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Abstract

Background One anastomosis gastric bypass (OAGB) is now a mainstream bariatric procedure. Refractory gastroesophageal
reflux is a significant complication following OAGB, and conversion to Roux-en-Y has long been the treatment of choice
for this issue. Strengthening the lower esophageal sphincter by Nissen fundoplication (NF) has been reported as an effec-
tive anti-reflux surgery. Here we report the short-term outcomes of a modified NF procedure using the excluded stomach
(excluded stomach fundoplication—ESF) to treat refractory bile reflux in post-OAGB patients.

Methods Thirteen post-OAGB patients underwent ESF for refractory bile reflux during the study, as detailed in the surgical
technique. This paper reports the 12 patients whose follow-up data are available.

Results Following ESF, the GERD-HRQL heartburn score improved from 22.7 +3.9 to 1.8 +3.5 (p <0.05). The mean
aggregate GERD-HRQL score improved from 27.9+5.3 t0 5.7+5.9 (p <0.05). The GERD-HRQL global satisfaction score
showed that 100% of patients were satisfied with the improvement of symptoms. The mean VISICK score improved from
3.8+0.39 to 1.2+0.39 (p < 0.05). One patient was returned to the operating theatre to have the wrap loosened due to dys-
phagia. Eleven patients did not require PPIs after surgery.

Conclusions ESF significantly improved the VISICK score and GERD-HRQL of post-OAGB patients with refractory bile
reflux in the short term. The current study is being continued to increase the sample size and the follow-up period.
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Introduction
Key Points o o . Since Rutledge reported his experience with the first 1,274
o Refractory GERD is a significant complication following cases in 2001 [1], OAGB has become the world’s third most
OAGB S o
o NF has been reported as an effective anti-reflux surgery. performed bariatric procedure [2]. Gastroesophageal biliary
 360° fundoplication using the excluded stomach showed reflux (biliary GERD) is an uncommon yet significant com-
promising short-term outcomes plication following OAGB [3]. Adverse consequences of

biliary GERD, including erosive esophagitis and Barrett’s
esophagus, have been well documented [4, 5], and the carci-
nogenic potential of bile in the stomach or esophagus have
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into the esophagus. A proper anti-reflux procedure like
Nissen fundoplication (NF) aims to strengthen the lower
esophageal sphincter (LES), preventing stomach contents
from entering the esophagus, thereby preventing reflux.
Anti-reflux surgery has been shown to reverse bile reflux
adequately [9]. Nissen fundoplication is the most commonly
performed anti-reflux operation [10].

As an alternative to the stomach fundus as a wrap, ligamen-
tum teres and synthetic prostheses such as Angelchik pros-
thesis and LINX Acid Reflux Management system have been
used with some success [11-13]. As detailed in the surgical
technique, we trialled 360° fundal wrap using the excluded
stomach with excellent initial results and coined the name
“excluded stomach fundoplication” (ESF) for this procedure.
At our institution, we have introduced this procedure as the
routine for managing refractory bile reflux following OAGB
in suitable patients. This paper aims to report the short-term
outcomes of this novel procedure as an alternative to RNY.

Patients and Methods

At St John of God Health Care (SJOGH), Bunbury, Western
Australia, we have performed 850 OAGB procedures from
December 2014 to June 2021. Out of these, 31 patients pre-
sented with one or more symptoms such as upper abdominal
pain, heartburn, nausea, regurgitation or vomiting of bitter
greenish-yellow fluid, throat irritation, cough, and hoarseness of
voice. They were provisionally diagnosed as having GERD-like
symptoms. All of them were treated with 40 mg esomeprazole
daily for a minimum period of three months before re-assess-
ment. Furthermore, all the patients were referred to the dietitian
for further dietary and behavioural management, which included
a trial of not going to bed until 90 min after the last meal and not
having chocolate, alcohol or caffeine when relevant. Symptoms
resolved in 14 cases with these measures. The remaining 17
patients were categorised as having refractory bile reflux. Out of
these four patients underwent RNY before we introduced ESF
at our centre. Thirteen patients underwent ESF from August
2019 to June 2021 and were followed up prospectively. One ESF
patient was lost to follow up. This paper reports the short-term
outcomes of the remaining 12 patients.

