
Roux-EN-Y Gastric bypass

AUGUST 2026 The Professional Medical Journal 33(8):1532-1536 1532

 
1. MBBS, PGR General Surgery, Shifa International Hospital, Islamabad.
2. MBBS, FCPS, Professor HOD General Surgery, Shifa International Hospital, Islamabad.
3. MBBS, FCPS, Consultant General Surgery, Shifa International Hospital, Islamabad.
4. MBBS, Resident General Surgery, Shifa International Hospital, Islamabad.

Correspondence Address:
Dr. Nazish Ali
Department of General Surgery, Shifa International Hospital, Islamabad.
drfatimagull113@gmail.com

ORIGINAL ARTICLE

Effect of biliopancreatic limb length on Glycemic control following Roux-
EN-Y Gastric bypass.

Nazish Ali1, Ghulam Siddiq2, Murad Ali Khan3, Khizra Manzoor4

ABSTRACT… Objective: To compare the effect of short versus long biliopancreatic limb length (BPL) on glycemic control following 
Roux-en-Y gastric bypass (RYGB) in patients with type 2 diabetes mellitus. Study Design: Quasi-Experimental Clinical Study. 
Setting: Department of Surgery, Shifa International Hospital, Islamabad. Period: October 2025 to January 2026. Methods: A total of 
140 patients aged 30–60 years with type 2 diabetes mellitus undergoing Roux-en-Y gastric bypass were considered. Patients were 
non-randomly allocated into two groups based on biliopancreatic limb length: Group A underwent short biliopancreatic limb bypass, 
while Group B underwent long biliopancreatic limb bypass. Baseline demographic and clinical characteristics were recorded. HbA1c 
levels were measured preoperatively and six months postoperatively. The primary outcome was mean reduction in HbA1c at six 
months. A P-value of less than 0.5 was considered as significance following analysis through SPSS. Results: The two study groups 
didn’t differ significantly in terms of baseline clinical characters. The mean preoperative HbA1c was 8.1 ± 1.0 in the short limb group 
and 8.3 ± 1.4 in the long limb group (p = 0.58). At six months postoperatively, mean HbA1c decreased to 6.5 ± 0.9 in the short limb 
group and 6.1 ± 0.8 in the long limb group (p = 0.01). The mean HbA1c level was significantly reduced in the long biliopancreatic limb 
group versus the short limb group (2.2 ± 0.8% vs. 1.9 ± 0.7%; p = 0.002). Significantly high number patients of long limb control 
reported glycemic control (HbA1c < 6.5%) when compared with short limb group (84.2% vs 60%, p = 0.01). Conclusion: A longer 
BPL length in RYGP was associated with a significantly greater reduction in HbA1c and improved glycemic control at six months 
postoperatively compared to a shorter biliopancreatic limb.
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INTRODUCTION
Severe obesity is a chronic metabolic disorder 
associated with significant morbidity, including 
type 2 diabetes mellitus (T2DM). While dietary 
modification and lifestyle interventions remain 
the first-line treatment for obesity, their long-term 
effectiveness in patients with severe obesity is 
limited. Bariatric surgery has emerged as the most 
effective and durable therapeutic option, producing 
sustained weight loss and significant improvement 
or remission of obesity-related comorbidities, 
particularly T2DM.1

Metabolic (bariatric) surgery has demonstrated 
substantial benefits in glycemic control, leading to 
improved insulin sensitivity and long-term diabetes 
remission. Consequently, international diabetes 
management guidelines now recognize metabolic 
surgery as a primary treatment option for selected 

patients with T2DM. Among the available surgical 
procedures, Roux-en-Y gastric bypass (RYGB) is 
considered the gold standard for the management 
of morbid obesity and its associated metabolic 
complications.2

Despite its proven efficacy, weight regain and 
recurrence of diabetes have been reported following 
RYGB, prompting the development of various 
revisional strategies. These include modification of 
the bypassed small bowel anatomy by extending 
the Roux limb, shortening the common limb, or 
lengthening the biliopancreatic limb.3 However, there 
is currently no consensus regarding the optimal 
limb lengths that maximize metabolic benefits while 
minimizing complications.4

Previous studies suggest that a longer 
biliopancreatic limb may result in superior glycemic 
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control compared to a shorter limb. Improved 
HbA1c outcomes have been reported in patients 
undergoing RYGB with extended biliopancreatic 
limb (BPL) length, although some studies failed to 
demonstrate statistically significant differences.5-7 
Moreover, existing evidence is limited, and data 
from local populations is insufficient.

