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Abstract

AIM: To evaluate laparoscopic re-sleeve gastrectomy
as a treatment of weight regain after Sleeve.

METHODS: Laparoscopic sleeve gastrectomy is a com-
mon bariatric procedure. Weight regain after long-term
follow-up is reported. Patients were considered for
laparoscopic re-sleeve gastrectomy when we observed
progressive weight regain and persistence of comorbid-
ities associated with evidence of dilated gastric fundus
and/or antrum on upper gastro-intestinal series. Follow-
up visits were scheduled at 1, 3, 6 and 12 mo after
surgery and every 6 mo thereafter. Measures of change
from baseline at different times were analyzed with the
paired samples ¢ test.

RESULTS: We observed progressive weight regain
after sleeve in 11 of the 201 patients (5.4%) who had
a mean follow-up of 21.1 + 9.7 mo (range 6-57 mo).
Three patients started to regain weight after 6 mo fol-
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lowing Sleeve, 5 patients after 12 mo, 3 patients after
18 m. Re-sleeve gastrectomy was always performed by
laparoscopy. The mean time of intervention was 55.8 +
29.1 min. In all cases, neither intra-operative nor post-
operative complications occurred. After 1 year follow-up
we observed a significant (P < 0.05) mean body mass
index reduction (-6.6 + 2.7 kg/m?) and mean % ex-
cess weight loss (%EWL) increase (+31.0% = 15.8%).
An important reduction of antihypertensive drugs and
hypoglycemic agents was observed after re-sleeve in
those patients affected by hypertension and diabetes.
Joint problems and sleep apnea syndrome improved in
all 11 patients.

CONCLUSION: Laparoscopic re-sleeve gastrectomy is
a feasible and effective intervention to correct weight
regain after sleeve.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Laparoscopic sleeve gastrectomy is gaining an
important role in bariatric surgery because it may have
similar results to gastric by-pass and duodenal switch,
without problems of malabsorption and digestive anas-
tomosis. However, weight regain after a long-term
follow-up is reported. In this paper we show that re-
sleeve gastrectomy is a valid and effective intervention
to correct weight regain after sleeve.
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INTRODUCTION

Laparoscopic sleeve gastrectomy (LSG) is a batiatric pro-
cedure that may allow similar results to Roux-en-Y gastric
bypass (RYGB) and duodenal switch (DS), without prob-
lem of malabsorption" . Several studies, reporting large
series, show that LSG is safe and effective in terms of
weight loss™™ and improvement of comorbidities” " in
the first post-operative years. For these reasons and for the
fact that it does not imply any digestive anastomosis, LSG
has become very popular among surgeons. It appears that
there are less complications after LSG compared to those
seen after RYGB'*'. The most worrisome complication
of LSG is a leak of the long suture line, reported in 1%-7%
of patients'”. Despite its wide diffusion, I.8G% long-term
weight loss data are not uniform. Some authors report a
regain of weight after LSG"”"". This data could be in line
with the fact that weight regain has been found after all
bariatric operations"®"”). One of the main advantages of
LSG is that it may also work as a bridge procedure before
a laparoscopic DS®* or a laparoscopic RYGB®”, in case
of insufficient weight loss ot progressive weight regain.

Recently, some authors suggested treating the inadequate
weight loss, resulting from a large stomach or neofun-
dus after LSG, with laparoscopic re-sleeve gastrectomy
(LRSG)*"*". In this paper we present our series of 11
LRSG procedures with 1 year follow up.

MATERIALS AND METHODS

Patient characteristics

All patients who underwent LSG in our institution from
December 2007 to September 2011 were considered for
LRSG when we observed progressive weight regain and

petsistence of comorbidities, associated with evidence
of persistence of gastric fundus and/or antrum on up-
per gastro-intestinal series (Figure 1B). No patients were
considered for RYGB or DS after failed LSG because,
in accordance with patients, we wanted to maintain the
advantages of Sleeve in terms of avoiding post-operative
malabsorption and in terms of preserving the possibility
to easily explore the gastro-intestinal tract in the neces-
sity of diagnostic or operative endoscopy. Institutional
Review Board approval was obtained for the present
study and all patients gave their informed consent prior
to surgery. The presence of comorbidities, such as joint
problems, was quantified according to anamnesis and
use of specific medications before and after surgery. The
presence of Diabetes was quantified by pre and post-op-
erative fasting blood glucose (FBG) and glycosylated he-
moglobin (HbAic). The presence of blood hypertension
was quantified by systolic and diastolic pressure before
and after surgery. The presence of sleep apnea was quan-
tified by sleep studies before surgery and post-operative
resolution by discontinuation of the use of CPAP (Con-
tinuous Positive Airway Pressure) mask.

