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Highlights:

1. A randomized controlled study (RCT) that discusses the impact of
biliopancreatic limb length, gastric pouch length, and total small bowel
length on weight loss and nutritional parameters after One-anastomosis
gastric bypass (OAGB).

2. Longer BPL lengths (200 cm) in OAGB are associated with greater %TWL
and %EWL compared to shorter limb lengths (150 cm).

3. Patients with longer BPL lengths (170 cm and 200 cm) exhibit significantly
higher rates of postoperative nutritional deficiencies, particularly in
serum albumin, calcium, iron, and ferritin levels.

4. While a 200 cm BPL may offer enhanced weight loss, the increased risk of
malnutrition suggests that a shorter BPL (150 cm) may provide a better
balance between weight loss and nutritional safety.

ABSTRACT

Background: One-anastomosis gastric bypass (OAGB) is an established metabolic and
bariatric surgical (MBS) procedure that integrates restrictive and malabsorptive mechanisms.
The length of the biliopancreatic limb (BPL) plays a critical role in determining both the
efficacy and nutritional safety of the operation. Objectives: To compare outcomes of OAGB
with BPL lengths of 150 cm, 170 ¢cm, and 200 cm from the duodenojejunal junction, with
additional evaluation of impact of gastric pouch length and total small bowel length (SBL) on
postoperative weight and nutritional parameters.

Methods: In this randomized controlled trial, 60 patients were assigned to one of three equal
groups based on BPL length. Gastric pouch length and SBL were measured intraoperatively.
Primary outcomes included percentage of total weight loss (%TWL), percentage of excess
weight loss (%EWL), and the incidence of nutritional deficiencies in albumin, calcium, iron,
ferritin, and total protein. Remission of type 2 diabetes mellitus (T2DM) and hypertension
(HTN) was also assessed over a 12-month follow-up. Setting: University Hospital

Results: Patients in the 200 cm BPL group demonstrated significantly greater %TWL and
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DJ: Duodenojejunal Junction;

GJ: Gastrojejunostomy;

HbA1c: Glycated Hemoglobin;

HTN: Hypertension;

IFSO: International Federation for the Surgery
of Obesity and Metabolic Disorders;

OAGB: One-Anastomosis Gastric Bypass;
OR: Operating Room;

PTH: Parathyroid Hormone;

RCT: Randomized Controlled Trial;
RYGB: Roux-en-Y Gastric Bypass;

%EWL compared to those with a 150 cm BPL (p < 0.05). However, longer BPL lengths (170
cm and 200 cm) were associated with significantly higher rates of postoperative deficiencies in
albumin, calcium, iron, and ferritin (p < 0.05). There were no significant differences in T2DM or
HTN remission across the groups. Gastric pouch length and SBL showed no correlation with
weight loss or nutritional outcomes.

Conclusion: A 150 cm BPL in OAGB offers a favorable balance between effective weight loss
and reduced nutritional complications. Although a 200 cm limb enhances weight loss, it is
associated with increased nutritional risk. Routine measurement of small bowel length may

SB: Small Bowel;

SBL: Small Bowel Length;

SG: Sleeve Gastrectomy;

T2DM: Type 2 Diabetes Mellitus;
WL: Weight Loss.

INTRODUCTION

In both developed and developing countries, the
rising prevalence of obesity has become a major public
health crisis, with escalating treatment costs closely
linked to its growing burden (1). This insidious condition
significantly reduces life expectancy and is associated
with a high incidence of comorbidities, particularly
among younger populations (2). Obesity is now
recognized as an independent risk factor for mortality,
with an estimated 2.8 million obesity-related deaths
occurring annually worldwide (3). Common comorbidi-
ties include type 2 diabetes mellitus (T2DM), stroke,
hyperlipidemia, asthma, cardiovascular disease, hyper-
tension (HTN), musculoskeletal disorders affecting
weight-bearing joints, obstructive sleep apnea, depres-
sion, and several types of malignancies (4).

