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Laparoscopic sleeve gastrectomy in morbidly obese
patients. Technique and short term results
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ABSTRACT

OBJECTIVE: To evaluate the efficacy of Laparoscopic Sleeve Gastrectomy (LSG) as a definitive
procedure for morbidly obese patients. DESIGN: This constitutes a prospective study carried
out in a tertiary care private hospital and included 15 morbidly obese patients who underwent
LSG. The operation was performed through two 12 mm and two 5 mm ports, using the Endo-
GIA stapler to create a lesser curve gastric tube over a 36-Fr bougie. RESULTS: Operative time,
complication rates, hospital length of stay, Body Mass Index (BMI), % of Excess Weight Loss
(EWL) and appetite were evaluated. There were six females and nine males, aged (mean=*SD)
40.5+10.5 yrs and preoperative BMI 47.8+7.5 kg/m?2. The operative time was 147.7*+43.2 min.
There was one conversion to open surgery and one gastric leak with haemorrhage that led to
gastric tube stenosis, ultimately requiring revision surgery. All patients, except these two, were
discharged on the 2" postoperative day after an upper GI series and the initiation of a clear
liquid diet. At the follow-up (7.5*+4.4 months post operatively), the % EWL was 35.7+10.1.
Eight patients who received regular postoperative dietician counselling at follow-up did better
than the others who did not (% EWL 40.4+3.8 vs 30.2 % 4.1, respectively). All patients reported
significant loss of appetite. CONCLUSIONS: Although the number of patients is relatively
small, the data of this study indicate that laparoscopic sleeve gastrectomy is effective in weight
reduction, being an acceptable surgical option for morbidly obese patients. A higher number
of patients and longer follow-up period will be necessary to evaluate long-term efficacy.
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INTRODUCTION

Bariatric surgery remains the only effective treat-
ment for inducing and maintaining satisfactory weight
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loss and reducing weight-related comorbidities for the
morbidly obese patient.! Bariatric operations have
shown an exponential rise both in frequency and
diversity during the last few decades paralleling the
increasing prevalence of morbid obesity in Western
populations.>* During this evolutionary process some
operations have been abandoned, whereas others have
gained wider acceptance.>®

Laparoscopic Sleeve Gastrectomy (LSG) has been
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recently introduced in the field”!° either as the sole
bariatric operation for high-risk very obese patients '!
or as the first step followed by Roux-Y gastric bypass
or duodenal switch in morbidly obese patients.

Our study focuses on the results of LSG in a pro-
spective series of 15 consecutive patients.

PATIENTS AND METHODS

Six females and nine males, aged (mean=+Standard
Deviation, SD) 40.5+10.5 yrs, who met the 1991
National Institutes of Health Consensus Develop-
ment Criteria' for bariatric operation, were offered
laparoscopic sleeve gastrectomy. The mean=SD Body
Mass Index (BMI) value of the series was 47.8+7.5
kg/m2. All patients had failed medical therapy for
their obesity.

Preoperatively the patients were assessed for their
general condition and mental status, comorbidi-
ties, cardiovascular risk factors and motivation for
surgery. Efforts previously made by the patients to
lose weight had failed. However, we did not take any
specific measures for preoperative weight reduction.
A consent form was routinely obtained.

Surgical technique: With the patient intubated in
supine position, preumoperitoneum is established
through the umbilicus using the open (Hassan) tech-
nique. Trocar placement is as follows:

® One 5 mm trocar is placed up to the costochondral
junction for the insertion of the liver retractor;

® Two 12 mm trocars are placed on the right and
left middle clavicular lines, respectively, accom-
modating the instruments;

® One 5 mm trocar is placed on the left anterior
axillary line.

After the identification of the gastric antrum
(measurement of the distal 7 cm from the pylorus on
the greater curvature), ultrasonic scissors are used
to dissect the greater omentum from the greater
curvature of the stomach dividing the gastrocolic and
gastrosplenic ligaments up to the esophagogastric
junction.

After this critical stage, the first 45 mm - 3.5 mm
linear stapler is placed at the point of the initial dis-

section on the greater curvature, creating a vertical
cut on the gastric wall. Then a 36-Fr bougie is inserted
and sequential firings of the endoGastro-Intestinal-
Anastomosis (GIA) with 60 mm - 3.5 mm linear
staplers are applied over it, up to the esophagogastric
junction (Figure 1). The gastric remnant is then eas-
ily extracted through the umbilicus. No drains are
needed and a nasogastric tube is left in place.

