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Background: Recently the performance rate of one anastomosis gastric bypass (OAGB) bariatric surgery has
increased. Bile reflux is on of common considered complication of OAGB challenging surgeon.

Methods: We searched English full text with keyword “bile reflux” AND “OAGB” OR “one anastomosis gastric
bypass” OR “SAGB” OR “single anastomosis gastric bypass” that published from January 1st, 2000 to December
31st, 2020 in PubMed, EMBASE, Google scholar and Cochrane Library. We included prospective or retrospective
systematic review, review, clinical, and meta-analysis human article that its full text was available and focused
on bile reflux after OAGB/SAGB as the fundamental performed bariatric surgery.

Results: A total of 1259 articles were analyzed, of which 5 were included. Analysis of number articles by year
revealed that 2019 and 2020 was the highest number of published articles (n = 232; 68%). Study type analysis
revealed that review studies and clinical research (n = 62; 18.2%) were the most frequent study types. Reported
data on bile reflux after OAGB had diversity. Implicitly, postoperative incidence of bile reflux differed from 7.8 to
55.5%. General consensus was not existed among authors to consider the OAGB as the first suspect leading to
postoperative bile reflux among other bariatric surgery types.

Conclusion: Although surgeons prefer to conduct OAGB procedure because of its easier surgical approach needing
just one anastomosis formation it is not virtually clear that is the procedure costly benefitted regarding bile reflux
outcomes.

1. Introduction its efficacy was implied to reduce appropriate weight, metabolic dis-

turbances, obesity complication, and disease expense in combination

Obesity is a hazardous public health concern due to its vigorous well
known metabolic side effects [1]. Obesity refers to a body mass index
(BMI) greater than or equal to 30 kg/m2 [2]. Nowadays near 1.7 billion
people around the world, specifically in modern countries, suffer from
obesity with BMI >30 kg/m2 [3]. Metabolic syndrome, type 2 diabetes
mellitus, premature osteoarthritis, obstructive sleep apnea, and also
cardiovascular diseases which could lead to mortality are commonly
seen among obese patient [4]. Therefore, any patient with a calculated
BMI >30 kg/m? is a candidate to have regular exercise, life style
modification, and dietary consult to lose weight. Medical treatment was
not satisfying. According to increased risk of fatal complication in pa-
tient whether with 35< BMI< 40 kg/m? and concurrent obesity related
symptoms or BMI >40 kg/m? surgery is preserved to decrease weight
[5]. Bariatric surgery is a relatively novel interventional approach that

with increasing in overall survival, social and psychosomatic function
[6]. Since bariatric surgeries generally conduct via laparoscopic
approach, therefore, better intra-operative view with lesser organ in-
juries in addition to shorter postoperative recovery time is expected if
those are performed by an experienced laparoscopic surgeon. Currently
laparoscopic bariatric surgeries are increasingly conducted worldwide
because weight change, improvement of obesity and metabolic symp-
toms, and recovery time all are satisfying for either the patient or the
surgeon in compared with medical treatment [7]. Bariatric surgeries
lead to weight loss through both reducing primary food intake and
following alimentary absorption [8]. Considering surgical technique to
perform bariatric surgery it should be mentioned to most common
current approaches including Roux-en-Y gastric bypass (RYGB), Sleeve
gastrectomy (SG), and one anastomosis gastric bypass (OAGB).
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Although these surgical approaches have been improved gradually
through the time no one is absolutely preferred for all patients yet,
additionally complication events always are probable for any selected
technique [9]. Among all above bariatric surgeries the OAGB has been
increasingly performed recently in comparison with others. Namely it
placed third following SG and RYGB in 2016 with 4.8% of prevalence
rate of conduction [10]. Surgery authors have welcomed to OAGB since
last 20 years and the result is many studies concentrated on OAGB safety
and details of technique consideration [11,12]. The mostly prominent
complication after OAGB is bile reflux which finalize to esophageal
cancer if does not diagnose and treat in time. This complication was
sufficient enough for many surgeons to avoid them selecting OAGB as
their routine technique for patients [13,14]. Although available data
shows that esophageal dysplasia due to bile reflux following OAGB is
very rare, worsening preoperative and resulting in de novo gastro-
esophageal reflux is seen yet relatively common [12]. If postoperative
bile reflux following OAGB is detected the next step would be change the
OAGB to RYGB through the surgery. Despite bile reflux, since easier
surgical technique to perform OAGB than the RYGB is needed many
surgeons advocate and also recommend the OAGB [15] but ever it seems
comprehensive idea about bile reflux after OAGB is lacking. To find an
evidence based answer of the question that asks is at last recommen-
dation and widely performance of laparoscopic gastric bypass with one
anastomosis approach is costly benefited while considering incidence of
postoperative bile reflux, we have reviewed previously published work
concentrated on bile reflux after OAGB to prepare a panel for comparing
current data and also to find the answer for study question.

