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Introduction
	 Laparoscopic Sleeve Gastrectomy (LSG) is well accepted as a 
stand-alone bariatric procedure and currently, after Laparoscopic 
Roux-en-Y Gastric Bypass (LRYGB), the second-most performed 
bariatric procedure worldwide showing a rise in prevalence from 0% 
in 2003 to 37% of the world total (n=468.609) in 2013 [1]. A drawback 
of this procedure is that in approximately 15% of patient’s inadequate 
weight loss, substantial weight regains or gastroesophageal reflux fol-
lowing the primary procedure is observed necessitating revisional 
surgery [2-5]. Several revisional procedures such as resizing the sleeve 
[6,7], banding of the sleeve [8], conversion of the sleeve into a gas-
tric bypass [9,10], a mini gastric bypass [11], duodenal switch [12] 
or single anastomosis duodeno-ileal bypass with sleeve gastrectomy 
(SADI-S) [13] have been proposed to achieve further weight loss.

	 In case of revision into a LRYGB, gastric pouch creation may be 
performed by ‘transecting the sleeve only’ or with additional calibra-
tion of the often-dilated gastric pouch in vertical direction to reduce 
the size of the pouch. Smaller sized pouches in LRYGB have been as-
sociated with better weight loss [14]. Revision of a LSG into a LRYGB 
was initially not routinely performed with reduction of the gastric 
pouch in our institute as well as in others [9,10]. Hence, we analyzed 
both LRYGB revisions with and without reduction of the gastric 
Pouch in our center. Subgroup analysis was performed to assess the 
additional effect of gastric pouch reduction during conversion into a 
LRYGB.

Materials and Methods
Patients
	 From March 2008 to September 2014, 84 consecutive patients un-
derwent conversion of a LSG into a LRYGB in our center. All patients 
who met the Reinhold criteria modified by Christou, defined as BMI 
≥35 or <50% EWL, were considered as inadequate weight loss or sub-
stantial weight regain 1 year after primary surgery and were poten-
tial candidates for revisional surgery in our center [15,16]. Patients 
who underwent conversion from LSG into LRYGB due to inadequate 
weight loss or weight regain and with at least one year of follow up 
after the revisional procedure were included in the current analysis, 
resulting in a cohort of 42 patients. Informed consent was obtained 
from all patients. This retrospective study did not require medical eth-
ical approval of the Institutional Review Board of Franciscus.

Surgical technique
	 All primary LSG procedures were performed in our center as 
described in detail before [17]. During the initial procedure in all  
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patients received 34 French bougie used. After maximal dietician and 
psychological counseling, patients were discussed in a multidisci-
plinary bariatric meeting prior to being scheduled for revisional sur-
gery. Conversion from LSG to LRYGB was independently performed 
by two surgeons using a 5-trocar technique similar to primary LRYGB 
as described by Leifsson et al [18]. The sleeve was transected between 
the first and second gastric vessel using a linear stapler Echelon 60 
mm. One of the surgeons standardly reduced the diameter of the gas-
tric pouch also stapling it in vertical direction along a 34 French bou-
gie, whereas the other did not. Since patients were randomly assigned 
to a surgeon, they were also randomly allocated a reduced or non-re-
duced gastric pouch. Pouch volumetric was not performed. The 3 cm 
long linear gastro jejunostomy was created with the Echelon 60 mm 
gold cartridge. The biliopancreatic limb of 60 cm and the alimentary 
limb of 150 cm were standard like in a primary LRYGB procedure for 
both surgeons.

Data collection
	 Our prospective database of bariatric procedures contained pa-
tient records about the primary procedure (LSG). Information about 
the revisional procedure (LRYGB) was retrospectively retrieved from 
the written and electronic patient records. Outpatient and clinical data 
on the primary and the revisional procedure were obtained starting 
from the preoperative primary LSG visit up to 3 years after the re-
visional LRYGB procedure. The primary outcome parameters were 
body weight (kg), body-mass index (BMI), percentage excess BMI loss 
(%EBMIL) and percentage total weight loss (%TWL).

