Med. J. Cairo Univ., Vol. 86, No. 7, December: 4235-4241, 2018

www.medicaljournalofcairouniversity.net

Comparative Study between Effect of Sleeve Gastrectomy and
Mini-Gastric Bypass on Type 2 Diabetes Mellitus

ABD EL-RAHIM M. MAHMOUD, M.Sc.; MAGDY M. MOSTAFA, M.D. and

MOHAMED A. ABD EL-MAKSOUD, M.D.

The Department of Surgery, Faculty of Medicine, Al-Azhar University, Cairo, Egypt

Abstract

Background. Severe obesity (most often defined as a BMI
>35kg/m with comorbid health conditions or a BMI 240
kg/m~ without such conditions) is a highly prevalent chronic
disease, which leads to substantial morbidity, premature
mortality, impaired quality of life and excess healthcare
expenditures. Bariatric surgery leads to greater weight loss
and higher remission rates of type II diabetes and greater
reductions in use of anti-diabetic drugs compared with non-
surgical treatment for obesity.

Aim of Study: The aim of this study is to compare between
the effect of sleeve gastrectomy and mini-gastric bypass on
patients with type 2 DM and BMI 235kg/m .

Patients and Methods: A prospective comparative study
which included 40 obese patients with type 2 DM (20 patients
were operated for Laparoscopic Sleeve Gastrectomy (LSG)
and 20 patients for Laparoscopic Mini-Gastric Bypass (LM-
GB), with mean age at LSG group 42.95 +7.63 with range of
31-59 years, at LMGB group was 42.9£6.17 with range of
34-58 years.

Results: In SG cases; complete remission occurred in 11
patients with percentage of 55% and failure of remission
occurred in 9 patients with percentage of 45%. No cases
developed partial remission in SG cases. In MGB cases; 15
developed diabetic remission with percentage of 75% (11
(55%) patients developed complete remission, 4 (20%) patients
developed partial remission). Failure of remission occurs in
5 patients in MGB cases with percentage of 25%.

Conclusion: Based on our results, LSG and LMGB are
efficient operations for reducing weight in morbidly obese
patients and also in diabetic control in T2DM. LMGB might
be superior to LSG in %EWL and T2DM remission after 1.5
year follow-up.
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Introduction

OBESITY became an epidemic disease. Physical,
psychological, and economic complications are
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associated with obesity which leads to difficulty
in caring of obese patients by physicians [1]. Glo-
bally, type 2 DM spreads also in parallel to obesity
as more than 171 million people are affected world-
wide, causing ~3 million deaths per year [2].

Obesity and metabolic syndrome are associated
with multiple complications among them type 2
DM, and there is a great evidence that this can be
managed with bariatric surgery [3] . Patjents with
BMI 240kg/m or with BMI 235kg/m plus co-
morbid conditions are candidate for bariatric or
metabolic surgery as weight loss that will happen
can improve co-morbidities [4].

Insulin resistance is the main problem in met-
abolic syndrome that leads to type 2 DM. Decreased
insulin sensitivity and impaired B-cell function are
the agents in pathogenesis of type 2 DM and insulin
resistance is the link between obesity and type 2
DM. The manifestations of insulin resistance are
decreased transport and metabolism of insulin-
stimulated glucose in adipocytes and skeletal mus-
cle and impaired suppression of hepatic glucose
output [5].

The most important factor in development of
insulin resistance is presence of visceral obesity
and this occurs due to secretion of certain inflam-
matory cytokines, such as [L-6, TNF-alpha, TGF
b 1 and monocyte chemotactic protein-1 by the
resident fat macrophages. Also, increased incidence
of cardiovascular diseases associated with obesity
is explained by the same inflammatory cytokines
[6].

Occurrence of type 2 DM with obesity is not
related to degree of obesity only, but also distribu-
tion of fat accumulation has an important role, as
increased upper body fat including visceral adipos-
ity which is explained by increased abdominal
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girth or waist-to hip ratio leads to metabolic syn-
drome type 2DM and cardiovascular disease [7].