Therefore, this study intended to compare the effect 
of short versus long BPL length on glycemic control 
following RYGB. Generating local evidence will help 
determine the optimal surgical configuration for 
improved HbA1c reduction in our population and 
contribute to better surgical planning and patient 
outcomes.

METHODS
This quasi-experimental clinical trial was carried 
from October 2025 to January 2026 in the Surgical 
Department of Shifa International Hospital, Islamabad 
after approval from ethical committee (IRB: 412-25-
15/10/25). The study participants were estimated 
using the WHO sample size calculator, ending up in 
the selection of 140 patients, with 70 patients divided 
into each group, at a 5% level of significance and 
80% power, and an expected controlled glycemic 
index of 61.9% in patients with short biliopancreatic 
limb and 83.3% in those with long biliopancreatic 
limb. Non-probability consecutive sampling was 
employed.

Patients aged 30–60 years of either gender undergoing 
bariatric surgery under general anaesthesia with 
American Society of Anesthesiologists (ASA) 
physical status classification system I–III were 
considered for the study. Patients with other clinical 
conditions such as pregnancy, history of malignancy 
or bariatric surgery, known liver cirrhosis (defined as 
coarse liver on ultrasound with ALT and AST levels 
>40 IU), or renal failure were excluded.

Eligible patients admitted to the surgical wards were 
enrolled after fulfilling the selection criteria. Baseline 
demographic characteristics and clinical data 
including patient’s age, gender, body mass index 
(BMI), history of smoking (>5 pack-years), alcohol 
consumption (>20 ml/day), any other addiction, 
diabetes mellitus (DM) (random blood sugar greater 
than 200 mg/dl), hypertension, dyslipidaemia, 

characterized by total cholesterol >200 mg/dl, and 
ASA status were recorded on a structured proforma. 
Patients were then non-randomly allocated into two 
groups based on the surgeon’s preference. Group A 
underwent RYGB bypass with a short biliopancreatic 
limb, while Group B underwent the procedure 
with a long biliopancreatic limb. All surgeries were 
performed under general anaesthesia by a single 
surgical team with the assistance of the researcher. 
Intraoperative duration and estimated blood loss 
were documented.

Blood samples for HbA1c assessment were obtained 
preoperatively and at six months postoperatively. 
HbA1c values were recorded, and glycemic control 
was considered achieved if postoperative HbA1c 
was less than 6.5%.

Data analysis was performed using SPSS (version 
25). Quantitative variables such as age, BMI, 
intraoperative time, blood loss, and pre- and 
postoperative HbA1c were presented as mean ± 
standard deviation, while qualitative variables such 
as gender, smoking status, alcohol use, addictions, 
diabetes, hypertension, dyslipidaemia, and ASA 
classification were presented as frequencies 
and percentages. The average change in HbA1c 
from baseline to six months after surgery was 
determined and compared between the two groups 
using an independent t-test. Statistical significance 
was defined as a p-value < 0.05. Stratification 
was performed for potential confounders including 
age, gender, BMI, smoking, alcohol use, other 
addictions, diabetes, hypertension, dyslipidaemia, 
ASA status, intraoperative time, and blood loss, 
followed by post-stratification comparison through 
the independent samples t-test.