Statistical analysis
	 All analyses were performed using SPSS (PASW) 18.0 software 
(SPSS Inc., Chicago, Illinois, USA). Reported data are expressed as  

Pre LSG (n=43) Pre LRYGB (n= 43) 1 year FU (n=43) 2 year FU (n=31) 3 year FU (n=21)

Sex male (n) 8 (18.6%) 8 (18.6%) 8 (18.6%) 5 (16.1%) 4 (19.0%)

Age (years) 44.1±9.7 46.8±9.2 47.8±9.3 48.6±9.7 50.9±8.6

BMI (kg/m2) 47.6±7.5 40.1±5.3 35.7±6.3 34.2±5.9 35.1±8.0

Weight (kg) 135.6±26.1 114±18.1 101.2±19.1 96.7±16.8 98.7±21.3

Comorbidities (n)

Type 2 diabetes 15 (34.9%) 7 (16.3%) 8 (18.6%) 9 (29.0%) 5 (23.8%)

Hypertension 17 (39.5%) 11 (25.6%) 8 (18.6%) 7 (22.6%) 4 (19.0%)

Dyslipidemia 9 (20.9%) 9 (20.9%) 8 (18.6%) 6 (19.4%) 3 (14.3%)

Reflux disease 12 (27.9%) 13 (30.2%) 17 (39.5%) 8 (25.8%) 7 (33.3%)

Medical history (n)

Abdominal surgery 19 (44.2%) 19 (44.2%) 26 (60.5%) 19 (61.3%) 10 (47.6%)

Table 1: Baseline characteristics.

Data was expressed as mean ±SD or as absolute numbers with its percentage of  the subgroup.

N: Number; kg/ m2: Kilograms per Square Meter; BMI: Body Mass Index.

n Reduced Gastric Pouch n Non-reduced Gastric Pouch P-value

Pre LRYGB 17 25

BMI 39.5±5.9 40.5±4.9 0.589

%EBMIL 31.1±25.4 29.4±17.6 0.857

%TWL 16.3±10.7 13.9±8.4 0.661

1 year FU 17 25

BMI 36.2±7.4* 35.3±5.6* 0.857

%EBMIL 52.8±44.0 55.3±15.6* 0.290

%TWL 23.4±15.1* 25.3±7.2* 0.290

2 year FU 9 22

BMI 32.5±2.3* 34.9±6.8* 0.499

%EBMIL 69.6±8.5* 57.2±20.2* 0.365

%TWL 34.3±5.3* 25.8±8.3* 0.089

3 year FU 4 16

BMI 29.6±3.8* 36.5±8.3* 0.087

%EBMIL 78.2±19.7* 52.1±22.6* 0.582

%TWL 36.8±10.4* 23.6±9.0* 0.582

Table 2: Weight loss results.

Data was expressed as mean ±SD.

Group differences were tested using nonparametric tests.

*P<0.05 Compared to Pre-LRYGB using paired samples t-test.

https://www.henrypublishinggroups.com/


Citation: Vijgen GHEJ, Birbal RS, Apers JA, van Mil S, Biter LU, et al. (2018) The Importance of Gastric Pouch Reduction in Conversion of Laparoscopic Sleeve 
Gastrectomy into Roux-en-Y Gastric Bypass. J Obes Bod Weig 1: 001.

Volume: 1 | Issue: 1 | 100001
ISSN: HJOBW

3 of 4
Henry Publishing Group
© Vijgen GHEJ 2018

mean ± standard deviation (SD) for continuous variables and as per-
centages for categorical variables. Excess BMI Loss (EBMIL) is ex-
pressed as %EBMIL = 100 - [(follow-up BMI - 25/ starting BMI before 
LSG - 25) x 100]. Total Weight loss (TWL) is expressed as %TWL = 
[(starting weight before LSG - final weight) / starting weight before 
LSG] x 100. Group parameters at different time points were compared 
using paired Student’s t-tests. Differences within the group were com-
pared using unpaired Student’s t-tests. Univariate logistic regression 
with Student’s t-test was performed to define the effect of calibration 
of the pouch on weight loss; p-values below an alpha of 0.05 were con-
sidered to be statistically significant.

Results
	 A total of 1343 primary LSGs were performed between Septem-
ber 2006 and August 2014. Our cohort (n=42, 3.1% of the total, Table 
1) represents a large part of our known group of patients converted 
into LRYGB after LSG (n=84, 50%). Actively contacting our patients 
to increase follow-up rates resulted in follow-up percentages of 100%, 
73.8% and 50% for follow-up terms of respectively 1, 2 and 3 years; 
these rates were equally distributed over both groups.

	 Indications for revision were in adequate weight loss or substantial 
weight regain after LS Gas defined by the Reinhold criteria. [12]. The 
revisional procedure was performed after a mean period of 33.3±15.6 
months (range, 16.1 - 63.2 months). The mean preoperative BMI was 
40.1±5.3 kg/m2 (range, 30.2-58.1 kg/m2) (Table 1&2).During the re-
visional procedure 17 (40.5%) patients received a LRYGB with a re-
duced gastric pouch and 25 (59.2%) patients received a LRYGB with a 
non-reduced gastric pouch (Table 2). Mean operative time for LRYGB 
with or without gastric pouch reduction was 79.9±31.9 minutes (range 
41-159 minutes) and 108±44.7 minutes (range, 46-215 minutes) re-
spectively. Intra-operative complications did not occur and postop-
erative complications during admission were not observed. The mean 
length of hospital stay was 2.3±1.7 days (range, 1-10 days). None of the 
patients passed away within the first 30 postoperative days. After revi-
sion, 4 patients with an uncalibrated pouch required a 2nd revision for 
persistent weight loss failure. 3 of these 4 patients received a secondary 
calibrated pouch.