In arecent systematic review and meta-analysis
comparing between effect of bariatric surgery and
non-surgical treatment for obesity, thereis greater
weight loss and higher remission rates of type 2
diabetes and greater reductions in use of anti-
diabetic, antihypertensive and lipid lowering drugs
after bariatric surgery [g] . Bariatric surgery can
also decrease diabetes-related morbidity and mor-
tality and give diabetic patients long period of DM
control [9].

Indications for bariatric surgery include a BMI
of 40kg/m? or higher, or aBMI between 35 and
40kg/m? with at |east two obesity-related comor-
bidities, according to National Institutes of Health
guidelines. DM is the most important comorbidity
that determine the risk of surgery, so bariatric
surgery can bg done for any obese patient with
BMI >35kg/m" with type 2 DM who failed to lose
weight with other weight-control approaches [10].

Both observational and randomized controlled
trials showed that type 2 DM remission and glyc-
emic control occurred more with metabolic surgery
than with medical therapy. So bariatric surgery can
be offered as a treatment option for type 2 DM in
mild obese patients as it leads to reduction of
morbidity and mortality for long time [11].

Aim of study: The aim of this study isto com-
pare between the effect of sleeve gastrectomy and
mini-gastric bypass on patients with type 2 DM
and BMI >35kg/m .

Patients and M ethods

A prospective comparative study which included
40 obese patients (BMI 235kg/m ) with type 2
DM with failure of other methods of weight loss
and medical treatment [20 patients were operated
for Laparoscopic Sleeve Gastrectomy (L SG) and
20 patients for Laparoscopic Mini-Gastric Bypass
(LMGB)], with mean age at LSG group 42.95 £7.63
with range of 31-59 years, at LMGB group was
42.9+6.17 with range of 34-58 years. These patients
were enrolled in a combined prospective study and
had a retrospectively gathered outcome analysis
at the Department of Surgery, Al-Azhar University
Hospitals from March 2016 to March 2018.

Inclusion criteria: (1) Adult age groups (20-60
years old), (2) Patients with BMI 235kg/m, (3)
Patients with type 2 DM.

Exclusion criteria: (1) Patients with BMI <35
kg/m?, (2) Non diabetic patients, (3) Patients with
type | DM.

Sudy strategy:

Ethical approval was taken from Al-Azhar
University Ethical Committee and written consent
was taken from every patient after explanation of
all details of the operation, advantages, disadvan-
tages, diet habits after surgery, realistic expectations
and with the possibility of conversion to open
surgery and all the possible intra-operative, early
and late post-operative complications.

All patients were admitted to general surgery
department, detailed medical history was taken,
and complete examination and investigations were
obtained (complete blood count, blood sugar,
HbA 1c, bleeding profile, renal functions, liver
functions, thyroid functions, pulmonary functions,
abdomino-pelvic U/S, ECG, echocardiography and
venous duplex). Operations were done |aparoscop-
ically. Patients were followed-up for 18 months
post-operatively.

Intervention: Laparoscopic sleeve gastrectomy
and laparoscopic mini-gastric bypass. Standardized
surgical technique for each LSG and LMGB was
used:

For LSG, mobilization of the gastric greater
curve began 6cm proximal to the pylorus, and
continued to the angle of hiswith importance
accorded to the total exposure of the left crural
pillar. Gastric resection using generally five to
seven vertical 60mm staple cartridges over a 36
French bougie Fig. (1).

For LMGB, the gastric tube was created from
the angle of the lesser curvature to the left crural
pillar using generally four to five vertical 60mm
staple cartridges over a 36 French bougie. 200cm
downstream the angle of Treitz, an ante-colic
termino-lateral gastrojejunostomy is performed
using a posterior 45-mm roticulator linear stapler
and an anterior running suture or a continuous
manual suture with an absorbable suture Fig. (2).
For both procedures, absence of gastric leak was
verified by introducing methylene blue through a
nasogastric tube at the end of the operation. On
day 2, patients routinely underwent standard upper
gastrointestinal tract swallow imaging. Patients
were allowed to drink if no complication was
observed. Patients were usually discharged on day
3or4.

