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Abstract

The objective of this review is to systematically review the efficacy and safety outcomes of one anastomosis gastric bypass
(OAGB) with Roux-en-Y gastric bypass (RYGB). From inception to July 4, 2022, a systematic literature search was performed
using PubMed, Embase, and Cochrane Library for randomized clinical trials comparing OAGB with RYGB in obesity. A
meta-analysis performed using the RevMan 5.4.1 software evaluations was completed. We identified 1217 reports; after
exclusions, eight trials with a total of 931 patients were eligible for analysis. Compared with RYGB, OAGB had multiple
advantageous indexes. Examples include percent of excess weight loss (%EWL) at 12 months (P =0.009), body mass index
(BMI) at 2 years (P <0.00001), early postoperative complication (P =0.04), remission of dyslipidemia (P <0.0001), and
operative time (P <0.00001). No significant statistical difference was observed in BMI at 6 months, %EWL at 6 months,
BMI at 12 months, percent of excess body mass index loss (%EBMIL) at 2 years, BMI at 5 years, intraoperative complica-
tions, late postoperative complications, remission of type 2 diabetes mellitus, and dyslipidemia or gastroesophageal reflux
disease remission between OAGB and RYGB. OAGB is no less effective than RYGB; no significant differences in weight
loss efficacy were observed, and more large and long-term randomized controlled trials are needed to verify this. In addition,
studies have shown that OAGB has a shorter operation time, fewer early postoperative complications, and a shorter learning
curve, making it easier for young surgeons to perform.
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Introduction

Key Points

1. OAGB is not inferior to RYGB in terms of weight loss and According to the World Health Organization, as early as

comorbidity remission, and the lower BMI in the st and 2nd 2016, more than 1.9 billion adults were overweight and more
years after OAGB may be related to the longer biliopancreatic than 650 million obese [1]. A study predicted that by 2025,
limbs. the global male obesity rate will reach 18%, while the female

2. There were no significant differences in intraoperative and late
complications between the two surgery methods; however, we
found that OAGB has a higher incidence of malnutrition.

3. Randomized clinical trials comparing OAGB with RYGB in
obesity should further research be needed on the specification of
biliopancreatic limb length and long-term complication rates.
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obesity rate will exceed 21% [2]. Obesity may be accompa-
nied by complications, such as hyperglycemia, hypertension,
and dyslipidemia, all of which endanger personal health [3,
4]. Currently, the number of obese people in the world is
increasing, and the health problems associated with it have
attracted more attention. How to effectively lose weight has
become a critical health concern. The methods of weight
loss include diet adjustment, exercise, drugs, and surgical
treatment. Surgical treatment is currently considered the
most effective and durable weight loss method [5-7].
Currently, bariatric surgery includes Roux-en-Y gastric
bypass (RYGB), one anastomosis gastric bypass (OAGB),
laparoscopic sleeve gastrectomy (LSG), and sleeve
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gastrectomy with jejunojejunostomy/enteral bypass (SG-
JJB). There are many types of bariatric surgery, and the
subjective factors of doctors have a great influence on the
choice of surgical methods. According to the 2018 IFSO
(International Federation for The Surgery of Obesity and
Metabolic Disorders) survey of bariatric surgeries, LSG,
RYGB, and OAGB are the three most common surgeries [8].
LSG is mainly suitable for people with a low overweight
BMI because the original access to the gastrointestinal tract is
maintained as much as possible and there are fewer complica-
tions. However, since the small intestine is not bypassed, its
weight loss effect is usually not satisfactory for super obese
people. Both RYGB and OAGB procedures involve gastroin-
testinal reconstruction and bypassing a part of the jejunum.
For patients with a higher BMI, most scholars consider these
types of surgeries [9, 10]. Between 2003 and 2013, RYGB
has been the most commonly used bariatric surgery world-
wide [11]. OAGB has been officially reported since 2001
and has grown rapidly in recent years [12]. RYGB is a type
of weight loss surgery that involves creating a small gastric
pouch from the proximal end of the stomach. The small gas-
tric pouch is then connected with the distal jejunum [9]. In
OAGSB, a tubular gastric pouch is first established, and the
distal end of the gastric pouch is connected to the jejunum
at a distance of 150-250 cm from the ligament of Treitz [9].
Both surgical approaches reduce the volume of the stomach
and bypass the jejunum to limit food intake and absorption.
RYGB involves creating a small gastric pouch but bypasses
the jejunum less, while OAGB involves creating a slightly
longer gastric pouch; however, it bypasses the jejunum more.
However, the two methods of gastrointestinal reconstruction
are different; hence, the weight loss effect of the two surgical
methods may differ as may the incidence of related complica-
tions. There have been previous comparative studies on the
two surgical methods, and it is believed that the postoperative
effect of OAGB is comparably worse to that of RYGB, and
that it has the advantages of shorter operation time and fewer
complications; however, most of them are retrospective or
small sample size studies [13-16].

We will further select randomized controlled trials and
include new studies to conduct a meta-analysis and system-
atic review of OAGB and RYGB to compare the weight loss
effect, metabolic syndrome improvement, and incidence of
related complications in obese patients after different bari-
atric procedures, among other differences.

