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Summary
AIMS OF THE STUDY: Anti-reflux surgery aims to restore
the anti-reflux barrier and reduce the retrograde flow of
stomach contents. However, traditional surgical tech-
niques generally involve some degree of encircling of the
oesophagus, which can result in adverse effects such as
dysphagia and the inability to belch or vomit. Based on the
first published results, a novel surgical technique – with
the RefluxStop™ device – appears promising for treat-
ing gastroesophageal reflux disease (GERD) with mini-
mal postoperative dysphagia. This study describes the ini-
tial clinical experience with this procedure in a cohort of
patients with chronic gastroesophageal reflux disease to
evaluate its feasibility and safety in clinical practice.

METHODS: This retrospective cohort study examined the
first 40 patients who underwent laparoscopic anti-reflux
surgery with the RefluxStop™ device at a private hospital
in Switzerland. The procedure involves implanting a non-
active device on the outside of the gastric fundus to sta-
bilise a narrow oesophagogastric plication. Feasibility was
assessed based on the proportion of patients in whom the
device could be successfully implanted, with a discussion
of the operative details. Intraoperative and postoperative
complications, adverse effects, and changes in gastroe-
sophageal reflux disease-related quality of life (GERD-
HRQL questionnaire) are also reported.

RESULTS: Between May 2020 and April 2022, 40 patients
underwent elective surgery for laparoscopic hiatal hernia
repair and RefluxStop™ device implantation. All patients
had typical symptoms of gastroesophageal reflux disease,
such as heartburn and regurgitation; 20 (50%) had pre-
operative dysphagia. Laparoscopic surgery was feasible
in all patients except one who required laparotomy due
to adhesions and associated bleeding when accessing
the abdomen. The median operating time was 57.5 min-
utes (interquartile range = 51.75–64.25 minutes) with no
device-related intraoperative or postoperative complica-
tions. All patients were imaged one day and three months
postoperative, confirming the correct placement of the de-
vice. Reflux symptoms (heartburn and acid regurgitation)

were significantly improved in all patients at three months
(p <0.0001).

CONCLUSION: These preliminary results support the fea-
sibility and safety of introducing this novel laparoscopic
anti-reflux surgical treatment option in clinical practice.

Introduction

Gastroesophageal reflux disease (GERD) is a highly preva-
lent condition, representing a massive disease burden.
Globally, around one billion individuals suffer from GERD
[1], and a 77.5% increase in prevalence has been reported
over recent decades, from 442 million in 1990 to 784 mil-
lion in 2019 [2], translating to substantial healthcare costs.
A recent population-based survey in the USA found that
one in three respondents reported GERD symptoms within
the past week [3].

The retrograde flow of acidic stomach contents into the oe-
sophagus, and in some cases into the pharynx and respira-
tory tract, causes inflammation and damage that results in
symptoms. However, medical treatment does not treat the
fundamental underlying abnormality. Furthermore, proton
pump inhibitors, which form the mainstay of medical treat-
ment, fail to adequately control symptoms in up to half of
those taking them [3].

Anti-reflux surgery, most commonly in the form of laparo-
scopic fundoplication, is recommended for chronic gas-
troesophageal reflux disease [4] and is often performed
when pharmacological approaches such as proton pump in-
hibitors are unsuitable or provide incomplete symptom re-
lief [5]. Patients may also prefer the option of a “defin-
itive” treatment over lifelong medication, although some
degree of continued medical treatment may be required.
Surgical adverse effects, primarily dysphagia, bloating,
and flatulence, are highly relevant [6], and efforts to in-
novate and refine surgical techniques to reduce their in-
cidence have resulted in methods such as partial fundo-
plication and magnetic sphincter augmentation [7]. While
early trials showed that magnetic sphincter augmentation
led to improved outcomes in terms of bloating, postopera-
tive dysphagia remains a common complaint [8–10].
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Therefore, efforts to reduce surgical adverse effects, par-
ticularly postoperative dysphagia, continue. Consequently,
a new surgical implant – the RefluxStop™ device – was
designed for use in laparoscopic anti-reflux surgery. The
initial Conformité Européenne (CE)-mark study involved
50 patients and reported favourable outcomes at one year,
as determined by gastroesophageal reflux disease health-
related quality of life (GERD-HRQL) scores (86% im-
provement) and 24 h pH outcomes (normalised in 98% of
patients) [11]. Reports following longer follow-up in this
ongoing study are awaited.

