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Abstract
Background: Sleeve gastrectomy (SG) has been rapidly accepted as a valuable bariatric procedure before its
effectiveness on weight loss in the long-term is clearly demonstrated. Re-sleeve gastrectomy (RSG) has been shown
to provide promising results for patients with insufficient weight loss after SG.
Methods: Seven patients underwent a re-sleeve gastrectomy procedure for insufficient weight loss after a mean
30±10 month follow-up associated with a dilated gastric pouch seen in upper gastro-intestinal contrast study.
Results: Before SG, mean initial weight was 151 41 kg, mean Body Mass Index (BMI) was 55.4±12.5 kg/m2,
4 had a BMI more than 60 kg/m2 and 3 had a gastric banding before their SG. At follow-up of 12 months after SG,
mean weight was 131 ±31 Kg, mean BMI was 48±9 kg/m2, mean %Excess Weight Loss (EWL) was 30 5%, and mean
%Excess BMI Loss (EBL) 23 ±3%. At a follow-up of 12 months after RSG, final mean weight was 92 ±10 Kg, final
mean BMI was 34±4 kg/m2, and mean %EBL since the second operation (RSG) was 58±17% (mean %EBL since the
first operation (SG) was 6618%), and mean %EWL since the second operation (RSG) was 4217%(mean %EWL since
the first operation (SG) was 6618%). The RSG resulted in significant mean %EBL (p<0,001) and in significant mean
%EWL (p=0,029), compared to the initial SG results.
Conclusion: In patients with insufficient weight loss after SG, RSG resulted in successful extra weight loss.

Keywords: Sleeve gastrectomy; Re-sleeve gastrectomy; Revisional
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Introduction
Sleeve gastrectomy (SG) presents many advantages in comparison
with other procedures used in the surgical treatment of morbid obesity
[1,2]. This procedure has been documented to be more effective than
gastric banding [2] and has been associated with fewer complications
than Roux-en-Y gastric bypass especially in super superobesity [1,3].
However the presence of limited weight loss, especially in super
superobese patients, second-stage operations such as gastric bypass
or duodenal switch have been suggested [1,3-5]. Additionally due to
concerns about the secondary dilation of the gastric pouch associated
to weight regain, the re-sleeve gastrectomy (RSG) has been recently
proposed [6]. Baltasar reported the first RSG in 2006 for two patients
(BMI of 58 and 65 kg/m2) [1]. Iannelli et al. [6] reported the results of
13 obese patients, with mean body mass index (BMI) of 44.58 kg/m2,
operated for a second SG after insufficient weight loss following the
first SG. Results were impressive with a final BMI of 27.5 kg/m2, 71.4%
excess weight loss (%EWL), and 82.8% excess BMI loss (%EBL) at 12
months follow-up, with no associated morbidity [6].
In the present study we confirmed the safeness of this procedure
and we underlined the higher effectiveness of the second surgery.

Patients and Methods
Patients were considered for SG revision when weight loss was
estimated as insufficient 18 months since their first operation by using
the following criteria: loss of less than 50% of excess weight, progressive
weight regain, persistence of comorbidities supposed to improve with
further weight loss, and if there were a dilated gastric pouch seen in
upper gastro-intestinal contrast studie. Dilated gastric pouch was
defined by the persistence of a large part of the gastric fundus and/or
the body and/or the upper part of the antrum. All patients gave their
written informed consent prior to surgery, and had at least a 12 month
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follow up after their RSG. Comorbidities were assessed in each patient.

Surgical technique
All RSG’s were completed laparoscopically. At first, any liver
adhesions to the anterior surface of the stomach were removed. Then,
we released the left border of the gastric tube and the posterior side of
the gastric tube until the visualization of the left crura of the diaphragm
and we have performed the RSG after the introduction of a 34 French
boogie. The section of the gastric tube was started at 4 cm from the
pylorus in case of dilation of the antrum. In the case of isolated dilatation
of the fundus, only the expanded portion was resected. In all cases the
section of the gastric tube was performed parallel to a 34 French boogie
using laparoscopic linear staplers (EndoGIA®-Covidien®, Mansfield,
MA, USA) and using staple line reinforcement with running sutures.
A drain was routinely left in place. A liquid diet was started gradually
until the third day and then semi liquid for a three-week period. An
upper gastrointestinal contrast study was performed at the third day
after surgery to diagnose any leak.

