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Abstract Background: Repeat sleeve gastrectomy (re-SG) and the addition of the duodenal switch (DS) are possible
options to increase weight loss after isolated SG (ISG). We report the feasibility, safety, and outcomes of
laparoscopic re-SG versus DS in patients presenting with insufficient weight loss or weight regain after ISG.
Methods: From November 2003 to December 2009, 7 and 19 patients underwent laparoscopic
re-SG and DS, respectively, mainly because of the patients’ dietary habits: volume eating (hy-
perphagia) was treated by re-SG and eating meals too frequently (polyphagia) by DS.

Results: At ISG, the mean weight and BMI was 127.7 + 31.4 kg, and 45.1 = 11.8 kg/m? for the
re-SG group and 119.8 = 20.9 kg and 41.2 = 5.5 kg/m” for the DS group, respectively. The mean
interval between ISG and reoperation was 37.1 = 20.3 months for the re-SG group and 29.8 = 24.9
months for the DS group. At reoperation, the mean weight, BMI, and percentage of excess weight loss
(%EWL) was 109.7 + 21 kg, 38.9 = 8.7 kg/m?, 24.3 + 16.6% for the re-SG group and 107.6 = 19.6
kg, 36.9 + 4.2 kg/m?, and 19.5 *+ 19.9% for the DS group, respectively. The mean operative time was
137.5 £ 75.5 minutes for the re-SG group and 152.6 = 54.3 minutes for the DS group. No conversion
to open surgery was required, and no mortality occurred. One patient in the re-SG group developed
a leak at the angle of His. In the DS group, 1 patient presented with bleeding, 1 patient with a
duodenoileostomy leak, and 1 patient with a duodenoileostomy stenosis. The mean hospital stay was
11.5 = 20.5 days for the re-SG group and 4.7 = 2.7 days for the DS group. The mean follow-up
was 23.2 = 11.1 months for the re-SG group and 24.9 = 20.1 months for the DS group. The mean
weight, BMI, and %EWL was 100 *+ 21.1 kg, 35.3 *+ 8.3 kg/m?, 43.7 + 24.9% for the re-SG group
and 80.7 * 22.5 kg, 27.3 + 5.2 kg/m?, 73.7 * 27.7% for the DS group, respectively. During
follow-up, 3 patients in the DS group required corrective surgery for late complications.
Conclusion: The results of the present study have shown that laparoscopic re-SG is feasible but
carries the risk of fistula development, which is difficult to treat. Laparoscopic DS was also shown
to be feasible at a cost of not negligible complications, which are easier to manage than with re-SG.
The efficacy seemed greater after DS than after re-SG. (Surg Obes Relat Dis 2011;7:38-44.) © 2011
American Society for Metabolic and Bariatric Surgery. All rights reserved.
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Morbid obesity can be treated by different procedures,
currently usually performed with a laparoscopic approach.
Since the first description of sleeve gastrectomy (SG) as an
isolated procedure [1] or as a part of a duodenal switch (DS)
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procedure [2,3], laparoscopic SG has been introduced as
one of the procedures for the treatment of obesity. Owing to
the 2 International Consensus Summits for SG, held in 2007
[4] and 2009 [5], this procedure has been recognized as an
established bariatric procedure [6] and is rapidly becoming
accepted as a common procedure for morbid obesity.

As with other procedures, isolated SG (ISG) can result in
various postoperative complications, such as leak [7,8],
stricture [9], new-onset gastroesophageal reflux disease
(GERD) [10], insufficient weight loss, and weight regain [11].
The early results of the efficacy of SG have shown a percent-
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age of excess weight loss (%EWL) of 64.7 = 12.9% at 2 years
and 48.5 £ 8.7% after the first 4 years [5].