As a part of the patient preparation, a screening gas-
troscopy was performed. The pathologies we looked
for were the presence of hiatus hernia, esophagitis,
gastritis, and the presence of bile in the stomach and
esophagus. During pre-operative gastroscopy, we care-
fully examined for the presence of gastro-gastric fistu-
lae and marginal ulcers, both of which may give similar
symptoms as bile reflux.

All procedures were carried out according to the ethi-
cal standards of the institutional and national research
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committee and in line with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.
This report is the result of a long term study approved by the
ethics committee of SJOGH (#1432).

Patient demographics were recorded. GERD health-
related quality of life (GERD-HRQL), a validated disease-
specific quality of life questionnaire [14], and VISICK score
[15] were used for assessment of the severity of symp-
toms. Intraoperative and postoperative complications were
recorded. Improvement or resolution of bile reflux symp-
toms after the surgical intervention was determined by clini-
cal resolution of symptoms using the postoperative VISICK
and GERD-HRQL. A postoperative VISICK score between
IT and T has been associated with patient satisfaction [16].
The best possible aggregate score for GERD-HRQL is zero
indicating the total absence of symptoms, whereas the worst
is 50.

Statistical Analysis

Variables with normal distribution were expressed as
mean =+ SD. The significance of differences of GERD-HRQL
and VISICK scores before and after surgery were evaluated
with a paired t-test and the Wilcoxon signed ranks test. Data
were analysed using IBM® Statistical Package for the Social
Sciences® (SPSS®) version 24. A p-value < 0.05 was con-
sidered statistically significant.

Surgical Technique

All procedures were done under general anaesthesia with
muscle relaxation. The patient was positioned supine with
a 20° head-up tilt with the surgeon standing on the patient’s
right. The peritoneal cavity was entered under direct vision
using an optical trocar 4 cm below the left costal margin
in the mid-clavicular line. Three other working ports and
a Nathanson liver retractor were placed under laparoscopic
vision (Fig. 1).

Careful assessment of anatomy was performed, paying
attention to the configuration of gastro-enterostomy and the
efferent jejunal limb. The efferent limb was followed for
at least one meter to ensure no distal obstruction, promot-
ing bile reflux. The stomach tube was then separated from
the remnant stomach by dividing the adhesions using an
ultrasonic energy device. The dissection was carried out to
mobilise enough fundus for fundoplication by dividing up
to 3 short gastric vessels.

A hiatal dissection was performed to demonstrate a
hernia if present and to mobilise the distal esophagus. A
posterior crural repair was fashioned snug over a 38F bou-
gie using a non-absorbable suture. The phreno-esophageal
ligament was recreated with bilateral esophagopexy using
2/0 V-Lock absorbable suture, maintaining a length of
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Fig. 1 Patient position and
placement of port sites for ESF.
S, surgeon; A, assistant; SN,
scrub nurse; LS, laparoscopic
stack; M, monitor; N, port site
for Nathanson liver retractor; X,
other port sites and their sizes

approximately 2 cm of the esophagus within the abdominal
cavity. When a significant pouch was observed at the upper
end of the stomach tube, this was excised in line over 38F
bougie using a Covidien® tristapler pink cartridge. A 360°
wrap was fashioned using the mobilised gastric fundus,
loosely over the 38F bougie. This was done using three
0-Ethibond® gastro-gastric sutures with the upper and
middle sutures attaching the wrap to the right crus and
the esophagus, respectively (Fig. 2).

Fig.2 a Normal OAGB
anatomy. ST, stomach tube; ES,
excluded stomach. b Post-sur-
gery. O, oesophagopexy; PCR,
posterior crural repair; FW,
360° fundal wrap

Postoperative Management

Patients were maintained on intravenous (IV) fluids and an
opioid patient-controlled-intravenous-analgesia (PCIA) for
the first 24 h. Venous thromboembolism (VTE) prophy-
laxis was routinely provided by pneumatic intermittent calf
compressors and 5000 international units of subcutaneous
heparin twice daily. Essential oral medications for other con-
ditions were maintained without interruption. A thin fluid
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diet was provided, and IV fluids were discontinued when
oral intake was adequate.

