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Summary
Laparoscopic sleeve gastrectomy (LSG) has been described 
as the first step of a two-step laparoscopic Roux-en-Y gas-
tric bypass (LRYGB) or biliopancreatic diversion with duo-
denal switch (BPD-DS) in extremely obese patients. It has 
also been used as an independent bariatric procedure. Re-
cently a banded sleeve gastrectomy using human dermis 
was published. Gastric sleeve dilatation is one of the unfa-
vorable postoperative courses that may limit weight loss. 
Our technique of a banded sleeve gastrectomy using the 
GaBP Ring Autolock™ System to calibrate the sleeve and 
prevent distal sleeve dilatation is described in this article.

Introduction

A substantial part of bariatric operations contain the implan-
tation of a band. The minimally invasive restrictive interven-
tion of a band placed around the upper stomach to create a 
small proximal pouch has gained worldwide recognition as 
gastric banding [1, 2]. The vertical banded gastroplasty (VBG) 
also was a very popular operation technique for a long time 
[3, 4]. Further development lead to the banded gastric bypass 
by Fobi, the gastroplasty modification, the Mill Magenstraße 
(M and M) procedure and in consequence the laparoscopic 
sleeve gastrectomy (LSG) [5–7]. In the latter operation the 
stomach is reduced to a narrow tube which dramatically re-

duces the volume and decreases the gastric peristaltic ‘wave’. 
Further investigation showed that a significantly better excess 
weight loss (EWL) can be achieved by using a 32 F gastric 
tube for the sleeve resection [8]. The LSG has been described 
as the first stage of the two-step gastric bypass procedure 
(laparoscopic Roux-en-Y gastric bypass; LRYGB) or bilio-
pancreatic diversion with duodenal switch (BPD-DS) in mor-
bidly obese patients [9, 10]. However, it is recently more often 
used as a sole bariatric operation [7, 11–14]. We developed a 
hybrid operation between sleeve gastrectomy and VGB named 
banded sleeve gastrectomy, using the GaBP Ring Autolock™ 
System (Baritec, El Dorado Hills, CA, USA). Recently, other 
authors have published their initial experiences with the banded 
sleeve gastrectomy using other banding materials [15, 16]. 

The dilatation of the gastric sleeve created in LSG can 
progress in time and may be a potential source of therapy fail-
ure. Placing a silastic ring at the outlet of the pouch to prevent 
dilatation of the gastric pouch in LRYGB procedure already 
shows promising results [17]. Studies describing the incidence 
of gastric tube dilatation and methods to prevent this unfavo-
rable course after LSG are lacking [12]. In our collective at 
about one fifth of patients who regain weight after sleeve gas-
trectomy have a sleeve volume >300 ml when assessed by 
3D-CT with gastric volumetry [18]. We propose the sleeve 
gastrectomy with implantation of a siliastic ring for preven-
tion of lower gastric sleeve dilatation (fig. 1, 2). GaBP Ring 
Autolock™ System is made of silicone, has a locking mecha-
nism and is available in various sizes. It is currently pending 
approval from the FDA but has the CE certification for the 
European market where it is also used for banded gastric 
 bypass operations. The hypothesis of possible superiority of 
banded over conventional LSG will be evaluated in a prospec-
tive, randomized trial which started this year in our clinic. 

http://dx.doi.org/10.1159%2F000324569
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Operative Technique for Laparoscopic Banded Sleeve 
Gastrectomy

We perform the operation as a two-surgeon procedure with 
the patient in the lithotomic position and the operating table 
in a 30 degree reverse Trendelenburg tilt. The surgeon stands 
between the patient’s legs with one assistant on the left side of 
the patient. After penetrating into the abdominal cavity with 
a 12 mm single-use separator trocar (Applied Medical, Ran-
cho Santa Margerita, CA, USA) through the Musculus rectus 
abdominis in the left lateral quadrant, insufflation of carbon 
dioxide is commenced with a set point at 16 mm Hg (Termo-
flator Set, Storz, Tuttlingen, Germany). When a pressure of 
14 mm Hg is reached, two 12 mm single-use separator trocars 
are inserted (Applied Medical) in the right paramedian epi-
gastrium and the lateral border of the left M. rectus ab-
dominis. A liver retractor is introduced without an extra port 
in the epigastrium. A 30 degree high definition television 
(HDTV) optic is used (Storz, Tuttlingen, Germany). The epi-
gastric region is exposed by lifting the left lobe of the liver 
with a liver retractor and by pulling down the fundus of the 
stomach with alligator forceps. 