The problem of insufficient weight loss and weight re-
gain after bariatric surgery has also been an issue after ISG,
just as with adjustable gastric banding and Roux-en-Y gas-
tric bypass (RYGB). Multidisciplinary counseling is indi-
cated for patients presenting with insufficient weight loss to
determine the contributive factors. The psychologist must
evaluate the patient for the presence of mental disorders as
binge eating disorder (BED), the nutritionist for possible
new dietary behavior (including volume eating to grazing),
the gastroenterologist for the appearance of GERD, and,
finally, the radiologist for possible gastric dilation of the
ISG. The treatment will depend on the findings of the
different evaluations.

The present retrospective study was done to determine
the feasibility, safety, and outcomes of laparoscopic repeat
SG (re-SG) versus DS in patients presenting with insuffi-
cient weight loss or weight regain after ISG.

Methods

From November 2003 to December 2009, 7 patients (3
women and 4 men) underwent laparoscopic re-SG and 19
patients (16 women and 3 men) underwent DS after ISG.
Their mean age was 44 = 11.7 years (range 30—61) in the
re-SG group and 47.2 £ 9.2 years (range 29—-60) in the DS
group. All 26 patients had undergone ISG, using a 34F
orogastric bougie.

The indication for revision in our treatment strategy was
mainly determined by the patients’ new dietary habits: vol-
ume eating (hyperphagia) was treated by re-SG and eating
meals too frequently (polyphagia) by DS. In both groups,
psychological disorders had been ruled out. Evident ISG
dilation and de novo GERD had also been ruled out, the
former using a barium swallow test and the latter by gas-
troscopy.

Because of the retrospective nature of the present study,
the statistical analysis should only be considered descriptive
because the treatment groups were not comparable and the
sample size of the 2 groups was small. Our co-primary
endpoint was the %EWL, calculated from the initial weight
before ISG, and the ideal weight set at a BMI of 22 kg/m>.
We have reported the distributions of continuous variables
using the observed mean and standard deviation. For cate-
gorical variables, we calculated the frequencies of the cat-
egories of interest. Thus, we did not attempt to determine
statistical inferences.

Surgical Technique

The procedure was started with the insertion in the ab-
domen of the first 12-mm trocar using the Hasson technique
in the left upper quadrant mid-clavicular line. Additional
trocars (4 for re-SG and 5 for DS) were placed under direct
view, usually at the same position as for the original ISG.

Repeat SG

Re-SG started with complete adhesiolysis using the Li-
gasure device (Covidien, New Haven, CT). The greater
omentum was freed from the abdominal wall, and the left
liver lobe was dissected off the gastric sleeve until the entire
stomach was freed from the antrum up to the left crus. The
stomach tube was freed from the greater omentum along the
previous staple line. The anatomy of the stomach was
checked using insufflation of compressed air. To repeat the
stapling of the SG, the anesthesiologist inserted a 34F oro-
gastric bougie to reach the pylorus, and different applica-
tions of linear stapler green loads (Covidien) were fired
(Fig. 1). Resorbable serosal-serosal running sutures were
used to oversew the staple line, and the leak test was
performed. The specimen was extracted from the abdomen
by enlarging the 12-mm left upper quadrant trocar incision,
which was later closed in layers. A drain was left in place
along the staple line. No nasogastric tube was left in place.
A methylene blue test was performed on the first postoperative
day. If the test findings were negative, the patient started a
liquid diet on the second postoperative day. The patient was
discharged from the hospital on the fifth postoperative day,
with the dietary restrictions of a strict pureed diet.

DS

For the DS, no effort was made to dissect the stomach
itself, and the procedure was started with cholecystectomy.
The first duodenum was encircled, just lateral to the gas-
troduodenal artery, and sectioned with a linear stapler blue
load. The right colon was widely freed to provide more
slack to the distal ileum because of the duodenoileostomy.
The common and alimentary limbs were fashioned, mea-
suring 100 and 150 cm, respectively. Precise measurements
were obtained by stretching the bowel along a 25-cm tape.

Fig. 1. Re-SG, firing of linear stapler (green load) along 34F orogastric
bougie.
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Fig. 2. ISG to re-SG: comparison of weight, BMI, and %EWL at ISG, at
revision to re-SG, and during follow-up.