In 2020, we began to offer this procedure at our institution
in addition to other existing anti-reflux surgical options.
We present our initial experience with this procedure, seek-
ing to answer two key questions: Would performing this
procedure be feasible in all cases? Would the outcomes
support the continued use of this technique in clinical prac-
tice?

Methods

Study design

This retrospective cohort study examined the first 40 pa-
tients with documented typical gastroesophageal reflux
disease symptoms who underwent laparoscopic anti-reflux
surgery with the RefluxStop™ device (Implantica, Zug,
Switzerland) in a private hospital setting in Switzerland.
The data was collected from their medical records.

Surgery was performed by a single surgeon (JZ) between
May 2020 and April 2022. RefluxStop surgery was offered
to patients whom the surgeon judged suitable candidates
based on the investigations detailed below and accounting
for the patient’s situation (figure 1). The patients were in-
formed about the procedure and availability of limited data
[11] before obtaining consent. This study was ethically ap-
proved by the Institutional Review Board of the University
of Bern, Switzerland (approval no. 2018-01827) and con-
ducted according to the Declaration of Helsinki. The costs

of the surgery, including the device, were covered by the
patient’s insurance.

Patient selection

This analysis included all patients who underwent surgery
with the RefluxStop™ device at our institution between
the above dates. To be eligible for surgery, patients must
have documented gastroesophageal reflux disease or typ-
ical symptoms of gastroesophageal reflux disease and be
aged >18 years. Patients with hiatal hernia >10 cm, long-
segment Barrett’s oesophagus, or a history of oesophageal
or gastric surgery were ineligible for this surgery (figure
1).

Preoperative assessments

The preoperative work-up consisted of an upper endoscopy
with biopsies of the distal oesophagus, a standardised his-
tory and physical examination, and a standardised ques-
tionnaire for reflux disease (GERD-HRQL, 0–75 points
plus an additional quality-of-life question [12]); see figure
S1 in the Appendix for the original questionnaire used. Oe-
sophageal motility was assessed by video oesophagram un-
der fluoroscopy, with the contrast-enhanced liquid medi-
um swallowed in upright and supine positions according
to a standardised protocol [13]. In selected patients where
the assessment of oesophageal motility was inconclusive,
high-resolution manometry was performed at a specialised
reflux centre. All patients, except those with a large hiatal
hernia, Barrett’s oesophagus, or reflux oesophagitis Grade
C or D according to the Los Angeles classification [14],
underwent either a 24 h pH-impedance study or a 48 h pH-
study with the Bravo capsule for confirmation and to as-
sess the severity of reflux disease.

Surgical procedure and RefluxStop™ device implanta-
tion

The main principles of the RefluxStop technique are that it
maintains the lower oesophageal sphincter (LES) in an in-

Figure 1: Flowchart of the eligibility criteria for surgery and follow-up. * Other surgical options available at this institution include complete or
partial fundoplication and magnetic sphincter augmentation. GERD: gastroesophageal reflux disease; HH: hiatal hernia; BE: Barrett’s oesoph-
agus.
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tra-abdominal position, recreates an acute angle of His (of-
ten flattened due to a hiatal hernia), and avoids encircling
the oesophagus; a 90–110° attachment of the stomach to
the oesophagus is formed instead of a 360° or 270° wrap.
The device is sutured into a pocket created on the gas-
tric fundus to stabilise the fundus and avoid reherniation
of the lower oesophageal sphincter. Additional technical
details on implanting the RefluxStop™ device, including
the importance of its positioning relative to the lower oe-
sophageal sphincter, have been previously described [11].