Surgical technique
Surgery was performed according to our usual technique
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for laparoscopic Sleeve Gastrectomy. A Veress needle
was used to accomplish pneumoperitoneum. The first
trocar (12 mm, Endopath XCEL, Ethicon Endo-surgery,
Cincinnati, OH, United States) was placed in the left
subcostal space. The second and the third trocars (5 mm,
Endopath XCEL, Ethicon Endo-surgery, Cincinnati,
OH, United States) were placed in the subxiphoid space
and in the right flank respectively. The last trocar (15 mm,
Endopath XCEL, Ethicon Endo-surgery, Cincinnati,
OH, United States) was placed above the umbilicus. The
stomach was separated from the gastrocolic ligament and
gastrosplenic ligament by Harmonic ACE 5 mm (Ethicon
Endo-Surgery, Cincinnati, OH, United States). The left
diaphragmatic crus was freed. The excessive part of the
stomach was cut over a 12.7 mm (38 Fr) Gastric Cali-
bration Tube (Ethicon Endo-Surgery, Cincinnati, OH,
United States) starting from 6 cm proximal to the pylorus
and proceeding up toward the diaphragmatic left crus.
An articulating endoscopic linear cutter (Echelon Flex
60, Ethicon Endo-Surgery, Cincinnati, OHIO, United
States) with 4.1 mm (Green) and 3.8 mm (Gold), 6 row
cartridges (Endoscopic Linear Cutter Reloads, Ethicon
Endosurgery, Cincinnati, OH, United States), was used to
staple the stomach. In LRSG we rarely used 3.5 mm (Blue)
cartridges because of the tissue’s density after the prior
stapling. Running suture with PDS 3/0 (MIC55E, PDS*1I,
Ethicon Endo-Clip Suture, Cincinnati, OH, United States)
was used to reinforce the stapled line. Surgical technique
was the same in LSG and LRSG. The same calibration
tube was used for all the patients in LSG and LRSG.

Post-operative management

Patients were started on an oral fluid diet on post-oper-
ative day 3 after upper gastro-intestinal series had shown
no leak. Patients were discharged on day 5 if no post-
operative complications occurred. Follow-up visits were
scheduled at 1, 3, 6 and 12 mo after surgery and every
6 mo thereafter. Data were entered into a prospectively
held database including age, gendet, body mass index
(BMI), excess of weight (EW), % of excess weight loss
(%eEWL), comorbidities before and after surgery, post-
operative complications.

Statistical analysis

Data were obtained by review of the prospectively main-
tained database. Quantitative variables were reported as
mean and standard deviation (SD); qualitative variables
were described as number and percentages. Measures of
change from baseline at 3, 6, 12 mo after surgery were
analyzed with the paired 7 test. Statistical significance was
set at P < 0.05. All statistical analyses were performed
with the Statistical Product and Service Solutions (SPSS)
software package (version 19, SPSS-IBM, Chicago, 1L,
United States).

RESULTS

Patients characteristics
From December 2007 to September 2011, 201 patients
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Table 1 Pre-operative patients’ characteristics 77 (%)

Characteristics Value, mean + SD
n=11
Age (yr) 40.6£10.2
Height (m) 1.60+0.1
Ideal body weight (kg) 574+89
Excess body weight (kg) 59.3+16
Excess body weight (%) 104.2 £25.5
Body mass index (kg/m’) 452+5.6
Gender
Male 3(27.3)
Female 8(72.7)
Comorbidities
Atleast 1 comorbidity 4 (36.4)
Blood hypertension 3(27.3)
Type 2 diabetes mellitus 2(18.2)
Sleep apnea syndrome 1(9.1)
Joint problems 3(27.3)

underwent LSG at our Institution. We observed progres-
sive weight regain in 11 patients (5.4%). Three patients
started to regain weight after 6 mo post-LSG, 5 patients
after 12 mo, 3 patients after 18 mo. An upper gastro-in-
testinal series showed gastric dilatation in all 11 patients.
Three patients (27.3%) had another bariatric surgery prior
to LSG: 2 patients had an adjustable gastric band (AGB)
already removed before LSG and one patient underwent
surgical intervention of laparoscopic Band removal and
LSG at the same time. The AGB was removed because
of dysfunction associated with weight regain.