Results

The mean follow-up time in months was 11+ 6 months. The
baseline characteristics of the patients are summarised in
Table 1.

Before ESF, nine patients (75%) had severe reflux symp-
toms both night and day, whereas three patients (25%)
complained that the symptoms were more severe at night.
Nine patients had minimal improvement with proton pump
inhibitors (PPIs) use but were left with significant residual
symptoms affecting their quality of life. Out of 12, four
experienced reflux predominantly within 3 h post-prandial.
Eight patients (66.7%) had experienced symptoms thought
to be due to aspiration of the regurgitate, and three required
antibiotic treatment for chest infection.

Pre-operative gastroscopy showed that two out of 12
patients had erosive esophagitis, one patient LA grade A
and the other LA grade B. One patient showed evidence of
bile in the esophagus, whereas eight patients (66.7%) had
bile in the stomach tube. Six patients (50%) showed endo-
scopic evidence of gastritis. The presence of a hiatus hernia
was appreciated at gastroscopy in five patients (41.7%), and
an additional four cases were observed during surgery. Dur-
ing ESF, the posterior crural repair was done in 10 patients.
Furthermore, excision of the upper-end stomach pouch was
performed in six patients.

The GERD-HRQL can be divided into a heartburn score,
a dysphagia score, and general quality of life score. The
mean pre-operative GERD-HRQL heartburn score improved
from 22.7+3.9 to 1.8 +3.5 (p <0.05) post-operatively,
while the mean dysphagia score reduced from 2 +3.4 to
1.1 +£2.4 and was not statistically significant (p =0.25).
The mean aggregate GERD-HRQL score improved from
27.9+5.3 to 5.7+5.9 (p <0.05) post-operatively. The
GERD-HRQL global satisfaction score showed that 100%
of patients were satisfied with the improvement of symptoms

Table.1 General characteristics of the study cohort

Gender male/female 2/10

47.5+13.2

29.35 (20.78-38.86)
31.16 (9.47-47.92)
11 (1-23)

Mean age +SD

Mean BMI (range) at ESF

Mean %WL (range) since OAGB
Mean follow-up period months (range)

Mean onset of reflux symptoms following 8.9 (042)
OAGB months (range)
Mean duration of PPIs treatment before ESF 25.2 (3-61)

months (range)

post-operatively. The mean VISICK score improved from
3.84+0.39 to 1.2+0.39 (p < 0.05). These results are illus-
trated in Table 2.

The only significant postoperative complication encoun-
tered was the patient who returned to operating theatre on
day three post-surgery to have the wrap loosened due to
dysphagia. Eleven patients (92%) did not require PPIs after
surgery, whereas one patient was still using medication on
demand at the time of follow-up.

Discussion

Out of 850 OAGB patients, 17 (2%) developed refractory
bile reflux. This observation is consistent with previously
published data [7]. This paper reports the 12 patients who
underwent ESF and whose follow-up data are available.

We have OAGB follow-up data for up to seven years. In
the present study, all but one patient developed reflux symp-
toms within the first 12 months after OAGB. The one excep-
tional patient started reflux symptoms 42 months following
OAGB. There is no published literature investigating the
time of onset of bile reflux after OAGB. However, Zarshenas
et al. reported that the incidence of reflux following OAGB
in 45 patients was highest during the first year [17]. Authors
believe that a similar observation in 850 patients substanti-
ates the notion that the onset of bile reflux after OAGB is far
more common within the first year.

