
https://helda.helsinki.fi

Bile Reflux is a Common Finding in the Gastric Pouch After

One Anastomosis Gastric Bypass

Saarinen, Tuure

2020-03

Saarinen , T , Pietiläinen , K H , Loimaala , A , Ihalainen , T , Sammalkorpi , H , Penttilä , A &

Juuti , A 2020 , ' Bile Reflux is a Common Finding in the Gastric Pouch After One

Anastomosis Gastric Bypass ' , Obesity Surgery , vol. 30 , no. 3 , pp. 875-881 . https://doi.org/10.1007/s11695-019-04353-x

http://hdl.handle.net/10138/312440

https://doi.org/10.1007/s11695-019-04353-x

cc_by

publishedVersion

Downloaded from Helda, University of Helsinki institutional repository.

This is an electronic reprint of the original article.

This reprint may differ from the original in pagination and typographic detail.

Please cite the original version.



ORIGINAL CONTRIBUTIONS

http://crossmark.crossref.org/dialog/?doi=10.1007/s11695-019-04353-x&domain=pdf
http://orcid.org/0000-0002-7508-4849
mailto:tuure.saarinen@hus.fi


Introduction

The bariatric surgery community has seen a rise of one anas-
tomosis gastric bypass (OAGB) during the last years. In 2016,
OAGB was the third most common bariatric operation consti-
tuting 4.8% of all primary operations after sleeve gastrectomy
(53.6%) and Roux-en-Y gastric bypass (RYGB) (30.1%) [1].
According to the 5th IFSO registry report of 2019, OAGB
constituted 3.7% of all primary bariatric procedures. Many
reports have shown excellent weight loss results after
OAGB, but throughout OAGB’s over 20-year history, there
has been a lot of debate on the safety of the procedure [2, 3].
To date, two prospective randomized controlled trials compar-
ing OAGB and RYGB have been published [4, 5]. In a newly
published review of these two trials, Lee et al. concluded that
the controversy of bile reflux requires elucidation after longer
follow-up [6]. Bile reflux has been feared to even cause cancer
in the esophagus or gastric pouch, and it is the main reason
why many surgeons do not perform OAGB procedures ac-
cording to a recent survey [7]. Evidence of carcinogenic effect
of bile reflux after OAGB is lacking, but postoperative de
novo reflux symptoms after OAGB are quite common [3].

Our group published a pilot series on studying bile reflux
with a scintigraphic method in 2017 [8]. We found that bile
reflux can be assessed accurately by using a non-invasive
scintigraphic method. This was also confirmed in a review
in 2018 [9]. Here, we set out to prospectively study bile reflux
with a scintigraphic method (bile reflux scintigraphy, BRS)
and endoscopies in a prospective series as a part of a random-
ized controlled trial comparing OAGB and RYGB (RYSA tri-
al, clinicaltrials.org identifier NCT02882685).

Methods

RYSA trial is a randomized controlled open-label trial of two
academic centers comparing OAGB and RYGB. Entire RYSA
trial design and further end-points will be described in detail in
future reports. Here, we describe one part of the trial that
addresses the issue of bile reflux after OAGB. Forty patients
were included after randomization. All patients underwent
OAGB between November 2016 and December 2018 in an
academic bariatric surgery center. The authors (TS, AJ, HS,
and AP) interviewed all patients preoperatively and also
6 months after OAGB). Body mass index (BMI, kg/m2, cal-
culated as weight/height × height), comorbidities, and gastro-
intestinal symptoms were recorded prior to OAGB and
6 months after.

Surgical Technique

OAGB was performed by the authors (AJ, HS, and AP) under
general anesthesia via a standard 4-port laparoscopy and a

subxiphoidal liver retractor. An approximately 15-cm long
tubular gastric pouch was created along a 38-Fr bougie.
Biliopancreatic limb was measured at 210 cm using a marked
dissector and an antecolic anastomosis was done side-to-side
with a 45-mm stapler. The remaining defect was hand-sewn
with a braided absorbable 2-0 running suture including lateral
antireflux stiches between gastric pouch and afferent loop of
jejunum. Mesenteric defect was not closed. The common limb
length was not measured.

Scintigraphy

Bile reflux scintigraphy (BRS) was done at 6 months with a
method that was described in detail previously [8]. In short,
after 12 h of fasting, an intravenous bile tracer (99mTc-
mebrofenin) was administered, and a 60-min dynamic scan
with a gamma camera immediately followed by a 30-min
SPECT–CT scan was acquired. Using the images of the dy-
namic series, the beginning and the end of bile reflux activity
in the gastric pouch and esophagus were recorded and the
amount of bile reflux was calculated as a ratio of tracer in-
duced maximum count rate per pixel measured in the gastric
pouch or esophagus compared to the maximum count rate per
pixel induced by the tracer in the whole liver. All scintigra-
phies were quantified by a physicist (TI) and analyzed by a
nuclear medicine physician (AL). Examples of gamma cam-
era images and SPECT–CT scan are shown in Fig. 1 and
Fig. 2, respectively.

Endoscopy

Upper gastrointestinal endoscopy (UGE) was done preopera-
tively and at 6 months. UGE was done without sedation using
a flexible endoscope (Olympus Q190, Tokyo, Japan).
Biopsies and photographs were obtained from the jejunum,
anastomosis, gastric pouch, gastro-esophageal junction, and
esophagus. All endoscopies were done by the authors (TS,
AJ, HS, and AP).

Ethical Approval

The trial was reviewed by the operative ethical committee of
our institution and approved by scientific boards of both aca-
demic centers participating in the study. The study was carried
out according to the Helsinki Declaration and informed con-
sent was obtained for all patients.

Statistical Analysis

All variables are expressed as mean (min–max) with percent-
ages where applicable. The Fischer’s exact test was used to
analyze dependence of categorical variables in contingency
tables. Associations between categorical and continuous
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variables with BRS and UGE findings were analyzed with the
binary logistic regression and one-sample T test, respectively.
P value less than 0.05 was considered statistically significant.

Results

Forty patients were included in this study after randomization
into the OAGB group. Patient demographics are given in
Table 1.

Thirty-eight patients (95%) underwent BRS at 6 months.
For 26 patients (68.4%), BRS did not show any sign of bile
reflux into the gastric pouch or esophagus. Twelve patients
(31.6%) had a positive BRS, 11 (28.9%) had bile reflux activ-
ity only in the gastric pouch, and one patient (2.6%) had bile
reflux activity also in the esophagus at the end of the SPECT–
CT scan (Fig. 2). Bile reflux activity began in the gastric
pouch at 36.2 min (16–54). The highest activity during the
dynamic series of BRS was at 50.2 min (38–60). Bile reflux
activity did not completely stop by the end of the 90-min scan

Fig. 2 SPECT–CTscan at the end of bile reflux scintigraphy of a representative patient. Bile tracer activity in the gastric pouch and esophagus are shown

Fig. 1 Dynamic gamma camera images of bile reflux scintigraphy. Images of a representative patient show bile tracer in the gastric pouch beginning at
51 min after intravenous administration of bile tracer (99mTc-mebrofenin)
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