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ABSTRACT 

Background: Obesity is a chronic condition that is closely linked to type 2 diabetes mellitus. Bariatric surgery is deemed 

to be an effective method to reduce weight and induce diabetes remission. Laparoscopic Roux-en-Y Gastric Bypass and 

laparoscopic Sleeve Gastrectomy are the most commonly performed surgical procedures. Objective: This study aimed to 

find out the short-term efficacy of bariatric surgery in lowering BMI and improving HbA1c levels and also determine 

which procedures between Roux-en-Y Gastric Bypass and Sleeve Gastrectomy give better outcomes within 3 months after 

surgery. Methods: This study is a cohort retrospective study of 64 patients who underwent laparoscopic RYGB  and SG 

with 32 patients in each procedure, in January 2020 – September 2023 in Sumber Waras Hospital. Data regarding BMI and 

HbA1c pre- and 3 months post-surgery were collected and analyzed using SPSS with statistical significance defined as p 

<0.05. Results: Laparoscopic RYGB causes a greater decrease of IMT (p=0,000) and HbA1c (0,013) within 3 months 

post-surgery, compared to laparoscopic SG. Meanwhile, in morbidly obese patients (BMI pre-op > 35kg/m2), no significant 

differences were found in HbA1c changes in both groups (p=0,240).  Conclusion: Laparoscopic RYGB is more effective 

in lowering BMI and HbA1c compared to laparoscopic SG. However, this comparison does not apply in morbidly obese 

patients.    
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INTRODUCTION 

Obesity is a chronic condition characterized by 

the accumulation of excess fat caused by a calorie 

imbalance. This condition is often associated with 

increased morbidity and mortality, which can reduce 

quality of life. According to WHO, a person is 

defined as obese if they have a BMI of > 30 kg/m2. 

As time goes by, the prevalence of obesity continues 

to increase, making it a global epidemic. In 2035, the 

global prevalence of obesity and overweight is 

predicted to reach 51%1,2. 

Type 2 diabetes mellitus is a comorbid disease 

that is strongly related to obesity. According to the 

Indonesian Endocrinology Association (PERKENI),  

diagnosis of type 2 diabetes mellitus is made if the 

HbA1c examination results is > 6.5%. Research 

shows that BMI has a strong correlation with insulin 

resistance and diabetes. Therefore, the increasing 

incidence of type 2 diabetes mellitus may be related 

to obesity epidemic. Both of these conditions are 

based on the existence of insulin resistance and can 

result in hyperglycemia. Besides, several other 

diseases that can be caused by obesity include 

cardiovascular disease, hypertension, dyslipidemia, 

and obstructive sleep apnea (OSA). These 

comorbidities can be alleviated with weight loss3,4,6.  

Bariatric surgery gives better outcomes for losing 

weight and improving comorbidities in the long term 

compared to other weight loss methods. The 

mechanism of bariatric surgery in reducing weight can 

be restrictive, namely by reducing the size of the 

stomach and restricting food intake or by limiting the 

amount of calories absorbed from food or 

malabsorption. This operation is generally carried out 

laparoscopically by making several small incisions in 

the stomach for the trocar insertion and a laparoscope 

tube with a camera at the end, which is connected to a 

video monitor that projects the condition of the 

internal organs. Roux-en-Y Gastric Bypass (RYGB) 

and Sleeve Gastrectomy (SG) are the two most used 

surgical methods of bariatric surgery. Indications for 

bariatric surgery include BMI > 40 kg/m2 or morbidly 

obese people with preoperative BMI of > 35 kg/m2 

accompanied by serious comorbidities such as type 2 

diabetes mellitus, hypertension, and obstructive sleep 

apnea (OSA)5, 6,7. 

The study conducted by A. Pucci & R.L. 

Batterham (2018) stated that maximum weight loss 

post surgery will affect the improvement of health 

conditions in the long term, thus to assess the 

effectiveness of the surgery, changes in body weight 

needs to be measured. Besides, study by Chew et al. 
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also stated that early weight loss within 3 months post 

laparoscopic SG could predict weight maintenance 

and commorbidities remission20. Since the long-term 

effect of laparoscopic RYGB and SG with longer 

follow-up time, had been mentioned a lot in previous 

studies, hence this study aims to assess the short-term 

efficacy of bariatric surgery and determine the more 

effective surgical methods to reduce BMI and 

improve diabetes comorbidities by looking at BMI 

and HbA1c changes before and 3 months post 

laparoscopic Roux-en-Y Gastric Bypass (RYGB) and 

laparoscopic Sleeve Gastrectomy (SG).  
 