We observed bile in the esophagus in one patient and
the gastric pouch in eight patients. The presence of bile in
the gastric pouch is expected after OAGB. Authors believe
that bile in the esophagus during gastroscopy can be due
to suction applied at the time and has limited diagnostic
value. Dixon et al. have reported the histological changes
associated with bile reflux gastritis in 1986 [18]. The Sydney
scoring system has described a bile reflux index (BRI) to
grade the resulting gastric mucosal changes [19]. Neverthe-
less, histologic findings including foveolar hyperplasia or
intestinal metaplasia in the stomach and esophagitis are not
specific to bile irritation. To date, no histological marker
specific for bile reflux has been reported. Principal studies
reporting bile reflux following OAGB have diagnosed bile
reflux based on clinical symptoms [20], and we adopted a

Table.2 Comparison of GERD-HRQL and VISICK scores before and
after ESF

Scores (mean + SD) Pre-ESF Post-ESF  p-value
GERD-HRQL heartburn score  22.7+3.9 1.8+3.5 0.00001
GERD-HRQL dysphagia score  2+3.4 1.1+24  0.25
GERD-HRQL total score 279+53 57459 0.00001
VISICK score 3.8+039 1.2+0.39 0.001
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similar approach. Ten of our patients reported yellow/green
bitter reflux indicating bile. Furthermore, lack of sympto-
matic control by PPIs makes acid reflux an unlikely cause,
favouring a diagnosis of bile reflux in this cohort. Ten out of
12 patients showed no significant erosive esophagitis despite
symptoms, making it unlikely they had predominant acid
reflux.

Anti-reflux surgery aims to establish adequate LES pres-
sure [21]. Nissen fundoplication has been reported as an
effective treatment in the medium and long-term in most
patients [22]. A recent study reported reasonable patient
satisfaction and durable symptomatic relief up to two dec-
ades after laparoscopic fundoplication for GERD [23]. It has
been reported that Nissen fundoplication improves VISICK
[24, 25] and GERD-HRQL [26, 27] scores of patients
with GERD. Stein et al. reported that NF could suppress
bile reflux into the esophagus entirely [9]. Consistent with
reports on standard NF results, our patients showed a sig-
nificant improvement in GERD-HRQL and VISICK scores
following ESF. Aggregate mean GERD-HRQL scores
improved from 27.9+5.3 to a score of 5.7 +5.9 while, mean
VISICK score improved from 3.8 +0.39 to 1.2+0.39. Out
of GERD-HRQL components, the dysphagia score did not
improve significantly. Due to the nature of fundoplication,
improvement of dysphagia is not expected. In fact, Post fun-
doplication dysphagia has been reported as an adverse effect,
with an incidence rate of up to 23% [28]. Only one of our
patients developed de novo dysphagia post ESF.

During the ESF procedure, in addition to the 360° fundal
wrap, we performed a crural repair in 10 patients. Recreation
of the phreno-esophageal ligament was done to maintain a
length of the esophagus in the abdomen. Furthermore, exci-
sion of the stomach pouch was performed to prevent liquid
pooling in the most dependant part of the stomach in six
patients. The authors believe that all these steps have the
potential to contribute to the improvement of symptoms.

Since fundoplication achieves an actual strengthening
of LES, there are many advantages of fundoplication over
RNY in this setting. Fundoplication not only achieves symp-
tomatic relief of reflux but also alleviates the undesirable
long-term exposure of esophageal mucosa to potentially
harmful stomach content, including acid, bile, and digestive
enzymes. In comparison, fundoplication as a stand-alone
procedure eliminates the need for a new staple/suture line
avoiding the associated risk of leak/and bleeding. Unlike
RNY, Fundoplication does not add to the length of the
bypass, which may be undesirable for patients who have
already achieved desirable weight loss. Fundoplication also
avoids RNY related complications such as internal hernia
[29] and afferent loop syndrome [30]. In addition, conver-
sion to RN'Y makes reversal or revision more challenging.
Preserving OAGB anatomy in ESF makes these options
readily available. Furthermore, for patients with existing

severe reflux or Barrett’s disease, ESF may be performed
during the OAGB procedure as a preventive measure for
reflux. The only possible disadvantage of ESF over RNY is
that ESF will not prevent bile reflux into the stomach tube,
leaving the potential to develop biliary gastritis symptoms.