Data
Data were entered into a prospectively held data base that included
age, gender, BMI, %EWL, %EBL, before SG, at the time of RSG, and at
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follow-up visits (1,3,6,and 12 months and every 6 months thereafter).
All RSG patients were operated after a follow up from SG in order to
have a minimum of 18 month evaluation for insufficient weight loss
since the first operation. BMI, %EWL, and %BML were calculated for a
12 month period [7] following the first SG and for the same time interval
after RSG. Also, we have evaluated duration of surgery and hospital
stay, postoperative complications, and comorbidities evolution.

Results
We report, here, a study of 7 patients (5 females, 2 males) with a
mean age of 46 (19-60) years old who underwent SG plus RSG. Before
SG, mean initial weight was 151 ±41 kg, mean BMI was 55.4±12.5 kg/
m2, 4 had a BMI more than 60 kg/m2 and 3 had a gastric banding before
their SG. Patients presented the following comorbidities: hypertension
in two patients, sleep apnea syndrome in two patients, knee joint
disease in two patients and dyslipidemia in one patient.

Figure 1: BMI evolution one year after SG (before RSG) and one year after
RSG.

At follow-up of 12 months after SG, mean weight was 131±31 Kg,
mean BMI was 48±9 kg/m2, mean %EWL (since the first operation)
was 30±5%, and mean %EBL 23 ±3%. The comorbidities that remained
were: hypertension in one patient, sleep apnea syndrome in one patient,
knee joint disease in two patients, dyslipidemia in one patient.
All RSG patients were operated after a mean 30±10 month (range
20 to 49) follow up from SG. RSG was completed laparoscopically in all
cases. No operative or postoperative complications were recorded. The
mean operative time was 83 (43-153) minutes. The mean hospital stay
was 6 (4-9) days.
At a follow-up of 12 months after RSG, final mean weight was 92
±10 Kg, final mean BMI (Figure 1) was 34±4 kg/m2, and mean %EBL
since the second operation (RSG) was 58±17% (mean %EBL since the
first operation (SG) was 6618%), and mean %EWL since the second
operation (RSG) was 4217% (mean %EWL since the first operation
(SG) was 6618%). Knee joint disease remained in two patients. The
RSG resulted in significant mean %EBL (p<0,001) and in significant
mean %EWL (p=0,029), compared to the initial SG results (Figure 2).

Discussion
In this study we demonstrated that RSG was safe, effective with no
technical difficulties. We have observed better results in weight loss
after the second gastrectomy.
RSG was performed after upper gastro-intestinal contrast studies,
in order to select patients that have developed a secondary dilated
gastric pouch. SG failure can result from other causes like disorders of
eating behaviour or high energy intake with liquids and even though
existing literature is rather poor. The presence of dilated gastric pouch
is an essential criterion in order to ensure additional RSG good results.
This is also an element that could explain insufficient weight loss. SG
is known to produce weight loss by at least two distinct mechanisms
including reduction of ghrelin levels and gastric volume restriction [8].
The proximal fundus is known to be the main secretory site for ghrelin
[9,10]. The results of a preliminary study did not show significant
mean ghrelin level variation after RSG compared with the SG [11]. The
restriction mechanism seems a more likely explanation for good results
of RSG [6].
Although this is a relatively small study, the benefit/risk ratio of
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Figure 2: Variations of EBL and EWL expressed in % (mean, SD) at one year
following the first and second sleeve gastrectomy respectively. The second
surgery is significantly more effective in weight loss (non parametric test).

this procedure in our opinion and personal experience is encouraging
for the treatment of super obese patients. In a preliminary study with
RSG procedure [11], we have noted that obesity was reduced to a BMI
of less than 30kg/m2 in one super-superobese patient after a 24 month
post RSG follow up. One of the major criticisms of SG is the insufficient
weight loss in comparison to gastric bypass [12]. Concerning the
morbidity and mortality rates for superobese patients, SG probably
provides an advantage in comparison with other procedures like gastric
bypass or biliopancreatic diversion frequently associated with higher
mortality and morbidity rates [13] as well with a lifetime vitamin
supplementation. However, it should be noted that we do not currently
have very long-term follow up study.
In conclusion, we have observed better results in weight loss
after the second gastrectomy. RSG after SG should be considered for
treatment of obesity if a secondary dilated gastric pouch has been
developed following SG. Long term studies with a greater number of
patients are necessary in order to confirm our results.
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