Follow-up: Patients were scheduled for follow-
up visitsat 1, 3, 6, 12, 18 months. M easurements
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of blood sugar, HbA 1c, body weight, BMI and
medications taken for DM were done in each visit.

Satistical analysis:

Data were collected, revised, coded and entered
to the stetistical analysis of social science (SPSS)
Version 23. The qualitative data were presented
as number and percentages while quantitative data
were presented as mean + standard deviation and
ranges when the data were parametric while data
with non-parametric distribution were presented
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as median with Inter-Quartile Range (IQR). The
comparisons between two groups with qualitative
datawere done by using Chi-sgquare test.

The comparison between two groups with quan-
titative data and parametric distribution were done
by using independent t-test while data with non-
parametric distribution were done by using Mann-
Whitney test. The confidence interval was set to
95% and the margin of error accepted was set to
5%. p-value was cal cul ated.

Fig. (1): Gastric resection during LSG operation.

(A)

(B)

Fig. (2): (A) Gastric resection during LMGB operation. (B) Making gastro-jejunal anastomosis with stapler during LMGB.

Results

Participant characteristics:

The mean + SD age was at SG group 42.95+7.63
with range of 3 1-59 years, at MGB group was
42.9+6. 17 with range of 34-58 years. The male:
femaleratio was at SG group 3:17, at MGB group
7:13. The mean + SD weight of patients was at SG
group 126.85+ 14.97 with range of 99-164Kg, at
MGB group 134.7+ 11.43 with range of 118-166Kg.
For height it was 163.1 £5.87 at SG group with
range of 154-179cm, 162.7+6.59 at MGB group
with range of 154-176cm. The mean + SD BMI
was 47.77+6. 18 at SG cases with range of 37.2-

66.5 (Kg/m2), 50.88+3.99 at MGB cases with range
of 43.2-58.2 (Kg/m2). The mean + SD fasting blood
sugar before operation was 114 + 19.66 at SG cases
with range of 81-150mg/dl, 154.45+48.96 at MGB
cases with range of 109-258mg/dl. The mean +
SD HbA1C before operation was 7.5+ 1.06 at SG
cases with range of 5.2-8.9%, 9.01 +1.77 at MGB
cases with range of 6.7-12.7% (Table 1).

The duration of diabetes was different between
two groups; median (IQR) was 2.5 (1-5) at SG
cases with range of 0.3-7 years, 6 (4.5-10) at MGB
cases with range of 2-15 years (p-value is 0.000)
(Table 2).
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Pre-operative anti DM medications (insulin:
Oral hypoglycemics) percentage were 9:11 (45:
55%) at SG cases, 15:5 (75:25%) at MGB cases.
The mean + SD duration of insulin intake was 2.5
(2-4) at SG cases with range of 1-4 years, 3 (1-4)
at MGB cases with range of 0.07-6 years.

Post-operative results:

The mean + SD weight lossin SG cases was
45.33+5.14 and 54.33+5.78 after 12 and 18 months
respectively, in MGB cases was 64.65+6.43 and
76.15+6.50 after 12 and 18 months respectively
(p-value is 0.000). The mean + SD one year %EWL
was greater in MGB cases (95. 11+£7.00) thanin
SG cases (78.48+ 19.07) (p-value is 0.001) (Table
3), Fig. (3).

The degree of decrease of BMI was greater in
MGB cases than SG cases during follow-up visit
except after one month. Mean + SD degree of BMI
decreasein SG cases after 12 and 18 months was
17.06+2.28 and 20.48+2.63 respectively; in MGB
cases was 24.50+3.03 and 28.84+2.96 respectively,
(p-value is 0.000) after both periods (Table 4).