Six patients in this cohort had OAGB as a revisional
procedure following a previous gastric band. Although a
previous band makes hiatal surgery more complicated, we
maintained a very low complication rate. For fundoplication,
the reported perioperative mortality rate ranges from 0.1 to
0.2% with an acute complication rate of up to 4% and the
highest prolonged complications rate stands at 30% [31].
Our patients had zero mortality rate and no intraoperative
complications. Only one patient (8.3%) had to be re-operated
due to the tightness of the wrap. At the time of writing this
paper, no prolonged complications had been reported, which
makes us think this procedure is safe.

Our data demonstrated that ESF offered excellent con-
trol of bile reflux symptoms and improved health-related
quality of life of post-OAGB patients in the short term. The
authors propose ESF as a promising procedure in treating
refractory bile reflux in post-OAGB patients. The current
study is being continued to increase the sample size and the
follow-up period.

The notable limitation of our study was the lack of spe-
cific diagnostic methods to differentiate between acid and
bile reflux and to measure the LES function. Such data could
have been correlated to symptoms and added more value to
this report.

Conclusion

Fundoplication using the excluded stomach significantly
improved the VISICK score and GERD-HRQL of post-
OAGB patients with refractory bile reflux in the short term.
This procedure can be performed safely with an acceptable
rate of complications.

Declarations

The authors declare no competing interests. All procedures performed
in this study were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.
Informed consent was obtained from all individual participants in-
cluded in the study.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated

@ Springer



566

Obesity Surgery (2022) 32:561-566

otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

10.

11.

12.

13.

14.

15.

Rutledge R. The mini-gastric bypass: experience with the first
1,274 cases. Obes Surg. 2001;11(3):276-80. https://doi.org/10.
1381/096089201321336584.

Angrisani L, Santonicola A, Iovino P, et al. IFSO Worldwide
Survey 2016: primary, endoluminal, and revisional procedures.
Obes Surg. 2018;28(12):3783-94. https://doi.org/10.1007/
s11695-018-3450-2.

Keleidari B, Mahmoudieh M, Davarpanah Jazi AH, et al. Com-
parison of the bile reflux frequency in one anastomosis gastric
bypass and Roux-en-Y gastric bypass: a cohort study. Obes Surg.
2019;29(6):1721-5. https://doi.org/10.1007/s11695-018-03683-6.
McQuaid KR, Laine L, Fennerty MB, et al. Systematic review: the role
of bile acids in the pathogenesis of gastro-oesophageal reflux disease
and related neoplasia. Aliment Pharmacol Ther. 2011;34(2):146-65.
https://doi.org/10.1111/j.1365-2036.2011.04709.x.

Sun D, Wang X, Gai Z, et al. Bile acids but not acidic acids induce
Barrett’s esophagus. Int J Clin Exp Pathol. 2015;8(2):1384-92.
Aggarwal S, Bhambri A, Singla V, et al. Adenocarcinoma of
oesophagus involving gastro-oesophageal junction following
mini-gastric bypass/one anastomosis gastric bypass. J Minim
Access Surg. 2019;16(2):175-8. https://doi.org/10.4103/jmas.
IMAS_320_18.

Parmar CD, Mahawar KK. One anastomosis (mini) gastric bypass
is now an established bariatric procedure: a systematic review of
12,807 patients. Obes Surg. 2018;28(9):2956—67. https://doi.org/
10.1007/s11695-018-3382-x.

Mahawar KK, Jennings N, Brown J, et al. “Mini” gastric bypass:
systematic review of a controversial procedure. Obes Surg.
2013;23(11):1890-8. https://doi.org/10.1007/s11695-013-1026-8.
Stein HJ, Kauer WK, Feussner H, et al. Bile reflux in benign and
malignant Barrett’s esophagus: effect of medical acid suppression
and nissen fundoplication. J Gastrointest Surg. 1998;2(4):333—41.
https://doi.org/10.1016/s1091-255x(98)80072-3.

Frazzoni M, Piccoli M, Conigliaro R, et al. Laparoscopic
fundoplication for gastroesophageal reflux disease. World J
Gastroenterol. 2014;20(39):14272-9. https://doi.org/10.3748/wjg.
v20.i39.14272.