A semimechanical side-to-side ileoileostomy was per-
formed between the alimentary and biliopancreatic limbs,
with a final section of the alimentary loop close to this
anastomosis. The alimentary limb was advanced in the
direction of the sectioned duodenum. The duodenoileos-
tomy was performed with manual running sutures in 1-layer
of absorbable material. The mesenteric defect and Peters-
en’s defect were closed with nonabsorbable sutures, and the
leak test was performed. The gallbladder was extracted by
enlarging the 12-mm left upper quadrant trocar incision,
which was subsequently closed in layers. A drain was left in
place near the duodenoileostomy. No nasogastric tube was
left in place. A methylene blue test was performed on the
first postoperative day. If the test findings were negative, the
patient was allowed to start a liquid diet on the second
postoperative day. Typically, the patient was discharged
from the hospital on the fifth postoperative day, with no
particular dietary restrictions.

Results

At ISG, the mean weight and BMI was 127.7 = 31.4 kg
(range 95-183), and 45.1 *= 11.8 kg/m2 (range 32.9-68.9)
for the re-SG group and 119.8 = 20.9 kg (range 84-160)
and 41.2 + 5.5 kg/m? (range 30—49.7) for the DS group,
respectively. At ISG, obesity-related co-morbidities af-
fected 4 patients in the re-SG group, including arterial
hypertension in 4 and sleep apnea in 1. Obesity-related
co-morbidities affected 5 patients in the DS group, includ-
ing type 2 diabetes in 3, arterial hypertension in 3, and sleep
apnea in 1. The mean interval between ISG and reoperation
was 37.1 = 20.3 months (range 9-53) for the re-SG group
and 29.8 * 24.9 months (range 4—84) for the DS group.

At revision, the mean weight, BMI, and %EWL was
109.7 + 21 kg (range 88—146), 38.9 = 8.7 kg/m? (range
30.4-55), and 24.3 = 16.6% (range 3.6-56.9) for the re-SG
group and 107.6 *= 19.6 kg (range 83-136), 36.9 = 4.2
kg/m? (range 30.4—45.9), and 19.5 + 19.9% (range —32.4—
50) for the DS group, respectively. Obesity-related co-
morbidities affected 3 patients in the re-SG group (all
arterial hypertension) and 4 patients in the DS group,

including type 2 diabetes in 3, arterial hypertension in 2,
and sleep apnea in 1.

The mean operative time was 137.5 = 75.5 minutes
(range 45-270) for the re-SG group and 152.6 * 54.3
minutes (range 90-270) for the DS group. All the patients
in the DS group underwent cholecystectomy. No conver-
sions to open surgery were required, and no mortality oc-
curred. In the re-SG group, 1 patient developed a leak at the
angle of His (14.2%). In the DS group, 3 patients presented
with early complications (15.7%): abdominal bleeding in 1,
duodenoileostomy leak in 1, and duodenoileostomy stenosis
in 1.

The mean hospital stay was 11.5 = 20.5 days (range
3-58) for the re-SG group and 4.7 * 2.7 days (range 3—14)
for the DS group, respectively.

All patients were followed-up with office visits, with
exception of 2 patients in the re-SG group who refused
follow-up. The mean follow-up was 23.2 = 11.1 months
(range 13-38) for the re-SG group and 24.9 = 20.1 months
(range 1-59) for the DS group. The mean weight, BMI, and
%EWL was 100 = 21.1 kg (range 74-132), 35.3 = 8.3
kg/m® (range 27.8—49.7), and 43.7 + 24.9% (range 3.1—
69.6) for the re-SG group, respectively (Fig. 2). The mean
weight, BMI, and %EWL was 80.7 = 22.5 kg (range 37—
120), 27.3 = 5.2 kg/m2 (range 15.4-35.1), and 73.7 =
27.7% (range 32.7-140) for the DS group, respectively (Fig.
3). Obesity-related co-morbidities had resolved in 1 patient
(33.3%) in the re-SG group and in 3 patients (75%) in the
DS group, including type 2 diabetes in 2, arterial hyperten-
sion in 2, and sleep apnea in 1. During the follow-up period,
3 patients in the DS group (18.7%) required surgery for late
complications, including hypoproteinemia and diarrhea in 2
and a trocar-site ventral hernia in 1. The first 2 patients were
hospitalized at 16 and 17 months postoperatively, and treat-
ment consisted of placement of a feeding jejunostomy tube.
Together with adequate pharmacologic therapy after dis-
charge, this approach was successful. The third patient un-
derwent laparoscopic surgery for ventral hernia repair 7
months after the revision, without complications.

