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Rezumat

este una
dintre cele mai eficiente intervenţii chirurgicale bariatrice care
vizează simplificarea procedurii de comutare duodenală şi 
reducerea malabsorbţiei fără a compromite eficacitatea scăderii
ponderale. Acest studiu a analizat scăderea ponderală la pacienţii
la care s-a practicat intervenţia chirurgicală OADS cu anasto-
moză gastro-ileală la ≥ 300 cm de cec. 

Între iunie 2016 şi noiembrie 2020, 150 de pacienţi care
au fost supuşi unei intervenţii chirurgicale OADS cu un segment
intestinal comun ≥ 300 cm au fost incluşi în studiu. Scăderea 
ponderală la aceşti pacienţi a fost analizată retrospectiv la 6 luni 
şi la 1 an postoperator şi a fost corelată cu diferite variabile 
perioperatorii, precum lungimile ansei biliopancreatice şi ale 
segmetelui intestinal comun.

La 6 luni şi la 1 an, %TWL (total weight loss) a fost de
30% şi 39,4%, iar %EWL (excess weight loss) a fost de 75% şi,
respectiv, 98,8%. Scăderea poderală, reducerea IMC şi %TWL au
fost direct proporţionale cu greutatea preoperatorie şi IMC, în
timp ce %EWL a fost invers proporţională cu aceste variabile.
IMC preoperator s-a dovedit a fi un predictor independent al
reducerii IMC şi al %EWL. Scăderea ponderală şi reducerea IMC
au fost, de asemenea, direct proporţionale cu lungimea ansei 
biliopancreatice. %TWL a fost direct proporţională cu lungimea
ansei biliopancreatice la 1 an postoperator. Vârsta, sexul şi
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Introduction

Obesity, along with its associated comorbidities,
is a major global health problem that increases
mortality and reduces lifespan. Dietary modifi-
cations and exercise have been shown to be
ineffective in managing obesity in the long
term, especially when obesity is severe. In 
contrast, bariatric surgery offers sustainable
weight loss with minimal complications. The
effects of bariatric surgery are due to physio-
logical and hormonal alterations in the body,

rather than to food restriction and malab-
sorption (1).

Duodenal switch (DS) surgery is the most
effective surgery to treat obesity. However, it
accounts for less than 1% of the total bariatric
surgeries performed throughout the world (2).
While technical complexity is one reason 
for this low rate of performance, severe 
malabsorption is another important reason
the surgery is uncommon. Laparoscopic loop 
modifications of the DS use a 200 to 250 cm
common channel. However, even though loop

prezenţa diabetului nu au avut influenţat în mod semnificativ rata scăderii ponderale. Rata de
succes (%TWL ≥ 25%) a fost de 88,9% la 6 luni şi de 99,2% la 1 an postoperator.

Operaţia OADS cu un segment intestinal comun ≥ 300 cm lungime pare a fi extrem de
eficientă în ceea ce priveşte scăderea ponderală. Greutatea preoperatorie, IMC şi lungimea 
ansei biliopancreatice s-au dovedit a fi predictori semnificativi ai scăderii ponderale în urma 
acestei intervenţii chirurgicale.

obezitate, diabet, scădere ponderală, chirurgie bariatrică, chirurgie metabolică

Abstract
Laparoscopic one anastomosis duodenal switch (OADS) is one of the most effective

bariatric surgeries aimed at simplifying duodenal switch procedure and reducing malabsorption
without compromising weight-loss efficacy. This study analyzed weight-loss outcomes following
OADS surgery with a common channel ≥ 300 cm.

Between June 2016 and November 2020, 150 patients who underwent OADS surgery
with a common channel ≥ 300 cm were included in the study. The weight-loss outcomes of these
patients at six months and one year after surgery were retrospectively studied with respect to 
various perioperative variables including biliopancreatic limb (BPL) and common channel lengths.

At six months and one year after surgery, %TWL was 30%, 39.4%, and %EWL was 75%,
98.8%, respectively. The BMI loss, weight loss and %TWL were directly proportional to preoperative
BMI and weight, while the %EWL was inversely proportional to these variables. Preoperative BMI
was found to be an independent predictor of BMI loss and %EWL. The BMI loss, and weight 
loss were also directly proportional to BPL length. The %TWL was directly proportional to BPL
length at one year after surgery. Age, gender and diabetes did not have significant effects on the
weight-loss outcomes. The success rate (%TWL ≥ 25%) was 88.9% and 99.2% at six months and one
year after surgery, respectively. 