The dissection begins on the greater curvature approxi-
mately 5–6 cm from the pylorus. The large curvature of the 
stomach is separated from the omentum majus using the 
LigaSure Advanced (Covidien, Dublin, Ireland). Once the 
bursa omentalis is entered, the dissection is continued in a 
cephalic direction until the upper pole of the spleen is 
reached. At the level of the spleen, the short gastric vessels 
are carefully coagulated. The dissection progresses until the 
left crus of the diaphragm is well visualized. A 32 F gastric 
tube is then introduced per os by the anesthetist and ad-
vanced into the stomach. Two 45 mm blue linear staplers 

(GIA Roticulators; Covidien, Dublin, Ireland) are used 
starting about 6 cm from the pylorus. The tip of the stapler is 
oriented towards the left of the visible endings of the lesser 
curvature vessels. Then, 4–5 60 mm staplers (Covidien) are 
used to resect the stomach up to the angle of His. A gastric 
tube (‘sleeve’) less than 100 ml in volume remains. A 10 mm 
retrieval system is used to remove the resected stomach 
specimen (Monarch Retrieval System; Applied Medical,). 
The stapler line is sutured with a sero-serosal vicryl suture 
(3-0) for bleeding prevention. A canal is created around the 
stomach with a dissector and LigaSure 6 cm distal to the His 
angle. The GaBP Ring 6.5cm is introduced into the perito-
neal cavity through the 12 mm trocar. The ring is placed 
 circumferentially around the gastric tube through the previ-
ously created canal. The tapered tip of the ring introducer is 
thread through this canal and grasped with a grasping clamp, 
and the ring is pulled through. The female catch portion of 
the ring is grasped and pulled to separate the introducer 
from the ring. Male and female endings of the ring are then 
grasped, approximated, and the ring is locked. The area is 
carefully inspected for bleeding or sliding of the ring. Di-
luted half-strength methylene blue dye (150 ml) is used to 
test for leaks. The fascial defect after the stomach extir-
pation is closed by single suture and the skin wounds by 
stapling.

Fig. 1. The laparo-
scopic banded sleeve 
gastrectomy (LBSG). 

Fig. 2. 3D volume rendering image in right-anterior-cranial-oblique pro-
jection of a 50-year-old female case. Different color masks are employed 
to allow separate depiction of the stomach (orange), esophagus (green), 
and intestine (cyan). A semitranslucent mask of the ribcage and spine is 
provided for better anatomical orientation. The GaBP Ring™ (white) 
was placed around the gastric sleeve approximately 6 cm distal from the 
His angle.
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lated LSG may become the primary recommendation for these 
patients instead of LAGB because no adjustments are needed, 
an excess stomach volume is removed, and additionally the 
local hormonal changes lead to quicker satiety and optimize 
pancreas function. In recent study, Himpens et al. [29] describe 
weight loss up to 6 years after sleeve gastrectomy. Their collec-
tive includes patients with a BMI ranging from 31 up to 57  
kg/m2. They found a good EWL of 72.8% after 3 years, but it 
dropped to 57.3% after 6 years. Little is known about possible 
long-term complications of sleeve gastrectomy, but weight re-
gain possibly is caused by dilation of the sleeve.

In a study by Langer et al. [12], dilatation was diagnosed by 
upper gastrointestinal contrast studies in patients after LSG 
with a follow-up of more than 12 months. Weight regain was 
not a mandatory consequence of gastric dilatation as the only 
patient presenting with gastric dilatation achieved an EWL of 
59% at 12 months and maintained a stable weight. In the 
short-term follow-up of that series, gastric dilatation may not 
have been a limiting factor for the conventional sleeve gas-
trectomy as a single bariatric operation. Nonetheless, patients 
ought to be informed about possible dilatation and that a sec-
ond-step operation may be necessary in the case of inade-
quate weight loss or weight gain. In our collective, a sleeve 
dilation is seen in one fifth of patients with poor weight loss 
after LSG. Gastric dilatation has also been reported after 
sleeve gastrectomy as part of BPD-DS [18, 30]. In these pa-
tients a regain of weight was seen and could be successfully 
treated by a re-sleeve gastrectomy. The above mentioned is-
sues lead to the conclusion that adding a silastic band to 
sleeve gastrectomy might increase the success rate by prevent-
ing gastric tube dilatation. A ring diameter of 6.5 cm was cho-
sen on the basis of quality of life and quality of eating studies 
performed in relation to the size of the ring in gastric bypass 
[31, 32]. However, it must be mentioned that, compared to 
conventional LSG, additional potential complications may 
occur following laparoscopic banded sleeve gastrectomy 
(LBSG), e.g. silicone band migration, dislocation or infection 
and dysphagia-related symptoms. All of these disadvantages 
have been observed in VGB and Fobi-banded gastric bypass, 
but in low rates [33, 34]. Postoperative leakage after sleeve 
gastrectomy are mostly located at the gastroesophageal junc-
tion and the prepyloric region [35]. Most leaks can be man-
aged with drainage and intraluminal stenting [36–38]. An-
other new and promising option is the endoluminal vacuum 
therapy of upper intestinal tract insuffiencies [39]. In case of a 
leak after banded sleeve gastrectomy, however, percutaneous 
drainage is not adequate if the ring is directly affected. In such 
cases we propose the laparoscopic lavage and drainage with 
removal of the GaPB-Ring, followed by intraluminal stenting. 
A contamination of the ring with subsequent infection must 
be avoided. In such cases it is also possible to place the ring 
again after complete recovery. Sleeve gastrectomy seems to 
be a well tolerated procedure in patients with a BMI greater 
than 50 kg/m2. Since our patients had contraindications 