ISG to DS
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Fig. 3. ISG to DS: comparison of weight, BMI, and %EWL at ISG, at
revision to DS, and during follow-up.
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Discussion

One of the greatest challenges of bariatric surgery is
insufficient weight loss or weight regain, testifying to the
failure of the chosen procedure. The reason for the failure
must be thoroughly investigated. Because bariatric surgery
candidates are at an increased risk of psychological diffi-
culties, evidence has been growing that psychological issues
play an essential role [12—14]. New dietary habits and pa-
tient adaptation to the new anatomic circuit are other fre-
quent causes of insufficient weight loss and weight regain.
Some investigators have advocated that failed ISG should
be treated with RYGB [15,16]. However, in our department,
RYGB has not been the treatment of choice as the corrective
procedure for ISG, because, our experience with the latter
treatment has shown the weight loss to be deceiving, with
bloating a frequent and disturbing side effect. Therefore, we
only perform RYGB after ISG in patients who complain of
medication-resistant GERD. Only in the case of unsuccess-
ful results with a proton pump inhibitor, together with poor
weight loss, has conversion to RYGB been performed.
Crookes [17] recently reported on 11 patients (100%) who
had undergone RYGB and were able to discontinue use of
the proton pump inhibitor after conversion. In contrast, 3
(42.8%) of 7 patients who had undergone DS were still
dependent on the proton pump inhibitor after the revision
[17]. Similarly, Langer et al. [18] reported a profound and
immediate relief of reflux symptoms in 3 patients who had
undergone ISG, with subsequent conversion to RYGB.

However, when GERD is not present, psychological dis-
orders, such as BED must be ruled out. Changes in BED
have been correlated with changes in body weight, indepen-
dent of the reported dietary intake and physical activity [19].
Because additional volume restriction might jeopardize the
patient’s psychological balance, the performance of a mal-
absorptive procedure (in our practice, DS) appears to be the
only viable surgical option.

In the absence of GERD and BED, changes in eating
behavior should be evaluated. These changes are likely to have
occurred at any point in the years after ISG. In the patients in
the present series, our multidisciplinary obesity counseling
focused on new alimentary habits (i.e., hyperphagia and
polyphagia). Hyperphagia means volume eating (basically eat-
ing volumes that are too large) and polyphagia means eating
meals too frequently. Alimentary behavior plays a significant
role in the decision making for the primary procedure
[20,21]. It is also our conviction that knowledge of this
behavior is essential in the choice of the reoperative proce-
dure. In the case of hyperphagia linked with a gastric vol-
ume issue, we have offered patients re-SG or another option
is the placement of an adjustable gastric band [22]. If vol-
ume eating is not an issue, a new restrictive procedure
would seem less appropriate, and a new approach is pref-
erable. In addition to restriction, malabsorption is a proven
effective method for achieving weight loss. It is for profes-

sionals such as nutritionists and bariatric dieticians, who are
acquainted with the subject, to detect the subtle differences
between the 2 eating behavior patterns (volume and fre-
quency).