RESULTS
A total of 140 patients undergoing Roux-en-Y 
gastric bypass were considered for the study, with 
70 patients in each group based on biliopancreatic 
limb length.The baseline demographic and clinical 
characteristics of the study participants are 
shown in Table I. The mean age of patients in the 
short biliopancreatic limb group was 45.1 ± 7.2 
years, while it was 46.7 ± 7.9 years in the long 
limb group (p = 0.68). There was no statistically 
significant difference between the groups regarding 
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gender distribution, body mass index, smoking 
status, alcohol consumption, or presence of 
other addictions. Similarly, the prevalence of 
diabetes mellitus, hypertension, dyslipidaemia, 
and ASA physical status classification did not 
differ significantly between the two study groups, 
indicating comparable baseline characteristics.

The mean operative time was 145.6 ± 23.4 minutes 
in the short limb group and 149.3 ± 22.2 minutes in 
the long limb group, with no statistically significant 
difference (p = 0.31). Estimated intraoperative blood 
loss was also comparable between the two groups 
(111.5 ± 38.6 ml vs. 118.9 ± 40.2 ml; p = 0.37) 
(Table-II).

The mean preoperative HbA1c was 8.1 ± 1.0% in 
the short biliopancreatic limb group and 8.3 ± 1.4% 
in the long limb group, with no significant difference 
between the groups (p = 0.58). At six months 
postoperatively, the mean HbA1c decreased to 6.5 
± 0.9 in the short limb patients and 6.1 ± 0.8% in the 
long limb patients. This difference was statistically 
significant. The mean reduction in HbA1c at 
six months was significantly greater in the long 
biliopancreatic limb group in contrast to the short 
limb group (2.2 ± 0.8% vs. 1.9 ± 0.7%; p = 0.002) 
(Table-III).

Glycemic control, defined as HbA1c < 6.5%, 
was achieved in 42 patients (60.0%) in the short 

biliopancreatic limb group and 59 patients (84.2%) in 
the long limb group. This difference was statistically 
significant (p = 0.01) (Table-IV).

Over the past decades, various modifications of 
RYGB have been explored to optimize metabolic 
outcomes. While several studies have focused on 
the effect of alimentary limb length on weight loss8,9, 
comparatively limited data are available regarding the 
influence of BPL length on limiting blood glycemic 
level, especially with in Asian hospital setting and 
population. Previous studies by reported improved 
anti-diabetic effects and higher rates of T2DM 
reduction in patients with longer BPLs, suggesting 
that BPL length may play a critical role in glucose 
metabolism after RYGB and these results formed 
the basis of our hypothesis which was worth testing 
in our hospitals.10,11

The findings of the present study support this 
concept. In our cohort, patients undergoing RYGB 
with a longer biliopancreatic limb exhibited a 
significantly greater reduction in HbA1c levels at 
six months compared to those with a shorter BPL. 
Additionally, a higher proportion of patients in the 
long BPL group achieved target glycemic control 
(HbA1c < 6.5%). These findings indicate that 
extending the BPL may enhance early glycemic 
outcomes following RYGB, even when other 
operative variables remain comparable.

TABLE-I

Demographic and clinical baseline features of participants (N= 140)

Variable Short Biliopancreatic Limb (n=70) Long Biliopancreatic Limb (n=70) P-Value

Age (years), mean ± SD 45.1 ± 7.2 46.7 ± 7.9 0.68

Male, n (%) 34 (48.6%) 32 (45.7%)
0.74

Female, n (%) 38 (54.3%) 36 (51.4%)

BMI (kg/m²), mean ± SD 43.8 ± 5.7 42.2 ± 5.1 0.59

Smoking (>5 pack-years), n (%) 20 (28.6%) 18 (25.7%) 0.70

Alcohol use (>20 ml/day), n (%) 11 (15.7%) 8 (12.9%) 0.63

Any other addiction, n (%) 6 (8.6%) 7 (10.0%) 0.77

Diabetes mellitus, n (%) 50 (71.4%) 65 (92.8%) 0.56

Hypertension, n (%) 44 (62.9%) 41 (68.5%) 0.61

Dyslipidaemia, n (%) 36 (51.4%) 38 (54.3%) 0.74

ASA I, n (%) 13 (18.6%) 14 (20.0%)

