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While fundoplication as a treatment for gastroesophageal reflux disease (GERD) has been largely successful, the rise
in reflux cases refractory to initial surgery presents a unique challenge in the search for more durable symptom relief.
In addition to principles pertaining to medical management and reoperation, this article discusses several nuances
to consider in the careful evaluation of recalcitrant GERD post-fundoplication to optimize long-term success after

revisional antireflux surgery from a surgical perspective.
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Introduction

As one of the most prevalent gastrointestinal diagnoses
made in the United States, gastroesophageal reflux dis-
ease (GERD) has been responsible for up to an estimate of
9 million outpatient clinic visits in the United States with
an adult population incidence rate of up to 40%.'? Various
studies have shown an upwards of 90% patient satisfac-
tion rates after laparoscopic Nissen fundoplication, which
has often been referenced as the gold standard antireflux
procedure for GERD refractory to medical therapies.>*
While durable symptom control is achieved in most
patients, approximately 3% to 10% of primary fundopli-
cation patients require a reoperation for recurrence.””
Given known significant intraoperative complication and
postoperative morbidity of reoperative antireflux surgery,
prudent decision-making and discerning diagnostics
become imperative before embarking on revisional sur-
gery, especially given similarities between symptoms of
recurrent GERD and myriad of other foregut symptoms
versus expectant postoperative course. '’

Most antireflux fundoplication procedures are com-
pleted using a laparoscopic approach, including the total
or Nissen fundoplication and the partial anterior or poste-
rior fundoplication. Though more often reserved for revi-
sional surgeries, lack of intraabdominal esophageal length
may necessitate a concomitant Collis gastroplasty to
ensure tension-free positioning of the stomach under the
diaphragm. While various factors play a role in determin-
ing surgical appropriateness of each of these procedures,

including underlying esophageal dysmotility and ana-
tomic variation, these procedures may result in early post-
operative dysphagia, odynophagia, epigastric or chest
pain, nausea, vomiting, and globus sensation.!!

Reflux Recurrence: Presentation,
Differential, and Causes

Interestingly, the most common reported symptoms
prompting consideration for revisional antireflux surgery
also include many of the same above-listed postoperative
symptoms. It has been demonstrated that the most com-
mon symptoms associated with revisional surgery were
subjective reports of recurrent reflux, dysphagia, and
regurgitation.”"'> Many of these symptoms are often
described by patients in the short to medium postopera-
tive term after primary antireflux surgery, which con-
founds the clinician’s ability to discern whether symptoms
are due to refractory GERD or expected post-surgical
sequelae. This is perhaps further unclear given that there
is no unified consensus on the definition of primary fun-
doplication failure. From a clinical perspective, fundopli-
cation failure may go beyond reported symptoms and
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patient dissatisfaction to include continued need for ant-
acid medications.

There is, however, consensus that corroboration of
clinical symptoms with objective measures of reflux is
imperative to accurately diagnosing fundoplication fail-
ure and the need for surgical revision, rather than medical
non-operative management."'"'? Use of antisecretory
medication alone is a poor proxy of true acid exposure.
Additional workup for the above clinical symptoms is to
primarily address the fact that most primary fundoplica-
tion failures are resultant of a technical failure and/or an
incorrect underlying diagnosis. Recurrent mediastinal
herniation of the fundoplication occurs in up to 45% of all
initial antireflux surgery failure and accounts for the lead-
ing surgical technical cause of recurrent reflux symp-
toms, followed by varying degrees of wrap disruption or
slippage and cruroplasty failure alone.!%-1?