2. Methods

We search in Pubmed, EMBASE, Google scholar and Cochrane
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Library using keyword “bile reflux” AND “OAGB” OR ‘“one anastomosis
gastric bypass” OR “SAGB” OR “‘single anastomosis gastric bypass”. We
added English full text and 20 years publications in filter searching
engine. The search resulted in a total of 1259 articles from January 1st,
2000 until December 31st, 2020. We included the articles that discussed
about bile reflux following OAGB/SAGB. All original human articles
including clinical study, systematic review, review articles, and meta-
analysis that published in selected 20 years were included. We
excluded the book sections, conference presentations, guidelines, com-
mentaries, animal studies or personal review. The PRISMA guidelines
[16] for conducting the review were followed (Fig. 1).

All abstract were screened independently by two reviewers to
determine whether it met eligibility criteria. The full articles of eligible
studies were reviewed and included into the study for further data
extraction and analysis. Extracted data from included studies was
visualized in table.

3. Results

A total of 1259 articles which published in a 20 years interval were
analyzed, of that 5 were included. Analysis of number articles by year
revealed that the highest number of publication namely authors’
attention to the bile reflux following OAGB surgery was in 2019 and
2020. Of all relative studies 232(68%) articles have been published in
mentioned years. Among all type of studies reviews and clinical re-
searches (n = 62; 18.2%) were mostly frequent and involved 18.2% (62)
of all. Considering eligible 5 studies to review all were designed as
cohort clinical research. Table 1 shows extracted data from reviewed
articles. As Table 1 manifests incidence of bile reflux after an OAGB
procedure differs from 7.8 to 55.5% which is relatively frequent
complication.

(n: 5)
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=
5
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E Studies included in final
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Fig. 1. PRISMA flow chart of the article selection process.
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Table 1
Characteristics of studies focused on bile reflux after one anastomosis gastric bypass surgery.
Author Number  Report  Study Preoperative EWL! Bilereflux  Follow Diagnostic method Operation Results
Year design BMI(kg/m?) incidence up characteristic
interval
(m)
Saarinen 40 2020 cohort 45.2 N/A 12 6 bile reflux gastric tube: 15 cm postoperative bile
(35.4-62) (31.6%) scintigraphy antecolic reflux in the gastric
EGD? gastric pouch  biliopancreatic limb: pouch after OAGB* is
biopsy 210 cm a common finding in
stapler: 45 mm scintigraphy and
endoscopy
Lasheen 40 2019 cohort 44.31 81.2% 8 (20%) 12 EGD gastric tube: 18 cm 20% of patients
histopathological antecolic under OAGB suffered
examination biliopancreatic limb:  from biliary reflux
gastric juice 200 cm from DJF
aspiration stapler: 40 mm
Keleidari 122 2019 cohort 41.7 £ 2.6 16.86 £ 1.98 5 (7.8%) 12 the Sydney scoring  gastric tube:18-22 OAGB and RYGB?® are
Kg system for bile cm similar in creating
reflux antecolic biliary reflux
EGD gastric pouch biliopancreatic limb:
biopsy 150-200 cm
stapler: 45 mm
Saarinen 9 2017 cohort 43.1 83.9% 5(55.5%) 12 hepatobiliary gastric tube:15 cm one patient with
(34.2-54.6) (49.5-128.3) scintigraphy antecolic biliary positive scintigraphy
reflux symptom limb: 250-275 cm in the gastric tube
questionnaire stapler: 40 mm required re-
(GerdQ) operation
EGD gastric pouch
biopsy
Shenouda 20 2017 cohort 47 (38-61) 74% (60-84) 6 (30%) 6 EGD gastric tube: 18 cm biliary gastritis
(pilot) histopathological or slightly more presented in 30% of
examination antecolic patients and
gastric juice gastrojejunostomy: significant
aspiration 200 cm from DJF relationship between