0.82ASA II, n (%) 41 (58.6%) 39 (55.7%)

ASA III, n (%) 17 (24.3%) 16 (22.9%)
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TABLE-II

Operation characteristics of study groups (N=140)

Variable
Short Bil-

iopancreatic 
Limb (n=70)

Long Bil-
iopancreatic 
Limb (n=70)

P-Value

Operative time 
(minutes), mean 
± SD

145.6 ± 23.4 149.3 ± 22.2 0.31

Estimated blood 
loss (ml), mean 
± SD

111.5 ± 38.6 118.9 ± 40.2 0.37

TABLE-III

Quantitative assessment of HbA1c before and after surgery 
(N=140)

HbA1c (%) Short Limb 
(n=70)

Long Limb 
(n=70) P-Value

Preoperative, 
mean ± SD

8.1 ± 1.0 8.3 ± 1.4 0.58

Postoperative 
(6 months), 
mean ± SD

6.5 ± 0.9 6.1 ± 0.8 0.01

Mean fall in 
HbA1c, mean 
± SD

1.9 ± 0.7 2.2 ± 0.8 0.002

TABLE-IV

Glycemic months at 6 months follow Up (N=140)

Glycemic Control 
(HbA1c < 6.5%)

Short Limb 
n (%)

Long Limb n 
(%) P-Value

Achieved 42 (60.0%) 59 (84.2%)
0.01

Not achieved 28 (40.0%) 11 (15.7%)

The metabolic benefit observed with a longer 
BPL may be attributed to greater exclusion of the 
proximal small intestine, resulting in enhanced 
hormonal responses, including increased secretion 
of glucagon-like peptide-1 and peptide YY, 
improved insulin sensitivity, and reduced hepatic 
glucose production. Case-based evidence has also 
highlighted the importance of BPL length in diabetes 
control, where shortening of bypassed segments led 
to recurrence of T2DM and re-lengthening resulted 
in remission, emphasizing the role of intestinal 
bypass configuration in metabolic outcomes.12,13

Several studies indicate that the extent of 
malabsorption following RYGB is primarily 
determined by the length of the common limb, rather 
than by isolated modifications of the alimentary or 

biliopancreatic limbs.14 However, in routine clinical 
practice, the total small bowel length is highly variable 
among individuals, and measurement of the common 
limb is not always feasible. In the present study, the 
surgical technique focused on modification of BPL 
length while maintaining adequate bowel continuity 
to minimize the risk of severe malabsorption and 
nutritional complications. This approach may explain 
the favorable glycemic outcomes without reported 
major metabolic adverse effects during the short-
term follow-up.

Improvement in glycemic control following RYGB 
has important clinical implications, as better 
diabetes control is associated with reduced risk of 
microvascular and macrovascular complications.15,16 
Although this study primarily focused on HbA1c 
reduction and other associated findings are not 
reported, improvements in associated metabolic 
conditions such as hypertension and dyslipidaemia 
were also observed in both groups, though without 
significant intergroup differences. This suggests 
that RYGB confers overall metabolic benefits 
irrespective of limb length, while longer BPL may 
provide an additional advantage for glycemic control.

This study has certain limitations. First, the non-
randomized design may introduce selection bias 
despite comparable baseline characteristics 
between groups. Second, the follow-up period of six 
months limits assessment of long-term durability of 
glycemic control and late nutritional complications. 
Third, the length of the common limb and total 
small bowel length were not measured, which may 
influence the degree of malabsorption and metabolic 
response. Larger randomized studies with longer 
follow-up and standardized measurement of bowel 
limb lengths are needed to further clarify the optimal 
configuration of RYGB for glycemic control.

CONCLUSION
A longer BPL length in RYG bypass was linked with a 
significantly greater reduction in HbA1c and improved 
glycemic control at six months postoperatively 
compared to a shorter biliopancreatic limb.
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