When observing degree of decreasein the FBS
between two groups, there was obvious difference
in the whole follow-up period, in SG cases the
mean + SD FBS decrease was 23.10+11.16 and
24.75%12.00 after 12 and 18 respectively whilein
MGB casesit was 67.40+41.20 and 69.20+41.44
after 12 and 18 respectively, (p-vaue is 0.000)
(Table 5).

As regarding the amount of decrease in the
HbA1c, there was a great difference between two
groups all over the follow-up period; mean *
SDHbA1c in SG cases was 0.46+0.26, 0.85+0.33,
1.21+0.40 and 1.50+£0.53 after 3 months, 6 months,
12 months and 18 months respectively, in MGB
casesit was 1.10+0.53, 2.07+0.67, 2.87+0.79 and
3.39+0.75 after 3 months, 6 months, 12 months
and 18 months respectively (p-value is 0.000)
(Table 6).

Finally, diabetic remission between two groups
was as following: In SG cases; complete remission
occurred in 11 patients with percentage of 55%
and failure of remission occurred in 9 patients with
percentage of 45%. No cases developed partial
remission in SG cases. In MGB cases; 15 developed
diabetic remission with percentage of 75% (11
(55%) patients developed complete remission, 4
(20%) patients developed partia remission). Failure
of remission occursin 5 patientsin MGB cases
with percentage of 25% (p-value is 0.185) (Table
7).

Table (1): The patient's characteristics at time of operation.

SG cases MGB cases  Test p-
No.=20 No.=20 valuevalue g
Age (years):
Mean + SD 42.95+7.63  42.9+6.17 -0.023 0.982 NS
Range 31-59 34-58
Sex:
Females 17 (85.0%) 13 (65.0%) 2133 0144 NS
Males 3 (15.0%) 7 (35.0%)
Wt (Kg):

Mean + SD 126.85+14.97 134.7+1143 1864 0.07 NS

Range 99-164 118-166

Ht (Cm) :
Mean + SD 163.1+5.87 162.7£6.59  -0.203* 0.84 NS
Range 154-179 154-176

BMI (Kg/m2):
Mean + SD 47.77+6.18 50.88+3.99 1.890 0.066 NS
Range 37.2-66.5 43.2-58.2

FBS at OD

(mg/dl):
Mean + SD 114+19.66 154.45+48.96 3.429 0.001 HS
Range 81-150 109-258

HbAlc at OD

(%):
Mean + SD 7.5+1.06
Range 5.2-89

9.01+1.77 3255 0.002 HS
6.7-12.7

NS: Non-Significant.
HS: Highly Significant.

* . Chi-sguare test.
* : Independent t-test

Table (2): Pre-operative duration of DM and anti DM medi-
cations.

SGcases MGB cases Test p-

No.=20 No.=20 value value Sg.

Diabetes

duration

(years):

¢ Median
(IQR)

* Range 0.3-7 2-15

Anti DM
medications:
« Insulin 9 (45.0%) 15 (75.0%) 3.750* 0.053 NS
e Ora 11 (55.0%) 5 (25.0%)
hypoglycem
ics

25(1-5) 6(4.5-10) 3725 0000 HS

Duration of

insulin

intake (years):

*Mean+SD 25(2-4) 3(1-4)
« Range 1-4 0.07-6

-0.303» 0.762 NS

NS : Non-Significant.
HS : Highly Significant.
* . Chi-sguare test.

: Mann-Whitney test.
IQR : Interquarter Range.

Table (3): Weight loss during follow-up period in two groups.

Chick SG cases MGB cases Test p- S

point Mean+SD  Mean + SD value ¢ value g
1Mon 1165+1.90 1145+2.06 0.319 0.751 NS
3Mon 22.73+324  31.35+353 -8.045 0.000 HS

6 Mon 33.73+438  48.80+540 -9.693 0.000 HS
12Mon  45.33+5.14  64.65+643 -10496 0.000 HS
18 Mon  54.33+578  76.15+6.50 -11.219  0.000 HS




Abd El-Rahim M. Mahmoud, et al.