Thus, evaluation of recurrent reflux symptoms after
primary fundoplasty requires not only a thorough history
and physical exam, but also appropriate diagnostic tests
to obtain objective measures of reflux and postsurgical
anatomy. This is especially important given that here is
no obvious correlation between recurrent reflux symp-
toms and anatomical failure of index fundoplication.®
Diagnostic workup generally includes an esophagogas-
troduodenoscopy with pH monitoring, upper gastrointes-
tinal series or equivalent contrast radiographic study, and
esophageal manometry. Additionally, operative reports,
imaging/objective data obtained prior to initial antireflux
surgery, and chart review of events surrounding the
index operation and presentation of recurrent symptoms
is imperative. The combination of both allows for evalu-
ation of whether the wrap was constructed incorrectly,
has herniated, slipped, become disrupted, stenosed, or
associated with a cruroplasty failure. A contrasted radio-
graph, such as an upper gastrointestinal study, is particu-
larly high-yield given its ability to reveal an intrathoracic
wrap, an overly tight fundoplication, or recurrence of
hiatal hernia. This allows for real-time evaluation of lig-
uid and tablet to identify physiology as well as symptom
elucidation. Esophagogastroduodenoscopy allows for
direct visualization of any evidence of esophagitis or
sequelae of recurrent acid reflux, in addition to retro-
flexed views to ascertain wrap integrity, length, and
tightness versus laxity. An upper endoscopy additionally
enables objective measurement of reflux via pH moni-
toring, especially if appearance of esophageal mucosa
and remainder of upper endoscopy is unremarkable. As
mentioned above, missed diagnoses of other underlying
etiology of acid reflux may be the ultimate culprit for
fundoplication failure. To this end, an esophageal
manometry serves useful to elucidate underlying esopha-
geal dysmotility in addition to serving as a dynamic
study interrogating wrap and hiatus tightness. Missed

diagnoses of gastroparesis and dysmotility may become
worsened with a full fundoplication, resulting in food
regurgitation, nausea, vomiting, and bloating symptoms.
Typically, a gastric emptying study is warranted to fur-
ther investigate the possibility of gastroparesis, the pres-
ence of which would require a different revisional
algorithm than simply a re-fundoplication.

Considerations for Reoperative
Antireflux Surgery

There are several considerations to be made prior to
offering reoperative antireflux surgery once the above
workup and evaluation has been completed. The decision
is dependent on multiple factors, including etiology of
primary fundoplication failure, patient risk profile, and
operative approach to revisional surgery. Recurrent
GERD post-fundoplication should likely undergo
attempts at medical optimization, including medications
such as antacid therapy, proton pump inhibitors, and pro-
kinetics pending the patient’s diagnosis. Previous obser-
vational and systemic review studies have demonstrated
that the majority of refractory GERD cases are due to
anatomic or surgical technical failures which for the most
part resolve with good patient satisfaction after surgical
revision of the wrap.>®!12 This is particularly true given
that diagnostic imaging completed in most cases of recur-
rent GERD identify intrathoracic migration of the previ-
ous wrap or slippage of stomach through the
fundoplication; both causes that are unlikely to resolve
with medical therapy alone. Symons et al completed a
systematic review of 18 studies including 766 revisional
antireflux surgeries which report 45% incidence of para-
esophageal hernia and mediastinal migration of fundopli-
cation, followed by 15% of cases with disrupted wrap and
12% of slipped wrap as etiology of antireflux surgery
failure.'? It is noteworthy to mention, however, that the
presence of wrap herniation does not necessarily guaran-
tee a recurrence of symptoms, suggesting that the inci-
dence of herniation is higher than what is detected
amongst symptomatic patients.'’'> Moreover, not all
cases of herniated wraps demonstrate recurrent GERD
symptoms severe enough to warrant a reoperation over
medical therapy and lifestyle changes.

Though rarer, cases of esophageal dysmotility, gastro-
paresis, and even esophageal cancers misdiagnosed as
acid reflux have led to instances where upper gastrointes-
tinal symptoms have persisted despite a well-executed
fundoplication. It is our institution’s standard practice
that patients undergo a full preoperative workup, includ-
ing an esophagogastroduodenoscopy, contrasted radio-
graph study, and esophageal manometry, to avoid this
pitfall prior to primary fundoplication especially in
patients who endorse globus sensation, dysphagia,
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odynophagia, bloating, and significant weight loss. In
cases where patients have esophageal dysmotility, a con-
version to a partial wrap such as a Dor or Toupet fundo-
plication may be appropriate over a redo Nissen
fundoplication.'® Patients found to have delayed gastric
emptying due to gastroparesis or connective tissue disor-
ders such as scleroderma may benefit from a conversion
to a roux-en-Y gastric bypass to address not only gastric
dysmotility but also separation of parietal cells from con-
tiguous proximity to the gastroesophageal junction to
assist with reflux-related pain. Patients may alternatively
be trialed with a surgical or endoscopic per-oral pyloro-
plasty in a staged approach to aid with dysmotility prior
to or instead of pursuing surgical fundoplication revision
or takedown.'*!3