The radiologist’s evaluation in the multidisciplinary
evaluation for insufficient weight loss or weight regain after
ISG should focus on possible gastric dilation. When dilation
is present, re-SG again would appear to be the logical
option. Baltasar et al. [11], in 2006, first reported on 2
patients who had undergone re-SG for dilation of ISG, with
subsequent increased successive weight loss. In our series,
we did not find an evident preoperative dilation of the ISG
on barium swallow testing; however, during surgical explo-
ration, we did find sufficient space to place the linear staple
next to the orogastric bougie. After placement of the oro-
gastric bougie, in some patients, excessive redundancy was
still found toward the antrum and, in some patients, in the
upper part of the stomach tube. Thus, the barium swallow
test does not seem completely appropriate to evaluate the
status after ISG. The orogastric bougie used was the same
for the primary and revisional procedure (34F).

Our operative times were similar for re-SG and DS.
This unexpected finding resulted because the addition of
DS, in contrast to ISG, does not demand the time-con-
suming freeing of the ISG from adhesions. In the case of
re-SG, the gastric tube must be completely freed and
checked well before stapling. Moreover, because we usu-
ally oversewed the staple line during re-SG, to both
decrease operative bleeding and avoid postoperative leak
development, the resulting operative time was quite sim-
ilar to that for DS.

In the present selected series of obese patients, we re-
corded 1 early gastric leak in the re-SG group. This com-
plication has also been reported after ISG, with or without
DS [23,24]. Logically, during ISG revisions, the risk factor
would be greater and even more difficult to treat. This was
demonstrated by our patient who required treatment for 58
days and >1 endoscopic stent placement. Recent data have
shown that more conservative treatment of leak provides
better results than reoperation, with no mortality overall
[25]. Furthermore, it appears that very early placement of a
covered metallic stent will substantially reduce the hospital
length of stay, because patients are fed directly into the gut
rather than intravenously, improving morbidity and allow-
ing earlier hospital discharge without the need for an intra-
venous line [26].

In the DS group, 1 patient presented with bleeding from
the greater omentum. This complication after ISG has been
previously reported, with an incidence of 1.0-1.6% [27].
Treatment should be laparoscopic lavage and drainage, such
as for our patient, or blood transfusions, in the case of the
hemodynamically stable patient.

Two other patients presented with a complication at the
duodenoileostomy. One developed a leak and one, stenosis.
The incidence of leak at the duodenoileostomy has been
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reported to be 1.5-1.7% after a 1-stage primary procedure
[28,29] and 33.3% after revisional procedures [30]. Conser-
vative treatment can be attempted if the drain is well in
place. In our patient, drainage appeared insufficient, and the
patient was returned to the operating room for laparoscopic
lavage and drainage. The complication of stenosis has pre-
viously been reported in 4 of 27 patients who had undergone
second-stage DS [31]. Treatment should be endoscopic di-
lation, such as in our patient, who successfully benefited
from a single endoscopic dilation at 1 month after the
revision.

During follow-up, we recorded greater weight loss after
the DS procedure than after re-SG, with an achieved %2EWL
of 73.7%, similar to that reported after primary DS during
the same follow-up period [29]. This obviously resulted
from the addition of malabsorption, although sometimes at
the cost of hypoproteinemia and diarrhea, which was expe-
rienced by 2 of our patients. Another patient in the DS group
developed an occlusion owing to a trocar site ventral hernia.
Although this is a nonspecific postlaparoscopic complica-
tion, in bariatric patients, this can become a critical issue
because bowel resection of some length, especially if it
involves the alimentary or common loop [32], can have
morbid consequences.

In terms of the obesity-related co-morbidities, for our
patients who had undergone ISG, we achieved resolution in
1 patient in both groups before revision. After revision,
more patients in the DS group than in the re-SG group had
resolution of their co-morbidities, probably because of the
greater weight loss achieved with DS.