Galvez-Valdovinos R, Cruz-Vigo JL, Marin-Santillan E, et al. Car-
diopexy with ligamentum teres in patients with hiatal hernia and
previous sleeve gastrectomy: an alternative treatment for gastroe-
sophageal reflux disease. Obes Surg. 2015;25(8):1539-43. https://
doi.org/10.1007/s11695-015-1740-5.

Weaver RM, Temple JG. The Angelchik prosthesis for gastro-
oesophageal reflux: symptomatic and objective assessment. Ann
R Coll Surg Engl. 1985;67(5):299-302.

Zadeh J, Andreoni A, Treitl D, et al. Spotlight on the Linx™
Reflux Management System for the treatment of gastroesopha-
geal reflux disease: evidence and research. Med Devices (Auckl).
2018;11:291-300. https://doi.org/10.2147/MDER.S113679.
Velanovich V. Comparison of generic (SF-36) vs. disease-specific
(GERD-HRQL) quality-of-life scales for gastroesophageal reflux
disease. J Gastrointest Surg. 1998;2(2):141-5. https://doi.org/10.
1016/s1091-255x(98)80004-8.

Visick AH. A study of the failures after gastrectomy. Ann R Coll
Surg Engl. 1948;3(5):266-84.

@ Springer

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Alemanno G, Bergamini C, Prosperi P, et al. A long-term evalua-
tion of the quality of life after laparoscopic Nissen-Rossetti anti-
reflux surgery. J Minim Access Surg. 2017;13(3):208-14. https://
doi.org/10.4103/0972-9941.205872.

Zarshenas N, Tapsell LC, Batterham M, et al. Changes in
anthropometric measures, nutritional indices and gastroin-
testinal symptoms following one anastomosis gastric bypass
(OAGB) compared with Roux-en-y gastric bypass (RYGB).
Obes Surg. 2021;31(6):2619-31. https://doi.org/10.1007/
$11695-021-05284-2.

Dixon MF, O’Connor HJ, Axon AT, et al. Reflux gastritis: dis-
tinct histopathological entity? J Clin Pathol. 1986;39(5):524-30.
https://doi.org/10.1136/jcp.39.5.524.

Sobala GM, O’Connor HJ, Dewar EP, et al. Bile reflux and intes-
tinal metaplasia in gastric mucosa. J Clin Pathol. 1993;46(3):235—
40. https://doi.org/10.1136/jcp.46.3.235.

De Luca M, Tie T, Ooi G, et al. Mini gastric bypass-one anas-
tomosis gastric bypass (MGB-OAGB)-IFSO position state-
ment. Obes Surg. 2018;28(5):1188-206. https://doi.org/10.1007/
s11695-018-3182-3.

Smith CD. Antireflux surgery. Surg Clin North Am.
2008;88(5):943-58.v. https://doi.org/10.1016/j.suc.2008.06.003.
Nicholson DA, Nohl-Oser HC. Hiatus hernia: a comparison
between two methods of fundoplication by evaluation of the long-
term results. J Thorac Cardiovasc Surg. 1976;72(6):938-43.
Sadowitz BD, Luberice K, Bowman TA, et al. A single insti-
tution’s first 100 patients undergoing laparoscopic anti-reflux
fundoplications: where are they 20 years later? Am Surg.
2015;81(8):791-7.

Csendes A, Orellana O, Cuneo N, et al. Long-term (15-year)
objective evaluation of 150 patients after laparoscopic Nissen
fundoplication. Surgery. 2019;166(5):886—94. https://doi.org/10.
1016/j.surg.2019.04.024.

Khan MA, Smythe A, Globe J, et al. Randomized controlled
trial of laparoscopic Nissen versus Lind fundoplication for
gastro-oesophageal reflux disease. Scand J Gastroenterol.
2009;44(3):269-75. https://doi.org/10.1080/00365520802495552.
Switzer NJ, Holcomb C, Jalilvand AD, et al. Laparoscopic Nissen
fundoplication improves disease-specific quality of life in patients
with gastroesophageal reflux disease and functional gastroesoph-
ageal outflow obstruction. Surg Endosc. 2020;34(6):2608-12.
https://doi.org/10.1007/s00464-019-07031-2.