The operating room set-up for RefluxStop surgery is simi-
lar to other laparoscopic anti-reflux surgery. After creating
a pneumoperitoneum in the left upper quadrant, trocars are
placed in the typical laparoscopic anti-reflux surgery po-
sitions. With an Optiview trocar, the camera is introduced
about 5–7 cm above the umbilicus, paramedian to the left.
A 10-mm trocar is placed in the left upper quadrant, and a
5-mm trocar in the right upper quadrant and left flank. An
epigastric access is created for the Nathanson liver retrac-
tor, held by the iron intern, to elevate the left lobe of the
liver.

After opening the pars flaccida with a harmonic scalpel,
the right crus is identified, and the oesophagus is visu-
alised. The anterior aspect of the oesophagus is dissected
with caution to preserve the anterior vagus nerve, and the
top of the left crus is identified. The short gastric vessels
are taken down, and the complete left crus is visualised and
freed from adhesions. An 18 cm long easy-flow drainage
tube is placed around the distal oesophagus for retraction.
Mediastinal dissection of the distal oesophagus is per-
formed, preserving the vagal nerves, and if present, the hi-
atal hernia is reduced, and the hernia sac is resected. With
sufficient dissection, an intra-abdominal length of at least
4.5 cm should be achieved with only slight traction on
the oesophagus, providing a maximum 1.5 cm downward
movement of the angle of His. A hiatal hernia closure is
performed with 2 to 3 figure-of-eight sutures with Gore
Sutures (Gore Inc., Sedona, AZ, USA), avoiding compres-
sion of the oesophagus. In cases with excessive fat pad at
the angle of His, further resection of the fat pad is per-
formed.

Then, the angle of His is recreated using two rows of su-
tures with V-loc (Medtronic Inc., Dublin, Ireland) non-re-
sorbable 3–0, creating an oesophagogastric plication. The
first row of sutures is placed to approximate the oesopha-
gus and the gastric fundus, starting at the angle of His and
working caudocranially until about 4 cm of the distal oe-
sophagus and the fundus are joined. A slight tension on the
oesophagus during this plication moves the angle of His
downward by no more than 1.5 cm to allow the surgeon to
reach higher up the oesophagus. The second row of sutures
is placed 1–1.5 cm anteriorly to the first suture row, taking
care to avoid creating folds or kinks. Then, a single Gore
suture is placed to secure the fundus at the top end between
the two suture lines.

After switching out the 5-mm port in the left flank with a
22-mm reusable port, the prepared RefluxStop™ device is
introduced with a dedicated deployment tool (Implantica,
Zug, Switzerland). Next to the suture line and parallel to
the oesophagus, the device is gently placed at the top of
the fundus without tension into a fundic pocket. With one
suture row from cranial to caudal and a second suture row

from caudal to cranial, taking care to avoid narrowing or
kinking of the oesophagus, the RefluxStop™ device is se-
cured in position at the top of the fundus next to the oe-
sophagogastric suture line. A safe intra-abdominal position
of the RefluxStop™ device is thus achieved without ten-
sion on the easy-flow drainage tube. The deployment tool
and the easy-flow drainage tube are then removed.

Postoperative follow-up

The follow-up of the patients on postoperative day 1 in-
cluded a video oesophagram. The patients were on a blend-
ed soft diet for the first week postoperative, followed by
a soft diet for 3–4 weeks. Hospital visits with history and
physical examination were conducted four weeks and three
months after the procedure. The patients completed a stan-
dardised reflux questionnaire (GERD-HRQL) preoperative
and three months postoperative. A second video oesopha-
gram was performed three months postoperative. Reflux
symptoms and dysphagia were recorded at each hospital
visit. Surgical complications were documented according
to the Dindo-Clavien classification [15].

Study outcomes

The primary outcome, relating to feasibility, was the pro-
portion of patients who could undergo the surgery with the
device positioned correctly. The device position was deter-
mined in line with the manufacturer’s instructions for use,
which consider the position of its top relative to the upper
edge of the lower oesophageal sphincter. The device’s po-
sition was considered optimal if its top was >1 times its
size above the upper edge of the lower oesophageal sphinc-
ter, acceptable if 0.5–1 times above the upper edge of the
LES, failure risk if 0–0.5 times above the upper edge of
the LES and unacceptable if its position was entirely be-
low the upper edge of the LES (see figure S2 in the Appen-
dix).