Conclusion

The results of the present study have shown that laparo-
scopic re-SG is feasible but carries the risk of fistula devel-
opment, which is difficult to treat. Laparoscopic DS was
also shown to be feasible but at the cost of not negligible
complications, which are easier to manage than with re-SG.
The efficacy appeared greater after DS than after re-SG.
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Editorial comment

Comment on: Laparoscopic repeat sleeve gastrectomy versus duodenal
switch after isolated sleeve gastrectomy for obesity

The authors are to be commended for providing valuable
information on reoperative sleeve gastrectomy (SG). They
have had substantial experience in the field of SG and
biliopancreatic diversion/duodenal switch (BPD/DS) for
many years. To date, very little information has been avail-
able regarding repeat SG versus adding the DS for inade-
quate weight loss, mostly as case reports [1-3]. Although
these redo-SG procedures have led to additional weight loss,
several patients have still required the addition of BPD/DS.
SG has gained immense popularity during recent years,
mostly because it is a less complex procedure than Roux-
en-Y gastric bypass and BPD/DS, from which it was de-
rived. It has now been endorsed as a valid component of the
surgical armamentarium.

Although several recent reports [4,5] have brought prom-
ising weight loss results, long-term data as a stand-alone
procedure to treat severe obesity are still limited. Typically,
SG can lead to a 66-77% excess weight loss (EWL) at 3
years [5,6]. However, it is still difficult to establish the rate
of poor weight loss results, in part because of patients lost
to follow-up. In another of their recent contributions, the
authors reported 11 of 53 patients who required an addi-
tional malabsorptive procedure within 6 years of SG [6].
This is within range of long-term weight loss failure after
Roux-en-Y gastric bypass [7].

Debate is ongoing in bariatric surgery about the causes of
weight regain after weight loss procedures in general and
SG in particular. Generally, dilation of the gastric pouch/
tube has been associated with poor weight loss or weight
regain. The authors reported such dilation in the group of
patients who failed to lose enough weight and were candi-
dates for reoperative SG. The picture of the redo SG is
really self-explanatory, because enough gastric tissue is
present to divide the gastric tube in half over a 34F bougie,
even though the initial SG was already fashioned over a
bougie of that size. Most probably, although it was not
mentioned, the same enlargement process would have af-
fected the group of patients who were candidates for sec-

ond-stage BPD/DS. Not surprisingly, digestive tract enlarge-
ment has been observed after bariatric surgery. Whether this
might represent a major factor of failure is still unclear, be-
cause in the present study, all the patients undergoing revision
had had some kind of recurrent or persistent eating behavior
disorder. Of note, in every case, gastric dilation has been ruled
out by preoperative barium swallow testing.

In addition to pure food intake restriction, many factors
have been potentially associated with the weight loss mech-
anism in SG, including modified ghrelin, leptin and peptide
YY serum levels [4,8,9]. The levels of these factors might
not be related to the size of the bougie (i.e., of the gastric
tube) and might explain why several studies have reported
satisfactory weight loss (EWL =50%) with bougie sizes of
=48F, even in large groups of nonsuperobese patients
[10,11]. Although some studies have reported significantly
better 2-year weight loss with a 32F bougie compared with
no calibration at all [3], no evidence has been reported to
confirm the superiority of this smaller bougie size against a
40F or even larger bougie [12]. The rationale of reoperative
SG is, therefore, far from established according to the re-
sults of the present study. Only a limited increase in weight
loss could be achieved, with an endpoint EWL of <50%,
although the authors based their calculations on a body mass
index of 22 kg/m?. In contrast, the patients who had under-
gone second-stage BPD/DS after SG achieved a 73% EWL
without additional gastric resection, a percentage well in
accordance with a single- or 2-stage BPD/DS procedure
[13]. Because the patients were selected according to dif-
ferent eating behavior patterns, it would probably be very
difficult to compare these groups. In addition, one could
wonder whether such a precise distinction between hy-
perphagia and polyphagia is really meaningful, because
eating disorders are so integral to obesity, in general, and
poor weight loss after bariatric surgery, in particular.

Another difference between the 2 group was the initial
body mass index, with a maximum of 68.9 kg/m2 in the
repeat SG group and no super obese patient in the initial SG to
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