Material and Methods

Referencing according to the Meta Writing Guidelines
(PRISMA) published in 2009 [17].
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Inclusion Criteria

The inclusion criteria are as follows: (1) randomized con-
trolled trials comparing OAGB and RYGB; (2) include pre-
vious English-language articles; (3) the follow-up time must
be > 1 month; (4) follow-up content must include one of the
following: BMI, percent of excess weight loss (%EWL), or
percent of excess BMI loss (%EBMIL).

Exclusion Criteria

The exclusion criteria are as follows: (1) articles were with-
drawn; (2) articles on animal experiments; (3) full text not.

Search Strategy

We searched the PubMed, Embase, and Cochrane Library
databases, under the title and abstract contexts using the
keywords “one anastomosis gastric bypass,” “mini gastric
bypass,” “single anastomosis gastric bypass,” or “omega
loop gastric bypass,” and “Roux-en-Y gastric bypass” in
pairwise combinations. The search period spanned from the
start of the study until July 4, 2022. Two members indepen-
dently conducted the search process and included articles.
A third reviewer was consulted if there was a disagreement
concerning the inclusion of an article.

Data Extraction

Data was extracted independently by two members and
included the following:

1) Basic characteristics: author, year, country, sample size,
age, preoperative BMI, operation time, hospital stay,
follow-up time, and endpoints

2) Surgery characteristics: gastric pouch volume, biliopan-
creatic limb length, food limb length, and intraoperative
complications

3) Postoperative characteristics: BMI, %EWL, %EBMIL,
remission of comorbidities, and postoperative complications
(serious complications and general complications) [18]

If verification is required by a third reviewer, we may
choose to contact the author or editor for further information.

Risk of Bias

Two authors independently performed the quality assess-
ment. The quality of randomized controlled trials was
evaluated with the Cochrane collaboration’s tool to
assess the risk of selection including random sequence
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generation, allocation concealment, blinding of partici-
pants and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and other
biases. The risk of bias was assessed for these seven
items. The decision of whether it was “low risk of bias,”
“high risk of bias,” or “unclear” was made according to
the risk of bias assessment criteria [19].

Data Analysis

Endpoint definitions in the literature included BMI [weight/
height?] and %EWL = (initial weight) (postoperative follow-
up weight)]/[preoperative overweight weight] X 100%. The
target weight was set to be the weight corresponding to a
BMI equal to 25 kg/m?. ZEBMIL = [ABMI/(preoperative
initial BMI 25)] x 100%.

Statistical analysis was performed using RevMan 5.4.1.
The risk ratio (RR) was used as an effect analysis statistic
for categorical variables, and the mean difference (MD)

was used as an effect analysis statistic for numerical varia-
bles. All statistics were calculated using a 95% confidence
interval (CI). When P> 0.05 and I <50%, the fixed effects
model was used, whereas when P <0.05 or 7> 50%, the
random effects model was used.

Study Selection

A total of 1217 articles were initially retrieved through
PubMed, Cochrane, and Embase databases. We excluded
743 articles comparing non-OAGB and RYGB procedures,
leaving 474. After screening the inclusion and exclusion
criteria, 38 articles were retained. Three of them were the
same articles withdrawn from the three databases, one arti-
cle was the same article that did not include follow-up data
in the three databases, and there were 24 duplicate articles.
Finally, eight randomized controlled trials were included
in this study (Fig. 1).

Fig. 1 Flow chart for searching
articles

(n=1217)

Potential eligible papers

\/

>{ Irrelevant papers (n=743) ]

Potential eligible papers

(n=474)

\(non—randomized trials (n=347)

\ 4

‘Meta-analyses or review(n=78)
*Animal papers (n=11)

[ Potential eligible papers (n=38) ]

'papers was withdrawn (n=3)
‘Comparative  papers  without

V

>| concerned endpoints (n=3)
‘repetitive papers (n=24)