Depending on the case series, patient satisfaction
after revisional antireflux surgery remains high, up to
80% to 90%. However, a full discussion and conscien-
tious decision-making is warranted given rates of up to
21% intraoperative and 16% postoperative complica-
tions after reoperative surgery. While there is a higher
use of laparoscopic approach to revisional fundoplica-
tion, this has been associated with complication rates
ranging between 4% and 32%. Given the increased
amount of adhesive disease and perturbed anatomy, rates
of conversion to open procedures are not inconsequential
at around 3% to 10%. This is salient considering the
higher rates of postoperative complications and 30-day
mortality of up to 3% associated with open reoperative
antireflux surgery. The more common complications
after reoperative antireflux surgery include pneumotho-
rax and pneumonia or respiratory insufficiency. While
rarer in the order of 1% to 2% incidence, more devastat-
ing complications such as gastrointestinal leak due to
missed esophageal or gastric injury may occur.
Retrospective studies have additionally found various
patient risk factors that escalate surgical failure, includ-
ing larger hiatal hernia size, female gender, age greater
than 50 years, chronic cough, and morbid obesity.'® More
recent limited prospective studies demonstrate increased
morbidity associated with serial repeat fundoplication
surgeries for recalcitrant acid reflux, which can be miti-
gated by consideration for reconstructive Roux-en-Y
diversion with durable clinical outcomes over revisional
fundoplication.!”' The ability to control modifiable life-
style factors, such as obesity and medical comorbidities,
in conjunction with maximized acid suppression medica-
tion may be advantageous over assuming the above risks
inherent in reoperative surgery.

Risk stratification and surgical approach are impor-
tant in patients with severe obesity. Obesity has been
demonstrated as an independent risk factor predisposing
one to primary antireflux surgery failure. Body mass
indices of greater than 30 were positively correlated with

approximately 20% to 25% increased incidence of recur-
rent hiatal hernia and fundoplication disruption com-
pared to non-obese patients.'” The mechanism behind
this association remains unclear, but may be a compound
effect of technical difficulty in executing a well-formed
fundoplication in a patient with severe obesity, and also
with the higher intra-abdominal pressure caused by
increased central abdominal weight. The latter hypothe-
sis is further underscored by our previous experiences
where reflux resolution was achieved with concomitant
hiatal hernia repair with longitudinal sleeve gastrectomy,
but this effect was short-lived only while initial weight
loss occurred.”®?! With weight plateau and/or regain,
symptoms recurred suggesting that degree of obesity and
patient weight have an intimate relationship with acid
reflux pathophysiology. As is the current practice in our
institution, Roux en-Y gastric bypass is the preferred
procedure for antireflux purposes at index operation
among patients with severe obesity and metabolic syn-
drome, rather than a revisional approach.?