OADS surgery using a common channel ≥ 300 cm appears to be highly effective for
weight loss. Preoperative BMI, weight and BPL length were found to be significant predictors of
weight-loss outcomes following this surgery.

obesity, diabetes, weight loss, bariatric surgery, metabolic surgery
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modifications simplify DS, malabsorption
remains a concern (3). Neichoy et al. (4), used
a 300 cm common channel, as opposed to the
100 cm common channel length in DS. By
increasing this length to 300 cm, the risk of
short bowel syndrome is (theoretically)
reduced, and the length provides a margin of
error in cases of inaccurate bowel measure-
ment (5).  

The available literature regarding one
anastomosis duodenal switch (OADS) surgery
is limited. Weight-loss predictors are common-
ly evaluated after routine bariatric surgeries
such as laparoscopic sleeve gastrectomy (SG)
and laparoscopic Roux-en-Y gastric bypass
(RYGB). However, there is limited literature
regarding the various factors that can predict
weight loss following OADS surgery. In 
addition, the effect of biliopancreatic limb
(BPL) and common channel lengths on the
weight-loss outcomes and hypoalbuminemia
following OADS surgery were not well 
studied. Therefore, in this study we analyzed
our experiences with OADS surgery using a
common channel ≥ 300 cm ( ) to ascertain
its efficacy in terms of weight loss and various
perioperative factors that may predict weight-
loss outcomes. In addition, we analyzed the
effect of limb lengths on hypoalbuminemia.

Methodology

Indian patients with severe obesity (Body
mass index – BMI ≥ 30 kg/m2) who underwent
OADS surgeries between June 2016 and
November 2020 were retrospectively studied.
Main inclusion criteria was OADS surgeries
with common channel ≥ 300 cm. Those who
underwent OADS as a revision surgery were
excluded. In our center, bariatric and metabolic
surgeries were offered primarily to the patients
with BMI ≥ 35 kg/m2 (BMI ≥ 32.5 kg/m2 in
Indians) with type 2 diabetes or other comorbid
conditions and patients with BMI ≥ 40 kg/m2

(BMI ≥ 37.5 kg/m2 in Indians) even without
any comorbid conditions. However, these 
surgeries were also offered as an alternative
option to the patients with BMI ≥ 30 kg/m2 and
< 35 kg/m2 (BMI ≥ 27.5 kg/m2 and < 32.5 kg/m2

in Indians) who failed to achieve substantial
and durable weight loss with nonsurgical
treatments. Institutional review board
approval was obtained prior to the start of the
study. All the participants in the study 
provided informed written consent. Relevant
clinical and follow-up data was documented in
a master data sheet.

After constructing a lax gastric sleeve using
a 38 Fr calibration tube, the first part of the
duodenum was transected and anastomosed
to the ileum in an ante-colic, end-to-side loop
fashion. In OADS surgery with fixed common
channel – OADS (FCC) surgery, common 
channel was 350/300 cm regardless of the total
length of the small intestine. In OADS surgery
with fixed ratio bypass – OADS (FRB) surgery,
a fixed percentage of the small intestine was
bypassed. During the initial phase of the study
period (from June 2016 to September 2019),
mainly OADS (FCC) surgery was performed

Figure 1. Diagram of one anastomosis duodenal switch 
Liver – L, Gastric Sleeve – SG, Pancreas – P, Stump of the 
duodenum – DS, Loop duodenoileal anastomosis (bypass) –
LDIB, Biliopancreatic (Afferent) limb – BPL, Common channel
(Efferent limb) – CC. 

Figure 1 is drawn by the corresponding author.
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using a 350/300 cm common channel. The
selection of 350/300 cm was arbitrarily based
on the total small intestinal length. A 350 cm
FCC was preferentially used when the total
length of the small intestine was ≥ 700 cm.
When the total small intestinal length was <
700 cm, a 300 cm FCC was preferred. When
we observed an increased risk of protein 
energy malnutrition with BPL of > 55% of the
total small intestinal length, we started 
performing OADS (FRB) surgery by restricting
the BPL to ≤ 55%. Selection of the % of
BPL(45%, 50% or 55%) was based on several
preoperative variables. Specifically, we used
higher %BPL in patients with lower ages,
higher BMIs, the presence of comorbidities, or
longer total small intestinal lengths. 

BMI loss, weight loss, %TWL, and %EWL
(with 25 kg/m2 BMI as a reference point) were
calculated at six months and one year after
surgery. These parameters were studied in the
age, gender, and BMI groups and in the groups
based on the diabetes status (diabetes vs. pre-
diabetes vs. no diabetes). Success rate was
defined as a %TWL ≥ 25% at the different 
follow-up periods(6). When based on the
%EWL, success was arbitrarily defined as a
%EWL ≥ 60% (7). 