Among the most commonly performed metabolic
and bariatric surgeries (MBS) are sleeve gastrectomy
(SG), one-anastomosis gastric bypass (OAGB), and
Roux-en-Y gastric bypass (RYGB) (5). SG has gained
popularity due to its technical simplicity and favorable
early outcomes (1). However, concerns have emerged
regarding its modest long-term weight loss and a
higher incidence of postoperative gastroesophageal
reflux disease (GERD) (6). In contrast, OAGB has rapidly
gained traction and is now the third most performed
bariatric procedure worldwide, increasingly recognized
as a standard option (5). Several studies have reported
that OAGB yields superior long-term outcomes in terms
of weight loss and resolution of comorbidities when
compared to both SG and RYGB (7).

Despite its effectiveness, OAGB, a hypoabsorptive
non-resectional MBS procedure (8), carries a significant
risk of micronutrient deficiencies, particularly in
vitamin B12, thiamine, fat-soluble vitamins, iron, and
folate, which can lead to long-term nutritional complica-
tions (9). One key variable influencing this risk is the
length of the biliopancreatic limb (BPL). To date, there is
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be useful, but further randomized trials are needed to determine its clinical relevance.
Keywords: obesity, one-anastomosis gastric bypass, biliopancreatic limb length, nutritional
deficiencies, weight loss outcomes, gastric pouch length, small bowel length

no consensus on the optimal BPL length, and ongoing
research continues to investigate various configurations
in an effort to maximize weight loss while minimizing
obesity-related complications and nutritional deficien-
cies (10).

This prospective study compares weight loss and
nutritional outcomes across three standardized OAGB
limb lengths (150 cm, 170 cm, and 200 cm), aiming to
inform surgical decision-making and enhance long-
term safety.

METHODS

Study Design and Setting

This was a single-center, prospective, randomized
clinical trial conducted at the Bariatric surgery
department of a tertiary hospital, between May 2023
and June 2024. The study adhered to CONSORT
reporting standards.

Participants

Sixty patients aged 18-60 years with a BMI >35 kg/m?
and at least one significant obesity-related comorbidity
(e.g., T2DM or hypertension), who failed conservative
treatment for > 6 months, were recruited. Exclusion
criteria included prior abdominal or MBS procedure,
known nutritional deficiencies, pregnancy or lactation,
significant cardiopulmonary disease, systemic illness,
active substance abuse, psychological instability, or a
small bowel length (SBL) <6 meters, discovered intra-
operatively. Baseline assessments included sex, age,
BMI, weight, comorbidities, and laboratory values
(albumin, calcium, ferritin, iron, and HbA1c).

Randomization and Allocation

Participants were randomized in a 1:1:1 ratio using
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a computer-generated sequence to one of three study
groups based on biliopancreatic limb (BPL) length: 150
c¢m (Group 1), 170 cm (Group II), or 200 cm (Group lll),
measured from the duodenojejunal (DJ) flexure.
Allocation was concealed using sequentially numbered,
coded assignments held by the surgical team. Patients
remained blinded to their group assignment.
Randomization was stratified by common channel
length. Patient enrollment and allocation are depicted
in the CONSORT flow diagram (fig. 1).

Surgical Technique

All procedures were performed by a single surgeon
using a standardized laparoscopic OAGB technique.

BPL Length in OAGB: Impact on Weight and Nutrition

Pneumoperitoneum was established via Veress needle
entry at the left hypochondrium, and five trocars were
placed. The gastric pouch was fashioned over a 36 Fr
bougie using sequential 60-mm linear staplers. Staple
lines were oversewn with 3/0 PDS.

Small bowel length was measured from the ligament
of Treitz to the ileocecal valve using marked graspers (5
cm intervals) in a hand-over-hand fashion. The planned
BPL was identified and marked, and the jejunum was
held without tension to ensure accurate counting and
reduce risk of injury. A posterior gastrojejunal anasto-
mosis was constructed with a 45-mm linear stapler, and
the enterotomy was closed with barbed suture. Leak
testing was performed in all cases. No drain, nasogastric
tube, or Peterson’s defect closure was performed.

Assessed for eligibility (n=72)

Excluded (n=12)

}—- +Not meeting inclusion criteria (n=8)

«Decline to participate (n=4)

Y

Randomized (n=60) ‘

4

OAGB with 150 ¢cm DJ
(n=20);
Patients underwent OAGB at
150 ¢m from DJ

k.