[Potential eligible papers (n=8) ]
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. 3 Study Characteristics and Risk of Bias
S - H
8 ;‘S él § é . A total of eight prospective randomized controlled trials
:g - % % E, S ;i were included in our meta-analysis [20-27]. The papers were
Elagsds & 2 A published between 2005 and 2022, and a total of 931 patients
participated. The basic characteristics of the included studies
- are summarized in Table 1, with mean ages ranging from
a @ % 30.7 to 45 years and mean preoperative BMI ranging from
g o8 42.6 to 53.5 kg/m?. In the study providing information on
E’ § f% ; £ % metabolic syndrome, there were 288 patients with type 2
%‘ e g & (ﬁ' iy ,% f:;ﬂ diabetes, 321 patients with hypertension, 188 patients with
“|===5 % € - F hyperlipidemia, 101 patients with gastroesophageal reflux
syndrome, and 133 patients with apnea syndrome. The sur-
§ gical technique characteristics of the included studies are
% é‘ summarized in Table 2. Figure 2 shows the risk of bias in
= E g 2 the included studies. Almost all the articles had risk of bias
‘2 E. E 5 . g due to blinding, which was not described in the text.
S| . 2 g G iy % 2
Results
. e g Postoperative Weight Loss
- -
gl = £ g 2 £ g Since the outcome measures described in each article were
E; § o § :fl ;f. & g % inconsistent, we decided to perform a meta-analysis of
2258 ¢ = 8 = postoperative weight loss outcomes using BMI, %EWL,
, or EBMIL. First, the preoperative BMI was analyzed. In
2. z the eight included articles, there was low heterogeneity
z b }j H in preoperative BMI between OAGB and RYGB, and the
g - 2 g § ‘go difference was not statistically significant (MD = —0.08,
slgsed 3 S8 P=0%, 95% Cl= —0.64 to 0.49, P=0.79) (Fig. 3).
Bl IR - ° Regarding the BMI at 6 months after surgery, four articles
were included, and the difference was not statistically sig-
. % nificant (MD = —0.74, I’ =69%, 95% Cl= —2.98 to 1.51,
I 0% 2 P=0.52) (Fig. 4). Regarding the %EWL at 6 months after
g . é % § oy surgery, four articles were included, and the difference
Z | & o 8 Ej z, E' 5 3 ;; was not statistically significant (MD =2.19, ?=77%, 95%
@ 2ld3cse % s 2 0% 2 Cl= —4.14t0 8.51, P=0.50) (Fig. 5). A total of four arti-
g cles were included for ZEWL at 12 months after surgery,
%’ oo and OAGB was considered superior to RYGB (MD =3.55,
ERE S 5 =0%, 95% CI=0.90 to 6.19, P=0.009) (Fig. 6). A
< |3 IS = 8 PR total of five articles were included for BMI at 12 months
i; E e d 2 3 g 2 after surgery, and it was considered that OAGB had bet-
EREE = °lE ter weight loss effect than RYGB (MD = —2.03, *=87%,
“i 3 % 95% Cl= —3.63 to—0.44, P=0.01) (Fig. 7). Two arti-
g s - g = cles were included for BMI at 2 years after surgery, and
b é' :f" g E‘) .5 the weight loss effect of OAGB was better than that of
SN R - - R - RYGB (MD= —2.97, P=21%, 95% CI= —3.33 to— 2.60,
Slzlezz 2 & £ 3% % - 5y P <0.00001) (Fig. 8). Two articles were included for the
2 2le=23 9 2 4+ & 0 § %EBMIL comparison between OAGB and RYGB at
f 5 e . $» ,ETEF . _ § 2 years after surgery and there was no statistical signifi-
2 g 22 g@ é‘%”@ %g g;:? EE é :E cance (MD =9.89, ’=96%, 95% Cl= —4.79 to 24.58,
fl2l8&8=" & § £ & &1l ¢ P=0.19) (Fig. 9). Two articles were included for BMI at
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Table 2 Surgical technical characteristics

Ibrahim, 2022

Katay-
ama,

Eskandaros, 2021

Level, 2020

Ruiz-Tovar, 2018

Mohaned, 2018  Lee, 2005

Robert, 2019

Surgery

2021

25-35
200

Gastric pouch volume (mL)

200

200

180
200
220

BMI <45

200

250-350

200

200

Biliopancreatic limb length (cm)

OAGB

45<BMI<50
BMI>50

15-20 20

30

Gastric pouch volume (mL)

Food limb length (cm)

RYGB

150

100

BMI <45 120
135

150

150

100
150

BMI <49

150

150

45 <BMI <50
BMI> 50

BMI>50

150
60
80

60

100 100 BMI <45 50

50

50

50

Biliopancreatic limb length (cm)

45 <BMI< 50
BMI> 50

100

means not reported in the papers

TR

«v | Blinding of participants and personnel (performance bhias)

« | Blinding of outcome assessment (detection hias)

. . . . . w . . Allocation concealment (selection bias)
i)
® OO O G B G| G |ncompleteoutcome data (attrition bias)

Eskandaros 2021

lbrahim 2022

. . Random sequence generation (selection hias)

Katayama 2021

Lee 2005

)
)

Level 2020

-~
-~

Mohaned 2018

Robert 2018

®©006 066
® OO O G B G| G |selectverepoting (reporting bias)
® 666 G G| G omerbias

)
)

Ruiz-Tovar 2018

Fig.2 Risk of bias assessment of included studies. Note: “+” low
risk of bias; “?” unclear; “-” high risk of bias

5 years after surgery and there was no statistical signifi-
cance (MD = —3.02, ’=96%, 95% Cl= —6.64 to 0.61,
P=0.10) (Fig. 10).

