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Abstract---Background: Morbid obesity is a severe disorder associated
with major co-morbidities reduced quality of life (QoL) and reduced life
expectancy. Aim and objectives: The purpose of the study was to
compare the effect of laparoscopic mini gastric bypass versus sleeve
operation on liver function in a prospective randomized study.
Subjects and methods: This study was a prospective study conducted
on 80 patients who visit the general surgery clinic at Damietta
university hospital (Al Azhar University) and National hepatology and
tropical medicine research institute (NHTMRI); patients were being
divided into 2 groups: Group A (40 patients): Undergoing laparoscopic
sleeve gastrectomy surgery. Group B (40 patients): undergoing
laparoscopic mini gastric bypass surgery. Results: There a gradual
significant decrease from preoperative to 12 months postoperative
regarding ALT and AST in Group A, while there a gradual significant
decrease from preoperative to 12 months postoperative regarding AST
in Group B, Conclusion: This study demonstrated a low prevalence of
abnormal LFT in our morbidly obese patients who underwent bariatric
surgery. This may serve as an indirect indication of a lower prevalence
of significant liver damage in these subjects. According to the results
of our study we recommend LSG rather than LMGB in patients
suffering from NAFLD as it has comparable weight loss results with
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reversal of NAFLD as well as lower rates of postoperative cholelithiasis
and development of liver cirrhosis.

Keywords---Liver, laparoscopic Mini Gastric Bypass, Sleeve
Gastrectomy Morbid Obesity.

Introduction

Morbid obesity is a severe disorder associated with major co-morbidities reduced
quality of life (QoL) and reduced life expectancy. The health benefit of bariatric
surgery is well established, including effective long-term weight control, resulting
in improvement obesity-related co-morbidities such as diabetes, hypertension,
sleep apnea and hyperlipidemia 1

Although there are several therapies for morbid obesity including medication,
behavior, and alternative therapies such as acupuncture, these treatments
cannot resolve obesity-related comorbidities or do not demonstrate long-term and
sustained success. In some patients, they may even result in adverse reactions 2
Bariatric surgery is the most effective treatment of morbid obesity; not only is it a
weight-reducing surgery but also a metabolic surgery, it results in excellent long-
term sustained weight loss and hence in reduction of comorbidities 3

Today, Roux-en-Y gastric bypass (RYGB) and sleeve gastrectomy (SG) are the
most commonly performed procedures. The one-anastomosis gastric bypass
(OAGB) or omega loop/mini gastric bypass is an up-and-coming procedure and is
regarded as a technically simpler bypass accompanied by an increased %excess
weight loss (YEWL), but very little complications 4.

Bariatric surgery induced the disappearance of NASH from nearly 85% of patients
and reduced the pathologic features of the disease after 1 year of follow-up. It
could be a therapeutic option for appropriate morbidly obese patients with NASH
who do not respond to lifestyle modifications 8

On the other hand severe liver dysfunction may also occur after bariatric
procedures such as OAGB and RYGB that may lead to steatosis/fibrosis,
cirrhosis, ascites, encephalopathy, hepato-renal syndrome and gastro-intestinal
bleeding ¢ The purpose of the study was to compare the effect of laparoscopic mini
gastric bypass versus sleeve operation on liver function in a prospective
randomized study.

Patients and Methods

This study was a prospective study conducted on 80 patients who visit the
general surgery clinic at Damietta university hospital (Al Azhar University) and
National hepatology and tropical medicine research institute (NHTMRI)

Patient groups: 80patients were being divided into 2 groups: Group A (40
patients): Undergoing laparoscopic sleeve gastrectomy surgery. Group B (40
patients): undergoing laparoscopic mini gastric bypass surgery.
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Inclusion criteria: Adult patients above 16 years old from both sexes. Morbid
obese patients with BMI >40and BMI >35 with associated comorbidity such as
Hypertension, DM, Arthritis and sleep apnea who failed other obesity control
modalities like lifestyle modification, diet and medications, negative virology for
HCV, HBV and HIV and normal hormonal profile

Exclusion criteria: Exclusion of any other cause of liver disease rather than
NASH and NAFLD such as hemochromatosis, alpha 1l-antitrypsin deficiency,
Wilson disease, autoimmune disease, alcoholic liver disease, patient's age below
16 years, hypothyroid patients and patients who are not fit for surgery

Candidates must be subjected to the following:

Prior to surgery: Full history taken and clinical examination and liver imaging
that confirm ether normal liver parenchyma, NASH or NAFLD, liver function tests
(AST, ALT, ALP, serum bilirubin, serum albumin, Prothrombin time and I.N.R.),
serum creatinine, complete blood count (CBC), HBsAg, HCV Ab, HBA1C .for
diabetic patients, thyroid function tests, lipid profile, ECG and echocardiography

Post-surgery follow up: CBC, liver profile and creatinine and lipid profile at
month 3, 6 .12, Radiological evaluation by ultrasound at month 3, 6, 12 and liver
biopsy or Fibroscan if we need (parenchymatous changes)

Statistical Analysis: All data were collected, tabulated and statistically analyzed
using SPSS 22.0 for windows (SPSS Inc., Chicago, IL, USA) & MedCalc 13 for
windows (MedCalc Software bvba, Ostend, Belgium). Data were tested for normal
distribution using the Shapiro Walk test. Qualitative data were represented as
frequencies and relative percentages. Chi square test (x2) and Fisher exact was
used to calculate difference between qualitative variables as indicated.
Quantitative data were expressed as mean * SD (Standard deviation) for
parametric and median and range for non-parametric data. All statistical
comparisons were two tailed with significance Level of P-value < 0.05 indicates
significant while P> 0.05 indicates non-significant difference.

Results

Table (1)
Demographic data of the two studied groups

Variable ((:11;04‘51)’ A ((:11;041;)1): B ¢/ 2 "
?/I%ZI(lyie-aSr]SD) 37.15+£6.29 38.4+6.76 856 394

9 0,
Sex gﬂeﬂfale 22(2(2(@0) ?2 :ggoﬁg 16.57 | 0.000
ﬁ:;ih; (slgg) 127.63 + 23.37 136.6 £ 29.51 1.51 136
ﬂifnhi (Sclgn) 165.93 +8.77 165.23 + 8.89 .354 724
faﬂrﬁgégQ) 46.83 £ 8.79 49.6 +9.11 1.39 .169




9454

There is a significant difference between the two studied groups regarding sex.

Table (1)

Preoperative laboratory parameters between the two studied groups

Table (2)

Group A
(n=40)

Group B
(n=40)

Hemoglobin (g/dl)
Mean + SD

12.86 £ 1.11

13.1+£1.45

PLT (x103/L)
Mean = SD

227.38 + 34.39

219.33 £ 32.15

TLC (x103/L)
Mean = SD

6.45 + 0.888

6.7 £ 0.436

ALT (U/L)
Mean = SD

26.67 £ 24.95

30.94 + 26.55

AST (U/L)
Mean = SD

27.22 +16.32

28.64 £ 16.11

INR
Mean = SD

0.944 £ 0.053

0.967 £ 0.058

TSH (g/d])
Mean = SD

2.36 £ 1.02

2.32+1.21

Creatinine (mg/dl)
Mean £ SD

0.821 £0.151

0.755%£0.131

Calcium (mg/dl)
Mean + SD

9.23 £ 0.555

9.61 £0.615

TC (mg/dl)
Mean = SD

211.47 + 34.32

211.97 £ 40.29

TG (mg/dl)
Mean = SD

144.56 £ 71.56

159.71 £ 69.21

LDL (mg/dl)
Mean + SD

145.17 £ 27.42

137.47 + 32.78

HDL (mg/dl)
Mean * SD

This table shows that there is a significant difference between the two studied

42.35+10.5

42.01 £5.11

groups regarding creatinine and calcium. Table (2)

Preoperative ultrasound findings between the two studied groups

Table (3)

Group A
(n=40)

Group B
(n=40)

Free

8 (20%)

7 (17.5%)

Cholecystectomy

0

1 (2.5%)

Fatty liver

29 (47.5%)

31 (77.5%)
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Gall stones

3 (7.5%)

1 (2.5%)

There is no significant difference between the two studied groups regarding US

findings. Table (3)

Table (4)

3-months postoperative laboratory parameters between the two studied groups

Group A
(n=40)

Group B
(n=40)

Hemoglobin (g/d])
Mean + SD

11.69 £ 0.957

12.26 £ 1.35

PLT (x103/L)
Mean = SD

216.13 +29.59

205.67 £ 33.23

TLC (x103/L)
Mean = SD

5.77 £ 0.685

6.23 £ 1.54

ALT (U/L)
Mean = SD

24.38 £ 22.42

36.68 + 19.65

AST (U/L)
Mean = SD

23.53 £ 14.18

33.3+16.21

TSH (g/dl)