OAGB with 170 cm DJ
(n=20);
Patients underwent OAGB at
170 cm from DJ

20 patients were included
in the follow-up

20 patients were included
in the follow-up

A i

The results were tabulated

and statistically analyzed
{I'I:Zﬂ}
No excluded cases

Figure 1 - CONSORT flow diagram showing patient screening, eligibility assessment, randomization into the three OAGB

The results were tabulated
and statistically analyzed
{n=20)

No excluded cases

OAGB with 200 cm DJ
(n=20);
Patients underwent OAGB at
200 ¢cm from DJ

20 patienis were included
in the follow-up

v

The results were tabulated
and statistically analyzed
(n=20)

No excluded cases

groups (150 cm, 170 ¢cm, 200 cm BPL from the DJ), follow-up, and analysis.
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Postoperative Protocol

Patients began a clear liquid diet a few hours post-
operatively and were discharged on postoperative day
one if stable. No contrast study was performed. Dietary
progression followed a structured plan: two weeks of
liquid diet, followed by a soft diet, then transition to
high-protein, calorie-restricted regimens with multi-
vitamin supplementation. A dietitian supervised staged
food reintroduction.

Follow-Up

Patients were reviewed monthly for the first three
months, then every six months, and annually there-
after. Additional visits were scheduled based on patient
symptoms. Clinical assessment included weight, BMI,
and evaluation of comorbidities. Nutritional labs
(albumin, calcium, iron studies) were repeated at
follow-up intervals.

Primary QOutcomes

Primary endpoints were percentage of total weight
loss (%TWL) and excess weight loss (%EWL) at one
year. %EWL was calculated using the formula: %EWL =
((Initial weight - Follow-up weight) + (Initial weight —
Ideal weight)) x 100, where ideal weight corresponds to
BMI 25 kg/m?. Associations with gastric pouch length
and total small bowel length were explored.

Nutritional Assessment

Serum albumin, calcium, and iron profile were
measured during follow-up. Malnutrition was defined
by biological indicators, with severe hypoalbuminemia
classified as <3.0 g/dL (11).

Secondary Outcomes

Remission of obesity-associated metabolic disor-
ders was assessed. T2DM remission was defined as
fasting glucose <126 mg/dL and HbAlc <6.5% without
medication. Hypertension remission was defined as BP
<135/85 mmHg off antihypertensives (12).

Ethical Considerations

All patients included in this study provided informed
consent. The study received approval from the
University Research Ethical Committee and was
registered retrospectively in a publicly accessible
clinical trial registry.

Sample Size Calculation

The study was designed with an effectiveness rate
of 0.80 and an alpha error of 0.05 to account for any
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symptomatic occurrences between follow-ups. A
confidence interval of 95% was applied. The average
%EWL across groups categorized by different lengths
(150 cm, 170 cm, and 200 cm) was consistent with
existing literature, yielding respective TWLs of 21.8 kg,
36.55 kg, and 43.74 kg. To adequately power the
comparative study of OAGB at these varying lengths
and to address potential nutritional deficiencies, a total
sample size of 54 was calculated, incorporating a 10%
buffer for follow-up attrition (20 participants per

group).
Statistical Analysis

Statistical analyses were conducted using SPSS v26
(IBM Inc., Armonk, NY, USA). The normality of the data
distribution was assessed using the Shapiro-Wilk test
and histograms. For parametric data, ANOVA (F) with
post hoc (Tukey) tests were employed, presenting
results as means and standard deviations (SD). Non-
parametric comparisons were made using the Kruskal-
Walli’s test in conjunction with the Mann-Whitney U
test, with results summarized as medians and
interquartile ranges (IQR). For categorical variables, the
Chi-square test was utilized, with results expressed as
frequency and percentage. A two-tailed P value of 0.05
or lower was considered statistically significant.

RESULTS

Patient Flow and Baseline Characteristics

A total of 72 patients were screened for eligibility; 8
did not meet the inclusion criteria and 4 declined to
participate. Consequently, 60 patients were randomly
allocated into three groups of 20 each. Comprehensive
statistical analyses were conducted for all patients who
completed follow-up assessments (fig. 1).

Baseline characteristics, including age, sex, pre-
operative weight, height, BMI, and the presence of
comorbidities such as T2DM and HTN, were compa-
rable across groups with no statistically significant
differences (table 1). Total small bowel length and
gastric pouch length also did not differ significantly
between groups (p = 0.44 and p = 0.13, respectively)
(table 2) (fig. 2, fig. 3). A significant positive correla-
tion was observed between patient height and total
small bowel length (p < 0.001) (table 3).