Complete diabetes remission was defined
as HbA1C< 6% with no medications required
for glycemic control (8). Partial diabetes remis-
sion was defined as HbA1C ≥ 6 and < 6.5%
with no medications needed for glycemic con-
trol. Diabetes improvement was defined as a
statistically significant reduction in HbA1C
that did not meet the criteria for remission, or
a decrease in the requirements for antidiabetic
medications (8). Serum albumin and total 
protein levels were studied before surgery, six
months and one year after surgery. Serum
albumin < 3.5 g/dL was considered as hypo-
albuminemia (9). Based on serum levels
(g/dL),  hypoalbuminemia was categorised as
mild (3 - 3.49), moderate (2.5 -2.99) and severe
(< 2.5)(10).

Paired sample t-tests were undertaken to
find differences in weight parameters at six
months and one year after surgery. Independent
sample t-tests and one-way ANOVAs were 

performed to analyze differences in the
weight-loss parameters between different
groups. Simple linear regression and multiple
regression analyses were performed to find
the effects of patient’s age, gender, BPL
length, common channel length, and pre-
operative BMI, weight and diabetes status on
weight parameters at six months and one year
after surgery. Effects of these variables on
postoperative success rates were studied using
binary regression. Significance was defined as
a p-value < 0.05. IBM SPSS Version 26 (IBM
Corp., Armonk, NY, USA) was used for all 
statistical analyses.

Results

A total of 152 patients underwent OADS 
surgery with a common channel ≥ 300 cm as a
primary surgery for obesity between June
2016 and November 2020. Of these patients,
150 met the inclusion criteria and were 
analyzed for this study. The mean preopera-
tive age of the patients was 39.9 ± 10.3 years,
with 30 patients (20%) ≥ 50 years of age. 
The male/female ratio was 82:68. Twenty-six
(17.3%) patients had a BMI ≥ 50 kg/m2.
Seventy-three (48.7%) patients had type 2 
diabetes and 46 (30.7%) had prediabetes. FCC
of 350 and 300 cm were used in 102 and 16
patients, respectively. OADS (FRB) surgery
was performed in 32 patients (the %BPL was
45% in 1, 50% in 18, 55% in 10, and 60% in 3
patients). The average common channel
length was 349.9 ± 26.3 (300 - 450) cm. Since
November 2017, the length of the total small
intestine was measured in 120 patients. 
The total small intestine was 790.8 ± 105.6
(610 - 1165) cm and the average BPL was 441
± 93.9 (270 - 815) cm in these 120 patients. 

The mean BMI and weight of patients at
the different follow-up periods are shown in

and . Significant changes in BMI
and weight were observed at six months in 
comparison to before surgery and at one year
after surgery in comparison to before surgery
and six months after surgery. BMI loss, weight
loss, %TWL, and %EWL at six months and
one year after surgery are shown in 
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All of these parameters were signifi-
cantly more at one year after surgery in 
comparison to six months after surgery.
Weight-loss parameters in various groups at
six months and one year after surgery are
shown in and .

There were no significant differences in
weight-loss parameters in the groups based on
age. While males lost significantly more
weight than females at six months and one
year after surgery, other weight-loss parame-
ters were not significantly different between
these groups ( ). A one-way ANOVA test
showed no difference in weight-loss outcomes
in patient groups based on preoperative 
diabetes status (diabetes vs. prediabetes vs. no
diabetes) ( ).

The one-way ANOVA analyses showed that
there was significantly more BMI loss, weight

loss in patients with a preoperative BMI ≥ 50
kg/m2 compared to those with a BMI of 40 to
49.9 and < 40, and in patients with a BMI
between 40 to 49.9 compared to those with a
BMI < 40 at six months and one year after sur-
gery. Patients with a preoperative BMI ≥ 50
kg/m2 had significantly higher %TWL com-
pared to those with a BMI between 40 to 49.9
and < 40 at one year after surgery; however,
this difference was not significant at six
months after surgery. %TWL was similar in
BMI groups of 40 to 49.9 and ‘< 40’ at six months
and one year after surgery. Patients with BMI <
40 had higher %EWL compared to those with
BMI of 40 to 49.9 and ≥ 50 at six months and
one year after surgery. Similarly, patients with
BMI of 40 to 49.9 had higher %EWL compared
to those with BMI of ≥ 50 at six months and one
year after surgery ( ).

