drain was 
placed. The patient developed acute abdomen next day 
owing to pneumoperitoneum with rapid deterioration 
which required laparoscopic exploration. Vital signs 
improved with insertion of the first port and deflation 
of abdomen. Toilet and lavage plus feeding jejunostomy 
were done. The patient was discharge on the fifth 
postoperative day on feeding from a jejunostomy tube. 
On follow-up visits, the patient had 10 sets of UGIE 
in which pigtail was inserted and frequently replaced 
plus dilatation of a stricture at mid body of the sleeve. 
Ultimately, the leak did not stop and the patient had 
total gastrectomy later.

Gastric leak following LSG management must be 
tailored to meet several criteria: the type of leak (acute 
or chronic), the size of the fistulous site, and the 
presence of stenosis (functional or mechanical). The 
decision to use a specific endoscopic approach must be 
based on endoscopic findings [67].

Pigtail stent simultaneously drains the infected 
collection and acts as a foreign body, thus promoting 
the re-epithelialization of the mucosa defect. 
A systematic evaluation between 4 and 6 weeks after 
pig tail placement should be considered to reactivate 
the pigtail effect. More importantly, the replacement 
of the pigtail will cause additional trauma and will 
stimulate the formation of granulation tissue [67].

Pigtail placement should be indicated only for patients 
who will adhere to strict follow-up endoscopy every 
7–10 days with the risk of repeated general anesthesia, 
so each patient should be selected wisely.

In this study, there was a single case of leakage after 
gastric plication that underwent SG with good 
outcome. Leakage from the plication line and gastric 
perforation following LGP were reported by multiple 
studies reported [107–111]. LGP is still being 
performed owing to its purported financial advantage 
over SG. A  recent meta-analysis comparing 2668 
patients who underwent LGP and 574 patients who 
underwent LSG concluded that LGP had higher rates 
of complications and reoperation, and less %EWL 
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compared with LSG. Despite modest initial cost 
benefit of LGP, when considering costs associated with 
the complications and reoperations, LSG is superior to 
LGP in outcome and cost-effectiveness [112].

Stenosis below the leak was documented in one case 
in our series with no history of stenting, for which 
endoscopic dilation was needed, and this may be the 
cause for leakage as a result of increased intraluminal 
pressure as described in many studies [95,113,114].

In our study, we had five cases that underwent 
reoperation owing to malnutrition: four of them were 
post-MGB cases and one was post-butterfly procedure 
case. This is in accordance with other studies, which 
reported that the most common cause (40–60%) for 
revision after MGB is malnutrition [115–118].

All of them are females. This can be explained by the 
fact that adolescents and women in reproductive age 
are the most vulnerable groups at risk of nutritional 
deficiencies [119], yet this is typical of patients seeking 
bariatric surgery. This female predominance undergoing 
reoperation for malnutritional causes was described in 
many studies [115,117].

Suspicion of risk of malnutrition in obese patients is a 
clinical challenge. This is more difficult after bariatric 
surgery as the reduced food intake is considered a 
success [120]. Malnutrition can be assessed clinically 
and also by some laboratory tests. In the current study, 
all patients presented with physical weakness, one 
patient presented with generalized anasarca, and one 
patient presented with lower limb edema. On assessing 
associated complications, two patients reported 
recurrent respiratory tract infection, one patient 
reported recurrent drowsiness, and all patients reported 
psychological depression. These variable presenting 
symptoms were described in many studies.

Several studies have assessed the incidence of 
hypoalbuminemia after bariatric surgery and most 
used albumin cutoff levels of 3–3.5 mg/dl [121]. In our 
study, the mean albumin level was 3.2 mg/dl (range, 
1.9–3.7).

Most reports attribute malnutrition to excess length 
of the BPL in MGB. Many policies are recommended 
to avoid this complication, including measurement of 
the whole bowel length, bypass of a fixed percentage 
of bowel length, tailoring the BPL according to BMI, 
and adherence to a maximum of 150–200 cm length 
of BPL [122]. With biliopancreatic limb length of 
200 cm, the incidence of malnutrition is 2–3% but 
is rapidly increasing with longer limb length. With 

a biliopancreatic limb length of 150 cm, the risk for 
malnutrition is very low [67].

In this series, two patients who presented with 
malnutrition had a BPL length of 200 cm and three 
had PBL of about 300 cm. Similarly many studies 
reported length of BPL of 150–300 cm based on BMI.