Perioperative Events and Complications

One case of small bowel serosal tear occurred during
intraoperative measurement, which was repaired
with interrupted 3/0 Vicryl sutures; no sub-sequent
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Table 1 - Demographic data 150 cm (n=20) 170 cm (n=20) 200 cm (n=20) pvalue
of the studied groups Age (years) 425+ 1157 414 £1055 429 +1067 0.904
24 - 60 25 - 59 23- 60
Sex

Male 11 (55%) 7 (35%) 8 (40%) 0.414

Female 9 (45%) 13 (65%) 12 (60%)
Weight (kg) 131.45 + 12.98 129.05 + 20.52 128.1 +19.58 0.833
Height (m) 1.65 = 0.09 1.61+0.08 1.63+0.09 0478
BMI (kg/m?) 4891+ 8.1 4968 = 8.23 4852 +9.97 0915
T2DM 7 (35%) 5 (25%) 6 (30%) 0788
HTN 10 (50%) 11 (55%) 8 (40%) 0.627

BMI: body mass index, Data presented as mean + SD or frequency (%), T2DM: type 2 diabetes mellitus, HTN; hypertension

Table 2 - Small bowel length 150 cm (n=20) 170 cm (n=20) 200 cm (n=20) p value
and gastric pouch length of the  Small bowel length (m) 9.03 £2.89 83326 9.5+3.19 0.442
studied groups Gastric pouch length (cm) 21.95 +2.19 234+239 2215 +2.74 0.137
m: meter, cm: centimeter

Table 3 - Correlation of small Small bowel length (SBL)
bowel length with weight loss 150 ¢cm (n=20) 170 cm (n=20) 200 cm (n=20)
and nutritional deficiencies r p r P r P

Gastric pouch length -0.241 0.307 0.355 0.125 0.003 0.990
Preoperative weight -0.119 0.618 0.104 0.662 -0.073  0.759
Height 0.842 <0.001* 0879  <0.001* 0.846  <0.001*
Preoperative BMI -0.624 0.003* -0.390 0.090 -0.528  0.017*
TWL 0.057 0.813 0.133 0.575 0.090  0.707
EWL 0.284 0.225 0.289 0.217 0.346 0135
A Albumin 0.164 0.491 -0.116 0.626 -0119 0618
A Galcium 0.403 0.078 0.304 0.192 0.163  0.493
A lron -0.244 0.301 -0.073 0.760 -0214  0.365
A Ferritin -0.089 0.709 0.062 0.795 -0.329  0.157
A Total protein 0.011 0.964 0.168 0.479 -0129  0.588

Data presented as mean + SD. BMI: body mass index, TWL: total weight loss, EWL: excess weight loss, r: correlation coefficient,
*: significant as p value < 0.05
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Figure 2 - Distribution of total small bowel length (SBL) across Figure 3 - Comparison of gastric pouch length across the three
the three study groups. No statistically significant differences biliopancreatic limb length groups. The differences in pouch length
were observed among groups (p = 0.44). were not statistically significant (p = 0.13).
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complications occurred. There was no mortality during
the study period.

Five patients developed intraluminal postoperative
bleeding, diagnosed based on clinical signs including
tachycardia, orthostatic hypotension, oliguria, and a
significant drop in hemoglobin. Pelvi-abdominal ultra-
sound (PAUS) showed no peritoneal collections
suggesting luminal bleeding. All cases presented later
with melena. They were successfully managed with
transfusions of packed red blood cells and plasma. The
bleeding occurred in two patients from the 150 cm
group, one from the 170 cm group, and two from the
200 cm group.

Five patients experienced persistent epigastric pain
and underwent upper endoscopy, which revealed
stomal ulceration. All cases were managed conserva-
tively with medical therapy. This occurred in two
patients, each from the 150 cm and 170 cm groups, and
one from the 200 cm group.

Weight Loss Qutcomes

Postoperative weight differed significantly between
groups (p = 0.041). Patients in the 200 cm group had
significantly lower postoperative weight compared to
the 150 cm group (p = 0.032), while no significant
differences were found between the 150 cm and 170
cm or the 170 cm and 200 cm groups (table 4).