Mean = SD

1.78 £ 0.414

1.88 £ 0.823

Calcium (mg/dl)
Mean £ SD

8.66 + 1.65

9.11 £0.709

TC (mg/dl)
Mean = SD

188.65 + 30.94

185.97 + 32.83

TG (mg/dl)
Mean = SD

125.31 £ 55.17

139.32 + 35.53

LDL (mg/dl)
Mean + SD

126.25 £ 24.31

114.39 + 35.56

HDL (mg/dl)
Mean + SD

44.07 £9.75

43.77 + 3.65

BMI (kg/m?)
Mean * SD

43.05+13.78

42.18 £ 7.36

There is a significant difference between the two studied groups regarding

hemoglobin. Table (4)

Table (5)

6-months postoperative laboratory parameters between the two studied groups

Group A Group B T

(n=40) (n=40) P
Hemoglobin (g/dl)
Mean + SD 12.17£1.14 12.27 + 1.47 .339 735
PLT (x103/L)
Mean + SD 210.67 £ 35.28 211.67 * 24.66 147 .884
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;rd';grf’;lgf{” 6.05+0.715 6.03 + 1.01 102 919
?/Ign([i/é])) 22.45 +13.18 37.44 +23.39 3.14 | .000
ﬁi:nﬂi/s% 20.27 + 13.45 35.44 + 18.31 1.85 |o0.05
;I‘,I?:n(i/gg 1.78 + 0.692 1.84 + 0.701 385 701
ﬁaeﬁ“;‘g]gmg/d” 9.02 + 0.587 9.24 + 0.659 1.58 119
'I\I;I(e:a(rrflf/sdllg) 173.24 + 29.19 164.94 + 24.66 1.37 174
ﬁi;ff/sdg 110.06 + 44.09 113.09 + 30.63 357 722
h’iﬁfﬁ%@” 112.94 + 22.83 102.94 + 23.99 1.91 059
ﬁ'j:n(?gg‘“ 45.25 + 8.04 46.9 + 3.23 1.21 232
faﬂﬁggﬁg) 35.05 £ 8.87 36.55 £ 6.07 .883 .381

There is a significant difference between the two studied groups regarding ALT
and AST. Table (5)

Table (6)
12-months postoperative laboratory parameters between the two studied groups

Group A Group B

(n=40) (n=40)
ﬁi;ofhs’;in (8/d) 12.31 £1.32 12.55 + 1.65 718 475
f;'ﬁfjgg” 214.33 + 34.01 213.25 + 30.38 .149 .881
Z\F/Ilégn(}ilg;/]d) 5.97 + 0.658 6.51 +0.873 3.12 .003
‘lt\\dle‘::rfUi/sL])j 20.53 £ 11.67 24.97 £20.91 3.21 0.000
f\\/lse:nﬂi/;g 18.64 £ 9.52 17.55+10.34 1.17 0.608
'fdsegn(i/gg 1.56 + 0.597 1.78 + 0.721 1.49 141
ﬁtﬁt’%ﬁmg/dl) 9.21 £ 0.662 9.42 £ 0.599 1.49 141
'lfdce;;nf/sd]g 150.27 + 24.52 145.73 + 22.34 866 389
ﬁg;?f/sdg 89.79 + 33.89 93.97 + 28.37 .598 .552
LDL (mg/dl) 92.86 + 21.98 89.61 * 20.61 .682 497
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Mean = SD

HDL (mg/dl)

Mean + SD 45.77 £ 5.07 49.74 £ 3.71 3.99 .001
BMI (kg/m?)

Mean + SD 30.01 +7.96 31.22 +4.89 .819 415

There is a significant difference between the two studied groups as regard TLC
and HDL and ALT. Table (6)

BMI (kg/m?)
Mean = SD

Table (7)

Preoperative and postoperative BMI between the two groups

Preoperative

3m postop.

6m postop.

12m postop.

Group A

46.83 + 8.79

43.05 £ 13.78

35.05 + 8.87

30.01 £ 7.96

Group B

49.6 +9.11

42.18 +7.36

# repeated measures ANOVA.

36.55 + 6.07

31.22 +4.89

There a significant decrease from preoperative to postoperative follows up time
intervals regarding BMI in both groups. Table (1)

ALT (U/L)
Mean = SD

Table (8)
Preoperative and postoperative ALT and AST between the two groups

Preoperative

3m postop.

6m postop.

12m postop.

