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Short term effect of laparoscopic sleeve gastrectomy on diabetes
in morbid obesity ; an North Indian experience
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Abstract Bariatric surgery results in better weight loss and
remarkable resolution of type 2 diabetes mellitus (DM). Lap-
aroscopic sleeve gastrectomy (LSG) has over years proved to
be an excellent procedure with low morbidity and results in
effective, sustainable and long term weight loss. The motive
of this study was to review overall effect of LSG in resolution
of type 2 Diabetes mellitus. Sixteen patients were studied
retrospectively and prospectively. The effect of LSGwas stud-
ied at 3 and 6 months after surgery on changes in BMI &
blood sugar. Sixteen patients were diabetic which was re-
solved after 6 months in 13 patients and improvement was
seen in other three patients. Excess weight loss was 31.21
and 64.05 % 3 and 6 months respectively.
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Introduction

Obesity is one of the leading preventable causes of death
worldwide with increasing prevalence in adults and children.
Authorities view it as one of the most serious public health
problems of the 21st century [3]. The problem of obesity has
been observed to be on the rise in the entire Indian subconti-
nent [1]. India is following a trend of other developing

countries that are steadily becoming more obese unhealthy,
processed food has become much more accessible following
India s continued integration in global food market. Indians
are also genetically susceptible to central obesity. Current ev-
idence suggests onset of obesity related co-morbidities in
Asians is at lower body mass index (BMI) levels.

Sleeve Gastrectomy involves a major gastric resection.
changes in gastric emptying which occours in patients after
surgical treatment may alter the regulatory neurohormonal
mechanisms and lead to change in production of distal gut
hormones such as GLP-1 contributing to weight loss and better
glucose metabolism. Therefore gastric emptying could have a
major role in glycemic control after this procedure. In our in-
stitute we are using LSG as a sole procedure as primary bariat-
ric surgery for obese patients, with or without co-morbidities.

Chowbey et al.[2] reported the Indian experience with the
Laparoscopic Sleeve Gastrectomy (LSG) for treating morbid
obesity. The data of 75 patients, who underwent LSG for the
treatment of morbid obesity fromNovember 2006 to February
2009, was retrospectively reviewed. There was a steady rise in
%EWL from 31.2 % at 3 months to 52.3 % at 6 months,
59.13 % at 1 year, and 65 % at 2 years. Type2 diabetes was
resolved in 81.2 %, hypertension in 93.75 %, and dyslipid-
emia in 85 % at 1 year. One patient died at 2 weeks postoper-
atively due to pulmonary embolism. They concluded that ear-
ly results indicate that LSG is a safe and feasible option for
treating the morbidly obese patients

Observations & results

This study was undertaken in the Department of Surgical Dis-
ciplines at DMCH Ludhiana between Jan 2009 and Jan 2012.
A total of 16 patients, who underwent surgery for morbid
obesity and had type II diabetes and gave consent were includ-
ed in the study.
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Impact on type 2 diabetes mellitus

In our study 16 patients had Type 2 diabetes mellitus (T2
DM), 7 of them had duration of diabetes for more than 5 years,
4 patients had history of diabetes for <5 years and remaining
patients were diagnosed pre-operatively during the work-up
for bariatric surgery. Out of the 16, 8 patients were on oral
hypoglycemic agents (OHA) and 3 of them were on insulin.
Out of 16 patients, 8 became euglycemic within 3 months of
surgery and were without any medication. The remaining 8
patients required reduced drug dosage for control of diabetes
and by 6 months 13 patients (81.2 %) were off anti-diabetic
medication.

At 6 months, all patients on preoperative diet therapy had
normal fasting glucose values. 7 of 8 (87.5 %) patients on oral
hypoglycemic medication presented normal fasting glucose
values without any medication, and one patient presented with
improvement of the disease and needed only metformin med-
ications. The patients on insulin therapy presented normal
fasting glucose values at 6 months postoperatively. One pa-
tient still required insulin though the dose was half of the
earlier and other patient earlier on insulin was on metformin
only at 6 month.

Fasting plasma glucose

The fasting plasma glucose levels of all patients were checked
pre operatively as well at 3rd and 6th month after the bariatric
procedure. There is a significant decrease in levels as com-
pared to pre operative values (Fig. 1).

Impact on HbA1c levels

The fall in HbA1c varied from 0.6 to 1.8 % at 3 months, with
further fall in HbA1c of 0.5–0.8 % at 6 months. The total

decline in HbA1c varied from 1 to 3.8 %. The maximum rate
of decline was noted in first 3 months of follow up. Maximum
fall occurred in patients with high value of HbA1c. (Fig. 2).

Discussion

Weight loss is the most important gain of bariatric surgery
operations, and it is the parameter by which success or failure
of weight reducing techniques is measured. Success of treat-
ment has been defined as weight loss >50 % of excess weight.
In our study 100 % of patients lost >50 % of their excess
weight 6 months after surgery. The mean weight loss at 3
and 6 months was 19.92 kg and 41.20 kg. The mean %EWL
at 3 and 6 months was 31.21 % and 64.05 % respectively.