The percentage of total weight loss (%TWL) differed
significantly across groups (p < 0.001). Patients in the
150 cm group had significantly lower %TWL compared
to the 170 cm (p = 0.030) and 200 cm (p < 0.001)
groups. There was no significant difference in %TWL
between the 170 cm and 200 cm groups. Excess weight
loss (%EWL) also varied significantly (p = 0.011), with

the 150 cm group showing significantly lower %EWL
than the 200 cm group (p = 0.008). No significant
differences were observed between the other pairwise
comparisons (table 4).

Correlation Analyses

Total small bowel length showed no significant
correlation with gastric pouch length, preoperative
weight, %TWL, %EWL, or changes in albumin, calcium,
iron, ferritin, or total protein across the three groups
(table 3). Similarly, gastric pouch length was not
significantly correlated with preoperative weight,
height, BMI, %TWL, %EWL, or nutritional parameters
(table 5).

Nutritional Parameters

There were no significant intergroup differences in
preoperative levels of albumin, calcium, iron, ferritin,
or total protein. Postoperatively, albumin and calcium
levels showed significant differences among groups (p
= 0.005 and p = 0.007, respectively). Deficiencies in
albumin and calcium were significantly more common
in the 170 cm and 200 cm groups compared to the 150
cm group (p < 0.05 for both), with no significant
differences between the 170 cm and 200 cm groups
(table 6).

Total protein levels also differed significantly post-
operatively (p < 0.001). The 200 cm group had
significantly lower total protein compared to both the
150 cm (p < 0.001) and 170 cm (p = 0.024) groups.
Additionally, a significant difference was found
between the 170 cm and 150 cm groups (p = 0.030).

Iron and ferritin deficiencies were also significantly

Table 4 - One-year postoperative weight and BMI, TWL (%), EWL (%) of the studied groups

150 cm (n=20) 170 cm (n=20) 200 cm (n=20) p value 95% CI
Weight (kg) 99.8 + 13.04 90.3 +24.99 82.95 + 21.84 0.041* p1=0.318 Cl1-6.2-25.2
p2=0.032* Cl21.2-325
e p3=0.500 CI3-8.3-230
BMI (kg/m?) 37.13+6.82 34.8 +9.76 3147 £945 0.131 Cl1-43-9
Cl2-1.0-12.3
e Cl3-3.3-100
TWL (%) 2419 £5.48 31.12+£10.32 36.1£8.55 <0.001* p1=0.030* Cl1-13.2--06
p2 <0.001* Cl2-18.3--55
e p3=0.153 Cl3-11.3-14
EWL (%) 52.83 + 18.16 70.72 + 38.04 84.72 + 36.54 <0.011* p1=0192 Cl1-42.4-6.58
p2<0.008* Cl2-56.4--7.4
p3=0.363 CI3-38.5-10.5

TWL: total weight loss, EWL: excess weight loss, Data presented as mean + SD. BMI: body mass index, *: significant as p value < 0.05,
p1: p value between 150 and 170 cm, p2: p value between 150 and 200 cm, p3: p value between 170 and 200 cm.
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Table 5 - Correlation of gastric
pouch length with weight loss
and nutritional deficiencies

more prevalent in the 200 cm group (p = 0.045 and

BPL Length in OAGB: Impact on Weight and Nutrition

Gastric pouch length

150 cm (n=20)

170 cm (n=20)

200 cm (n=20)

r p t p r p
Gastric pouch length -0.241 0.307 0.355 0.125 0.003  0.990
Preoperative weight 0.164 0.490 0.020 0.934 0.039 0.870
Height -0.081 0.733 0.270 0.250 0152  0.523
Preoperative BMI 0.160 0.500 -0.142 0.551 -0.058  0.809
TWL 0.157 0.508 -0.231 0.326 0.107  0.652
EWL 0.083 0.728 -0.088 0.713 0.058  0.807
A Albumin 0.143 0.548 0.213 0.368 -0.361  0.118
A Calcium -0.567 0.063 0.112 0.639 -0116  0.626
A lron 0.185 0.435 0.026 0.914 0.344  0.138
A Ferritin -0.077 0.746 0.049 0.836 -0.518  0.061
A Total protein 0.449 0.062 -0.214 0.364 -0.295  0.206

Data presented as mean + SD. BMI: body mass index, TWL: total weight loss, EWL: excess weight loss, r: correlation coefficient

p = 0.040, respectively) compared to the 150 cm group

(p < 0.05) (table 6).