The secondary outcomes included intraoperative compli-
cations and postoperative complications within 90 days.
These included complications related to the device directly
(e.g. migration or penetration of the implant) or the overall
procedure (e.g. trocar hernia, infectious complications
[wound infection or abscess], and reoperations).

Additional secondary outcomes were the incidence of post-
operative dysphagia requiring endoscopic balloon dilata-
tion, improvement in gastroesophageal reflux disease
symptoms (defined using the GERD-HRQL score), and
improvement in quality of life related to gastroesophageal
reflux disease (defined as improvement from “dissatisfied”
or “neutral” response to “satisfied” or “neutral” [if initially
“dissatisfied”]).

Statistical analyses

The data were collected and stored using Microsoft Excel
(version 16.76; Microsoft, Seattle, WA, USA) under li-
cence (Microsoft 365). Statistical analyses were performed
using GraphPad Prism (version 9; GraphPad Software, San
Diego, CA, USA). Continuous variables are expressed as
mean (standard deviation) or median (interquartile range
[IQR]), and categorical variables are expressed as frequen-
cies (percentages). Continuous paired preoperative and
postoperative observations were compared using the
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Wilcoxon signed-rank test. The significance level was set 
at 0.05. The sample size was based on the available data at 
the time of writing rather than a sample size calculation.

Results

The patients’ demographic characteristics, baseline clinical 
parameters, and operative and postoperative characteristics 
are summarised in table 1. Twenty-nine patients (72.5%) 
had a large hiatal hernia, defined as ≥4 cm, at the time of 
surgery. In addition, 31 patients had ineffective oe-
sophageal motility (IEM). Moreover, 20 patients (50%) 
had preoperative dysphagia, of whom 19 (95%) had IEM. 
All 40 patients (100%) achieved complete follow-up, de-
fined as a video oesophagram three months postoperative 
and completed clinical visits. The GERD-HRQL question-
naire was completed by all 40 patients preoperatively 
(100%) and 38 (95.0%) three months postoperative.

Surgery and postsurgical assessments

In all patients, the intended RefluxStop procedure was fea-
sible (i.e. the RefluxStop™ device was successfully im-
planted in the correct position). The surgery was performed 
laparoscopically on 39/40 (97.5%) patients. In one patient 
who had undergone previous open surgery, the procedure 
was converted to an open procedure due to bleeding ad-
hesions while establishing laparoscopic access to the ab-
domen. After conversion and correction of the vascular 
injury, the intended procedure was safely performed as de-
scribed in the Methods section. The median operating time 
was 57.5 minutes (IQR = 51.75–64.25 minutes).

Three patients experienced postoperative complications. 
One underwent an urgent laparoscopic reoperation the

same day due to a postoperative haemorrhage caused by 
dissection of the short gastric vessels at the fundus. One 
reported persistent fatigue four weeks postoperative due to 
pericardial effusion. The pericardial effusion, which might 
have been related to mediastinal dissection or due to car-
diac failure, was treated successfully with non-steroidal 
anti-inflammatory drugs and did not require pericardiocen-
tesis. One developed a trocar hernia in the epigastric area 
(camera trocar), discovered on postoperative day 24 with 
acute incarcerated omentum, and underwent direct open 
closure of the trocar hernia defect.

All patients underwent imaging (video fluoroscopy) on 
postoperative day one, and the correct positioning of the 
RefluxStop™ device was confirmed (figure 2). The pa-
tients’ median hospital stay was four days (IQR = 3–5 
days). All patients tolerated the prescribed diet as de-
scribed in the Methods section.