Four patients (45.5%) were affected by at least 1
comorbidity (Table 1). Two of them (a female with
BMI = 54.1 kg/m’ and a male with BMI = 48.5 kg/m?
were affected by blood hypertension, type 11 diabetes
and joint problems. A third patient, a female with BMI
= 52.7 kg/m’, was affected by blood hypertension and
joint problems. A fourth patient, a male with BMI =
43.3 kg/m’, was affected by sleep apnea syndrome. In all
patients, pre-operative blood hypertension was well con-
trolled by drugs (mean systolic 123.3 = 2.9 mmHg and
mean diastolic 78.3 * 2.9 mmHg). Two patients were in
therapy with combination diuretics and ACE inhibitors;
one patients with ACE inhibitors alone. Regarding the
treatment of diabetes, the two patients affected used oral
hypoglycemic agents. The average FBG before surgery
was 147.5 £ 3.5 mg/dL and HbAicaveraged 6.9% =+ 0.1%.
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Figure 1 Comparison of upper gastro-intestinal series in the
same patient on post-operative day 2 after sleeve gastrectomy
(A) and one year later (B). After one year we see a dilated stom-
ach (B) that allows weight regain.

The mean age of the patients (3 males and 8 females)
was 40.6 £ 10.2 years (Table 1).

Findings after LSG

Before LSG, mean absolute weight was 116.4 £ 21.5 kg,
mean EW was 59.3 £ 16 kg and mean BMI was 45.2 *
5.6 kg/ m’ (Table 1). One patient developed a high gastric
leak after LSG and underwent a second operation six
days later. She was a female with BMI = 41 kg/ m’ and
no comorbidities. She had surgical revision of the gas-
tric staple line without resewing it. A perigastric abscess
was drained and a drain tube was left in place. The leak
resolved in 15 d and the patient was discharged on day
18. BMI and %EWL variations after LSG are collected
in Figure 2. After an initial decrease, mean BMI start to
increase after 6 mo.

After LSG, systolic and diastolic pressure values did
not differ significantly to prior LSG; however a reduction
in requirement of antihypertensive drugs was observed.
One patient suspended therapy and the others 2 reduced
therapy. After LSG, FBG and HbAi1c showed an impor-
tant decrease (tespectively 105.5 + 28.9 mg/dL and 6.2%
1+ 0.5%). One of two patients (50%) suspended oral hy-
poglycemic agents. Joint problems and sleep apnea syn-
drome improved in all (100%).

Findings after LRSG

LRSG was performed at a mean interval of 21.1 + 9.7
mo after LSG. The mean BMI before LRSG was 38.9
* 3.8 kg/m’ and the mean %EWL was 25.3% * 14.2%
(Figure 2). LRSG was completed laparoscopically in all
cases and no intra-operative or post-operative complica-
tions occurred. The mean time of intervention was 55.8
+ 29.1 min. The mean operative time for LSG in the
same patients was longer: 65.4 £ 17.4 min. This finding
could be related to the fact that when we perform LRSG
the stomach is already dissected and prepared. We only
cut off the exceeding part of the stomach over the boo-
gie. No significative blood loss occurred either in LSG
or in LRSG. No patient showed leakage from the stapled
line at upper gastro-intestinal series scheduled on day 2.
All patients resumed an oral liquid diet on day 3 and they
were discharged from the hospital on day 5 after LRSG.
At 1, 6, 12 mo after LRSG the BMI progressively de-
creased and %EWL increased in each patient. As shown
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Table 2 Weight loss at 12 mo after laparoscopic re-sleeve gastrectomy

Value (7 = 11) After LRSG Mean change (SD) 95%CI P value

before LRSG mean + SD mean + SD
Absolute weight (kg) 1003 +£17.5 829+14.7 -17.4 (£ 7.8) -12.0--22.6 <0.001
BMI (kg/m?) 389+38 322439 6.6 (£2.7) -48-85 <0.001
Excess weight (kg) 43.2+10.1 258+9.5 -17.4 (£ 7.8) -12.0-22.6 <0.001
Excess weight (%) 754 +11.6 454+165 29.2 (+12.4) -20.8--37.6 <0.001
Excess weight loss (%) 253+14.2 56.8+12.4 +31.0 (£ 15.8) 41.6-20.4 <0.001

P value is calculated with paired t test assessing change from LRSG. BMI: Body mass index; LRSG: Laparoscopic re-sleeve gastrectomy.