Table 6 - Albumin (g/dL), Calcium (mg/dL) preoperative and one-year postoperative of the studied groups

Remission of Obesity-Related Comorbidities

At one-year follow-up, no significant differences
were observed between groups in the remission rates
of T2DM (p = 0.567) and HTN (p = 0.790) (table 7).

Albumin (g/dL) p value
150 cm (n=20) 170 cm (n=20) 200 cm (n=20)
Preoperative 439 £0.55 4.39 £0.52 438 +£0.54 0.998
Postoperative 442 +0.53 3.82+0.71 3.92 +0.55 0.005* p1=0.007*
p2 =0.028*
p3 =0.858
Calcium (mg/dL)
Preoperative 9.05 + 0.66 9:0.67 8.92+0.6 0.802
Postoperative 8.8+0.72 8.22 + 0.69 8.17 + 0.59 0.007* p1=0.023*
p2=0.012*
p3=0.970
Iron (pg/dL)
Preoperative 103.25 + 32.34 95.35 + 38.13 95.8 +29.97 0.708
Postoperative 100.5 + 31.37 86.35 + 37.48 72.6 + 341 0.045* p1=0.401
p2=0.034*
p3=0.421
Ferritin (ng/dL)
Preoperative 147.4 + 61.1 144.35 + 56.37 148.35 = 70.45 0.978
Postoperative 136.2 + 56.55 128.95 + 72.1 87.2 + 62.41 0.040* p1=0.932
p2 =0.048*
p3=0.107
Total protein (g/dL)
Preoperative 6.98 £ 0.67 6.96 + 0.64 6.88 + 0.51 0.861
Postoperative 71106 6.51+0.82 59+0.71 <0.001* p10.030*
p2 <0.001*
p3 0.024*

*: significant as p value < 0.05, p1: p value between 150 and 170 cm, p2: p value between 150 and 200 cm, p3: p value between 170 and 200 cm,

Data presented as mean + SD.

Surgery, Gastroenterology and Oncology, 30, 3 Suppl, 2025
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Table 7 - Comorbidities 150 ¢m (n=7) 170 ¢m (n=5) 200 ¢m (n=6) p value
resolution of the studied T2DM remission 4 (57.14%) 3(60%) 5 (83.33%) 0.567
groups HTN remission 6 (60%) 7 (63.64%) 6 (75%) 0.790
HTN: hypertension, T2DM: type 2 diabetes mellitus
DISCUSSION reinforce the relationship between extended BPLs and

Mechanisms and Rationale for Limb
Length Variation in OAGB

Procedures combining restriction with hypo-
absorption, such as OAGB, are hypothesized to
produce superior long-term outcomes compared to
purely restrictive surgeries. OAGB achieves this dual
mechanism by bypassing a segment of jejunum,
which contributes to enhanced weight loss and meta-
bolic improvements but also introduces the risk of
nutritional deficiencies (13,14). Since Rutledge’s
original description of OAGB (13), multiple bilio-
pancreatic limb (BPL) lengths have been explored,
including 130 cm to 400 cm (14-39). However, most of
these studies are retrospective (8,13,37,38,40), and
only a minority count the total small bowel length
(SBL) (13,21,34), limiting interpretability.

Limitations of the Tailored Approach

Tailoring BPL length based on BMI, diabetes
status, or diet introduces confounding variables that
undermine comparative rigor (14). As observed by
Charalampos et al. (26), long BPLs (e.g., 200 cm) may
paradoxically yield better weight loss outcomes than
even longer ones (e.g., 300 cm), likely due to such
confounders (38). This study circumvents those
limitations by applying randomization and standardi-
zation under a single surgeon to ensure unbiased
comparison.

Weight Loss Outcomes and Efficacy

Weight loss remains a primary goal in bariatric
surgery. Salman et al.’s meta-analysis (8) found
superior total weight loss (TWL) with 200-cm BPLs,
although excess weight loss (EWL) differences were not
statistically significant (8,14). Similarly, Ahuja et al. (16)
and Jedamzik et al. (39) reported variable outcomes
depending on limb length. In our study, %TWL was
significantly lower in the 150-cm group compared to
the 200-cm group (24% vs. 36%, p = 0.001), with
EWL also significantly lower at 150 cm. These findings
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enhanced weight loss.