Complications and Remission of Comorbidities

A total of two articles were included for intraoperative
complications, and there was no statistical significance
between OAGB and RYGB (RR=2.31, I’=0%, 95%
CI=0.78 to 6.79, P=0.13) (Fig. 11). Regarding intra-
operative complications, the OAGB group included four
cases of bleeding, three cases of intestinal injury, and two
cases of iatrogenic suture of nasogastric tube. The RYGB
group included three cases of bleeding and one case of
intestinal injury. Three articles were included in the early
postoperative complications and there was statistical
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Fig.3 Preoperative BMI

Fig.4 BMI at 6 months after
surgery

Fig.5 %EWL at 6 months after
surgery

Fig.6 %EWL at 12 months
after surgery

Fig.7 BMI at 12 months after
surgery

Fig.8 BMI at 2 years after
surgery

@ Springer

OAGB RYGB Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Fixed. 95% CI

Mean Difference

Eskandaros 2021 49.78 34 40 50.01 35 40 139% -0.23[-1.74,1.28)

IV. Fixed. 95% CI
—

lorahim 2022 535 94 30 523 51 35 23% 1.20(-256,4.96] 5
Katayama 2021 432 37 10 431 39 10 29% 010(323,343 T

Lee 2005 448 88 40 438 48 40 33% 1.00(211,411) T

Level 2020 429 55 9 426 59 19 16% 030(417,477) .

Mohaned 2018 455 53 30 441 47 30 50% 1.40(1.13,393 T

Robert 2019 438 61 117 438 §1 117 154% -010(1.54,1.34] .0

Ruiz-Tovar 2018 45 41 180 453 32 184 557% -0.30(1.06,0.486]

Total (95% CI) 456 475 100.0% -0.08[-0.64,0.49]

Heterogeneity: Chi= 2.62, df= 7 (P = 0.92); F= 0% i P i s %,

Test for overall effect: Z= 0.27 (P = 0.79)

Favours [CAGB] Favours [RYGB]

0AGB RYGB Mean Difference Mean Difference

udy or I Mean SD_Total Mean SD Total Weight [V, Random. 95% CI IV, Random, 95% CI
Eskancaios 2021 3858 361 40 41.74 3.3 40 32.0% -3.16(-4.86,-16¢) =3
lorahim 2022 406 71 30 401 38 35 235%  050(-2.34,334 T
Katayams 2021 321 45 10 318 39 10 18.6%  030(-3.39,399 =k

Level 2020 319 3465 9 315 2085 19 25.9%  0.40[-2.05,28%) R
Total (95% CI) 89 104 100.0%  -0.74[-2.98,1.51] ?

Heterogeneity. Tau® = 350; Chi*= 9.74, df= 3 (P = 0.02); I*= 59% T o 3 ™ 2

Testfor overall effect: Z= 0.64 (P=10.52)

OAGB RYGB Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI

Favours [experimental] Favours [control]

Mean Difference
IV, Random, 95% CI

Eskandaros 2021 4116 964 40 3349 871 40 380%  7.67(3.64,11.70]
Level 2020 626 12017 9 663 662 19 264% -3.70(11.95, 4.5
Mohaned 2018 58.6 67 30 58 106 30 36.6%  0.60[-3.89,5.09
Total (95% Cl) 79 89 100.0%

Heterogeneity: Tau®= 23.21; Chi*= 8,65, df=2 (P = 0.01); F=77%
Test for overall effect: Z= 0.68 (P = 0.50)

OAGB RYGB Mean Difference
Study or Subgroup _Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI

219[-4.14,8.51]

=
e
20 o 0 10 20

Favours [0AGB] Favours [RYGB]

Tl

Mean Difference

Eskandaros 2021 81.67 1037 40 7967 725 40 456% 2.00[-1.92,5.92)
Lee 2005 649 95 40 587 164 40 203%  6.20(0.33,12.07)
Level 2020 795 817 9 748 7309 19 17.8% 4.70[1.57,10.97]
Mohaned 2018 788 1041 30 755 153 30 16.3% 3.30 [-3.26, 9.86)
Total (95% Cl) 119 129 100.0% 3.55[0.90, 6.19]

Heterogeneity: Tau®= 0.00; Chi*=1.52, df= 3 (P = 0.68); IF= 0%
Test for overall effect: Z= 2.63 (P = 0.009)

OAGB RYGB Mean Difference
Study or Subgroup _Mean _SD_Total Mean SD_Total Weight IV, Random. 95% CI

IV, Random, 95% CI
F—

-
—_

R

>

+ + —+-
-20 -10 10 20
Favours [OAGB] Favours [RYGB]

L

Mean Difference
IV, Random. 95% CI

Eskandaros 2021 2938 2.7 40 30.24 22 40 22.9%  -0.86[-1.94,0.22)
Ibrahim 2022 348 48 30 372 35 35 17.9% -2.40[-4.47,-0.33)
Lee 2005 287 47 40 30.2 5.2 40 17.3% -1.50[-3.67,0.67)
Level 2020 265 2.76 9 278 3135 19 16.8% -1.30[-3.59,099)
Ruiz-Tovar 2018 25 16 180 287 2 184 252% -3.70[-4.07,-3.33)
Total (95% Cl) 299 318 100.0% -2.03 [-3.63,-0.44]

Heterogeneity: Tau® = 2.60; Chi*= 30.28, df= 4 (P < 0.00001); F=87%
Test for overall effect: Z= 2.50 (P = 0.01)

—_—

&

20 10 0 10 20

Favours [OAGB] Favours [RYGB]

