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Background = The magnetic sphincter augmentation device (MSAD), also known as the LINX device, presents
a promising approach for managing recurrent gastroesophageal reflux disease (GERD). Studies
indicate its safety and efficacy with low complication and reoperation rates.

Summary In this report, we describe a case involving the mechanical disruption of an MSAD. Five years
postimplantation, the patient presented with complaints of persistent dysphagia refractory despite
multiple endoscopic dilations. A barium swallow study revealed evidence suggestive of a disruption
in the LINX device. Subsequently, the patient underwent robotic removal of the device, revealing
a disruption in the titanium wire connecting two posterior beads. All beads were retrieved, and
the MSAD was completely removed in a single stage with conversion to a Toupet fundoplication,
resulting in the successful resolution of her dysphagia.

Conclusion ~ With only one similar case reported to date, this study presents a unique clinical picture of a rarely
described complication associated with the MSAD. Our case offers new diagnostic considerations
in patients presenting with symptoms that could be indicative of device malfunction.
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Case Description
The LINX Reflux Management System (J&] Medical

Devices), also known as the magnetic sphincter augmenta-
tion device (MSAD), acts to restore the competence of the
esophagogastric junction (EG]) by augmenting the lower
esophageal sphincter (LES) with a circumferential band of
magnetic beads. These magnets allow the passage of food
into the stomach while preventing reflux through the con-
striction of an incompetent LES."* Studies have shown
that LINX MSAD effectively reduces GERD symptoms,
lowers esophageal acid exposure, and permits decreased
dependence on proton pump inhibitors (PPIs) in patients
with medically refractory GERD.>” MSADs offer a safe
alternative to fundoplication with the benefit of allow-
ing gas release from the stomach via the EG], preserving
gastric anatomy, and producing consistent and reversible
results.>>810

At the time of market entry in 2012, no reported long-
term MSAD-related complications were reported at four
years.>”'"1? However, subsequent postmarket surveillance
revealed rare long-term complications of device erosion into
the esophagus or migration, causing recurrence of reflux
symptoms, dysphagia, and pain.'”*"> The reported erosion
rate is approximately 0.3%, with malfunction occurring
in less than 0.1% of cases.””'® While these adverse events
are infrequent, the recurrence of symptoms and the need
for device removal are frustrating for the patient and their
care team. Fortunately, laparoscopic explant of the MSAD,
with or without conversion to fundoplication, is a safe and
effective procedure.®'

The case details a patient with medically refractory GERD
who underwent LINX placement. Her course was compli-
cated by persistent postoperative dysphagia requiring serial
dilations. Almost five years later, she was diagnosed with
an uncommon complication involving mechanical disrup-
tion, requiring the removal of the device and conversion to
fundoplication. Notably, this case did not involve a device
recall. Given the infrequency of such device failures and
the vague symptoms presented by our patient, this case
stands out as unique in the literature. We recommend
including mechanical LINX disruption in the differential
diagnosis for persistent dysphagia following MSAD place-
ment for GERD.
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A 69-year-old woman presented with a five-year history of
persistent dysphagia. In 2016, she underwent placement
of a MSAD to address symptomatic reflux disease, sup-
ported by a high DeMeester score of 35. She developed
dysphagia immediately following MSAD implantation.
Dietary modifications failed to alleviate her symptoms.
A barium esophagram performed two weeks after MSAD
placement revealed a stricture at the gastroesophageal junc-
tion (GE]J) and delayed passage of a barium tablet at five
minutes. Importantly, the exam did not show any signs
of device malfunction. She promptly underwent dilation
under fluoroscopic guidance with a 60Fr Savary dilator,
providing only temporary relief. Despite undergoing two
more dilations over the course of several years, her symp-
toms persisted.

The patient was referred to our institution for a second
opinion on her dysphagia five years after device implan-
tation. At her presentation, she reported difficulty swal-
lowing with all food consistencies. We performed a com-
prehensive workup to investigate the etiology. Barium
esophagram revealed delayed esophageal emptying and a
concerning finding—dissociation of the posterior beads of
the LINX system (Figure 1). This dissociation was not doc-
umented on prior studies, although image comparison was
limited due to unavailability. High-resolution manometry
(HRM) demonstrated persistent issues despite a previous
repair attempt. Despite 100% bolus clearance, the test
showed weak esophageal peristalsis and a recurrent 2 cm
hiatal hernia. There was no device erosion or malposition

on EGD.

A mulddisciplinary team of gastroenterologists, GI sur-
geons, and speech-language pathologists reviewed the case.
The timing of the dysphagia onset strongly suggested a
potential link to the LINX device. However, definitively
attributing the symptoms solely to device failure was chal-
lenging due to the presence of other factors known to con-
tribute to dysphagia post-MSAD placement. Ultimately,
the team recommended removal of the LINX device with
conversion to fundoplication.
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Figure 1. Barium Esophagram. Published with Permission Figure 2. Discontinuity of Titanium Wire and Beads, A) Medial and B)
Lateral Portions. Published with Permission

We performed a robotic hiatal hernia repair, MSAD
removal, and Toupet fundoplication on an elective basis.
A Toupet wrap was selected based on the patient’s present-
ing symptoms of dysphagia, delayed passage of barium
tablet on esophagram, and weak esophageal contractility
on HRM. Dense inflammation was noted around the dia-
phragmatic hiatus on entry into the abdomen. Initially, we
transected the gastrohepatic ligament up to the right crus
and completely divided the phrenoesophageal ligament
along the edges of the hiatus. During lateral dissection,
we noticed a disruption of the LINX at the titanium link
between two beads, which confirmed that it was not the
clasp of the LINX. Inadvertently, during medial dissection,
we broke the titanium wire in another region, three beads
down from the initial disruption. Subsequently, posteri-
or dissection to the esophagus created a retro-esophageal
window where we found the remaining three beads with
wire disruptions on the terminal ends. We brought the
fundus posteriorly to form our Toupet wrap using the win-
dow created to find the beads. The device was removed in

Illustrating discontinuity in the posterior section of the LINX device during
contrast passage. A) Pre-contrast image shows the LINX device in its intact . R . .
state. B) Following contrast passage through the device, separation is evident two pieces, and after reviewing preoperative imaging and
between the posterior beads (indicated by arrow).
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previous operative reports, we confirmed the removal of
all beads. The patient had an unremarkable postoperative
course and reported immediate resolution of her dyspha-
gia. At her three-month follow-up, she continued to expe-
rience relief of her symptoms.