Variable Number Preoperative Six months One year PSTa

Weight (kg) 150 122.9 ± 24.2 — — —

Weight (kg) 135 122.8 ± 24.8 85.8 ± 16.8 — < 0.001
Weight (kg) 119 121.4 ± 24.8 85 ± 16.7 72.8 ± 12.5 < 0.001
BMI (kg/m2) 150 44.4 ± 7.4 — — —
BMI (kg/m2) 135 44.2 ± 7.6 30.9 ± 5.1 — < 0.001

BMI (kg/m2) 119 44 ± 7.7 30.8 ± 5.2 26.4 ± 3.9 < 0.001
Weight loss (kg) 135 — 37 ± 10.3 — —
Weight loss (kg) 119 — 36.5 ± 10.3 48.6 ± 15.8 < 0.001
BMI loss (kg/m2) 135 — 13.3 ± 3.4 — —

BMI loss (kg/m2) 119 — 13.2 ± 3.4 17.6 ± 5.2 < 0.001
%TWL (%) 135 — 30 ± 4.3 — —
%TWL (%) 119 — 29.8 ± 4.3 39.4 ± 6.1 < 0.001
%EWL (%) 135 — 75 ± 20.6 — —
%EWL (%) 119 — 75.7 ± 21.2 98.8 ± 22.6 < 0.001
aSignificance (p-value) in paired samples t-test

Table 1. Weight loss parameters

Follow-up Groups N Weight loss (kg) BMI loss (kg/m2) %TWL (%) %EWL (%)
Mean ± SD ISTa Mean ± SD ISTa Mean ± SD ISTa Mean ± SD ISTa

Six months Age (< 50 years) 108 37.1 ± 10.2 0.819 13.2 ± 3.2 0.436 29.9 ± 4.4 0.663 75.4 ± 21.4 0.664
Age ( 50 years) 27 36.6 ± 11 13.8 ± 4 30.3 ± 3.8 73.4 ± 17.1

One year Age (< 50 years) 96 48.7 ± 15.2 0.918 17.4 ± 4.8 0.523 39.4 ± 5.8 0.959 99.6 ± 22.8 0.483
Age ( 50 years) 23 48.3 ± 18.5 18.2 ± 6.9 39.5 ± 7.3 95.9 ± 21.8

Six months Males 74 40.4 ± 10.1 <0.001 13.6 ± 3.3 0.245 30.4 ± 4.4 0.147 75.1 ± 19.6 0.955
Females 61 32.9 ± 9.1 12.9 ± 3.4 29.4 ± 4.2 74.9 ± 21.8

One year Males 63 52.9 ± 16 0.002 17.9 ± 5.2 0.451 40.1 ± 6.3 0.210 99.3 ± 20.2 0.822
Females 56 43.9 ± 14.2 17.2 ± 5.3 38.7 ± 5.8 98.3 ± 25.2

aSignificance (p-value) in independent samples t-test; SD - standard deviation

Table 2. Variance in weight loss response in age and gender groups
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Figure 2. Weight loss
variables at
different time
intervals
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A simple linear regression analysis showed
that preoperative BMI and weight significantly
predicted the BMI loss, weight loss, %TWL,
and %EWL at six months and one year after
surgery, while patient’s age did not predict
these parameters ( ). Both preoperative
BMI and weight were directly proportional to
the BMI loss, weight loss, and %TWL and
inversely proportional to %EWL at six months
and one year after surgery. Multiple regression
analysis showed that the preoperative BMI
was an independent predictor of BMI loss and
%EWL, and that the preoperative weight was
an independent predictor of weight loss at six
months and one year after surgery. However,

neither preoperative BMI, nor preoperative
weight were found to be independent predic-
tors of %TWL at six months and one year after
surgery. BPL length was directly proportional
to BMI loss and weight loss at six months and
one year after surgery, and to %TWL at one
year after surgery, but no significant association
between BPL length and %EWL was found.
Multiple regression analysis showed that BPL
length independently predicted BMI loss and
weight loss at one year after surgery. However,
it did not independently predict %TWL 
( ). While a simple linear regression
analysis showed that the common channel
length was directly proportional to weight

Follow-up Groups N Weight loss (kg) BMI loss (kg/m2) %TWL (%) %EWL (%)
Mean±SD Sig. Mean±SD Sig. Mean±SD Sig. Mean±SD Sig.