80
70
60
50
40
30
20
10

0

22.73
31.35
33.73
48.80
45.33
64.65
54.33
78.15

11.65
11.45

1Mon 3 Mon 6 Mon 12 Mon 18 Mon

. SG cases

Fig. (3): Weight loss between two groups.

MGB cases

Table (4): BMI decrease between different follow-up visits.

Chick SG cases MGB cases Test p- Si
point Mean£SD  Mean*SD  values  value &
1 Mon 4.34%0.67 4.33%0.89 0.04 0.968 NS

3 Mon 8.50%x1.11

6 Mon 12.68%1.80
12 Mon 17.06£2.28
18 Mon  20.48%2.63

11.86%1.53 —7.949 0.000 HS
18.48+2.36  —8.739 0.000 HS
24.50+3.03 -8.774 0.000 HS
28.8412.96  9.442 0.000 HS

Table (5): FBS decrease between different follow-up visits.

Chick SG cases
point Mean + SD

MGB cases Test p-
Mean+SD  values  value

Sig.

4 Days 11.25£7.06
1 Mon 14.78%8.64
3 Mon 19.35%£9.23
6 Mon 22.45+10.91
12Mon  23.10%11.16
18 Mon  24.75+12.00

32.90+26.94 -3.477  0.001 HS
46.45+33.09 —4.141 0.000 HS
52.40%£34.03 —4.192  0.000 HS
62.10+38.48 —4.433  0.000 HS
67.40141.20 —4.641 0.000 HS
69.20+41.44 -4.608  0.000 HS

Table (6): HbAlc decrease between different follow-up visits.

Chick SG cases
point Mean + SD

MGB cases Test p-
Mean £ SD value * value

Sig.

1.10£0.53 —4.848 0.000 HS
2.07£0.67 —-7.305 0.000 HS
2.87£0.79 -8384 0.000 HS
3.39%0.75 -9.204 0.000 HS

3 Mon 0.46%0.26
6 Mon 0.85%0.33
12 Mon 1.214£0.40
18 Mon 1.50+0.53

Table (7): Complete and partial remission in two groups.

SG cases MGB cases Test p- si
No. % NO. A value s  value &
No 9 45.0 5 25.0 5.143 0.076 NS
Partial 0 0.0 4 20.0
Complete 11 55.0 11 55.0
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Discussion

Nonsurgical methods achieve remission in less
than 15% of treated T2DM patients which has
traditionally been considered as a chronic disease
[12] . According to the International Diabetes Fed-
eration (IDF) Diabetes Atlas (sixth edition), in
2013, 382 million people had diabetes worldwide
and the prevalence is expected to increase to 592
million by 2035. Obesity is a strong risk factor for
T2DM, and so reducing body weight is the most
effective treatment for T2DM. Metabolic disease,
such as T2DM can be treated by metabolic surgery,
via digestive surgery, which is similar to bariatric
surgery [13].

Our study is a prospective comparative study
between effect of LSG and LMGB on patients with
type 2 DM and BMI 235kg/m for short term
period 1.5 year. We found that LMGB is superior
on LSG on remission of T2DM and also weight
loss after 1.5 year duration.

As regarding T2DM remission results; it was
75% after LM GB operation (55% of cases ex-
pressed complete remission while partial remission
occurred in 20% of cases), percentage of failed
remission is 25%. In LSG group, percentage of
remission is 55% (all of them are complete remis-
sion), failed remission is 45% of cases. (p-value
was 0.076) which is non-significant and this is due
low number of cases in the study.

Antidiabetic medication changes are different
in insulin dependent patients than in patients on
oral medications, as all patients on oral hypoglyc-
emics stopped them after one year duration from
operation, while in insulin dependent patients,
some patients still need insulin but in low doses
than before operation. But insulin doses changes
are greatly different in two groups as there were
more decrease post LMGB (69.00+20.43) than
post LSG (40.71£5.35) after one year duration, (p-
value was 0.000; highly significant.

Fasting blood sugar and HbA 1 ¢ decreases were
better in LMGB group than in LSG group in spite
of preoperative measures of them were higher in
LMGB group, (p-value was 0.000; highly signifi-
cant).