Discussion

Dysphagia is the most common serious complication
after placement of a pharyngeal dysphagia swallowing aid
(MSAD), affecting 43% to 68% of patients.>'"'”"'® Edema,
scarring, undersized device, and poor peristaltic reserve can
all contribute to this issue.'”? Fortunately, symptoms are
usually self-limited and resolve within the first year.>'”'¥ In
rare cases of persistent dysphagia, studies suggest a device
removal rate of around 1.5% to 1.8%,?"*? and mechani-
cal failure of the MSAD itself is seldom the culprit. This
case stands out because it describes an instance where a
malfunctioning device contributed to dysphagia, a compli-
cation otherwise commonly observed after MSAD place-
ment.

The literature reports a single instance of LINX disruption.
A 72-year-old woman experienced immediate chest pain
and reflux symptom recurrence four months following
device implantation. Preoperative esophagram confirmed
device disruption, necessitating removal and conversion
to fundoplication. This malfunction was speculated to be
related to a 2018 recall involving a component failure lead-
ing to device discontinuity.”

The presenting symptoms of dysphagia and the patient’s
clinical course underscore several learning points for clini-
cians utilizing the MSAD. Our case suggests a new mech-
anism of MSAD malfunction that should be considered
in patients experiencing persistent postoperative dysphagia
and reflux. It is unclear if our patient’s dysphagia was relat-
ed solely to the disruption of her device. Based on the time
course of her symptoms, it is likely that improper sizing
or herniation of the stomach into the device also played
a role. While disruption of the device was confirmed pre-
operatively with barium esophagram, unlike a previously
reported case,” our patient did not exhibit recurrent reflux
symptoms or the characteristic acute sentinel episode of
chest pain associated with wire fracture.” For situations
where device discontinuity necessitates piecemeal remov-
al, it is crucial to refer to preoperative imaging to ensure
complete retrieval of all beads and minimize the risk of
complications.
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The removal of the device is relatively straightforward and
can be safely performed as a one-stage procedure. At our
institution, device removal is routinely performed with the
same basic steps involving exposure of the hiatus, dissec-
tion of the capsule surrounding the device, and division
of the wire between the beads to facilitate removal. We do
not routinely disengage the clasp as maintaining device
integrity is unnecessary. Most importantly, we count the
number of beads removed and reference any preoperative
imaging or operative reports for verification. We routinely
perform conversion to fundoplication as this technique has
been shown to control GERD symptoms following device
removal.'>!

It is unclear if dilation of the patient’s LINX led to device
disruption. However, postoperative dysphagia is a known
complication, affecting up to 30% of patients, according
to some studies.'®? Dilation is often employed to address
this issue, but there are currently no documented cases of
dilation directly causing device disruption.

The manufacturer recommends specific protocols to min-
imize theoretical concerns for device breakage, including
waiting at least six weeks post implementation, using a
dilator with a diameter no larger than 15 mm, and per-
forming the procedure under fluoroscopy with balloon
dilators.*

Our case presented a scenario where these recommen-
dations were not followed. First, the patient was dilated
just two weeks postoperatively. Second, a larger 20 mm
Savary dilator was used, exceeding the recommended size.
Although fluoroscopy visualized bead separation during
the procedure, suggesting the dilation itself was not the
culprit, this case underscores the importance of adhering
to manufacturer recommendations for cautious dilation,
particularly within the first eight weeks following LINX
placement.

Current literature recommends managing early dyspha-
gia (less than eight weeks post-surgery) with conservative
measures like dietary modifications, a brief course of oral
steroids, and avoidance of early dilation.??

This case highlights the importance of device explantation
in cases of dysphagia refractory to nonoperative interven-
tions. In hindsight, the temporal relation of dysphagia to
the implantation of the device might have suggested it as
the etiology; however, a delay in diagnosis and treatment
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occured. Overconfidence in device efficacy and initial
surgical decisions can lead to “diagnostic momentum,”
hindering reevaluation. In this case, a mulddisciplinary
team can offer a fresh and unbiased perspective, reducing
diagnostic errors and eliminating bias. For patients with
post-LINX dysphagia, chest pain, or recurrent heartburn,
a workup including barium esophagram, HRM, and EGD
should assess device integrity. Suspicion for device mal-
function should be particularly high in those with per-
sistent symptoms.

Conclusion

This case illustrates the importance of considering device
disruption as a cause of complications in patients with
MSAD:s. A barium esophagram provides a reliable method
of assessing device integrity. If fragmentation is identified,
it is essential to utilize preoperative imaging and operative
reports to ensure the complete removal of all beads during
surgery.

Lessons Learned

Effective management of postimplantation dysphagia
hinges on prompt recognition and early intervention. This
case underscores the importance of maintaining a critical
approach, even when initial diagnoses seem clear. Col-
laboration within a multdisciplinary team can provide
valuable perspectives and reduce biases, leading to more
accurate diagnoses. These lessons highlight the need for
vigilance and an adherence to best practices in managing
device-related complications.
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