BMI (kg/m2) BMI <40 kg/m2 42 30.3±7 < 0.001a 11.1±2.1 < 0.001a 30.2±4.9 0.607a 98.3±19.6 < 0.001a

at six BMI 40 - 49.9 kg/m2 70 37.1±7.1 < 0.001b 13.2±2.1 < 0.001b 29.4±4 0.165b 67±8.7 0.003b

months BMI 50 kg/m2 23 48.9±12.8 < 0.001c 17.8±4 < 0.001c 31.3±3.9 0.595c 56.6±6 < 0.001c

BMI (kg/m2) BMI <40 kg/m2 40 37.4±8.4 < 0.001a 13.7±2.6 < 0.001a 37.5±5.7 0.259a 122.3±19.9 < 0.001a

at one year BMI 40 - 49.9 kg/m2 58 49.6±9.8 < 0.001b 17.7±2.9 < 0.001b 39.4±5.1 0.019b 89.8±10.9 0.014b

BMI 50 kg/m2 21 67.3±21 < 0.001c 24.6±6.5 < 0.001c 43.4±7.5 0.001c 79.1±12.5 < 0.001c

Diabetes Diabetes 69 36.5±11 0.613d 13.2±3.8 0.645d 29.4±4.1 0.057d 73.3±19.5 0.412d

status at Prediabetes 38 38.4±9.9 0.651e 13.8±2.9 0.287e 31.4±4.6 0.15e 79.3±24.7 0.467e

six months No diabetes 28 36.4±9 0.999f 12.8±2.6 0.783f 29.4±4.1 0.999f 73.3±16.4 1f

Diabetes Diabetes 65 48.1±17.2 0.859d 17.5±6 0.882d 38.4±6.6 0.076d 95.3±22.1 0.285d

status at Prediabetes 35 49.7±13.2 0.968e 18±3.8 0.727e 41±4.8 0.826e 103.2±25.8 1e

one year No diabetes 19 48.7±16 0.99f 17±4.6 0.93f 40±6.2 0.607f 103.1±16 0.218f

One way ANOVA post hoc tests –  Significance (p-value) in  a,b,cTukey HSD test and d,e,fGames-Howell test. SD - Standard Deviation;
aBMI < 40 vs. 40 - 49.9 kg/m2, bBMI 40 - 49.9 vs. 50 kg/m2, cBMI 50 vs. < 40 kg/m2

dDiabetes vs. prediabetes, ePrediabetes vs. no diabetes, fNo diabetes vs. diabetes

Table 3. Variance in weight loss response in BMI and diabetes groups

Follow-up Independent Variable Weight loss BMI loss %TWL %EWL
SLRa MRAb SLRa MRAb SLRa MRAb SLRa MRAb

six months Age 0.131 0.796 0.873 0.880 0.700 0.966 0.604 0.460
Genderc — 0.311 — 0.305 — 0.279 — 0.254
Preoperative Weight < 0.001 < 0.001 < 0.001 0.815 0.017 0.760 < 0.001 0.274
Preoperative BMI < 0.001 0.283 < 0.001 < 0.001 0.012 0.343 < 0.001 0.003
Diabetesd — 0.251 — 0.314 — 0.263 — 0.563
BPLe < 0.001 0.094 0.009 0.099 0.081 0.143 0.688 0.070
CCf 0.039 0.215 0.557 0.331 0.956 0.360 0.177 0.177

one year Age 0.219 0.909 0.814 0.910 0.265 0.714 0.184 0.363
Genderc — 0.869 — 0.920 — 0.946 — 0.835
Preoperative Weight < 0.001 < 0.001 < 0.001 0.254 < 0.001 0.289 < 0.001 0.836
Preoperative BMI < 0.001 0.212 < 0.001 < 0.001 < 0.001 0.259 < 0.001 0.001
Diabetesd — 0.015 — 0.020 — 0.020 — 0.288
BPLe < 0.001 0.029 0.008 0.032 0.020 0.080 0.750 0.074
CCf 0.062 0.233 0.460 0.290 0.329 0.422 0.601 0.300

aSignificance (p-value) in simple linear regression, bSignificance (p-value) in multiple regression analysis, cMales vs. females, dDiabetes vs. prediabetes vs.
no diabetes, eBiliopancreatic limb length, fCommon channel length

Table 4. Significance of simple linear and multiple regression analysis
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change at six months after surgery, its 
significance was lost when BPL length was
taken as its covariate in the multiple 
regression analysis and the significance of the
BPL length was maintained.