stapler: 30 mm

bilirubin level and

severity of
inflammation was
existed

1 Estimated weight loss, 2 esophagogastrodeudenoscopy, 3 duodenojujenal flexure, 4 one anastomosis gastric bypass, 5 roux-en-y gastric bypass.

4. Discussion

Bile reflux is generally a rare complication while considering all
types of bariatric surgeries. Since bile reflux could lead to esophageal
cancer any sign and/or symptoms after bariatric surgeries should be
paid attention to reduce the risk of esophageal malignant changes.
Therefore, reoperation is preserved for patient suffering from bile reflux
after bariatric surgery. Since bile reflux is relatively a common
complication after OAGB procedure, revision to RYGB is optimal
approach when bile reflux presents following previously performed
OAGB [13-15]. Although pathophysiologic clues to clearly describe bile
reflux mechanism isn’t sufficient for different types of bariatric surgeries
in case of OAGB development of whether a gastrogastric fistula or any
gastric punch is introduced. Since probability for generation of these two
latter operative related disorders are relatively higher in OAGB than to
the other types of bariatric surgeries, therefore, authors have attributed
the higher incidence of bile reflux following OAGB to gastric punch or
fistula [15,17-20]. Diagnosis of bile reflux occurs by scintigraphy,
esophagogastroduodenoscopy (EGD), histopathologic examination on
tissue biopsy, and biochemistric evaluation of bilirubin level in aspirated
gastric juice. Whenever the diagnosis of bile reflux is confirmed because
of its treatable nature patient is then indicated for surgery; namely
revision of OAGB to RYGB [15]. The latter approach is also clinically
effective if previously performed Braun’s jejunojejunostomy has failed
to prevent bile reflux [15]. Despite higher incidence of Postoperative
bile reflux in OAGB trends to select of this procedure is not also declined
but has increased recently. Reasons for the latter include easier surgical
technique, needing one anastomosis, shorter time of surgery, fast post-
operative recovery, and having treatment if bile reflux appears [17-19].

Shenouda et al. published a cohort (pilot) study among 20 patients

with preoperative BMI 47(38-61) kg/m2 They made OAGB by con-
structing 18 cm gastric pouch and an antecolic gastrojejunostomy with
30 mm stapler while biliopancreatic limb length was considered 200 cm
from duodenojejunal flexure. After 6 months of OAGB operation pa-
tients underwent surveillance diagnostic EGD, gastric biopsy, histo-
pathologic examination, and biochemical examination of bile in
aspirated gastric juice. Of all 30%(6) had bile reflux. They also repre-
sented that bilirubin level in aspirated gastric juice was significantly
elevated in bile reflux. Details of the study regarded also a significant
relationship between bilirubin level of aspirated gastric juice and the
degree of inflammation in 18(90%) patients. However, while 2(10%)
patients had moderate to severe gastritis the measured bilirubin level in
aspirated gastric juice was normal for them. The author described that
bilirubin level of aspirated gastric juice above than 20 mg/dL could be
associated with severe esophagitis, erosive gastritis, or gastroesophageal
metaplastic changes [21].