Postoperative care: A standard clinical protocol
was used for all patients. The nasogastric tube was
removed on the first postoperative day after a nor-
mal upper GI series with gastrographin (Figure 2).
Thirteen patients felt able to return home and were
discharged on the 2™ postoperative day with instruc-
tions to follow a liquid diet for four weeks.

A clinical dietician followed up eight patients in
an orderly fashion: outpatient visits were scheduled
once a month for the first three postoperative months
and every three months thereafter. Seven patients
were followed up via regular phone communication
by a research nurse.

Figure 1. Schematic representation of sleeve gastrectomy.
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Figure 2. Boxplots of Body Mass Index (BMI) prior to surgery
(BMI prior) and at last examination (BMI final) at 7.5+4.4
(mean=SD) months after the operation.

Baseline measures: Demographic data were col-
lected at the preoperative evaluation. Perioperative
outcome measures including operative time, hospital
stay, intraoperative and postoperative complica-
tions.

Follow-up measures: Data on BMI, total weight
loss, % Excess Weight Loss (EWL) and perception
of appetite were evaluated at 1, 3, 6 and 12 months
postoperatively.

Statistical Methods: Categorical data were summa-
rized as frequencies or percentages (%). Continuous
data were summarized as mean+SD. The Kolmogorov-
Smirnov test was used to evaluate normal distribution,
which means that p-values >0.05 indicate normally
distributed variables. Comparisons of BMI before

Table 1. Descriptive Statistics

and after gastrectomy were evaluated using the paired
samples ¢ test. BMI before and after gastrectomy were
normally distributed according to the Kolmogorov-
Smirnov test for normality. A p-value of <0.05 was
considered statistically significant. Data were analyzed
using STATA 9.1 and SAS statistical software.

RESULTS

Between November 2005 and November 2007, six
females and nine males, aged 40.5%+10.5 yrs, under-
went laparoscopic sleeve gastrectomy. Patients body
weight (Table 1) (mean+SD) was 138.8+26.5 kg and
BMI 47.8+7.5 kg/m? preoperatively. Operative time
was 147.6+43.2 min.

Postoperatively, at a mean follow-up of 7.4+4.4
months, weight loss was 32.8+3.3 kg, the BMI was
37.0%+11.0 and the %EWL was 35.7+10.1 (Table 1,
Figure 2).

We had one conversion to open surgery (8.3%) due
to full thickness tear of the gastric wall (accidental
grasping of the pliable, soft terminal portion of the
bougie along with the gastric wall).

Another patient exhibited a tiny gastric leak with
staple line haemorrhage on the first postoperative
day. In this particular case, we had used biosynthetic
absorbable material to reinforce the staple line that
we believe negatively affected the closure and led to
hemorrhage. The patient was urgently reoperated
on due to hemoperitoneum, but severe gastric tube
stenosis eventually mandated revision surgery after

N Min Max Mean SD
Age (years) 15 17.00 60.00 40.467 10.494
% Excess weight loss 15 14.50 49.20 35.680 10.132
Duration of surgery (min) 15 90.00 240.00 147.667 43.213
Hospital stay (days) 15 2.00 4.00 2.2667 0.7034
Weight prior to surgery (Kg) 15 90.00 189.00 138.800 26.541
BMI prior to surgery (Kg/m?) 15 38.90 66.20 47.800 7.4645
BMI last examination 15 32.90 45.00 37.067 3.3534
Total weight loss (Kg) 12 14.00 52.00 32.758 11.048
Follow up (months) 15 2.00 16.00 7.467 4.389

BMI: Body Mass Index
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about one month postoperatively.

A small left subdiaphragmatic haematoma was
found in one patient that required no transfusion
therapy and was treated on an outpatient basis with-
out any other untoward events. No mortality was
encountered.

Except for the converted case, the patient with the
leak at the staple line and the acute haemorrhage,
all other patients felt able to return home and were
discharged on the 2™ postoperative day without evi-
dence of leakage during an upper GI series carried
out on the previous day (Figure 3).

BMI postoperatively was significantly reduced to
37.1+3.3 kg/m? from a preoperative value of 47.8+7.5
(P<0.001).

Schematic representation of BMI reduction over
time is shown in Figure 4.

Eight patients who received regular postoperative
dietician counselling at follow-up did better than the
others who did not (%ZEWL 40.4+3.8 vs 30.2+4.1).