Clinical outcomes at four weeks and three months

Based on the results of the G ERD-HRQL questionnaire, 
gastroesophageal reflux disease symptoms (heartburn and 
regurgitation) improved in all 38 patients who completed 
the questionnaire preoperatively and postoperatively (fig-
ure 3). The median (IQR) GERD-HRQL score decreased 
significantly from 35 (28.5–49.0) preoperatively to 2 (0–3) 
at three months postoperative (p <0.0001). Sub-scores 
(0–30 points) for heartburn and regurgitation also showed 
significant improvement in all patients three months post-
operative. Among the 38 patients who answered the ques-
tion about their quality of life related to gastroesophageal 
reflux disease preoperatively and postoperatively, 28 
(73.7%) initially reported they felt dissatisfied or neutral,

Table 1:
Patients’ demographic characteristics, baseline clinical parameters, and operative and postoperative characteristics. Continuous values are expressed as the median [interquar-
tile range].

Characteristic n = 40

Demographics Sex (female), n (%) 16 (40)

Age (years) 60 [51–71]

BMI (kg/m2) 26.3 [24.6–28.9]

ASA classification (1–6) 2 [2–3]

Reflux-related clinical parameters Size of hiatal hernia (cm) 4 [3–5]

Barrett’s oesophagus, n (%) 16 (40)

Ineffective oesophageal motility, n (%) 31 (77.5)

Preoperative dysphagia, n (%) 20 (50)

Operative characteristics Device implanted in the correct position 40 (100)

Operative time (minutes) 57.5 [51.75–64.25]

Conversion to laparotomy, n (%) 1 (2.5)

Intraoperative complication, n (%) 1 (2.5)

Postoperative characteristics Hospital stay (days) 4 [3–5]

Complications within 90 days*, n (%) 6 (15)

Grade I 0

Grade II 1 (2.5)

Grade IIIa 3 (7.5)

Grade IIIb 2 (5)

Grade IVa 0

Grade IVb 0

Grade V 0

Dysphagia requiring dilatations, n (%) 3 (7.5)

Number of dilatations performed 4 [4–5]

BMI: body mass index; ASA: American Society of Anesthesiologists

* postoperative complications are graded according to the Dindo-Clavien classification system.
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and all (100%) reported an improvement three months
postoperative (figure 4).

Three patients reported postoperative dysphagia with fre-
quent vomiting and inability to eat a normal diet. However,
these patients all had IEM before surgery, and two had pre-
operative dysphagia. Due to the severity of symptoms in
these three patients, early dilations were performed 3–4
weeks postoperative. Following the initial phase and sub-
sequent implementation of a normal diet, additional dila-

Figure 2: Video oesophagram on postoperative day one depicting
the correct positioning of the RefluxStop™ device, leaving the food
passageway unaffected.

Figure 3: Preoperative and postoperative GERD-HRQL scores
(without proton pump inhibitors) for all patients (n = 38) who com-
pleted the questionnaire before and three months after surgery,
with detailed analysis for heartburn and regurgitation. The scores
are presented as the median (box) and interquartile range
(whiskers). Paired comparisons had p-values <0.0001 (****).
GERD-HRQL: gastroesophageal reflux disease health-related
quality of life.

tions were required to provide satisfactory results. In one
patient, dilations with 18- to 20-mm balloons were suc-
cessful; in the other two patients, further endoscopic dila-
tions had to be performed after initial dilation with 18- and
20-mm balloons, with an EndoFLIP balloon to 25 mm, to
resolve their dysphagia.

At the three-month clinical follow-up, 20 patients who had
previously suffered from dysphagia showed a reduction in
severity or complete resolution of symptoms (figure 5). No
new onset of dysphagia was recorded at the three-month
follow-up.

Radiologic outcomes at three months

The video oesophagrams three months postoperatively
confirmed the correct positioning of the RefluxStop™ de-
vice in all patients, and no device-related complications
were observed.

Device-related complications

Overall, there were no device-related complications at
surgery or the four-week and three-month clinical follow-
ups. No device-related reoperations occurred in this study
cohort during the follow-up period.

Discussion

Following the initial study by Bjelovic et al. for the Con-
formité Européenne (CE)-mark [11], this is the second
study on laparoscopic anti-reflux surgery with the Re-
fluxStop™ device.