Discussion

Sleeve gastrectomy is the first (restrictive) step of the restric-
tive and malabsorptive BPD-DS. Hess and Hess [19] per-
formed the first BPD-DS in March 1988 (in a woman with 
BMI of 60 kg/m2 who had BMI of 29 kg/m2 17 years later [9]), 
and Marceau et al. published their first report in 1993 [20] and 
long-term results in 1999 [21]. In June 1999, the working 
group of Gagner performed the first fully laparoscopic BPD-
DS [22, 23]. Sleeve gastrectomy has also been used as a first 
step prior to gastric bypass operations. Regan et al. [24] re-
ported on LSG as a first-step procedure followed by gastric 
bypass in excessively obese patients. In that series, 7 patients 
achieved a primary mean EWL of 33% after a mean period of 
11 months, and the mean BMI was reduced from 63 to 50 kg/
m2. In a second step, the sleeve gastrectomy was converted to 
an LRYGB. This approach in the super-obese was also re-
ported by Nguyen et al. [25]. When comparing LSG and intra-
gastric balloon as a first-step procedure for super-obesity, Mi-
lone et al. [26] found sleeve gastrectomy to be more effective, 
with an EWL of 35% after 6 months.

In a study by Nocca et al. [14], only at about one third of 
the LSG patients needed the BPD-DS as a second step 3 years 
after the primary operation. Consequently, LSG is also used 
as an isolated independent procedure, but long-term results 
do rarely exist. The LSG procedure eliminates the portion of 
stomach which produces ghrelin hormone, thus diminishing 
hunger. Dumping syndrome is not seen after LSG as the 
 pylorus and the intestinal continuity is preserved. This tech-
nique can be an appealing option for patients with anemia 
and inflammatory bowel disease requiring anti-inflammatory 
medication in whom the intestinal bypass of the duodenal 
switch is too risky. The LSG is also an adequate option for 
patients who require therapy with oral anticoagulants since 
intestinal resorption is not compromised. Efficiency of weight 
loss after sleeve gastrectomy alone was reported in several 
studies on super-obese patients. A recent report of LSG in 60 
morbidly obese Koreans found 83% EWL at 12 months, with 
only 1 patient requiring a second operation (BPD-DS) [27]. In 
a prospective, randomized study comparing LSG to LAGB, 
LSG lead to 66% EWL at 3-year follow-up [28]. 

In a series reported by Almogy et al. [13], sleeve gastrec-
tomy was performed via laparotomy in 21 high-risk super-
obese patients not eligible for BPD-DS due to high periopera-
tive risk, hemodynamic instability or liver cirrhosis discovered 
on operation. These patients achieved a mean EWL of 45% at 
12 months postoperatively [13].

Langer et al. [12] reported that a mean EWL of 46% was 
achieved only 6 months after LSG, while the mean BMI was 
reduced from 48 to 36 kg/m2. In this study, weight loss after 
LSG was not only shown in super-obese patients, but also in a 
group with a BMI lower than 50 kg/m2. For patients with a 
lower BMI (35–43 kg/m2), early results of the single-stage pro-
cedure appear promising, but so far follow-up is too short. Iso-
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against BPD-DS and LRYGB, we decided to perform LBSG. 
So, what is the role of LBSG? We suggest an indication based 
on the following selection criteria. LBSG should be consid-
ered in patients:
–  in whom there are clear contraindications against gastric 

bypass or BPD, or 
–  on medication that depends on exact and reliable intestinal 

resorption.
There is increasing evidence that a LSG is a well tolerated op-
eration, but the overall re-operation rate (including second-
step operations) is close to 50% after 5 years due to regaining 

of weight [28]. LBSG is relatively easy to perform as well. It 
might be superior to conventional LSG because it could pre-
vents distal sleeve dilatation, an important, potentially out-
come-limiting complication. This hypothesis is currently being 
tested in a prospective randomized trial that we initiated this 
year.
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