Group A

26.67 + 24.95

24.38 + 22.42

22.45%13.18

20.53+11.67

Group B

30.94 = 26.5

27.22 +16.32

36.68 £ 19.65

23.53 £ 14.18

37.44 £ 23.39

20.27 + 13.45

24.97 £20.91

18.64 + 9.52

28.64 £ 16.11

# Friedman test

There a gradual

33.3.34 £ 16.21

35.44 £ 18.31

significant decrease from preoperative to

17.55 £ 10.34

12 months

postoperative regarding ALT and AST in Group A, while there a gradual significant
decrease from preoperative to 12 months postoperative regarding AST in Group B

Table (9)

Preoperative and postoperative significant ultrasound findings between the two
studied groups

Group A Preoperative 3M postop. 6M postop. 12M postop.
No significant findings | 39 (97.5%) 39 (97.5%) 40 (100%) 39 (97.5%)
Gall stones 1 (2.5%) 1 (2.5%) 1(2.5%) 1 (2.5%)
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No significant findings | 39 (97.5%) 39 (97.5%) 37 (92.5%) 36 (90%)

Gall stones 1 (2.5%) 1 (2.5%) 3 (7.5%) 3 (7.5%)
Cirrhotic changes 0 0 0 1 (2.5%)

Group B was higher regarding gall stones incidence compared to group A after 6
and 12 months postoperative follow up. Otherwise, there was only one patient
who developed cirrhotic changes in group B. Table (9).

Discussion

This was a Retrospective and Prospective study was conducted on 80 patients
who visit the general surgery clinic. They were divided into 2 groups: Group A (40
patients): undergoing laparoscopic sleeve gastrectomy surgery. Group B (40
patients): undergoing laparoscopic mini gastric bypass surgery. The duration of
the study ranged from 6-12 months.

Higher BMI more than 40 and co morbidities support the decision for MGB rather
than sleeve; however there are other factors that influence the surgical decision,
the cooperativeness of the patient, life style and patient preference The role of
radiologists in surgical treatment of obesity is mainly to evaluate conditions
immediately after surgery and detection of early complications. In 12 months
patients showed weight loss by 35.9% in LSG, 37% in LMGB, these results came
in agreement with Gaby Kansau and colleagues study named Laparoscopic sleeve
gastrectomy versus laparoscopic mini gastric bypass: One year outcomes Also
Udai Wijetunga, and colleagues in a study titled Reversal of Nonalcoholic Fatty
Liver Disease with Bariatric Surgery in South Asians: Does the Type of Surgery
Matter?, revealed that LSG has a more favorable effect on complete reversal and
improvement of NAFLD when compared with LMBG. This effect seems to be
independent of weight loss. Thus LSG should be considered ahead of LMBG when
bariatric surgery is planned for obese patients with NAFLD. 7

In our study 47.5% of patients undergoing LSG had fatty liver by preoperative u/s
assessment while 77.5% of patients undergoing LMGB had the same issue In
Group A, There a gradual significant decrease from preoperative to 12 months
postoperative regarding ALT and AST, while there a gradual significant decrease
from preoperative to 12 months postoperative regarding AST in Group B
otherwise one patient in that group developed cirrhotic changes. That said the
lipid profile improved in both groups postoperatively This came in agreement with
Mohamed Deabes et al., 2020 as there was a high significant difference between
before and after surgery as regard triglycerides, cholesterol, HDL and LDL.

In the study of Mahdy et al. (2016), they reported that there was a significant
improvement between before and after surgery as regards, triglyceride,
cholesterol, HDL and LDL. Patients with LSG and LMGB did not show a
significant difference in baseline AST and ALT. At 6 months post procedure, AST
and ALT levels were lower in patients with LSG than patients with LMBG. Thus
LSG showed a greater degree of AST and ALT reduction compared to LMBG. At 6
months post-procedure, patients who underwent LSG had less patients with
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elevated AST and ALT as compared to LMBG. Overall LSG showed a higher rate of
complete reversal of NAFLD (75.0% vs 44.4%) and improvement of the grade of
NAFLD (91.7% vs 66.7%) on USS imaging when compared with LMBG.

Although some studies suggested that ALT alone or both ALT and AST might be
used as follow-up markers of NAFLD in patients undergoing bariatric surgery,
Dixon et al. indicated that decreases in GGT levels, and less frequently in AST
levels, might predict histologic recovery more accurately in these patients 8. In our
study the development of cholelithiasis in patients undergoing LMGB was higher
than patients undergoing LSG, with a percentage rising from 2.5% preoperatively
to 7.5% postoperatively in the former and 2.5 % preoperatively and
postoperatively in the latter.