OAGB RYGB Mean Difference Mean Difference
tudy or Subqr Mean SD Total Mean Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Lee 2005 283 35 40 30 63 40 27% -1.70[-3.93,053]
Ruiz-Tovar 2018 248 1.7 180 278 1.9 184 973% -3.00[-3.37,-2.63] .
Total (95% Cl) 220 224 100.0% -2.97 [-3.33,-2.60] ]
it Chiz= = = ‘Rz k t t b J
Heterogeneity: Chi*=1.27, df=1 (P = 0.26); *= 21% e 10 0 0 b

Testfor overall effect Z=146.91 (P < 0.00001)

Favours [experimental] Favours [control]
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Fig.9 %EBMIL at 2 years after

OAGB RYGB Mean Difference

Mean Difference

sureer Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
gery Robert 2019 879 236 117 858 231 117 48.0% 2.10(-3.88,8.08)
Ruiz-Tovar 2018 104.3 7 180 872 B.7 184 520% 17.10(15.69,18.51) ]
Total (95% Cl) 297 301 100.0%  9.89 [-4.79, 24.58]
Heterogeneity: Tau?= 107.58; Chi*= 22.87, df=1 (P < 0.00001); I*= 96% ’_50 25 0 2’5 50’

Test for overall effect: Z=1.32 (P =0.19)

Favours [OAGB] Favours [RYGB]

Fig' 10 BMI at 5 years after OAGB RYGB Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight IV. Random, 95% CI IV, Random, 95% CI
surgery Level 2020 243 136 9 254 254 19 482%  -1.10[-2:55,0.35
Ruiz-Tovar 2018 251 1.8 180 298 23 184 51.8% -4.80[-5.22,-4.38) ]
Total (95% CI) 189 203 100.0% -3.02[-6.64,0.61]
Heterogeneity: Tau®= 6.55; Chi*= 23.13, df=1 (P < 0.00001); = 96% 5 5o 3 s 20
Test for overall effect: Z=1.63 (P=0.10) Favours [DAGB] Favours [RYGB]
F|g 11 Intraoperative comp]i- OAGB RYGB Risk Ratio Risk Ratio
cations Study or Su Events Total Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
Level 2020 1 ] 0 13 7.7% 6.00[0.27,134.43) *
Robert 2019 8 117 4 117 923%  2.00(0.62,6.46) __._
Total (95% Cl) 126 136 100.0%  2.31[0.78,6.79] <
Total events 9 4
i = =1(P= - I t : |
[ P b w
RIS T Favours [OAGB] Favours [RYGB]
F|g' 12 Ear]y postoperative OAGB RYGB Risk Ratio Risk Ratio
complications Study or Subgroup _ Events Total Events Total Weight M-H. Fixed. 95% CI M_.H. Fixed. 95% CI
P Lee 2005 3 40 8 40 401%  0.38([0.11,1.31] B E—
Robert 2019 4 117 8 117 401%  0.50([0.15,1.62) L
Ruiz-Tovar 2018 2 180 4 184 198%  0.51([0.08,2.76) = &———
Total (95% ClI) 337 341 100.0% 0.45[0.21,0.97] -
Total events 9 20
ity: Chi*= =2 (P=094);F= ; t } |
L i o b w
- e Favours [OAGB] Favours [RYGB]
F|g_ 13 Late postoperativc OAGB RYGB Risk Ratio Risk Ratio
. . i -| i % - i i
comphcatlons Study or Subgroup _ Events Total Events Total Weight M-H. Fixed. 95% Cl M-H, Fixed, 95% CI
Eskandaros 2021 1 40 3 40 7.0%  0.33[0.04,3.07)
Lee 2005 3 40 3 40 7.0%  1.00[0.21,4.66)
Level 2020 0 9 0 19 Not estimable
Mohaned 2018 9 30 12 30 28.0% 0.75[0.37,1.51) ==
Robert 2019 18 117 15 117 35.0% 1.27[0.68, 2.37) —T=
Ruiz-Tovar 2018 7 180 10 184 231%  0.72(0.28,1.84] e
Total (95% ClI) 416 430 100.0%  0.91[0.61,1.35] <>
Total events 39 43
Heterogeneity: Chi*= 2.41, df= 4 (P = 0.66); F= 0% h.UZ 0?1 1-0 50'

Test for overall effect: Z= 0.46 (P = 0.65)

significance. It was observed that OAGB had fewer com-
plications (RR =0.45, ’=0%, 95% CI=0.21 to 0.97,
P=0.04) (Fig. 12). Among the early postoperative com-
plications, the OAGB group included three serious com-
plications (one of which required surgery) and six cases
of general complications. The RYGB group included eight
serious complications (two of which required surgery) and
twelve cases of general complications. Late complications
included all complications that were not staged in the arti-
cle. Regarding late complications from the two surgical
methods, a total of six articles were included and there was
no difference (RR=0.91, =0%, 95% C1=0.61 to 1.35,

Favours [OAGB] Favours [cCRYGB]

P=0.65) (Fig. 13). Among those with late postoperative
complications, the OAGB group included three serious
complications (two of which required surgery), 17 general
complications, and 19 unspecified stage complications.
The RYGB group included 13 serious complications (nine
of which required surgery), 15 general complications, and
15 unspecified stage complications. In addition, according
to Robert et al., there were 24 cases of RYGB and 42 cases
of OAGB surgery-related adverse events up to 2 years of
follow-up.