Nutritional Deficiencies: Albumin and Total
Protein

The balance between weight loss and malnutrition
is delicate. In our cohort, hypoalbuminemia and total
protein deficiency were more common at 170 and 200
cm. This is consistent with findings by Pizza et al. (29),
Ahuja et al. (16) and Jedamzik et al. (39), all of whom
observed a higher risk of protein malnutrition at longer
limb lengths. Alarmingly, Khalaj et al. (26) reported that
some cases required reoperation, with one resulting in
mortality. Omar et al. (24) also noted higher albumin
and multivitamin deficiencies in the 200-cm group.
These findings underscore the risk of protein-energy
malnutrition (PEM) with extended BPLs.

Calcium and Bone Health Implications

Our results further showed significant calcium
deficiency at 170 and 200 cm, despite no baseline
differences. Although we did not assess vitamin D, PTH,
or bone mineral density (BMD), the literature supports
their evaluation (19,41). OAGB bypasses duodenal and
proximal jejunal absorption sites, increasing the risk of
secondary hyperparathyroidism and skeletal fragility
(42). Ahuja et al. (16) documented vitamin D3 deficiency
reaching 40% at 250 cm, reinforcing the need for careful
monitoring of bone health in longer BPLs.

Gastric Pouch Length: A Neglected Variable

While extensively studied in RYGB (43,44) the
influence of gastric pouch length in OAGB is largely
unexamined. In our study, no correlation was found
between pouch length and weight loss or nutritional
status, though all pouches exceeded 15 cm. The MGB-
OAGB International Club's consensus supports a
minimum pouch length above 15 cm (45). Notably,
Wickremasinghe et al. (46) used shorter pouches (as
little as 8 cm), which may compromise outcomes by
increasing the risk of esophageal biliary reflux, a condi-
tion poorly assessed by pH monitoring alone (47,48).
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Total Small Bowel Length: Measurement
and Implications

Accurate small bowel length (SBL) measurement
adds precision to OAGB, although its clinical impact
remains controversial. Our data showed no correlation
between SBL and outcomes. Literature reports wide
variability in SBL (3.5-15 m) (21,27). Despite this, most
expert panels, including the MGB-OAGB International
Club (45), do not mandate routine SBL counting.
However, ensuring a common channel (CC) 2 4 m is
recommended to avoid PEM. This is particularly
important given the differences in anatomy and func-
tion between OAGB and procedures like SADI-S/OADS
which requires a CC of 3 m. As SADI-S/OADS has wider
gastric sleeve, preservation of the pylorus and proximal
duodenum (27,49).

Obesity-Related Comorbidities
and Metabolic Resolution

Remission rates for T2DM and HTN did not differ
significantly across BPL lengths in our study, consistent
with previous findings by Ahuja et al. (16), Salman et al.
(8), and Boyle et al. (38). Thus, a shorter BPL limb may
suffice for metabolic benefits while minimizing
nutritional risks.

Iron and Ferritin Deficiencies

Iron and ferritin deficiencies were significantly more
prevalent in the 200-cm group. OAGB patients are
known to face higher rates of anemia than those
undergoing RYGB (40). Ahuja et al. (16) and Jedamzik et
al. (39) agree with our findings, highlighting the suscep-
tibility of women in particular. This again supports
limiting BPL length to mitigate hypoabsorptive risks.

Strengths and Limitations

This study is distinguished by several notable
strengths. Foremost is its randomized controlled
trial (RCT) design, which addresses many of the
methodological weaknesses present in prior observa-
tional and retrospective studies comparing different
BPL lengths in OAGB. Randomization was conducted
with rigorous allocation concealment, and all proce-
dures were performed by a single high-volume surgeon
using a standardized technique. This uniformity in
operative strategy minimizes inter-operator variability,
particularly with respect to critical surgical elements
such as small bowel measurement, gastric pouch
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construction, anastomotic technique, and peri-
operative care. As such, the outcomes observed
are more likely attributable to the variable under
investigation, BPL length, rather than confounding
surgical factors.