METHODS 
This research is a cohort retrospective study in 

which data was taken from medical records of 

patients at Sumber Waras Hospital Jakarta after 

passing an ethical review and obtaining permission 

and approval from the ethics committee of the 

Faculty of Medicine, Tarumanagara University with 

ethical clearance No.  263/KEPK/FK 

UNTAR/XII/2023 and from Sumber Waras Hospital 

with ethical clearance number 

07/RSSW/KoM.EP/EC/I/2024. The inclusion criteria 

for this study were patients who underwent bariatric 

surgery with  laparoscopic RYGB and laparoscopic 

SG procedure at Sumber Waras Hospital from 

January 2020 to September 2023 with complete 

preoperative and 3-month postoperative HbA1c and 

BMI data, while the exclusion criteria for this study 

are patients with incomplete preoperative and 3 

months postoperative data of BMI and HbA1c. Due 

to the sample limitation, specific criteria, such as 

patients with diabetes mellitus type 2 were not set in 

this study. However, considering that the indication 

for bariatric surgery is a patient with morbidy obesity, 

or whose BMI preoperative is > 35 kg/m2 

accompanied by commorbidites, also the fact that 

diabetes is one of the most common comorbidities 

found in obese patient, it is assumed that patient who 

underwent the surgery might have diabetes melitus 

type 2. Data were obtained with non-random 

sampling technique that is based on selecting 

characteristic or features to obtain samples that are 

relevant to the objectives of the study. There were 

total of 64 samples obtained, which fulfilled the 

inclusion criteria, with each 32 patients who 

underwent laparoscopic RYGB and SG. Data were 

processed and analyzed using SPSS version 26 , 

independent t-test were used for variables with a 

normal distribution which is BMI, while the Mann-

Whitney test was used for non-normally distributed 

variables, HbA1c levels. Correlation between surgical 

procedures, laparoscopic RYGB and SG towards BMI 

changes were analyzed using independent t-test. 

Meanwhile, the correlation between laparoscopic 

RYGB and SG and HbA1c levels changes was 

analyzed using Mann-Whitney test. Statistical 

significance is defined as p <0.05.   

 

RESULTS 
This study involved 64 samples who matched the 

inclusion criteria, consisting of each 32 patients who 

underwent laparoscopic RYGB and laparoscopic SG. 

Data were taken from medical records of patients who 

underwent bariatric surgery with laparoscopic RYGB 

and laparoscopic SG procedures in January 2020-

September 2023 at Sumber Waras Hospital Jakarta. 

Based on the data in Table 1, it was found that most of 

the samples involved in this study were female, and 

ranged from under 20 years to over 50 years old, with 

the largest sample being aged in the range of 41 to 50 

years for both surgical methods.  

Based on Table 2, the average BMI value before 

surgery among those who had laparoscopic RYGB 

was lower compared to patients who underwent 

laparoscopic SG, which was found to be 37.5 kg/m2 

and 39 kg/m2, respectively. In three months post-

surgery, patients post-laparoscopic RYGB were found 

to have lower BMI than patients who underwent 

laparoscopic SG, which was 29.3 kg/m2 and 32 kg/m2, 

respectively. Higher average preoperative HbA1c was 

seen in patients who underwent laparoscopic RYGB 

which was 6.8%, compared to laparoscopic SG 

patients of 6.2%. However, the average HbA1c value 

within 3 months after laparoscopic RYGB and SG was 

found to be the same.  

The results demonstrate that there was a decrease 

in BMI and HbA1c within 3 months after surgery. 

Table 3 shows that post-laparoscopic RYGB patients 

experienced an average decrease of BMI of 21.8%, 

while post-laparoscopic SG patients showed an 

average decrease in BMI of 17.7% with a mean 

difference of 4.09 % and p-value = 0.000, p = <0.05, 

this shows a significant correlation between changes 

in BMI and laparoscopic RYGB and laparoscopic SG. 

In addition, reduction of HbA1c was seen in post-

laparoscopic RYGB and post-laparoscopic SG 
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patients with an average decrease of 17.4% and 

10.2%, respectively, p-value = 0.013, p = <0.05, 

which means a significant correlation between 

changes in HbA1c and laparoscopic RYGB and 

laparoscopic SG are present. 