Diabetes, hypertension, hyperlipidemia, and gastroe-
sophageal reflux disease (GERD) were all obesity-related
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Fig. 14 Postoperative diabetes OAGB RYGB ) Risk Ratio Risk Ratio
remission ud' r Subjrou vents Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Ibrahim 2022 1" 17 14 22 141% 1.02[0.63, 1.63] - T
Level 2020 1 1 2 2 23% 1.00[0.39, 2.58] S
Mohaned 2018 8 9 8 8 10.4% 0.90 (0.66, 1.22) el
Robert 2019 14 20 7 16 9.0%  1.60(0.86,2.99] i
Ruiz-Tovar 2018 67 70 51 59 64.2%  1.11(0.99,1.24) a
Total (95% CI) 117 107 100.0%  1.11[0.99, 1.26] »
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complications in our meta-analysis, and postoperative
remission of all complications was based on the study’s
last follow-up time. Postoperative diabetes remission
included patients with partial and complete remission,
which included five articles, and there was no difference
between the two surgical methods (RR=1.11, *=0%,
95% CI=0.99 to 1.26, P=0.08) (Fig. 14). Four articles
were included for postoperative hypertension remission,
and there was no difference between the two surgical
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Favours [OAGB] Favours [RYGB]

methods (RR=1.10, I’=0%, 95% CI=0.94 to 1.29,
P=0.21) (Fig. 15). Two articles were included for postop-
erative hyperlipidemia remission with statistical signifi-
cance, and OAGB had a higher remission rate (RR =1.39,
P=0%,95% CI=1.20to 1.61, P <0.0001) (Fig. 16). Two
articles were included for postoperative GERD remission,
and no difference between the two surgical methods was
observed (RR=0.35, I’=0%, 95% CI=0.11 to 1.18,
P=0.09) (Fig. 17).
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Operation Time, Revision, and Mortality

A total of seven articles were included for operation time,
and there was statistical significance. The operation time
of OAGB was significantly shorter than that of RYGB
(MD = —36.95, ’=76%, 95% CIl= —44.56 to—29.33,
P <0.00001) (Fig. 18).

Regarding postoperative revision surgery, Robert et al.
excluded four patients from the population who changed
from OAGB to RYGB [20]. In the study of Ruiz-Tovar
et al., two patients changed to RYGB due to bile acid reflux
after OAGB, and three patients underwent revision surgery
because of weight gain after RYGB [23]. Two patients died
in the study by Robert et al.; hence, they were excluded
from the study [20]. There were no deaths in the remaining
studies.

Discussion

RYGB was first described in 1967, and an IFSO survey
showed that RYGB was the most common bariatric proce-
dure from 2003 to 2013 [11, 28]. According to the 2018
IFSO survey results, OAGB was considered the third most
popular bariatric surgery [8]. Previous studies have sug-
gested that the OAGB learning curve is shorter than that
of RYGB, and that the learning curve is closely related to
surgical complications [29-31]. However, there is no con-
sistent confirmation of the effect and comorbid remission
rate of the two bariatric surgeries. Many articles have shown
that the weight loss effect of OAGB is not as worse as that
of RYGB; however, the sample size of the comparison arti-
cles is small, the randomized trials are few, and they mainly
focused on the comparison of weight loss effect, with less
research on postoperative complications. Therefore, we
included randomized controlled trials of OAGB or RYGB
bariatric surgery in obese patients for systematic review and
meta-analysis to evaluate the efficacy and safety of different
bariatric surgeries. We hope to provide a reference for bari-
atric surgeons when making surgical decisions.

Postoperative Weight Loss

We analyzed preoperative BMI, and found no significant dif-
ference among the included studies, implying that compar-
ing postoperative BMI is feasible for evaluating the effect of
weight loss. We selected multiple indicators for comparison
at each time point since the indicators reflecting the effect of
weight loss were different in each study. In the meta-analysis
of %EWL at 6 months, BMI at 6 months and 12 months,
%EBMIL at 2 years, and BMI at 5 years, there was no
significant difference in weight loss between OAGB and
RYGB. The results of the #EWL and 2-year BMI analysis

at 12 months after surgery showed that the weight loss effect
of OAGB was more satisfactory than that of RYGB. In the
included study, Ruiz-Tovar et al. believed that OAGB had a
better weight loss effect since the biliopancreatic limbs were
longer than required during digestive tract reconstruction
[23]. According to the 2018 World Bariatric and Metabolic
Surgery consensus, obese patients undergoing OAGB should
have a biliopancreatic limb length of 150 cm when their
BMI is <50 and a biliopancreatic limb length of 200 cm
when their BMI is > 50. The biliopancreatic limb length of
obese patients undergoing RYGB should be between 50 and
150 cm, while the biliopancreatic limb length of Ruiz-Tovar
et al.’s study participants for OAGB was 250-350 cm [9].
The duodenum and jejunum are important organs for food
digestion and absorption; however, the biliopancreatic limb
is a bypass segment of the small intestine, and ingested food
does not pass through this channel, limiting nutrient absorp-
tion. In the long biliopancreatic limb, the absorption of more
nutrients is restricted [32].

