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ABSTRACT

INTRODUCTION- Various behavioral therapies like nutritional therapy, physical activity and cognitive behavioral therapy that basically target
lifestyle for treating obesity or overweight have always been used but the results vary depending on the person's determination , willingness and
most of the times end up with unsatisfactory results. The short term as well as long-term outcomes of bariatric surgery lead to improvement in
glucose metabolism, insulin resistance and quality of life .

OBJECTIVES- To study the effect of laparoscopic sleeve gastrectomy on BMI and metabolic syndrome ( type II diabetes mellitus , hypertension
,hyperlipidemia ).

METHODS- This is a prospective study, undertaken in mahatma gandhi medical college and hospital, jaipur from july 2017 to september 2019
after taking clearance from institution ethics committee. Total 30 morbidly obese patients with metabolic syndrome were included in the study
after taking informed consent.

CONCLUSION- Laparoscopic sleeve gastrectomy has emerged as a low morbidity bariatric surgical procedure that leads to effective weight loss
and control of co-morbid diseases. Most patients with dm, hypertension and dyslipidemia showed resolution or improvement after LSG.
Therefore, for morbidly obese patient in the short term, LSG is very safe and effective procedure without any significant morbidity or mortality.
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INTRODUCTION-

Various behavioral therapies like nutritional therapy, physical activity
and cognitive behavioral therapy that basically target lifestyle for
treating obesity or overweight have always been used but the results
vary depending on the person's determination , willingness and most of
the times end up with unsatisfactory results. . Adjunct to lifestyle
modifications, pharmacotherapy can also be used for weight loss.
These approaches result in 5-10% weight loss that tends to wane off
over time. On the contrary, bariatric surgery leads to 50-75% of excess
body weight loss , which is durable as well as significant. Hence, as per
the recent international guidelines , bariatric surgery has been declared
the most effective treatment for morbid obesity .(1) various studies
suggest that bariatric surgery results ina high rate of remission of type
2 diabetes mellitus and other obesity-related comorbidities like
dyslipidemia, hypertension and obstructive sleep apnoea syndrome
(osa) . The short term as well as long-term outcomes of bariatric
surgery lead to improvement in glucose metabolism, insulin
resistance and quality of life . Till date, various bariatric procedures are
in practice worldwide . Laparoscopic sleeve gastrectomy (lsg), roux-
en-y gastric bypass (rygb), mini gastric bypass (mgb) and laparoscopic
adjustable gastric banding (lagb) are various common procedures for
morbid obesity. Lsg and mgb are popular procedures done in morbidly
obese patients with t2 dm. Both procedures have their own advantages
and disadvantages. In this study, we aim to compare the clinical
efficacy of Isg in remission of metabolic syndrome in morbidly obese
patients.

AIMS&OBJECTIVES- To study the effect of laparoscopic sleeve
gastrectomy on BMI and metabolic syndrome ( type ii diabetes
mellitus , hypertension , hyperlipidemia) .

MATERIALS&METHODS- This is a prospective study, undertaken
in mahatma gandhi medical college and hospital, jaipur from july 2017
to september 2019 after taking clearance from institution ethics
committee. Total 30 morbidly obese patients with metabolic syndrome
were included in the study after taking informed consent.

RESULTS-
Weight and BMI characteristics
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Figure3.
Weight
Mean [S.D F-value|P-value
Baseline 130.67[15.9034 [490.453[0.0005 **
3rd month 110.43[13.5918
6th month 101.10[11.6748
12th month 90.13 [9.3245
** Highly Significant at P <0.01 level
Table3.

In the current study , the mean baseline weight of patients prior to
surgery was 130.67kg with a standard deviation of 15.9034 . Mean
BMI of patients was recorded as 43.23kg /m2 with a standard
deviation of 3.3 pre operatively as described in the tables and graphs
below. Similar results were shown with a mean BMI of 49.7 kg/m2 by
Lester etal .(5) This is also similar to study by Capoccia et al (2) which
found average pre op weight of 122.7 £+ 32.1kg and a mean BMI of
44.3+82kg/m’