55.0 A BMI Figure 2 Body mass index and % of excess
m % EWL weight loss before and after laparoscopic sleeve
50.0 17 gastrectomy and laparoscopic re-sleeve gastrec-
45.0 - tomy. Data are expressed as means and standard
N ' deviations. BMI decrease and %EWL increases for
E 400 _ few months (mo) after LSG, then patients start to re-
N gain weight. After LRSG, BMI decreases and %EWL
350 - increases again. BMI: Body mass index; %EWL: %
- of excess weight loss; LSG: Laparoscopic sleeve
30.0 - ) . .
gastrectomy; LRSG: Laparoscopic re-sleeve gastrec-
25.0 | | | | | | | | | | J tomy.
LISG 1mo 3mo 6mo 12mo 18mo LRSG 1mo 3mo 6mo 12mo
80.0 A BMI
70.0 + m % EWL
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50.0 -
8 400
30.0 -
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10.0 -
0.0 ! ! ! L ! ! ! L ! L J
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in Table 2, after 1 year of follow-up the mean BMI sig-
nificantly decreased from 38.9 + 3.4 kg/m’ to 32.2 + 3.9
kg/ m’ (P < 0.05) and the %EWL significantly increased
from 25.3 £ 14.2 to 56.3 + 12.4 (P < 0.05).

After LRSG only 1 of 3 patients continued to use
antihypertensive drugs and only 1 of 2 continued to
use oral hypoglycemic agents. Mean systolic pressure
was 121.6 £ 1.5 mmHg and mean diastolic was 78 * 2
mmHg. Mean FBG was 98.5 £ 16.2 mg/dL and mean
HbAic was 6.1 £ 0.6 %. Neither joint problems nor sleep
apnea were noted after LRSG.

DISCUSSION

LSG is gaining an important role in bariatric surgery be-

cause it may have similar results to RYGB and DS, with-
[1-3]

out malabsorbitive problems and digestive anastomosis
Moreover, after LSG there are no problems exploring the
upper gastro-intestinal tract. Some authors have noted a
weight regain after LSG"". In our series we observed
weight regain in 11 out of 201 patients (5.4%), who had
a mean follow-up of 21.1 £ 9.7 mo (range 6-57 mo).
Three patients started to regain weight after 6 mo post-
LSG, 5 patients after 12 mo, 3 patients after 18 mo. An
upper gastro-intestinal series was performed and showed
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1mo 3mo 6mo 12mo

a dilatation of the antrum and/or gastric fundus in all
the 11 patients (Figure 1). The causes of gastric dilatation
are not clear”™. It could be related to a technical prob-
lem or to a natural process of stomach tissue dilatation.
The main technical cause for a dilated antrum might be
a dissection started farther than 6 cm from the pylorus.
In these cases the patients will regain weight after a few
months. The main cause for a dilated fundus might be a
dissection farther than 1 cm to the left of the esophagus.
A complete dissection of the gastric fundus is difficult
when the patient underwent prior AGB placement or
removal. Other causes of stomach tissue dilatation after
LSG, besides technical problems, could be related to pa-
tient’s psychological problems or negligence in following
the post-surgical diet recommendations. We believe that
these factors, technical and not, are often both involved in
the process of weight regain after L.SG. For example, an
incomplete section of the gastric fundus will not decrease
the secretion of ghre]inm], which can explain the incapacity
of the patient to follow diet recommendations, therefore
permitting stomach dilatation and weight regain.