	 The mean follow-up period after LRYGB was 27.7±11.2 months 
(range, 7.3-45.3months).Although a significant decrease in mean 
BMI Total group was not observed at 1 year of follow-up (35.7±6.3 
kg/m2, P>0.05), it was observed at 2 years (34.2±5.9 kg/m2, P<0.05), 
and 3 years (35.1±8.0 kg/m2, P<0.05) of follow-up (Table 2).The mean 
%EBMIL Total group and the mean %TWL Total group significantly 
increased from, respectively, 31.4% and 15.4% to 56.9% and 25.5% at 
1 year of follow-up and remained stable thereafter.

	 Additional analyses were performed for two subgroups; patients 
with a reduced gastric pouch (n=17) and patients with a non-re-
duced gastric pouch (n=25) (Table 2). A significant decrease in BMI 
(from 39.7±6.0 kg/m2 to 35.9±7.5 kg/m2) as well as increase in %EB-
MIL (from 34.2±22.4% to 59.1±35.7%) and increase in %TWL (from 
16.6±9.3% to 25.7±11.8%) was observed for patients with a reduced 
gastric pouch at 1 year of follow-up. All 3 parameters showed fur-
ther improvement thereafter (P<0.05). In contrast to patients with a 
non-reduced gastric pouch, who also achieved a significant decrease 
in BMI (from 40.5±4.9 to 35.3±5.6 kg/m2) as well as an increase in 
%EBMIL (from 29.4±17.6 to 55.3±15.6) and %TWL (from 13.9±8.4 
to 25.3±7.2) at 1 year of follow-up, but remained stable thereafter with  

values significantly better as compared to before revisional surgery. 
In conclusion, no significant differences were observed in additional 
weight loss in patients with a reduced gastric pouch versus patients 
with a non-reduced gastric pouch.

Discussion
	 With increasing numbers of bariatric procedures being performed 
globally, the number of patients who do not achieve the desired weight 
loss also rises, regardless of the applied procedure. Thus, an important 
aspect of bariatric surgery is revisional surgery. As LSG is currently 
the most frequent performed procedure worldwide [1], the question 
arises which secondary procedure would be most effective in achiev-
ing additional weight loss in case of inadequate weight loss or substan-
tial weight regain. Consensus regarding this matter has not yet been 
established and inadequate weight loss and weight regain remain a 
concern for both the patient and the bariatric surgeon.

	 Reports on conversion of LSG to LRYGB are limited, discuss small 
numbers of converted patients and also include revisions of gastro- 
esophageal reflux after LSG. Gautier et al. [9] reported on 18 conver-
sions of which 9 nine were due to insufficient weight loss; an addi-
tional BMI decrease from 40.9 kg/m2 before revision to 35.8 kg/m2 
was observed within FU 3.6-31.1 months. Langer et al. [10] reported 
on 8 revisions of LSG into LRYGB of which 5 for weight regain. After 
conversion, a mean weight reduction of 15.2±8 kg was achieved with-
in FU 1-52 months. Since then, several other reports on revisional 
surgery after primary LSG have been published aiming to increase in-
sight into which revisional procedure yields the best results in terms of 
additional weight loss [5,19-32]. This data has, currently, not yet been 
merged and analyzed in a meta-analysis.

	 This report describes 42 patients who underwent conversion from 
LSG into LRYGB (with or without gastric pouch reduction) due to 
inadequate weight loss or weight regain. A non significant decrease in 
BMI was observed for the total group at1 year of follow-up, whereas a 
significant decrease in BMI was observed at 2 and 3 years of follow-up 
(compared to before LRYGB). A decrease in BMI was, however, main-
ly observed during the first postoperative year and remained stable 
thereafter. Interestingly, continued weight loss was only observed in 
patients with a reduced gastric pouch. In conclusion, revision from 
LSG into LRYGB in patients with inadequate weight loss or weight 
regain resulted in significant additional weight loss. Additional gastric 
pouch reduction did not further increase weight loss.

	 Limitations of this study were the retrospective design, which 
makes the results subjective to bias and the limited follow-up. Despite 
these limitations we report on a large cohort of conversions due to 
inadequate weight loss or weight regain. Additional prospective re-
search of larger cohorts with longer follow-up is required to properly 
assess which conversion technique is the most effective in achieving 
additional weight loss after primary LSG.
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