The success rate (defined as %TWL ≥ 25%)
following OADS surgery was 88.9% and 99.2%
at six months and one year after surgery,
respectively. Univariate logistic regression
showed that age was directly proportional to
the success rate (%TWL ≥ 25%) at six months
after surgery. When the success rate was
defined as %EWL ≥ 60%, these values were
76.3% and 98.3%, respectively. Univariate
logistic regression showed that preoperative
BMI and weight were inversely proportional
to the success rate (%EWL ≥ 60%) at six
months after surgery. But no perioperative
variable independently predicted success rate
after surgery ( ). We did not use %EWL
≥ 50% to define success rate as it was 100% at
one year after surgery; thus, a binary logistic
regression analysis could not be performed.

At six months and one year after surgery,
diabetes remission was complete in 82.6% and
90.8%, partial in 10.1% and 7.7% and diabetes
improved in 7.3% and 1.5%, respectively. 
None of the patients experienced diabetes
deterioration ( ).

Before surgery, six months and one year
after surgery, 119, 99 and 87 patients, 
respectively had their serum albumin and

total protein values measured. Serum albumin
levels (g/dL) were 4 ± 0.4, 3.7 ± 0.4 and 3.7 ± 0.6,
while total protein levels (g/dL) were 7.3 ± 0.5,
6.7 ± 0.6, and 6.6 ± 0.6 before surgery, six
months and one year after surgery, respectively.
Decrease in these values was significant at six
months and one year after surgery compared
to before surgery. 7.6%, 22.2% and 31% of
patients respectively had low albumin levels
before surgery, six month and one year after
surgery. Despite low albumin levels, 96% and
93.1% patients at six months and one year
after surgery respectively, maintained levels ≥
3 g/dL. Albumin levels < 2.5 g/dL were found
in 2% and 3.45% at six months and one year
after surgery, respectively ( ).

The BPL length significantly predicted
hypoalbuminemia at six months (p = 0.013)
and one year (p = 0.004) after surgery. BPL
length and hypoalbuminemia were directly
proportional. Specifically, there was an
increased rate of hypoalbuminemia when the
BPL length was > 55% vs. ≤ 55% (28.1% vs.
14.3% at six months and 40.7% vs. 15.2% at
one year after surgery, respectively), which
was significant at one year after surgery. All
the patients with moderate and severe hypo-
albuminemia at six months and one year after
surgery had a BPL length > 55%. Patients
with severe hypoalbuminemia experienced
clinical manifestations such as pedal edema
and ascites. Severe hypoalbuminemia occurred

Follow-up Independent variable %TWL 25 vs. < 25 %EWL 60 vs. < 60
ULRa MLRb ULRa MLRb

six months Age 0.024 0.128 0.073 0.255
Genderc 0.503 0.436 0.531 0.314
Preoperative Weight 0.648 0.738 <0.001 0.286
Preoperative BMI 0.300 0.487 <0.001 0.212
Diabetesd 0.835 0.876 0.433 0.901
BPLe 0.841 0.958 0.653 0.204
CCf 0.058 0.182 0.193 0.214

one year Age 0.576 1.000 0.117 0.454
Genderc 0.997 0.999 0.933 0.552
Preoperative Weight 0.313 1.000 0.624 0.767
Preoperative BMI 0.203 0.999 0.203 0.921
Diabetesd 1.000 1.000 1.000 1.000
BPLe 0.888 1.000 0.206 0.215
CCf 0.988 0.998 0.219 0.650

aSignificance (p value) in univariate logistic regression; bSignificance (p value) in multivariate logistic regression
cMales vs. females, dDiabetes vs. prediabetes vs. no diabetes; eBiliopancreatic limb length, fCommon channel length

Table 5. Significance with logistic regression analysis
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in three patients at one year after surgery and
was treated using parenteral supplements,
diet modifications and muscle strengthening
exercises. Albumin levels improved in two
patients while the third developed liver 
cirrhosis and lost life 13 months following 
surgery.

Discussion

Bariatric surgery has been shown to be 
superior to lifestyle modifications alone for
achieving weight loss (11). SG surgery is the
most commonly performed surgery (12), but
weight gain following this surgery is signifi-
cant in the long-term (13). RYGB surgery also
has limitations such as the inability to 
monitor the remnant stomach endoscopically,
an increased risk of calcium and iron 
deficiencies due to complete duodenal bypass,
dumping due to the bypass of the pylorus, a
lack of endoscopic access to the biliary tract, a
marginal ulcer risk caused by the unopposed
exposure of the jejunum to gastric juice, and
internal hernias due to defects in the 
mesentery (14).