Figure 3. First postoperative day upper gastrointestinal imag-
ing.

DISCUSSION

LSG as a definitive bariatric procedure was quite
successful for body weight reduction in our series. Fol-
lowing the operation, a statistically significant mean
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Figure 4. Body Mass Index (BMI) values in each patient at follow-up.
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weight loss of 32.7 kg over a mean period of 7.4 months
leading to a mean %EWL of 35.7 was observed. Other
authors have disclosed analogous results.

In one of the first studies on the efficacy of LSG
from Gagner et al,’ 20 patients who underwent LSG
were compared with 57 patients who had undergone
Intragastric Balloon. The study showed that at six
months patients undergoing LSG showed a faster
and greater weight loss than those using a intragas-
tric ballon. Moreover, LSG was found to be a safe
procedure, with reproducible results, in contrast to
the intragatric ballon which was tolerated by 93% of
the patients. The results of our study indicate that
both mean weight loss and %EWL were significant
following LSG. In a study from Mognol P et al'* which
included ten patients, the average %EWL and BMI
reduction at one year were 51% and 23%, respectively.
It was concluded that LSG can be safely integrated
into a bariatric surgical program with good results in
terms of weight loss and quality of life.

In a study conducted by Cottam D et al'! involving
126 patients with a preoperative mean BMI value of
65.3+0.8, the mean %EWL after LSG at one year
was 46. One distant mortality was encountered, and
the incidence of major complications reached 13%.
Rosenthal RJ et al'? reported 30 patients with a mean
preoperative BMI value of 41.4. Mean weight loss in
this study at three and six months postoperatively
was 22.7 kg and 30.5 kg and mean % EWL 40.7 and
52.8, respectively.

These figures along with ours compare favourably
with those reported for adjustable Gastric Banding'*'
and even for Roux-en-Y Gastric Bypass,'>!” series
thus far reported. In a recent prospective randomized
trial of LSG vs gastric banding (GB)," the median
%EWL at one year was 41.4 after GB and 57.7 after
LSG (P-value=0.001) and at three years 48 after GB
and 66 after LSG (P-value=0.003). Moreover, weight
loss and loss of feeling of hunger after one year and
three years were better after SG than GB.

In our patients, weight loss was found to be steady
in all patients throughout the follow-up. A consistent
feature of our small series is the report of significant
loss of feeling of hunger by all patients. Permanent
reduction of plasma ghrelin levels may play a role
in this phenomenon as stated by various reports.'®'

Ghrelin levels reduction, as an inherent sequel of sleeve
gastrectomy associated reduction of gastric fundus
mass, constitutes a significant, hormone mediated
advantage, over the other bariatric procedures.

Technically, this operation appears to be less de-
manding than the Roux-en-Y gastric bypass. However,
certain specific operative points must be emphasized.
First of all the use of GIA staplers has been proven
safe for the majority of cases. In addition, we have
found no advantage to using specialized bioabsorbable
staple reinforcement materials. Although difficult to
prove, it is hypothesized that the one gastric leak in
the present series could be attributed to malfunc-
tion of the stapler covered with the reinforcement
material.

A second issue involves the bougie that is used
to create the gastric tube. We have found it difficult
to stabilize it across the lesser curve, indicating that
care should be taken regarding possible accidental
grasping by the GIA stapler.

Onset and duration of prophylactic anticoagula-
tion constitutes another challenging issue. Since the
operation involves the creation of a lengthy suture
line that is especially prone to hemorrhage, sound
clinical judgment should be exercised. We rely on in-
traoperative pneumatic compression stockings devices
and early mobilization of the patient. Low-molecular
weight heparin is started on the 1 postoperative day
when the patient is hemodynamically stable and blood
hemoglobin shows no serious decrease. We had no
pulmonary embolism episodes but the hemorrhagic
event and the hematomas arouse some skepticism as
to the anticoagulation scheme.

Nevertheless, LSG has been associated with several
important advantages in terms of pylorus preservation
(avoidance of dumping syndrome) and preservation
of intestinal continuity (no intestinal bypass and mal-
absorption). It also required 2.26 days mean hospital
stay and no reliance on future adjustments thus far.

Asignificant finding of the present study was that
a group of eight patients that were followed up and re-
ceived regular postoperative dietician counselling did
remarkably better than the others who did not (mean
%EWL 40.4 vs 30.2. This underlines the need for a
‘team approach’ in the field of bariatric surgery.
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