Ahmed talha and colleagues in a study named Cholelithiasis after bariatric
surgery, incidence, and prophylaxis: randomized controlled trial The mean
percentage of excess weight loss (%EWL) was significantly higher in those who
develop gallstones than others. 2 While Tapas Mishra and colleagued in a study
named Prevalence of Cholelithiasis and Choledocholithiasis in Morbidly Obese
South Indian Patients and the Further Development of Biliary Calculus Disease
After Sleeve Gastrectomy, Gastric Bypass and Mini Gastric Bypass concluded that
he incidence of post-bariatric surgery development of cholelithiasis was 10.53 %;
individually, it was 8.42 % in LSG group, 13.4 % in LRYGB group and 12.7 % in
MGB patients, However in this study LMGB has shown elevation in both ALT and
AST postoperatively compared to LSG, it has shown highe incidence of
postoperative cholelethiasis as well as highe incidence of cirrhotic changes.

We recommend LSG rather than LMGB in patients suffering from NAFLD as it has
comparable weight loss results with reversal of NAFLD as well as lower rates of
postoperative cholelithiasis and developemnnt of liver cirrhosis More prospective
multi-center studied is needed to confirm the results of our study. Furthermore
Khalil et al.,, 10 found that the laparoscopic sleeve gastrectomy with loop
bipartition) group had significantly lower fasting blood glucose and glycated
hemoglobin (HbAlc) levels in 1 month, 3 months, 6 months, and 12 months
postoperatively.

In the study in our hands, among group A, there was a significant change from
preoperative to postoperative follow up time intervals regarding BMI, TSH, TC, TG,
and LDL. Our results were supported by study of Ruiz-Tovar et al., 1! as they
reported that preoperatively, 84% of the patients presented liver steatosis. A
significant reduction of steatosis could be observed 12 months after surgery (p <
.001). Preoperative degree of steatosis showed a direct correlation with AST (p =
.008) and ALT (p = .007) and an inverse correlation with HDL-cholesterol (p =
.019). The reduction of liver steatosis showed an inverse correlation with the
increase of HDL-cholesterol between pre- and postoperative determinations (p =
.008).

Furthermore, Aksoy et al., 12 found a significant difference between pre- and post-
surgical liver enzymes (ALT, AST, GGT, ALP), similar to previous findings
demonstrating positive effects of bariatric surgery on liver enzymes and histologic
findings of the liver 13 Although some studies suggested that ALT alone or both
ALT and AST might be used as follow-up markers of NAFLD in patients



9460

undergoing bariatric surgery, Dixon et al. indicated that decreases in GGT levels,
and less frequently in AST levels, might predict histologic recovery more
accurately in these patients Xourafas et al., 8. In their study, they did not perform
liver biopsy, but they found that ALT, AST levels were significantly higher in
patients with grade III steatosis.

In the last decade, some articles have reported an appealing outcome for the
MGB. It has been described as a reasonable laparoscopic operation meeting many
of the criteria of an ideal weight loss surgery. The results presented regarding the
perioperative period have been encouraging in terms of safety. A short operative
time corresponding with very low rates of mortality, morbidity, and LOS (length of
hospital stay) have been reported, with a favorable outcome for MGB even
compared with RYGBP. 14

The present study showed that among group B, there was a significant change
from preoperative to postoperative follow up time intervals regarding BMI, ALT,
AST, TSH, TC, TG, LDL and HDL. Our results were supported by study of
Mohamed Deabes et al., 15 as they reported that in gastric mini bypass group,
there were significant differences between before and after surgery as regard FBG,
HDbAIC, triglyceride, cholesterol, HDL and LDL.

In the study of, Lee et al., 16 they reported that there was a significant difference
between before and after surgery as regard Hb. In their study, MGB proved to be
effective in the long term, significantly outperforming even RYGB in several
parameters including BMI reduction, resolution of metabolic syndrome, and the
need for revision surgery due to both bowel obstruction and internal hernia.
According to Musella et al., 17 there was a significant difference between before
and after surgery regarding control of DM.

Conclusion

This study demonstrated a low prevalence of abnormal LFT in our morbidly obese
patients who underwent bariatric surgery. This may serve as an indirect
indication of a lower prevalence of significant liver damage in these subjects.
According to the results of our study we recommend LSG rather than LMGB in
patients suffering from NAFLD as it has comparable weight loss results with
reversal of NAFLD as well as lower rates of postoperative cholelithiasis and
development of liver cirrhosis

Conflict of interest: no conflicts of interest.
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