The mean weight loss during the first three months was substantially
more in comparison to the following months with mean weight
reduced from 130 kgs to110 kgs by the end of 3" month. Following this
period , by the end of 12 months mean weight loss of 40+9.3 kgs was
seen with a reduction in baseline BMI from 43.23 to 29.75 . The study
concluded that the weight loss and reduction of BMI at the end of 12th
month was statistically significant with P value <0.0005 .
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BMI Table7.
Fasting C peptide
BMI Mean | S.D F-value P-value
50.00 Baseline 425 | 8299 | 178.147 0.0005 **
40.00 3rd month 331 | .8610
= 30.00 6th month 2.67 | .7063
2 000 12th month 227 | .5584
10.00 ** Highly Significant at P <0.01 level
200 i i i In our study , all patients selected had diabetes mellitus with poor
Baseline 3rd month 6th month 12th month glycaemic control . All these patients were either on oral hypoglycemic
drugs orinsulin. Mean baseline fasting blood sugar was 172 +19.7 mg
Figure4. /dl that decreased to 139 +17.2 mg/dl at the end of 3 months and
dropped to 116.4 +5mg/dl by 12 months . Simultaneously , fall in
Table4. Hbalc values was seen from mean of 8.67 +1.1 to 6.18 +0.4 at the end
BMI of 1 year . C peptide values were seen to drop from a mean of 4.25 to
Mean SD F-value P-valuc 2.27 atthe end of 12 months . Similar result were quoted by Capoccia
Bascline 1323 334057 715.083 0.0005 ** D. etal[2] in their study where mean fasting blood glucose was reduced
- - ’ ' from 151.8 +37.4 to 83.5 + 10.7 mg/dl. Similar results were observed
3rd month 36.60 2.80488 by L .

y Lee et al where fasting blood glucose levels decreased from 122.4 to
6th month 33.58 2.70327 102.6 mg% Capoccia D. et al noticed a change in HbA Ic levels from
12th month 29.75 2.11669 7.4+1.3105.7+0.6%.(2)

Remission of diabetes mellitus
Mean HbAlc decreased from 7.4% preoperatively to 6.1% after 12
Table5. months postoperatively in study conducted by Bethany et al.
Mean FBSS_ D Fvalue Pvalue Majority of patients were taken off oral hypoglycemic drugs ,
Bascline 172.40 19.7038 129.752 1 0.0005 ** remission or improvement in diabetes mellitus was seen in maximum
3rdmonth | 139.80 17.2695 Cases.
6thmonth | 121.60 8.7871 REMISSION OF HYPERTENSION
12th month 116.47 5.8941
** Highly Significant at P < 0.01 level SBP
FBS 20000
20000 150.00
150,00 g 100.00
E 100.00 50.00
50.00 0.00 ) T T :
Baseline 3rd month 6th month  12th month
o Baseline I 3rd month ‘ 6th month I 12th month Table8.
Figure 6. In our study , all patients selected were hypertensive . Out of 30 , nine
patients had their hypertension diagnosed pre- operatively after
HBA1C admission . And seven patients were under the category of
1000 uncontrolled hypertension and the remaining were on anti
500 hypertensives . Mean baseline systolic BP was 154 +21 mm of Hg and
mean baseline diastolic BP was 88 + 11 mm of Hg . Significant
= 600 improvement in hypertension was seen by the end of 3 rd month with
2 0 mean systolic coming down to 131+14 mm of Hg and diastolic to 77
200 +11 mm of Hg .All patients showed improvement or resolution by the
end of one year after laparoscopic sleeve gastrectomy . Our results
000 - i ‘ i were similar to the study done by D’Hondt et al who reported a 95%
Baseline 3rd month 6th month 12th month . . . .
resolution/improvement in hypertension status 1-year after Sleeve
Figure7. gastrectomy. Chowbey et al reported improvement in hypertension in
93.75% at 1-year.(3)
Table 6.
DBP
HBAI1C 10000
Mean S.D F-value P-value som0
Baseline 8.67 1.1985 145.253 | 0.0005 ** - sos0
3rd month 7.38 9791 1000
6th month 6.71 7246 2000
12th month 6.18 4191 000 ‘
Kk nghly Signiﬁcant at P < 001 level Baseline 3rd month 6th month 12th month
FCP Figure 10.
S0 Table 9.
4.00
DBP
E- 300 Mean S.D F-value P-value
200 Baseline 88.33 11.4390 5.544 0.002 **
oo 3rd month 77.67 11.2291
o Baseline ‘ 3rd month I 6th month ‘ 12th month 6th month 8363 109087
12th month 78.90 11.3634
Figure8. ** Highly Significant at P <0.01 level
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Remission of hypertriglyceridemia
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Figurell.
Table 10.
STG
Mean S.D F-value P-value
Baseline 172.53 11.5780 323.858 0.0005 **
3rd month 163.83 9.5234
6th month 153.20 7.5767
12th month 144.00 6.6540
** Highly Significant at P < 0.01 level
Table 11.
SHDL
Mean S.D F-value | P-value
Baseline 24.00 5.2066 47.608 10.0005 **
3rd month 34.55 3.7147
6th month 45.60 3.2863
12th month 46.33 2.9046
** Highly Significant at P <0.01 level
SHDL
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Figurel2.
Impact on serum lipid profile
Lipid Baseline 3 months 6 months 12 months
parameters
Total 268.44+66.60(215.36+45.16(175.76+24.74|156.33+21
Cholesterol
S. HDL 42.17+£5.2 44.17433.7 [45.60+£3.27 |46.87+29
S.LDL 106.64438.76|91.20+34.04 [82.36+34.17|77.33+67.98