DS is very powerful in inducing durable
weight loss (15). Since pylorus and initial 2 to
5 cm of the duodenum are not bypassed in DS,
calcium and iron deficiencies are addressed to
some extent, but an extensive intestinal
bypass that leaves only 100 cm for absorption
increases protein malabsorption, nutritional
deficiencies, and renal stones (16). Thus, its
popularity has decreased and is performed
less than 1% of the time. Several loop 
modifications of DS have been introduced

using various lengths of the common channel
to address malabsorption associated with DS
(17). These surgeries are collectively called
SADI-S/OADS (single anastomosis duodeno-
ileal bypass with sleeve/OADS). OADS 
surgery with a common channel length ≥ 300
cm is aimed at reducing malabsorption 
without compromising weight-loss efficacy.

In our study, patients achieved significant
BMI loss, weight loss, %TWL and %EWL at
six months and one year after surgery, 
indicating that OADS surgery is a highly 
effective procedure for achieving significant
weight loss. A study by Andres Sanchez et al.
(18) showed a mean %EWL of 94.7% following
SADI-S surgery with a 200 cm common 
channel. In comparison, %EWL was higher in
our study (p = 0.048). Other studies have shown
similar weight-loss responses after SADI-S and
DS surgeries. For example, Moon et al. (19)
demonstrated that %TWL was similar after
single anastomosis duodenal switch (SADS)
and double anastomosis DS (DADS) surgeries.
In that study, the authors found that %TWL
was 22.0 % and 38.5 % in the SADS surgery
group and 20.2 % and 38.0% in the DADS 
surgery group at six months and one year
after surgery, respectively. Cottam et al. (20)
compared stomach intestinal pylorus sparing
surgery (SIPS) surgery with DS surgery and
found no difference in the %TWL and %EWL
in either procedure at six months and one year
after surgery. In their study, %EWL was 58.3%
and 78.7% after SIPS surgery and 63.7% and
82.7% after DS surgery at six months and one
year after surgery, respectively. Similarly,
%TWL was 27.3% and 36% after SIPS surgery

Diabetes response Number Complete Partial Diabetes Diabetes 
remission remission improvement deterioration

six months 69 57 (82.6%) 7 (10.1%) 5 (7.3%) 0 (0%)
one year 65 59 (90.8%) 5 (7.7%) 1 (1.5%) 0 (0%)
Albumin groups Number Eualbuminemia Mild Moderate Severe

( 3.5 g/dL) hypoalbuminemia hypoalbuminemia hypoalbumineima
( 3 - 3.49 g/dL) (2.5 - 2.99 g/dL) (<2.5 g/dL)

Preoperative 119 110 (92.4%) 9 (7.6%) 0 (0%) 0 (0%)
six months 99 77 (77.8%) 18 (18.2%) 2 (2%) 2 (2%)
one year 87 60 (69%) 21 (24.1%) 3 (3.45%) 3 (3.45%)
Values are mentioned as number (%)

Table 6. Diabetes response and hypoalbuminemia
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and 29.5% and 38.4% after DS surgery at six
months and one year after surgery, respectively.
Compared to their results following SIPS 
surgery, the %TWL and %EWL were higher in
our study (p < 0.001). Various studies have
reported a %TWL ranging from 37% to 38.9%
and a %EWL ranging from 61.6% to 95% at one
year after various SADI-S/OADS surgeries
(17). This variability may be related to differ-
ences in preoperative patient characteristics
and BPL lengths in the different studies.

Various studies have shown that weight-
loss response is significantly better after
SADI-S/OADS surgeries compared to conven-
tional surgeries such as RYGB and SG.
Enochs et al. (21) showed significantly more
weight loss at 12 and 24 months following
OADS surgery compared to RYGB and SG 
surgeries. According to Cottam et al., (22) loop
DS surgery yielded better %TWL and %EWL
compared to SG surgery at 3, 6, 9, 12, 15, and
18 months after surgery.

Factors predicting weight loss after SG and
RYGB surgeries have been extensively inves-
tigated; however, there is limited available 
literature that has investigated factors 
predicting weight loss after loop DS surgeries
such as SADI-S, OADS, SIPS, and SADS. Our
results indicate that preoperative BMI and
weight were directly proportional to BMI loss,
weight loss, %TWL, and inversely proportional
to %EWL. This suggests that patients with
higher preoperative BMI and weight achieved
significantly higher BMI loss, weight loss,
%TWL, while patients with lower preopera-
tive BMI achieved significantly higher %EWL.
Our results also indicate that preoperative
BMI was an independent predictor of BMI loss
and %EWL, but not of %TWL, while pre-
operative weight was an independent predictor
of weight change at six months and one year
after surgery. Furthermore, a number of 
studies have shown that preoperative BMI is
the most consistent predictor of postoperative
weight-loss outcomes following bariatric 
surgery, with higher BMIs resulting in lower
%EWLs (23-25).