Bariatric operations prolong survival and resolve co-
morbid medical conditions associated with severe obesity.
Bariatric surgery leads to resolution/improvement of Type 2
Diabetes mellitus, hypertension, obstructive sleep apnea and
dyslipidemia. LSG may induce weight loss by reducing food
intake, but in accelerated gastric emptying, delivery of nutri-
ents to the small intestine early in the eating cycle could acti-
vate small intestine satiety inducing chemoreceptors that
could modify food ingestion periodicity. Increases in the re-
sponse of gastrointestinal hormones, such as glucagon-like
peptide-1 (GLP-1), a meal-related satiation factor, have been
reported after LSG. This type of response may be caused by
the food quickly reaching the level of the small intestine due to
accelerated gastric emptying.

Bariatric surgery has been shown to reduce comorbid-
ities and mortality in patients with morbid obesity and
most significantly to ameliorate or resolve T2DM. Much
of the improvement has been related to the excess weight
loss after surgery. However, some effects appear to be
independent from weight loss.
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Eight of the 16 diabetic patients had resolution of dia-
betes at 3 months and 13 patients had resolution after
6 months and improvement was seen in all the 16 patients.
There was reduction in requirement of drugs in the remain-
ing three patients one on half the dose of insulin other two
on metformin only.

At present, the preoperative factors predicting the success-
ful treatment of T2DM after LSG have not yet been
established. Possible factors associated with diabetes non-
remission of diabetes are older age, male gender, diabetes
duration >10 years, use of insulin, inadequate weight loss,
type of surgery (LAGB vs. LSG vs. LRYGB), severity of
preoperative B cell dysfunction .

LSG has shown to resolve or improve T2DM in a majority
of patients in many series. It has been suggested that changes
in ghrelin and PYY after LSG may help to explain these re-
sults. Moon Han et al.[5] showed that LSG without the
second-stage operation was associated with an excess weight
loss of 71 % and with a 100 % resolution rate of T2DM at
6 months after surgery. Lacy et al.[6] reported that LSG is
associated with a high resolution of T2DM at short-term
(4 months after surgery). At 12 months T2DM had resolved,
in 33 out of 39 (84.6 %) of the LSG subjects. Neither the
weight loss nor the degree of diminished waist circumference
was associated with T2DM resolution following LSG .

Rizzello et al8 emphasized the resolution of T2DM after
LSG. They also presented the effect of LSG on T2DM in
patients with a BMI <35 kg/m2. They studied 9 patients with
T2DM and a BMI of 30–35 kg/m2, who also had hypertension,
dyslipidemia, and obstructive sleep apnea. A normal BMI and
normal glycemia were achieved within 6 months, with a mean
HbA1c of 6.0 %. T2DM resolved in all but 1 of these patients
(88 % cured). The patient in whom T2DM did not resolve
had been diabetic for >20 years, but postoperatively had

a decrease in the insulin requirement. Rizzello et al.[6]
stated that 10-years’ duration of T2DM is a cutoff for
resolution.. However, patients with T2DM for >5 years
did not do as well as those with shorter term T2DM.

Visceral fat has been shown to be decreased after bariatric
surgery which in turn reduces hepatic as well as peripheral
insulin resistance. Some studies have also found a greater
decrease in visceral fat when compared to subcutaneous fat
after bariatric surgery.

Bariatric surgery and impact on glucose homeostasis

Bayham et al.[3] conducted a retrospective review of 262
patients diagnosed with diabetes who underwent either the
LRYGB or the LSG between 2002 and 2010. Medication
use before and after surgery was recorded. Approximately
79 % of LRYGB patients and 83 % of LSG patients remained
off their diabetes medication. LSG patients experienced a sig-
nificantly lower incidence of major and minor complications
both peri- and postoperatively compared with LRYGB pa-
tients. They concluded that both operations appear to equally
resolve T2DM in an obese, adult population, however, the
incidence of both major and minor complications is much
lower in the LSG patient group.

Nocca et al.[3] studied the impact of Laparoscopic Sleeve
Gastrectomy on HbA1c blood level and pharmacological
treatment of type 2 diabetes mellitus in morbidly obese pa-
tients. At 1 year after surgery, T2DM had resolved in 75.8 %
of the LSG group. Reduced use of pharmacological therapy
was noted in 15.15 % of the LSG patients. Percentage excess
weight loss and BMI lost were 60.11 and 29.80 % in the LSG
group, respectively.

Vidal et al.[4] conducted a 4-month prospective study on
the changes in glucose homeostasis in 35 severely obese
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T2DM subjects undergoing Laparoscopic Sleeve Gastrecto-
my and 50 subjects undergoing Laparoscopic Roux-en-Y gas-
tric bypass. At 4-months after surgery, LSG and LRYGB op-
erated subjects lost a similar amount of weight (20.6 and
21.0). T2DM had resolved respectively in 51.4 and 62.0 %
of the LSG and LRYGB operated subjects. A shorter preop-
erative DM duration, a preoperative DM treatment not includ-
ing pharmacological agents, and a better presurgical fasting
plasma glucose or HbAlc, were significantly associated with a
better type 2 DM outcome in both surgical groups. The data
suggested that mechanisms beyond weight loss may be impli-
cated in DM resolution following LSG & LRYGB.

Summary & conclusion

We conclude that the laparoscopic sleeve gastrectomy is safe
and effective bariatric techniques in the short term with , ex-
cess weight loss, and improvement of type 2 diabetes mellitus.
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