In our study , out of 30 patients , 21 were diagnosed with dyslipidemia .
Improvement in lipid parameters were seen in 100 % of them . None of
the patients required any medication after 12 months of surgery .Serum
cholesterol was seen to decrease in all patients and reached within
normal limits after 12 months. Improvements in S. triglycerides was
seen from a baseline of 172. 53 + 11.5 to 144 £6.6 mg/dl. Total
cholesterol was seen to reduce from a baseline 268.44 +£66.60 to
156.33+21 by the end of | year . Increament in Serum HDL levels was
seen in all the patients from baseline of 42.17+5.2 to 46.87+29 mg/dl.
Drop in the Serum LDL levels was seen after 12 months from a
baseline level of 106.64 +38.76 mg/dl to 77.33 +£ 98 mg/dl . Similar to
our results, Chowbey et al. reported an 80% resolution of dyslipidemia
at 6 months after LSG in Indian setting. Boza et al. reported an 85%
resolution in dyslipidemia at 1-year after LSG.(104).

DISCUSSION

Laparoscopic sleeve gastrectomy'® was first described as a
modification to the biliopancreatic diversion and combined with a
duodenal switch in 1998, and was first performed laparoscopically in
1999. Patients experience excellent weight loss after LSG alone, and

multiple recent reports have documented LSG as single therapy in the
treatment of morbid obesity. Weight loss is the most important
parameter of bariatric surgery operations, and it is the parameter by
which success or failure of weight reducing techniques is measured 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 18.92 kg and
42.20 kg, the mean %EWL at 3 and 6 months was 32.21% and 65.05%
respectively. LSG may induce weight loss by reducing food intake, but
in accelerated gastric emptying, delivery of nutrients to the small
intestine early in the eating cycle could activate small intestine satiety
inducing chemoreceptors that could modify food ingestion periodicity.
Increases in the response of gastrointestinal hormones, such as
glucagon-like peptide-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.

D'Hondt et al." retrospective reviewed 102 patients who underwent
LSG as a sole bariatric operation. Their mean initial BMI was 39.3
kg/m”. No major complications occurred.

For the 23 patients who reached the 6-year follow-up point, the mean
%EWL was 55.9% +25.55%. They concluded that LSG is a safe and
effective bariatric procedure, although the tendency for weight regain
isnoted after 5 years of follow-up evaluation.

Menenakos ef al."”’ conducted a prospective single-center study of261
patients with a median follow-up of 1-year. The median %EWL for the
1" year of follow-up was 65.7. The median BMI for the patients that
had completed at least 1-year of follow-up was 29.75 kg/m’. The
overall success rate after the 1" year was 74.3% when accounted for
%EWL> 50 and 81.7% for BMI <3 5 kg/m’. They concluded that LSG
isasafe and effective option as a bariatric surgery

Chowbey et al.” reported the Indian experience with 75 patients
analyzed retrospectively with LSG they reported %EWL from 31.2%
at 3 months to 52.3% at 6 months, 59.13% at 1-year, and 65% at 2
years.

In one of the biggest series, Lee et al."” reported an EWL of 59 £ 17%
at 1-year in 216 patients who underwent LSG with a preoperative BMI
of 49.2 £ 11 kg/m’. In 93 patients with a BMI of 46.9 + 6.5 kg/m’,
Skrekas et al."" reported an EWL of 67.2 + 12.6% and 72.3 £ 10.3% at
1 and 2 years, respectively. Nocca et al."” reported an EWL of 61.5% at
2 years in 163 patients (LSG) with a preoperative BMI of 45.9 kg/m’.
During the second LSG Summit,"” the EWL after 1,2, and 3 years was
reported to be 60.7%, 64.7%, and 61.7%, respectively.