Saarinen et al. presented a cohort study in 2017 among 9 patients.
Subjects had preoperative BMI 43.1(34.2-54.6) kg/m?. The OAGB was
accomplished through making 15 cm gastric tube followed by an anas-
tomosis formation with 40 mm stapler and an antecolic 250-270 cm
biliary limb construction. To diagnose postoperative bile reflux after 12
months they applied hepatobiliary scintigraphy, EGD, gastric pouch
biopsy examination, in addition to filling reflux symptom questionnaire
(GerdQ). The result was presence of bile reflux among 55.5%(5) of all.
Eventually one subject due to severe symptoms of bile reflux underwent
reoperation [20].

Three years later, in 2020, again in a cohort study Saarinen et al.
evaluated 40 patients with preoperative BMI 45.2(35.4-62) kg/m? who
underwent OAGB. This time, surgical technique changed except for
gastric tube length. They constructed the anastomosis by using 45 mm
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stapler and an antecolic 210 cm biliopancreatic limb. Incidence of bile
reflux after 6 months of operation reached to 31.6%(12) by using scin-
tigraphy test, EGD, and gastric pouch biopsy pathologic study. Details of
the study manifested that gastric puncture was the reason for bile reflux
among all investigated subjects. The author was finally convinced that
bile reflux after OAGB surgery is a common complication [22].

Lasheen et al. conducted a cohort study in 2019, to investigate
postoperative bile reflux after OAGB. They involved 40 patients with
preoperative BMI 44.3 kg/m?. Intraoperative technique proceeded by
making 18 cm gastric pouch following an antecolic 200 cm bil-
iopancreatic limb from duodenojejunal flexure and using 40 mm stapler
for anastomosis construction. Diagnostic EGD and histopathologic study
on gastric tissue in addition to biochemical examination of bilirubin in
aspirated gastric juice was performed 12 months after operation. The
incidence of bile reflux was reported 20%(8) [18].

Keleidari et al. performed another cohort study on 122 patients in
2019. They tried to compare incidence rate of bile reflux between OAGB
and RYGB. Of all 64(52.4%) underwent OAGB, that shows author’s
trend to perform OAGB was a bit higher than to do RYGB. Preoperative
BMI among OAGB candidates was measured 41.7 + 2.6 kg/m? In
operating room for OAGB they made a gastric pouch with 18-22 cm in
length which followed by constructing an anastomosis by 45 mm stapler
and an antecolic 250-275 cm biliary limb. The Sydney scoring system
for bile reflux, EGD, and gastric tissue examination were included for
diagnosis of postoperative bile reflux. Bile reflux incidence rate was
7.8%(5) after 12 months of OAGB surgery while it was 3.4%(2) after
RYGB. Finally author concluded that there was no significant difference
for presence of bile reflux whether considering OAGB or RYGB [19].

Finally, considering available data, bile reflux incidence after OAGB
operation varies from 7.8 to 55.5%. This relatively wide span of post-
operative bile reflux after OAGB may due to different reasons including
sample size, subjects’ demographic characteristics, preoperative BMI,
applying surgical technique, size of gastric pouch, diameter of anasto-
mosis site, length of biliopancreatic limb, time of surgery, time of follow
up and condition of other concurrent metabolic disorders at the time of
surgery [23-38]. Hence, it is highly recommended to design studies with
greater sample size and more isolated consideration specifically for
surgical technique characteristics to have more precise decision while
bile reflux after OAGB is considered.

It should be noted as limiting point of the study that data was
extracted from some medical literature sources but not all of them were
discovered, therefore some of related reports may be missed. Although
available data about laparoscopic gastric bypass is expanded finding
studies with specific concentration on an issue is not easy and methods
are not necessarily identical which makes difficulty comparing the re-
sults. Considering the latter we had to omit any study which was not
specifically performed for bile reflux after OAGB.

5. Conclusion

Bile reflux after OAGB surgery is a relatively common complication
which if untreated makes proximal tissue to anastomosis site, esophagus
in particular, susceptible to malignant degeneration. Although RYGB is
preserved for such condition varied incidence rate of bile reflux in
literature implies on that there are conditions in which decrease the
possibility of the event. Investigation of these conditions through further
studies should prepare more safety after OAGB surgery which has been
welcomed recently.
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