 Per the research objectives, namely to see the 

efficacy of bariatric surgery in reducing weight and 

improving diabetes comorbidities, also to determine 

the more effective surgical methods between 

laparoscopic RYGB and laparoscopic SG, a subgroup 

analysis was conducted to see the average value of 

HbA1c pre-operatively and 3 months post-

operatively in patient with preoperative BMI > 35 

kg/m2 or morbidly obese patient. The underlying 

reason for this is the indication for bariatric surgery, 

which includes patients with morbid obesity or with 

a pre-operative BMI of > 35 kg/m2 with 

comorbidities or patients with pre-operative BMI of > 

40 kg/m2. In morbidly obese patients with 

preoperative BMI of > 35 kg/m2, the average 

preoperative HbA1c was found to be slightly higher in 

patients who underwent laparoscopic RYGB 

compared to patients who underwent laparoscopic SG. 

There were 10 patients in this group who had HbA1c > 

6.5%, including 6 laparoscopic RYGB patients and 4 

laparoscopic SG patients, while the average HbA1c 

value 3 months after surgery for both surgical methods 

was found to be the same. 

Table 4 shows an average decrease of HbA1c in 

the morbidly obese patient with 15.1% and 11.9%, 

respectively, in post laparoscopic RYGB and SG 

patients, p-value = 0.240, p>0.005, which indicated no 

significant difference of HbA1c changes was present 

between morbidly obese patient who underwent 

laparoscopic RYGB and laparoscopic SG. 

 

 

 

 

 
 

Table 1. Sample Characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristics Surgery methods Overall p value 

 RYGB 

(n =32) 

SG 

(n =32) 

  

Gender, Frequency (%)     

Male 7 (21.9) 2 (6.3) 9 (14.1) > 0.05 

Female 25 (78.1) 30 (93.8) 55 (85.9) 

 

Age, Mean (SD) 

 

39.5 (1.6) 

 

39.4 (1.6) 

 

39.4 (8.9) 

 

Age, Frequency (%)     

< 20 0 (0) 1(3.1) 1 (1.6)  

 

> 0.05 
20-30 6 (18.8) 3 (9.4) 9 (14.1) 

31-40 10 (31.3%) 13 (40.6) 23 (35.9) 

41-50 13 (40.6) 13 (40.6) 26 (40.6) 

>50 3 (9.4) 2 (6.3) 5 (9.0) 

     

BMI, Mean (SD) 37.5 (6.3) 39.0 (9.8) 38.2 (8.3)  

BMI, Frequency (%)     

< 35 13 (40.6) 8 (25) 21 (32.8) > 0.05 

> 35 19 (59.4) 24 (75) 43 (67.2) 

 

HbA1c , Mean (SD) 

 

6.8 (1.8) 

 

6.2 (1.2) 

 

6.5 (1.5) 

 

HbA1c , Frequency (%)     

< 6.5% 20 (62.5) 27 (84.4) 47 (73.4) < 0.05 

> 6.5 % 12 (37.5) 5 (15.6) 17 (26.6) 
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Table 2. BMI and HbA1c pre-operative and 3 months post-operative 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. BMI and HbA1c changes 

  

 

 

Table 4. HbA1c in morbidly obese patients with IMT pre-op > 35 kg/m2 

 RYGB  

(n = 19) 

SG  

(n = 24) 

 Frequency 

(%) 

Mean 

(SD) 

Median Frequency 

(%) 

Mean 

(SD) 

Median 

HbA1c (pre-op)  6.3 (1.4) 5.9  6.2 (1.4) 5.7 

< 6.5 % 13 (68.4)   20 (83.3)   

> 6.5 % 6 (31.6)   4 (16.7)   

HbA1c (3 months post-op)  5.3 (0.5) 5.2  5.3 (0.5) 5.3 

< 6.5 % 19 (100)   24 (100)   

> 6.5 % 0 (0%)   0 (0)   

DISCUSSION 
This study involved 64 samples with each 32 

samples undergoing laparoscopic RYGB and 

laparoscopic SG from January 2020 to September 

2023 at Sumber Waras Hospital Jakarta. Most of the 

samples obtained were female, and the majority of 

patients were between 41 and 50 years old in both 

surgical methods, with an average age of 39.4 years. 