Some previous systematic reviews and meta-analyses
have also shown that the weight loss effect of OAGB is not
inferior to that of RYGB, and it is believed that this may be
due to the longer indwelling biliopancreatic limbs during
reconstruction. However, the included articles are few and
bias is not well controlled; hence, conclusions are question-
able [33, 34]. Similarly, we should realize that the length
of the biliopancreatic limbs using OAGB is not as long as
possible. While considering the effect of weight loss, the
length of the common channel should be ensured to reduce
the incidence of postoperative malnutrition [35, 36]. RYGB
surgery has shorter biliopancreatic limbs than OAGB but
a smaller stomach volume and more obvious restriction on
food intake. Therefore, the long-term weight loss effects of
the two surgery methods may be similar. This is also consist-
ent with our study, which observed no significant differences
between the two surgical methods in terms of %ZEBMIL at
2 years and BMI at 5 years. Therefore, the standard of bili-
opancreatic limb length and the influence of gastric pouch
size on patients can be further explored and standardized in
large-scale clinical studies to achieve the effect of weight
loss without causing malnutrition.

Postoperative Complications

Studies on early postoperative complications suggest that OAGB
has fewer complications than RYGB, with lower a heterogene-
ity, larger sample size, and higher reliability. The study found
that RYGB had more major complications than OAGB, among
which anastomotic leakage was the most common. OAGB had
no anastomotic leakage, while RYGB had a total of five. There
are four possible reasons for the high incidence of anastomotic
leakage in RYGB. First, OAGB has only one gastro-jejunal
anastomosis, while RYGB has gastro-jejunal anastomosis and
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jejunal-jejunal anastomosis, increasing the incidence of anasto-
motic leakage in RYGB [9]. Second, whereas both RYGB and
OAGB are involved in removing the right gastroepiploic and left
gastroepiploic arteries, only one or two branches of the left gas-
troepiploic artery remained when the gastric pouch was formed
after RYGB [37, 38]. This leads to differences in the blood sup-
ply of the anastomotic stoma between the two surgical methods,
and since gastrojejunostomy leakage is more common in bariat-
ric surgery, anastomotic leakage caused by blood supply cannot
be excluded [39]. Third, RYGB is more difficult to operate than
OAGB. Moreover, the learning curve is longer and negatively
correlated with the occurrence of complications such as intra-
operative bleeding, postoperative leakage, anastomotic stenosis,
and marginal ulcers [30]. Fourth, the large gastric capacity and
wide anastomotic stoma of OAGB make it less likely to cause
increased intragastric pressure [9].

Regarding late postoperative complications, our study showed
no significant differences between the two procedures. In addi-
tion, when we added 24 cases of RYGB and 42 cases of OAGB
that had surgical complications 2 years after surgery, which were
separately mentioned in the study of Robert et al., the results of
the meta-analysis still showed no significant differences between
the two groups. Common complications of OAGB include nutri-
tional deficiencies, gallstones, and diarrhea; common compli-
cations of RYGB include anastomotic ulcers, gallstones, and
abdominal pain. In particular, Rober et al. reported nine mal-
nutrition complications in OAGB. This is consistent with the
conclusion that OAGB has more nutritional complications as
mentioned in some studies, and the most common cause of
nutritional deficiency in OAGB may be related to our presumed
longer biliopancreatic limbs, while RYGB longer biliopancreatic
limbs inhibited more nutrient absorption than OAGB [14, 40,
41]. The anastomotic ulcer of RYGB may also be related to the
increase in the number of anastomotic stoma, and it is related
to factors such as less vascular supply, difficult operation, and
increased intragastric pressure due to small gastric volume.

Comorbidity Remission

The remission of diabetes after the two surgical methods was
P=0.08, and there was no significant difference between the
two; however, the remission of diabetes was still considered
a high remission rate. In 2015, the International Diabetes
Organization confirmed the good blood sugar control after
metabolic surgery, and suggested that for diabetic patients
with a BMI range of 30.0—34.9 kg/m?, obesity surgery
should be considered when blood sugar control is poor [42].

There were differences in postoperative hyperlipidemia
remission in the included article analysis, and the remis-
sion rate after OAGB was higher. However, only two arti-
cles were included, and one of them accounted for 96.2% of
the weight; therefore, the evidence was weak, and no dif-
ferences in the management of hyperlipidemia between the
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two surgical methods were observed. Moreover, there was no
significant difference in the postoperative remission rate of
patients with hypertension, and both surgical methods were
considered effective in improving obesity and hypertension.