Kanani Z, Gould JC. Laparoscopic fundoplication for refrac-
tory GERD: a procedure worth repeating if needed. Surg
Endosc. 2021;35(1):298-302. https://doi.org/10.1007/
500464-020-07396-9.

Varin O, Velstra B, De Sutter S, et al. Total vs partial fundoplica-
tion in the treatment of gastroesophageal reflux disease: a meta-
analysis. Arch Surg. 2009;144(3):273-8. https://doi.org/10.1001/
archsurg.2009.10.

Nimeri AA, Maasher A, Al Shaban T, et al. Internal hernia follow-
ing laparoscopic Roux-en-Y gastric bypass: prevention and tips
for intra-operative management. Obes Surg. 2016;26(9):2255-6.
https://doi.org/10.1007/s11695-016-2267-0.

Katagiri H, Tahara K, Yoshikawa K, et al. Afferent loop syn-
drome after Roux-en-Y total gastrectomy caused by volvulus of
the Roux-limb. Case Rep Surg. 2016;2016:4930354. https://doi.
org/10.1155/2016/4930354.

Yadlapati R, Hungness ES, Pandolfino JE. Complications of
antireflux surgery. Am J Gastroenterol. 2018;113(8):1137-47.
https://doi.org/10.1038/s41395-018-0115-7.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1381/096089201321336584
https://doi.org/10.1381/096089201321336584
https://doi.org/10.1007/s11695-018-3450-2
https://doi.org/10.1007/s11695-018-3450-2
https://doi.org/10.1007/s11695-018-03683-6
https://doi.org/10.1111/j.1365-2036.2011.04709.x
https://doi.org/10.4103/jmas.JMAS_320_18
https://doi.org/10.4103/jmas.JMAS_320_18
https://doi.org/10.1007/s11695-018-3382-x
https://doi.org/10.1007/s11695-018-3382-x
https://doi.org/10.1007/s11695-013-1026-8
https://doi.org/10.1016/s1091-255x(98)80072-3
https://doi.org/10.3748/wjg.v20.i39.14272
https://doi.org/10.3748/wjg.v20.i39.14272
https://doi.org/10.1007/s11695-015-1740-5
https://doi.org/10.1007/s11695-015-1740-5
https://doi.org/10.2147/MDER.S113679
https://doi.org/10.1016/s1091-255x(98)80004-8
https://doi.org/10.1016/s1091-255x(98)80004-8
https://doi.org/10.4103/0972-9941.205872
https://doi.org/10.4103/0972-9941.205872
https://doi.org/10.1007/s11695-021-05284-2
https://doi.org/10.1007/s11695-021-05284-2
https://doi.org/10.1136/jcp.39.5.524
https://doi.org/10.1136/jcp.46.3.235
https://doi.org/10.1007/s11695-018-3182-3
https://doi.org/10.1007/s11695-018-3182-3
https://doi.org/10.1016/j.suc.2008.06.003
https://doi.org/10.1016/j.surg.2019.04.024
https://doi.org/10.1016/j.surg.2019.04.024
https://doi.org/10.1080/00365520802495552
https://doi.org/10.1007/s00464-019-07031-2
https://doi.org/10.1007/s00464-020-07396-9
https://doi.org/10.1007/s00464-020-07396-9
https://doi.org/10.1001/archsurg.2009.10
https://doi.org/10.1001/archsurg.2009.10
https://doi.org/10.1007/s11695-016-2267-0
https://doi.org/10.1155/2016/4930354
https://doi.org/10.1155/2016/4930354
https://doi.org/10.1038/s41395-018-0115-7

	Laparoscopic Fundoplication Using the Excluded Stomach as a Novel Management Option for Refractory Bile Reflux Following One Anastomosis Gastric Bypass (OAGB)
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Patients and Methods
	Statistical Analysis
	Surgical Technique
	Postoperative Management

	Results
	Discussion
	Conclusion
	References