In order to resume weight loss in patients for which
LSG failed, there are few surgical options. LSG can be
converted to RYGB or DS™ ™! or 2 LRSG can be per-
formed™ . In our serties, no patients underwent RYGB
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or DS because we wanted to maintain the advantages
of LSG in terms of avoiding malabsorption or gastro-
intestinal anastomosis, and of preserving the possibility
to easily explore the gastro-intestinal tract in the neces-
sity of diagnostic or operative endoscopy. Our patients
underwent LRSG over the same calibration tube of
LSG: 12.7 cm boogie (38 Fr). After LSG, the gastric tis-
sue around the stapled line is denser because of the scar’
s healing and remodeling. For this reason, we used only
Green (4.1 mm) and Gold (3.8 mm) cartridges to dissect
the stomach in the LRSG. An oversewing suture of the
stapled line was always performed.

LRSG was feasible in all patients in our series. Al-
though we had neither intra-operative nor post-operative
complications, the main post-operative problem after
LRSG may be the same of LSG: leakage from the long
stapled line. LRSG was effective for weight loss in all
patients (Table 2). After one year follow-up we noted a
significant decrease in mean BMI from 38.9 + 3.4 kg/m”
to 32.2 + 3.9 kg/m’ (P < 0.05) and a significant increase
in mean %EWL from 25.3 + 14.2 to 56.3 £ 124 (P <
0.05) (Figute 2). Although median BMI was > 30 kg/ m’
after one year, we noted a significative trend in decreasing
weight after LRSG. We need a longer follow-up to deter-
mine if the treatment is really effective, but these prelimi-
nary data are encouraging in not substituting LSG with
a malabsorbitive intervention, loosing the advantages of
LSG, especially in terms of quality of life. If weight re-
gain will still occur after a longer follow-up post-LRSG,
patients will undergo upper gastro-intestinal series. If the
series will show a dilatation of the stomach, the patient
will undergo another LRSG. If patients will regain weight
without signs of stomach dilatation, he will be led to a
malabsorbitive intervention.

Comorbidities improved: sleep apneas and joint prob-
lems disappeared completely 12 mo after LSG. Blood
hypertension values did not differ significantly before
surgery, after LSG and after LRSG, but a significant re-
duction in the requirement of antihypertensive drugs was
observed. FBG and HbAu. gradually decreased after LSG
and LRSG. One of two patient suspended oral hypogly-
cemic agents.

In conclusion, like the other major bariatric interven-
tions"*'"” LSG can result in weight regain. Other bariatric
procedures can be performed to correct it™", In our
series of patients who regained weight after LSG, LRSG
was performed. The result was a safe procedure which al-
lowed a significant weight loss in each patient. LRSG ap-
pears to be a valid correction for post-LSG weight regain.
Our study is limited by the fact that it is retrospective,
involves few patients and has a limited follow-up (12 mo
after LRSG). We believe that these preliminary data can
be a promising start for further studies, which are needed
to confirm the initial results.

COMMENTS

Background

Obesity is an increasing problem in modern western society. In the past few
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years, different types of surgery have been developed to resolve this problem
when it could not be treated by diets or drugs. Sleeve gastrectomy is an inter-
vention that allows for good results in term of weight loss without problems of
malabsorption. Sleeve became very popular among surgeons. Despite its wide
diffusion, sleeve’s long-term weight loss data are not uniform. Some authors
report a regain of weight after Sleeve.

Research frontiers
To show that it is feasible and effective to correct weight regain after sleeve
through a re-sleeve gastrectomy.

Innovations and breakthroughs

Re-sleeve gastrectomy can correct weight regain after sleeve. It avoids convert-
ing sleeve in a malabsorbitive intervention, loosing the advantages of sleeve.
They describe the surgical technique, which is valid and without major compli-
cations.

Applications

Sleeve gastrectomy has advantages in terms of quality of life for obese pa-
tients, avoiding problems of malabsorption and allowing weight lost. The pos-
sibility of managing weight regain with a re-sleeve, without converting it in a
malabsorbitive intervention, can allow surgeons to choose this type of surgery
in the cure of obesity.

Terminology

Sleeve gastrectomy is a vertical resection of stomach. Re-sleeve gastrectomy
is the resection of those parts of stomach that underwent dilatation after sleeve.
Peer review

This is a case series of laparoscopic re-sleeve gastrectomy in obese patients
who showed weight regain after laparoscopic sleeve gastrectomy. The present
study is important because there are few data on this type of bariatric surgery.
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