Another significant strength lies in the prospective
documentation of both anatomical (e.g., small bowel
length and gastric pouch length) and clinical outcomes
(e.g., weight loss, nutritional status, and metabolic
remission). The inclusion of total small bowel length
measurements, which are often omitted in comparable
studies, adds valuable anatomical context to the
observed clinical outcomes. Moreover, this study is
among the first to examine the potential relationship
between gastric pouch length and postoperative
outcomes in OAGB patients, an area that remains
underexplored despite its possible implications for
reflux, weight loss, and malabsorption.

Nonetheless, the study has important limitations.
The sample size, although powered to detect
differences in weight loss and nutritional parameters,
remains relatively modest and may not capture rare
adverse events or long-term trends. A larger cohort
would enhance the reliability of subgroup analyses,
especially for secondary endpoints such as individual
nutrient deficiencies. The single-center nature of the
study, while aiding procedural consistency, may also
limit the generalizability of the findings to other
institutions with different patient populations, dietary
habits, or surgical practices.

Additionally, the study's follow-up period is
restricted to one year. While early postoperative out-
comes are important, the durability of weight loss
and the long-term nutritional sequelae of extended
BPLs, particularly the development of protein-energy
malnutrition, bone disease, and trace element
deficiencies, typically manifest beyond the first post-
operative year. The study also lacks systematic
assessment of micronutrients such as vitamin D,
vitamin B12, folate, vitamin A, and parathyroid
hormone (PTH), which are critically relevant in MBS
patients and known to be affected by variations in
absorptive length. Similarly, routine postoperative
upper endoscopy, which could have yielded insights
into the incidence of biliary reflux or stomal compli-
cations, was not incorporated.

Future Directions

Future research should aim to expand upon this
work through large-scale, multicenter randomized trials
with extended follow-up (= 3-5 years), incorporating
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standardized assessments of a broader range of
micronutrient and hormonal markers, bone mineral
density, and quality of life indices. Such studies should
also integrate postoperative imaging and endoscopy
protocols to better understand anatomical and
functional consequences of varying pouch lengths and
limb configurations. Comparative studies between fixed
BPL lengths and tailored approaches based on total
small bowel length or patient phenotype (e.g., BMI,
diabetes status, dietary pattern) are especially needed
to clarify whether personalized limb lengths offer
meaningful advantages over standardized configura-
tions without increasing risk.

Importantly, future studies should assess the cost-
effectiveness and clinical utility of routine small
bowel length measurement in OAGB. While this study
demonstrates the feasibility of accurate bowel
measurement without extending operative time or
altering surgical setup, the clinical significance of such
measurements -particularly when a minimum 4-meter
common channel is preserved-remains contentious.
Investigating whether counting SBLimproves nutritional
risk stratification, enhances patient counseling, or
influences decision-making regarding surgical reversals
would be a valuable addition to the field.

CONCLUSION

This randomized clinical trial provides evidence that
shorter BPL lengths, specifically 150 cm from the D)
flexure, in OAGB are associated with comparable, and
in some cases superior, postoperative weight loss out-
comes and a significantly lower incidence of nutritional
deficiencies compared to extended BPL lengths of 170
cm and 200 cm. Although no significant differences
were observed in the remission rates of obesity-related
comorbidities such as T2DM and HTN across groups,
the increasing prevalence of hypoalbuminemia, iron,
calcium, and total protein deficiencies in patients with
longer BPLs underscores the critical need for cautious
limb selection during surgical planning.

These findings support the rationale for favoring a
more conservative BPL length to balance efficacy with
long-term nutritional safety. Furthermore, while
the measurement of total SBL was feasible and repro-
ducible in this study, its routine application during
OAGB remains controversial. Additional randomized
controlled trials are necessary to determine whether
SBL measurement enhances risk stratification or
improves clinical outcomes.

Future investigations should prioritize larger, multi-
center trials with extended follow-up to validate these
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findings and determine their generalizability across
diverse populations and surgical practices. Longitudinal
assessment of micronutrient status, bone health, and
quality of life, alongside anatomic evaluations such as
endoscopy, will be essential to fully characterize the
long-term implications of different BPL configurations.
Ultimately, tailoring OAGB to optimize both metabolic
outcomes and nutritional safety must remain a central
goal in the evolution of bariatric surgical care.
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