Other technical considerations may impact the pro-
posed surgical approach to reoperative antireflux
procedures. Generally speaking, early postoperative com-
plications such as immediate fundoplication herniation
are generally addressed via an abdominal approach with
repeat laparoscopy. Typically, and specifically in our prac-
tice, chronic, later complications are approached via lapa-
roscopy, but there may be specific advantages to
thoracoscopy. This is to avoid substantial adhesive disease
and re-approach antireflux surgery in a naive plane with
optimal exposure to native anatomy, though there is no
data-proven superior approach. Retrospective reviews and
case series demonstrate 55% to 80% of reoperative antire-
flux surgeries are completed laparoscopically, followed
by 20% to 25% completed via an open abdominal
approach, and the minority remainder of cases via thora-
cotomy or thoracoscopy.?>?* Data also suggest that with
increased experience in revisional cases, an increasing
number of operations are approached and completed lapa-
roscopically. For many cases, a takedown of the pre-exist-
ing fundoplication is warranted to allow for either
re-fundoplication or conversion to a partial wrap versus
Roux-en-Y reconstruction. This allows for precise identi-
fication of the esophagus, esophago-gastric junction, and
fundus. In instances of wrap disruption or slippage, repeat
fundoplication is often reasonable pending fundus viabil-
ity after dissection and preserved esophageal and gastric
motility. Close examination of the hiatal crura is critical to
determine the presence of a recurrent hernia which would
require cruroplasty using sutures with or without pledgets
depending on tissue quality. While also important during
primary fundoplication and hiatal hernia repair, attaining
complete mediastinal dissection of the distal esophagus to
allow for at least 3cm of tension-free intraabdominal
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esophageal length is critical during reoperative cases to
prevent another re-herniation. Determination of this length
should occur without downward tension on the esopha-
gus, to identify true distance. When necessary, a Collis or
wedge gastroplasty can be fashioned to ensure adequate
esophageal length. In some instances where hiatal hernias
are large and strength of crural repair is tenuous, some
may elect to reinforce the repair using bio-absorbable
mesh. The usage of prosthetic mesh is selective and case-
specific, dependent on defect size, tissue attenuation, and
tension across repair after satisfactory reapproximation.
Additionally, select cases may warrant gastropexy sutures
to not only anchor the stomach within the intraabdominal
cavity, but also emphasize invagination of the distal
esophagus within the fundus to restore the biomechanics
of the Angle of His.?® Lastly, esophagectomies are rare but
a reserved last option usually applied in multiple reopera-
tive cases where sequelae of previous surgeries make res-
toration of the gastroesophageal junction impossible and/
or presence of significant esophageal damage from long-
standing reflux, severe esophageal dysmotility, or lack of
esophageal length that cannot be addressed using the
maneuvers listed above. This may also be used in cases
where intra-operative dissection has resulted in gastric or
esophageal perforation, or ischemia from dissection in a
severely scarred plane. Our experience has demonstrated
the possible use of an esophagojejunostomy with Roux
en-Y reconstruction in these scenarios but would be
dependent on operator experience and patient factors on a
case-by-case basis.?’

Future Directions

Management of recalcitrant upper gastrointestinal symp-
toms after primary antireflux surgery remains a chal-
lenging clinical conundrum not only due to difficulties
related to accurate diagnosis but also significant opera-
tive considerations related to disease ctiology, proce-
dural risks, and technical factors. As with all disease
processes, refractory GERD requires clinical acumen
using appropriate diagnostic adjuncts and prudent deci-
sion-making to optimize patient outcome. Evidence
demonstrates that reoperative surgery can be a highly
satisfactory endeavor for an otherwise debilitating dis-
ease process. While outside the purview of this review,
medical optimization remains a key step after primary
antireflux surgery and a critical arbitrage opportunity to
save patients from potential reoperative risk and compli-
cations. The field of benign foregut surgery is rapidly
evolving, especially with the proliferation of robotic sur-
gery and rise of surgical endoscopy and endoluminal
procedures such as the transoral incisionless fundoplica-
tion (TIF).2® While TIF is still under study, the durability
of the procedure’s antireflux effect has been questioned

given significant rates of wrap disruption diagnosed in
post-procedural endoscopy.?*° More relevant to this dis-
cussion, studies have shown longer operative times in
surgical revision of failed TIF compared to failed surgi-
cal fundoplication due to a higher level of distorted
native anatomy and more tedious dissection.?” While TIF
and other novel procedural approaches to revisional sur-
gery is beyond the scope of this paper, we acknowledge
that as the landscape of procedures for benign reflux dis-
ease evolves, conscientious evaluation for revisional sur-
gery will continue to play a steadfast role in the successful
management of GERD.
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