Patients who underwent laparoscopic RYGB and 

laparoscopic SG had an average age of 39.5 years old 

and 39.4 years old, respectively. The sample 

characteristics in this study are similar to study by 

Yang J et al. (2015), which also involved 64 patients, 

 

 

RYGB  

(n = 32) 

SG  

(n = 32) 

 Frequency 

(%) 

Mean (SD) Median Frequency 

(%) 

Mean 

(SD) 

Median 

BMI (pre-op)  37.5 (6.3) 36.3  39.0 (9.8) 36.5 

< 35  13 (40.6)   8 (25)   

> 35 19 (59.4)   24 (75)   

BMI (3 months post-op)    29.3 (5.2) 28.1  32.0 (7.6) 30.4 

< 35 27 (84.4)   26 (81.3)   

> 35 5 (15.6)   6 (18.8)   

HbA1c (pre-op)  6.8 (1.8) 6.1  6.2 (1.2) 5.8 

< 6.5 % 20 (62.5)   27 (84.4)   

> 6.5 % 12 (37.5)   5 (15.6)   

HbA1c (3 months post-op)  5.4 (0.6) 5.4  5.4 (0.4) 5.5 

< 6.5 % 30 (93.8)   32 (100)   

> 6.5 % 2 (6.3)   0 (0)   

 RYGB SG p value Mean difference  

BMI changes (%), mean (SD) - 21.8 (5.1) - 17.7 (3.3) 0.000 4.09 

HbA1c changes (%), mean (SD)  - 17.4(12.6) - 10.2 (13) 0.013  

http://ejournal3.undip.ac.id/index.php/medico


JURNAL KEDOKTERAN DIPONEGORO 
(DIPONEGORO MEDICAL JOURNAL) 
Online : http://ejournal3.undip.ac.id/index.php/medico  

E-ISSN : 2540-8844 

DOI : 10.14710/dmj.v13i4.45768 
JKD (DMJ), Volume 13, Number 4, July 2024 : 203-210 
 

Julia Clairine Setyadi, Jeffrey Jeffrey 
 

207 
 

with 32 patients in each RYGB and SG group, with 

the majority of patients being female and having an 

average age of 40.4 years in RYGB patients and 41.4 

years in SG patients. 

In this study, both surgical methods were proven 

to reduce BMI and HbA1c. However, laparoscopic 

RYGB was superior in reducing BMI and HbA1c, 

which can be seen from the greater percentage of 

reductions in BMI and HbA1c in patients who 

underwent laparoscopic RYGB. The data analysis 

findings show a strong association between changes 

in BMI and laparoscopic RYGB and laparoscopic SG 

with a p-value = 0.000. These results are consistent 

with study conducted by McTigue KM et al. as well 

as a study by Lee WJ et al., which stated that a greater 

weight loss was seen in patients who had 

laparoscopic RYGB (p < 0.05). However, these 

results are contrary to a previous study by Maffazioli, 

et al. in the United States, which stated that within 

one to six months following surgery, no significant 

differences were found in the reduction of BMI 

between patients who underwent laparoscopic RYGB 

and laparoscopic SG (p >0.05). It was also reported 

that a significant difference in BMI reduction 

between the two groups was found within seven to 

eighteen months post-surgery18.   

The data in Table 3 showed a significant 

correlation between changes in HbA1c and 

laparoscopic RYGB and laparoscopic SG, with a p-

value = 0.013. This study shows that post-

laparoscopic RYGB patients experienced a greater 

reduction in HbA1c compared to post-laparoscopic 

SG patients, this result is consistent with study by Lee 

WJ et al. and study by McTigue KM et al., which also 

stated that the reduction in HbA1c and diabetes 

mellitus type 2 remission were found to be higher in 

patients post-laparoscopic RYGB. In addition, study 

by Zhang et al. stated that the laparoscopic RYGB 

was associated with discontinuation of diabetes 

treatment within 24 months postoperatively, as well 

as diabetes remission and dyslipidemia remission. 

Meanwhile, study by Pham, et al. stated that within 

one year, the resolution rate of diabetes in patients 

post-laparoscopic SG was higher compared to 

patients post-laparoscopic RYGB, even though no 

significant differences were found between the two 

groups 19.  

In morbidly obese patients with preoperative 

BMI > 35 kg/m2, although a greater reduction in 

HbA1c was found after laparoscopic RYGB, the 

results of the study showed no significant correlation 

between changes in HbA1c with the laparoscopic 

RYGB and laparoscopic SG was found ( p = 0.240). 