In our study MGB cases has greater weight loss
than SG cases; (p-value was 0.000; highly signif-
icant). %EWL was greater in MGB cases than in
SG cases (p-value was 0.001 which is highly sig-
nificant). Also BMI changes have the same results;
BMI decrease is greater in MGB cases than SG
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cases during follow-up visit except after one month,
(p-value was 0.000) after both periods.

It was noticed that improvement of diabetic
control occurred in the early post-operative period
especially in the MGB cases and this demonstrated
that diabetic remission post bariatric surgery is not
only due to weight reduction but other mechanisms
are present, however great weight loss is associated
with better diabetic control. Also, patients with
shorter duration of DM, non-insulin dependent,
small doses of insulin needed preoperatively and
short duration of insulin therapy have better control
of DM even if complete remission does not occur.

Our results are similar to other studies, in a
double-blind randomized trial included 60 partic-
ipants done by Lee and Lin [14], comparing the
efficacy of diabetic control and the role of duodenal
exclusion in mildly obese diabetic patients under-
going LSG and LMGB, followed-up for 5 years,
it was founded that L SG and LMGB have the
weight loss (LMGB; 22.8+5.9vs. LSG; 20.1+
5.3%; p-valueis>0.05) but LMGB decreases
HbA1c better than LSG (LMGB; 6.1 £0.7 vs. LSG;
7.1+1.2%; p-valueis <0.05).

In aretrospective study done by Musellaet al.,
[15] , to define the efficacy of both mini gastric
bypass and sleeve gastrectomy in T2DM remission
in morbidly obese patients, 63.7% of 313 patients
reached one year follow-up. The mean BMI for
MGB cases was 33.1+6.6, and the mean BMI for
SG caseswas 35.9+5.9 (p-value is <0.001). 85.4%
of MGB cases vs. 60.9% of SG caseswerein
remission (p-value is <0.001). The % change vs.
baseline values for HbA1c and FBS was not related
to BMI reduction for both operations.

In a comparison of mini-gastric bypass with
dleeve gastrectomy in mainly super-obese patients,
Plamper et ., [16], noticed that MGB cases weight
loss greater than SG cases after one year. %EWL
was 66.2% (£ 13.9 %) in MGB versus 57.3%
(= 19.0%)Z in SG (p-valueis <0.0001). BMI was
34.9kg/m 514.8kg/m2) in MGB versus 38.5 kg/m?
(x8.6kg/m?) in SG (p-valueis 0.001) [16].

A retrospective review done by Alkhalifah et
al., 2018 [17], of 15-year experience of LMGB
comparing it with other bariatric procedures, data
showed that LM GB had great weight loss than
RYGB and LSG from 2 to 6 years (LMGB: %EWL
atl,2,5,and 10 yearswere 79.0, 81.1, 80.4, and
70.3% respectively, LRYGB: %EWL at 1, 2, 5,
and 10 yearswere 71.7, 74.2, 67.8, and 66.40%
respectively, LSG: %EWL at 1, 2, 5, and 10 years
were 85.2, 92.2, 83.7, and 88.3% respectively). At

aperiod of 5 years, 95.1% DM, 87.7% dydlipi-
demia, 44.4% hypertension, and 76% hyperuri-
cemiawere resolved or improved. Also, it was
noticed that L SG had similar high efficacy in
diabetes remission rate compared to LMGB and
LRYGB.

Conclusion:

Based on our results, LSG and LMGB are effi-
cient operations for reducing weight in morbidly
obese patients and also in diabetic control in T2DM.
LMGB might be superior to LSG in %EWL and
T2DM remission after 1.5 year follow-up. Improve-
ment of T2DM is not correlated to time of weight
loss. Predicator of T2DM remission include dura-
tion of DM, anti-diabetic medications (oral hy-
poglycemics or insulin), duration of insulin taking
and insulin doses needed for diabetic control lim-
itations of this study include low number of our
cases and short duration of follow-up period.
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