Boza et al” presented data of 1000 patients who underwent LSG as a
primary procedure for morbid obesity. Excess weight loss (EWL) was
as follows: 1-year 86.6%, 2 years 84.1%, and 3 years 84.5%. Early and
late complications occurred in 34 (3.4%) and 20 (2.0%) patients,
respectively. There was no mortality during follow-up. They
concluded that the LSG is a safe and effective surgical technique for
morbid obesity as a stand-alone procedure.

Bariatric Surgery And Impact On Glucose Homeostasis

Nocca et al.” studied the impact of LSG on HbAlc blood level and
pharmacological treatment of T2DM in morbidly obese patients. 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 EWL and BMI lost were 60.11% and 29.80%
in the LSG group, respectively. Chowbey et al.” reported type 2
diabetes was resolved in 81.2%, hypertension in 93.75%, and
dyslipidemia in 85% at 1-year. Bariatric surgery has been shown to
reduce co morbidities and mortality in patients with morbid obesity
and most significantly to ameliorate or resolve T2DM. Much of the
improvement has been related to the EWL after surgery. However,
some effects appear to be independent from weight loss.

Rizzello et al"” emphasized the resolution of T2DM after LSG. They
also presented the effect of LSG on T2DM in patients with a BMI <35
kg/m’. They studied 9 patients with T2DM and a BMI of 30-35 kg/m’,
who also had hypertension, dyslipidemia, and obstructive sleep apnea.
A normal BMI and normal glycemia were achieved within 6 months,
with a mean HbAlc 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
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insulin requirement.

Eight of the 16 diabetic patients had resolution of diabetes at 3 months,
and 13 patients had resolution after 6 months and improvement was
seen in all the 16 patients. There was a reduction in the requirement of
drugs in the remaining three patients. In the presence study out of 16
patients 14 had remission of diabetes; of the remaining two patients
one was on metformin only and the other patient on half the dose of
insulin.

Lipid Profile

Zhang et al " retrospectively studied changes in lipid profiles in obese
patients who underwent LSG from June 2004 to June 2008. One year
after surgery mean BMI decreased from 57.5 to 39.9. They concluded
that 1-year after LSG, significant weight loss and improvements in
HDL and triglyceride (TG) levels, total cholesterol/HDL and TG/HDL
ratios were observed.

Rubin et al."” conducted a prospective study assessment was made of
120 consecutive morbidly obese patients with body mass index (BMI)
of 43, who underwent LSG. There were no postoperative
complications or mortality. During a median follow-up of 11.7 months,
percent of excess BMI lost reached 53% + 24% and the BMI decreased
from 43 = 5 to 34 = 5 kg/m’. Dyslipidemia is a recognized
cardiovascular risk factor that could explain the excessive mortality
rate in severely obese patients. It has been shown that bariatric
procedures can improve the dyslipidemia associated with obesity;
however, the impact on the lipid profile varies with various series
reporting different results.

In our study, the outcomes of LSG regarding resolution of
dyslipidemia. At the end of 6 months, Total cholesterol levels were
decreased from 268.44 to 175.76 after 6 months of surgery. LDL
cholesterol levels were decreased from 106.64 t082.36 after 6 months
of surgery. HDL levels were increased from 24.4 to 40.40 at 6 months
after LSG. We conclude that the impact on lipid profile is significant
after bariatric surgery, and the effects are similar after both surgeries
and are related to weight loss.

Effect On Hypertension

All patients (100%) with preoperatively diagnosed hypertension (16
out of 30) showed improvement or resolution. At 6 months, 62.5% of
LSG patients had resolution of hypertension. Similar results are found
in the literature. Srinevasa'” et al. reported a 29% resolution and 48%
improvement in hypertension 1-year after LSG. Similarly D'Hondt ez
al " reported a 95% resolution/improvement in hypertension status
I-year after Sleeve gastrectomy. Prasad et al." reported a 75%
resolution/improvement in hypertension 1-year after sleeve
gastrectomy.

Effect On Other Metabolic Parameters

All the patients in the study population had normal values of RFT's
including serum electrolytes, Ca+ Mg’, serum uric acid both pre and
postoperatively at 3 and 6 months. In view of that, those parameters
were not calculated statistically. And no further data were analyzed.

CONCLUSION

Laparoscopic sleeve gastrectomy has emerged as a low morbidity
bariatric surgical procedure that leads to effective weight loss and
control of co-morbid diseases. Most patients with dm, hypertension
and dyslipidemia showed resolution or improvement after LSG.

Therefore, for morbidly obese patient in the short term, LSG is very
safe and effective procedure without any significant morbidity or
mortality.
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