In this initial experience with a cohort of 40 patients un-
dergoing laparoscopic anti-reflux surgery with the Re-
fluxStop™ device in a private hospital setting, the device

Figure 4: Preoperative and postoperative (three months) quality of
life related to gastroesophageal reflux disease. Only patients (n =
38) who completed the questionnaire before and three months af-
ter surgery were included.

Figure 5: Preoperative and postoperative (three months) dyspha-
gia intensity (0–5) in patients who had preoperative dysphagia (n =
20). The scatter plots show the median (box) and interquartile
range (whiskers).
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was successfully implanted in all patients who were con-
sidered appropriate candidates preoperatively and who
consented to undergo the procedure. The device was po-
sitioned correctly, and all 40 patients showed improved or
resolved reflux symptoms, confirmed by a significant im-
provement in GERD-HRQL scores and low rates of dys-
phagia despite many in the cohort having IEM preoper-
atively. We consider the complication rates at 90 days –
with two patients requiring reoperation (acute bleeding
and trocar hernia), one developing pericardial effusion,
and three patients requiring endoscopic dilations – to be
comparable to other laparoscopic anti-reflux surgery tech-
niques. Richter’s review of side effects and complications
from fundoplication reported open conversion in 0–24%
(though <2.4% in high volume centres), bleeding and
splenic injury in <1%, severe postoperative nausea and
vomiting in 2–5%, and early dysphagia in 10–50% of
adults hospitalised for anti-reflux surgery, with 4.7–8.3%
having at least one complication [16].

There were no procedure-related complications during
surgery, which is indicative of the safety of the implant and
its delivery system (deployment tool). The trocar hernia re-
ported by one patient in this series was from the epigas-
tric camera port, not from the port used for the deployment
tool.

The goal of the RefluxStop™ device is to fill the existing
gap in modern laparoscopic anti-reflux surgery techniques,
enabling a non-wrap variation of surgical repair, thereby
mitigating the adverse effects seen with current procedures
such as laparoscopic Nissen [17] and Toupet [18] fundo-
plication. Among the most frequently recognised adverse
effects of a 360° wrap (Nissen) is the inability to belch
and vomit, leading to bloating and flatulence [18]. While
such effects are thought to be less common with partial
than complete fundoplication [4], at least in the short term
[19], they are still reported and deter many patients from
undergoing anti-reflux surgery [19]. Therefore, a gap ex-
ists for a definitive surgical treatment for gastroesophageal
reflux disease that both repairs the underlying dysfunction
of the lower oesophageal sphincter and reconstructs the an-
gle of His while avoiding adverse effects such as dyspha-
gia, which is thought to be caused by encircling and putting
pressure on the oesophagus.

Recent minimally invasive techniques attempt to mimic or
replace fundoplication, often in combination with laparo-
scopic hiatal hernia repair. Laparoscopic magnetic sphinc-
ter augmentation with the LINX™ reflux management sys-
tem (Johnson & Johnson, Newark, NJ, USA), comprised
of a dynamic band of magnetic beads, has been available
for over a decade since being approved by the US Food
and Drug Administration in 2012. This technique has been
shown to have fewer adverse effects (bloating and flatu-
lence) than the Nissen technique and preserved the ability
to vomit and belch in most patients [9, 20, 21]. However,
the circular placement around the distal oesophagus limits
its use to patients with normal oesophageal motility
[22–24], and it is not indicated for those with moderate
preoperative dysphagia [25]. One postulate advantage of
the RefluxStop™ device is less persistent postoperative
dysphagia since the oesophagus is not encircled, unlike
in Nissen fundoplication [18] and magnetic sphincter aug-
mentation [22]. In this study, three patients with postoper-

ative dysphagia (one of whom had new onset dysphagia) 
were effectively treated by balloon dilation without recur-
rence of reflux symptoms. We consider this rate to be rela-
tively low, particularly because 50% (20/40) of the patients 
had dysphagia preoperatively, of whom 19 had IEM, and 
77.5% (31/40) had IEM based on the preoperative video 
oesophagrams. These preoperative rates of dysphagia and 
IEM may well have influenced outcomes by leading to a 
higher rate of dysphagia than would occur in a more gen-
eral population. This observation is particularly interesting 
given the limitations of existing treatments for those with 
IEM and supports the suitability of using the RefluxStop™ 
device as an alternative to a wrap.