These results are aligned with study by Peterli et al., 

which compares the reduction in BMI in morbidly 

obese patients who underwent laparoscopic RYGB 

and laparoscopic SG within 5 years after surgery. 

Peterli et al. stated that there was no significant 

difference between the two surgical methods, 

laparoscopic RYGB and laparoscopic SG in reducing 

weight and improving diabetes comorbidities14.  

The weight loss mechanism post-bariatric surgery 

is caused by anatomical and hormonal changes. In 

patient post-laparoscopic RYGB, the food that enters 

the stomach will pass through or "bypassing" most of 

the intestine part and goes straight to the distal, 

shortening the digestive process and reducing the 

calories absorbed from food. Although SG is more 

frequently used because its simplicity and causes 

fewer complications, RYGB remains the gold standard 

for bariatric surgery7. Hormonal changes following 

bariatric surgery include an increase in anorexigenic 

hormone (GLP-1, peptide YY (PYY) ), leptin and a 

decrease in the ghrelin hormone. GLP-1 and PYY are 

hormones which function in suppressing appetite that 

is secreted in the ileum or the distal part of the small 

intestine. Post-laparoscopic RYGB patients have more 

increased GLP-1 and PYY hormones than post-

laparoscopic SG patients, this is influenced by 

anatomical changes in the stomach, where in the 

RYGB method, food that enters the stomach will go 

directly to the distal small intestine. Apart from that, a 

decrease in ghrelin or hunger hormone following 

bariatric surgery will result in reduced appetite and, 

eventually, weight loss, this mechanism makes 

bariatric surgery more reliable and efficient for losing 

weight than dieting. This is because, bariatric surgery 

can suppress hunger and induce a feeling of fullness 

more quickly so that patients eat less, whereas with 

only dieting, the feeling of hunger will remain. In 

addition, the mechanism of bariatric surgery in 

lowering blood sugar is supported by the GLP-1 

hormone. An increase in the GLP-1 hormone after 

bariatric surgery will trigger an improvement in blood 

sugar levels. Even though both surgical methods 

showed a decrease in ghrelin, post-laparoscopic SG 

patients experienced a greater decrease compared to 

patients who underwent laparoscopic RYGB, and this 
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is because ghrelin is produced in the gastric fundus, 

whereas in SG, the gastric fundus is removed, 

therefore resulting in a significant decrease in ghrelin. 

Besides that, bariatric surgery can also improve leptin 

resistance and improve quality of life6,8.9,10,15. 

According to study by Fiorani et al., the laparoscopic 

RYGB method is more effective in improving quality 

of life at 1 year and 8 years after surgery compared to 

laparoscopic SG, although patients who undergo 

laparoscopic RYGB tend to have a lower quality of 

life before surgery15. 

Several other factors that can also affect weight 

loss after bariatric surgery include age, gender, 

ethnicity, presence of diabetes, psychological 

problems and surgical methods, while factors that can 

influence diabetes remission are the usage of insulin 

and antidiabetic drugs, the duration of diabetes before 

surgery, BMI before surgery, HbA1c and C-peptide 

value16,17. Unfortunately, in this study, these factors 

was not analyzed, therefore their effect on weight loss 

process following bariatric surgery can not be 

validated. 

Complications that may arise from the SG 

method include stapler leakage, bleeding and 

narrowing of the sleeve, while RYGB can cause 

complications such as narrowing or leakage of the 

anastomosis and small bowel obstruction. Iron 

deficiency anemia and low hemoglobin are often 

found in patients after laparoscopic RYGB because 

the small intestine, which is the site of iron 

absorption, is "bypassed" in this method. However, 

the rate of remission of hypertension, diabetes and 

dyslipidemia was found to be higher in patients who 

had RYGB10,11. 

Data regarding patients’ comorbidities before 

surgery were not obtained in this study, therefore in 

subsequent studies, this data is needed to give more 

detailed outcomes on the improvement of those 

comorbidities. 

 

CONCLUSION 

In conclusion, surgical methods had a significant 

correlation with changes in HbA1c and BMI before 

and 3 months after surgery. Laparoscopic RYGB was 

proven to have better outcomes in lowering weight, 

BMI and HbA1c compared to laparoscopic SG. 

However, in morbidly obese patients, there was no 

significant difference in the reduction of HbA1c in 

patients who underwent surgery with both methods. 

Further study with a larger sample size needs to be 

carried out to strengthen this study results. 
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