Ahuja et  al. [123] published a comparative study. 
A  total of 101 patients who underwent MGB were 
divided into three groups of 150, 180, and 250 cm 
depending on the length of BPL bypassed. The 
nutritional parameters (vitamin D3, vitamin B12, 
serum iron, serum ferritin, total protein, serum albumin, 
and serum globulin), anthropometric measurements 
(weight and BMI), and comorbidity resolution (type 
2 diabetes mellitus and hypertension) were compared 
among the three groups at 1-year follow-up. There was 
a statistically significant difference in the number of 
patients having deficiencies in all of the nutritional 
parameters, except globulin, between 150 and 250-
cm groups (P<0.05). On comparing 180 and 250-cm 
groups, a statistically significant difference was present 
in vitamin D3, vitamin B12, and total protein (P<0.05) 
only. The difference was statistically insignificant 
among the three groups based on type 2 diabetes 
mellitus, hypertension resolution, and %EWL, but 
TWL between 150 and180 cm and between 150 and 
250 cm showed significant difference. The authors 
concluded a 150-cm BPL length is adequate with very 
minimal nutritional complications and good results. 
A 180-cm BPL can be used in super obese, whereas 
a 250-cm BPL should be used with utmost care as it 
results in significant nutritional deficiencies. The same 
consequences have been expected after secondary 
MGB after SG [123].

In the current study, one case reported long history 
of steatorrhea. Socioeconomic and financial status 
play a role that cannot be ignored in compliance 
to supplementations, healthy high-protein diet, 
readmissions, good hygienic standards, intensive 
nutritional therapy, and even in the coverage of reversal 
surgery [115]. In our study, 80% of patients had a 
low socioeconomic status and 20% had a medium 
socioeconomic status according to the modified Fahmy 
et al. [124] scoring system. So, if a patient cannot afford 
postoperative supplementations, the decision to do a 
bypass as a primary operation will be hazardous,

Gastric stricture (GS) is a well-recognized complication 
after SG with a negative effect on patients’ nutritional 
status and quality of life. Vigorous debate exists 
concerning many aspects of its management [125–
127]. The reported prevalence of stricture after SG is  



Reoperative bariatric surgery Elgeidie et al. 1065

0.1–4%; however, the actual prevalence in the 
community is expected to be more [125,128].

The timing of the presentation of obstructive gastric 
symptoms (OGSs) is crucial in the management plan 
[129]. The presentation can occur months to years 
after SG [127]. This time lag between index surgery 
and management usually occurs owing the attempt by 
patients to adjust to symptoms or seek conservative 
measures before the endoscopic intervention. The two 
cases with GS presented with OGS after 8–10 months 
following SG.

Many studies reported a high success rate (88–
100%) after a long interval to endoscopic dilatation  
(5–24 months) [130–132].

Few studies recommended early laparoscopic 
exploration to evacuate hematomas, cut encroaching 
sutures, or perform gastropexy [133,134]. However, 
early surgical intervention is not simple, and the 
stricture in some cases may be transitory owing to 
edema or hematoma, which will resolve spontaneously 
[130].

Early OGSs should be managed by patient education, 
behavioral training, intravenous fluids, steroids, and 
anti-reflux therapy [135]. A  recent study reported 
a success rate of 68.8% (11/16 patients) for medical 
treatment in the resolution of OGSs [134]. PBD using 
Achalasia balloon is the mainstay of treatment for GS 
not responding to medical treatment [135]. Many of 
the technical details are controversial, including balloon 
size, duration, and the number of sessions. However, 
early PBD is not recommended, as it may lead to the 
dehiscence of the staple line [134].

Recent studies present new endoscopic techniques 
for the management of GS such as gastric peroral 
endoscopic myotomy and tunneling stricturotomy 
[136,137]. However, the most used technique with an 
accepted outcome after the failure of PBD is endoscopic 
stenting owing to its less invasive nature with special 
emphasis on the possible complications of intolerance, 
migration, and postremoval stricture. Reoperation was 
recommended in cases associated with weight regain 
after failure of endoscopic stenting, and the operation 
of choice is RYGB [125,135].

However, the feasibility of RYGB is decreased 
dramatically after questionable surgical interventions 
owing to extensive adhesions and distorted anatomy. 
In some cases, beginning with questionable techniques 
ended up with total gastrectomy or even a patient with 
permanent feeding jejunostomy [130].

Alternative surgical techniques include seromyotomy, 
adhesiolysis with or without gastropexy, stricturoplasty, 
median gastrectomy, and circular gastro-gastrostomy. 
These procedure are technically demanding and 
associated with high morbidity and failure rate  
[138–140].

In the current study, we had seven cases with GS: four 
after VBG, two after SG, and one after GP. The mean 
time of presentation after index surgery was 11 months 
for SG, 4.6 year for GP, and 6.8 years for VBG. The 
first session of PBD did not improve symptoms, so the 
decision was to do directly RYGB.

Gastric outlet obstruction is a significant complication 
following VBG, with outlet stenosis rates ranging 
between 10 and 20% of VBG patients [141–143]. 
Although weight regain is the most common 
indication for revisional surgery, studies report that 
more than 30% of patients being revised from VBG 
in the literature were as a consequence of symptomatic 
outlet stenosis [3,12,141,144]. In our study, we had 
four cases of stricture after VBG.