One crucial step of the procedure to ensure a tension-
free reconstruction during the oesophagogastric plication 
is establishing sufficient oesophageal length during the 
mediastinal dissection. Similarly, the fundic pocket that 
contains the RefluxStop™ device close to the oesopha-
gogastric suture must be closed without creating tension 
around the implant since a taut pocket may increase the 
likelihood of gastric migration. In this study, video oe-
sophagrams at one day and three months postoperative 
confirmed no cases of device migration. It should be noted 
that, as a safety measure, the RefluxStop™ device is made 
of five silicon components, held together with a Vicryl su-
ture (assembled on the back table during surgery). This 
five-part design, rather than a larger single component, 
aims to prevent a gastric or intestinal obstruction if migra-
tion occurs.

This study had some limitations. Firstly, its follow-up was 
limited to 3 months, and symptoms and/or hiatal hernia 
could recur after that time. Secondly, it was limited by its 
retrospective study design. There were no data on post-
operative pH studies or manometry since these are not 
performed routinely in our clinical practice. However, 
Bjelovic et al. provided data on postoperative pH [11]. 
Thirdly, it did not include a control group since the focus 
was to describe the initial experience with this procedure 
in clinical practice to assess its feasibility and safety. Such 
features could be incorporated into future study designs.

This patient population had a high rate of preoperative dys-
phagia and dysmotility, which may have affected the final 
results regarding postoperative dysphagia [16], although, 
as reported above, our findings show a low rate of new-on-
set or persistent dysphagia. Postoperative dysphagia rates 
are likely to be lower in a larger cohort with fewer patients 
with IEM. The high proportion of patients with IEM in this 
study was influenced by the fact that, at our institution, we 
also offer other procedures besides the RefluxStop™ de-
vice, such as magnetic sphincter augmentation (LINX™). 
While some patients will have undergone magnetic sphinc-
ter augmentation, it is unsuitable for those with IEM; there-
fore, there will have been a selection bias toward those 
with IEM undergoing surgery with the RefluxStop™ de-
vice. In addition, 72.5% of our patients had a large hiatal 
hernia. Such patients are often deemed unsuitable for 
current standard-of-care procedures that encircle the food 
passageway; this technique appears to offer a solution 
that can be used successfully in these cases.

Using a video oesophagram to evaluate for IEM before 
surgery limited the accuracy of the IEM diagnosis in this 
cohort since it is not a standardised test for evaluating IEM.
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We did not systematically collect information about anti-
reflux medication use at three months. Nonetheless, as the
responses to the GERD-HRQL questionnaire are intend-
ed to describe symptoms in the absence of medication, the
comparison of the GERD-HRQL scores before and three
months after surgery remains valid, and the statistically
significant improvement in the score at three months is not
confounded by ongoing intake of proton pump inhibitors
or other medical anti-reflux therapy.

Assessing or comparing the length of stay in this study
with other anti-reflux surgery procedures was not thought
to be helpful since, in Switzerland, all patients are kept at
least two nights for optimal hospital reimbursement.

Future research should focus on clinical trials comparing
outcomes against traditional surgical techniques and look
in-depth at the physiology of how this device and proce-
dure exert their effect.

Conclusions

In this explorative study, our preliminary observations in-
dicate that the RefluxStop™ device is a feasible treatment
option for gastroesophageal reflux disease to introduce in
similar healthcare settings since the device was safely and
correctly implanted in all 40 patients with a low compli-
cation rate. Furthermore, it appears suitable for a broader
patient population that includes IEM since short-term clin-
ical outcomes were favourable in this patient cohort. Fur-
ther studies with larger patient cohorts and longer follow-
ups are required.
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Appendix

Figure S1: The GERD-HRQL questionnaire used to assess patients before and three months after surgery.
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Figure S2: Device position categorisation according to the manufacturer’s instructions for use, reproduced with the kind permission of Implan-
tica (Zug, Switzerland).
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