Bariatric surgery was previously considered a viable option
for the treatment of morbidly obese patients with refractory
GERD [43]. In our study, we found no significant difference in
GERD remission; however, the sample size was small, included
literature were few, evidence strength was weak, and conclusion
questionable. RYGB improves some patients’ symptoms over
time; however, the sample size was small and there are many
subjective indicators; hence, the conclusion is not adequately reli-
able [21]. The study by Eskandaros et al. showed that the alkaline
reflux resulting from RYGB was significantly lower than that
from OAGB only at 6 and 12 months, while the GERD, percent-
age of esophageal acid exposure time, and number of acid reflux
were significantly improved; however, there were no significant
differences between them [25]. Analysis of the reasons for the
improvement of alkaline reflux in the initial stage of RYGB may
be due to the establishment of a bypass and the direct entry of
biliopancreatic juice into the jejunal output loop, which is not
directly connected with the gastric cavity. Moreover, RYGB can
be used as a surgical option for obese patients with GERD symp-
toms [44]. However, in the long run, the treatment of GERD
using OAGB is closely related to the long gastric pouch, large
gastric volume, and wide anastomotic stoma, which can reduce
the intragastric pressure or increase the gastroesophageal pressure
gradient [30, 31, 45]. Because the gastric pouch is long, the alka-
line body fluid in the intestine is not easily refluxed to the cardia
and above. In addition, the gastric volume is large, and when
there is an increased pressure in the stomach, there is a lesser
chance of the food in the stomach flowing back into the esopha-
gus. The width of the anastomotic stoma will not cause reflux
of gastric contents into the esophagus because of the restricted
discharge of gastric contents. Therefore, in our analysis, OAGB
is no worse than RYGB for GERD remission.

Operation Time, Revision, and Quality of Life

Seven articles were included in a comparative analysis of
the length of surgery and it was concluded that the operation
time of OAGB was significantly shorter than that of RYGB.
The heterogeneity of the analysis of the length of operation
was relatively high. We performed the heterogeneity analysis
by excluding articles apiece, and the study remained statisti-
cally significant after excluding the articles with high het-
erogeneity. The high heterogeneity screened out may be the
reason why the mean operation time of this surgical method
differs from the mean operation time of other articles.

Only one article that was included had postoperative revision,
and the quality of the evidence was insufficient to effectively
compare the two surgical modalities. In some obese patients
with poor weight control, bile reflux, anastomotic ulcers, and
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other complications after other surgical methods, OAGB
and RYGB can be used as revision methods [46]. Moreover,
patients who need revision surgery after OAGB can continue
with RYGB [40, 47]. However, patients who need a revision of
RYGB surgery can only be changed to distal RYGB surgery or
biliopancreatic diversion with duodenal switch (BPD-DS) [48].

In addition, Rober et al. used the Bariatric Analysis and
Reporting Outcome System (BAROS) and the Impact of
Weight on Quality of Life IWQOL) to assess quality of life;
Katayama et al. used the medical outcomes of a 36-item short-
form health survey (SF-36) to assess quality of life; and Lee
et al. used the Gastro-Intestinal Quality of Life Index (GIQLI)
to assess the quality of life. All three articles indicated that the
quality of life after the two surgeries was significantly improved
compared to before the surgery; however, there was no sig-
nificant difference between them. In addition, in the study of
Ibrahim et al., GIQLI was used to assess the quality of life,
and it was believed that the quality of life in the RYGB group
was higher than that in the OAGB group at 6 and 12 months
after surgery. However, since the methodology of quality of life
evaluation in several articles is not uniform, and there is a large
bias in reading one article alone, it cannot be determined which
type of postoperative quality of life is better.

Limitation

Our meta-analysis has some limitations. First, the number of
articles evaluating the effect of weight loss after surgery is
sufficient; however, the different expressed indicators lead to
fewer articles that can be included in data analysis at various
time points, which weakened the quality of the evidence. We
hope that adding more articles in the future will improve the
strength of the evidence, or suggest that researchers unify the
indicators of postoperative weight loss. Second, some articles
did not mention blinding, which may lead to an unreliable
assessment of risk of bias. Third, the large difference in post-
operative follow-up time resulted in fewer articles included
in the analysis, which influenced the results of the analysis.
Finally, the postoperative follow-up time was short; hence, no
conclusion could be drawn on the treatment results of the sus-
tained effect of weight loss and postoperative complications.

Conclusion

OAGB is not inferior to RYGB in terms of weight loss and
comorbidity remission, and the lower BMI in the 1st and 2nd
years after OAGB may be related to the longer biliopancreatic
limbs. The operative time of OAGB is significantly shorter
than that of RYGB, and both surgery methods have a very
low revision rate. There are fewer early complications after
OAGB, and we found more anastomotic leaks with RYGB.
There were no significant differences in intraoperative and late

complications between the two surgery methods; however, we
found that OAGB has a higher incidence of malnutrition. Our
findings suggest that there is no obvious advantage or disad-
vantage in terms of weight loss effect between the two; how-
ever; more large-sample and long-term randomized controlled
trials are needed to verify this. Therefore, further research is
needed on the specification of biliopancreatic limb length and
long-term complication rates.
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