For gastric stenosis after VBG, nonsurgical modalities 
including endoscopic dilatation are often unsuccessful 
[141]. Poor response to initial endoscopic dilation 
is an important prognostic indicator for surgical 
management of outlet stenosis [145,124]. Two cases 
in our study with stenosis after VBG underwent 
endoscopic dilatation with poor response, which 
eventually needed surgery.

Surgical revision management options include 
conversion to RYGB, VBG reversal by GG, and 
stoma revision [146]. In the current study, two cases 
were converted to RYGB: one of them was admitted 
multiple times owing to dumping syndrome, which 
was managed conservatively by dietary instructions 
and medical treatment. A  single female case was 
reversed by doing GG, and during follow-up, she had 
severe GERD symptoms, which responded to medical 
treatment.

We had only one case that was converted to SG, 
although this is not commonly recommended in the 
literature, as the belief was that a previously failed 
restrictive procedure is a relative contra-indication to a 
repeated restrictive procedure [147]. In addition, there 
is a theoretical risk of increased leak rates from creating 
high intraluminal gastric pressures near a potential 
area of weakness at the site of the mesh or ring [141]. 
This case was discharged on the fourth postoperative 
day on oral fluids but developed vomiting, which 
required admission. OGG showed no evacuation of 
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contrast. The patient was discharged on her request 
and experienced frequent vomiting for 3 years till she 
had second reoperation by a senior consultant outside 
our center, where adhesiolysis and fixation of the sleeve 
was done. The patient showed excellent oral tolerance 
afterward.

SG is a well-known procedure with high postoperative 
prevalence of GERD [148–150]. In a recent study, the 
development of GERD appeared to be related to the 
sleeve stenosis and de novo hiatal hernia that occurred 
after primary SG [4]. At our study, we had four patients 
who presented with persistent GERD that proved to 
be intractable, that is, GERD that was nonresponsive 
or inadequately responsive to potent PPI therapy and 
all had SG as the index operation. The reoperation 
of choice for three of them was RYGB, which was 
confirmed in many studies to be effective in controlling 
GERD symptoms without any need for medication in 
80% of the patients [54,56,57,151].

There have been many studies regarding diagnosis 
of GERD after SG [27–29,152–154]. However, it 
is difficult to evaluate which diagnostic test or tests 
(endoscopy, pH study, manometry, radiology, or 
histology) should be applied because the criteria used 
to diagnose GERD have differed. In our center, we 
usually perform endoscopy and radiology to evaluate 
the severity of GERD, but we regard patients’ clinical 
history as an important evidence. This was evident in 
our study as only one (25%) patient had GERD in 
both UGIE and OGG, whereas the remaining three 
had GERD in one investigation only.

In the current study, all of the patients who had 
reoperation for GERD had achieved acceptable weight 
loss after their index SG at the time of presentation 
(%EWL at reoperation 63 ± 11.6). So, RYGB is an 
ideal option, as it results in minimal further weight 
loss, which is an added advantage, as these patients 
usually do not seek much further weight loss [155]. 
Again, this point raises doubts about the efficacy of 
such conversions for those converted for IWL which 
was previously discussed.

One of the complications of bariatric surgery is 
postoperative bleeding. In the literature, the reported 
reoperation rate ranges from 0.8 to 2.5% compared 
with 1% in our study, which is relatively low [156–159].

Postoperative bleeding is often self-limiting; however, 
occasionally it can lead to significant morbidity or 
mortality. In our center, we explored nine cases of 
reactive bleeding with no reported morbidities or 
mortalities.

Evidence has been found that postoperative hemoglobin 
and heart rate were associated with bleeding, but not 
systolic blood pressure (SBP) or patient characteristics 
[160]. In our study, tachycardia (heart rate >100) was 
found in all patients, so it is a good negative sign. 
However, low SBP less than 90 was found in five 
out of nine case with active hemorrhage. This could 
be explained by the normal physiological sequence 
of hypovolemic shock, which starts by tachycardia 
followed by lowering of SBP.

Our results show that 66.6% of cases had no active 
bleeding identified on reoperation, whereas only 33.3% 
had a definite active source of bleeding. However, 
exploration help in the evacuation of a hematoma may 
alleviate symptoms. This was shown in a recent study 
[161]. Moreover, in patients with intraluminal bleeding, 
surgical exploration help in identifying a dilated biliary 
limb or gastric remnant due to clots obstructing it, 
which may result in a staple line leak [157].

Endoscopic management is another viable option, 
which has been described in the management of early 
postoperative gastrointestinal hemorrhage, using 
epinephrine injection and cautery [157,162]. However, 
if the bleeding is more distal or if there is an intra-
abdominal source as well, then the endoscopy might be 
less helpful. An ideal, ‘hybrid’ option is the combination 
of upper endoscopy with simultaneous laparoscopy 
[161]. However, this approach is not the standard 
practice in our institution, as laparoscopy is usually 
efficient and bleeding in most cases is extraluminal.
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