Our analysis has also demonstrated that
there was no difference in %TWL and %EWL

after OADS surgery in gender, age and 
diabetes groups at six months and one year
after surgery. This indicates that OADS 
surgery was equally effective in males and
females, regardless of patient’s age. While 
different investigations have demonstrated
that weight-loss outcomes are inversely 
proportional to patient’s age after standard
surgeries such as RYGB, SG and one anasto-
mosis gastric bypass (OAGB) (23,25-29), our
results indicate that age did not predict
weight-loss outcomes after OADS surgery.
This is an important finding, which emphasizes
that while standard surgeries do not provide
effective weight loss in patients ≥ 50 years,
OADS surgery may yield better results.
Furthermore, the presence of diabetes did not
affect the weight-loss response after OADS
surgery. This is similar to Contreas et al. (26)
who found that preoperative diabetes status
did not affect weight loss after bariatric 
surgery.

BPL length was shown to predict BMI 
loss and weight loss at six months and one year
after surgery and %TWL at one year after 
surgery in our study, and patients with longer
BPL lengths achieved greater weight loss.
Roslin et al. (30) has suggested that higher
weight-loss response is likely related to longer
BPL lengths following SADS surgery and the
direct emptying of undigested food into the 
distal ileum. The significant association shown
between the common channel length and
%TWL at six months after surgery in our study
was, in fact, the effect of BPL length and not
the common channel length.

Our results found that preoperative BMI,
weight and BPL length were significant 
factors that predicted weight-loss outcomes
after OADS surgery. None of the other 
variables predicted weight-loss outcomes, 
possibly because OADS surgery was extremely
effective as indicated by high BMI loss, weight
loss, %TWL and %EWL.

Hormonal changes such as reduced ghrelin,
increased glucagon-like peptide 1 (GLP1), and
physiological changes including diversion of
biliopancreatic juices and alterations in bile
acid circulation and gut microbiota are 
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responsible for weight loss after bariatric 
surgery (31). The roles of food restriction and
malabsorption in weight loss is secondary.
Alimentary anastomosis is placed in the distal
ileum during OADS surgery and likely 
correlates with a potent ileal brake mediated
by an enhanced secretion of GLP1 and peptide
YY, which stimulates early satiety (32).
Similarly, the longer the BPL length, the
greater the weight loss (30). Therefore, the
effects of OADS surgery were probably related
to the direct emptying of nutrients into the
ileum and long BPL lengths.

The weight-loss success rate following
OADS surgery was > 98% at one year after
surgery, and its high success rate dominated
the influence of the predicting factors on this
outcome. However, more patients and longer
follow-up periods are needed to assess how 
different predictors affect the success rate
after this surgery. Diabetes remission (complete
and partial) was > 92% at six months and >98%
at one year after surgery. These findings indi-
cate that OADS surgery was a highly effective
metabolic surgery for diabetes remission.
Severe hypoalbuminemia was <3.5% at one
year after surgery in our study. Enochs et al.
(21) has reported albumin deficiency in 3.1%
of SADS surgery patients at one year after
surgery. 

The presence of pylorus and initial 2 to 5
cm of the duodenum in the food pathway, 
probably decrease malabsorption in OADS 
surgery. The pylorus controls gastric emptying,
which allows bypassing longer length of small
intestine with reduced risk of malabsorption
(30). Bypassing a significant length of the small
intestine was likely to have been the main 
reason for the marked hypoalbuminemia we
observed, with reduced protein intake as a
contributing factor. As the BPL length of >
55% significantly increased hypoalbuminemia
in our patients, it is preferable to measure the
total small intestinal length in all patients
undergoing OADS surgery and restrict BPL to
≤ 55% to reduce the incidence of severe hypo-
albuminemia. Our research was primarily
intended to study weight-loss variables and
hypoalbuminemia following OADS surgery. A

detailed study of diabetes remission and 
vitamin and mineral deficiencies following
this surgery was beyond the scope of this
study.

Conclusions

Our OADS surgery technique entailed a loop
modification of DS with a common channel ≥
300 cm. Our results showed that this surgery
resulted in highly effective weight loss in
patients suffering from obesity. Due to the
extremely high BMI loss, weight loss, %TWL,
%EWL, and the success rate, age, gender, or
diabetes could not predict weight-loss response
after this surgery. However, preoperative BMI,
weight, and BPL length significantly predicted
weight-loss outcomes. Randomized controlled
trials and multicenter studies with long-term
follow-ups are needed to further analyze
weight-loss response after this surgery.
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