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Gastroenterologists may be called upon to manage patients who have had antireflux surgery that
failed. The available literature on this topic comprises predominantly reports on retrospective,
observational studies written by surgeons who often have focused on how technical deficiencies in
performing the operation led to the failure. Such reports are of limited value to the
gastroenterologist seeking guidance on patient management. Furthermore, comparisons among
the reports are confounded by the lack of a standardized definition for failed antireflux surgery. This
report critically reviews the available literature, and suggests a practical approach to the
management of patients who have symptoms that were not completely relieved, that reappeared
later, or that were caused by antireflux surgery.

Medical therapy for gastroesophageal reflux disease
(GERD) focuses on suppressing gastric acid secretion, but
does little to correct the anatomical and physiological ab-
normalities that predispose to gastroesophageal reflux (1).
In contrast, antireflux surgery attempts to correct the reflux
diathesis by returning the gastroesophageal junction to its
normal anatomical location within the abdomen, and by cre-
ating a barrier to reflux through fundoplication and through
repair of the diaphragmatic crurae that surround the dis-
tal esophagus (2). Both medical and surgical therapies can
be highly successful in healing the symptoms and signs of
GERD, but both occasionally fail. This report deals with the
management of patients with failed antireflux surgery.

A MEDLINE search of reports published in English since
1966 using the search strategy “(fundoplication or antireflux)
and (failed or failure or unsuccessful)” yielded 235 articles.
A review of these articles and their references revealed 44
reports dealing primarily with the evaluation and/or manage-
ment of failed antireflux surgery (excluding reports that fo-
cused exclusively on postoperative dysphagia) (3—47). There
were no reports of randomized, controlled therapeutic tri-
als. The available literature comprised predominantly reports
on retrospective, observational studies. Furthermore, most of
the reports are written by surgeons who focused primarily on
how technical deficiencies in the performance of the opera-
tion may have led to failure. Such reports are of limited value
to the gastroenterologist who must treat patients who have
failed fundoplications.

One fundamental problem that confounds comparisons
among these reports is the lack of a standardized definition
for failed antireflux surgery. Fundoplications can “fail” in any
number of ways. For example, the surgery can fail to control
the primary GERD manifestation for which the operation was
prescribed. Most commonly that manifestation is heartburn,

but fundoplication also is used to control extraesophageal
GERD manifestations like asthma and laryngitis, or atypical
GERD symptoms like noncardiac chest pain. Few would ar-
gue that the operation is a failure if the primary symptom is
unchanged or worse after surgery. But what if the symptom
is still present, only improved to the point that it is more tol-
erable or more readily controlled with medication? Is that a
failure or an incomplete success?

Another frequently used definition of failure includes the
appearance of new symptoms such as dysphagia, bloating,
or diarrhea after surgery. If the operation has eliminated the
primary complaint, one could argue that the new symptom
should be deemed a complication rather than a failure. Timing
is also an issue in defining surgical failures. Symptoms can
occur early or late after fundoplication. Should the operation
be considered a failure if the patient had days, weeks, months,
or years of relief before symptoms appeared or recurred?

Although these semantic issues may confound compar-
isons among reports, their subtleties are likely to be lost on
the patient who has disabling symptoms following a fundo-
plication. Such a patient probably will not be comforted by
reassurance that his or her symptoms do not meet the criteria
for a surgical failure. This report does not advocate any spe-
cific, arbitrary definition for failed antireflux surgery. Rather,
the report suggests a practical approach to the management
of patients who have symptoms that were not completely re-
lieved, that reappeared later, or that were caused by antireflux
surgery.

SYMPTOMS INCOMPLETELY RELIEVED OR REAPPEARING
LATER AFTER ANTIREFLUX SURGERY

There are two major categories for symptoms that either
were incompletely relieved or reappeared later after antireflux



surgery: (1) Symptoms that are due to gastroesophageal reflux
that was not eliminated by the operation, and (2) symptoms
that are not due to gastroesophageal reflux. The distinction
between these categories often can be made on the basis of a
careful history and endoscopic examination. In some cases,
a barium contrast study (upper gastrointestinal [UGI] series),
esophageal pH monitoring study, and esophageal manometry
also may be needed.

History

It is important to ascertain specifically what is the symptom
that has not been relieved by fundoplication, especially for
patients who complain of persistent heartburn. Patients often
do not understand the meaning of the term “heartburn,” and
they may use it to describe a variety of symptoms that are
related only indirectly or not at all to gastroesophageal reflux
(48). GERD frequently is associated with functional symp-
toms that may not be due to the reflux of gastric contents
(49). In the VA cooperative study of medical and surgical
therapies for GERD, for example, approximately 50% of the
medically treated patients complained of abdominal disten-
tion and fullness during a 1-yr follow-up period (50). Such
complaints are more likely to be epiphenomena unrelated to
GERD, or manifestations of the poorly defined gut motility
disorder that predisposes to GERD, rather than symptoms
caused directly by gastric juice refluxing into the esophagus.
Nevertheless, some patients refer to these functional symp-
toms as “heartburn.”

Patients who are most likely to respond well to antireflux
surgery are those who have GERD symptoms that respond
well to medical antireflux therapy, and who have pathological
acid reflux demonstrated by pH monitoring (51). However,
symptoms that were not due to gastroesophageal reflux in the
first place are unlikely to be relieved by antireflux surgery.
For the patient who complains of postoperative heartburn,
therefore, the physician should ask for a specific description
of the sensation, and should ask whether the sensation differs
from that experienced preoperatively. Such a careful history
will help to distinguish an operation that failed for technical
reasons from a failure of preoperative diagnosis.

Endoscopy
For patients with symptoms after fundoplication, endoscopy
can answer several important questions: (1) Is there reflux
esophagitis? The presence of reflux esophagitis after antire-
flux surgery provides objective evidence that the operation
has not controlled GERD (2). Is there another lesion that can
explain the symptoms? The finding of a gastric or duodenal
ulcer, for example, might explain new symptoms of abdom-
inal pain. (3) Does the fundoplication appear to be anatomi-
cally correct? In this regard, the endoscopist should attempt
to ascertain the location, orientation, and span of the fundo-
plication, and the presence of paraesophageal herniation.
The two most commonly used fundoplication procedures
(Nissen and Toupet) create characteristic folds in the prox-
imal stomach that usually can be seen best with the endo-
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Figure 1. An anatomically correct fundoplication. Note that the
folds caused by the fundoplication are located just below and par-
allel to the diaphragm. The folds should measure approximately 1—
2 cm in span.

scope in the retroflexed position (Figs. 1 and 2) (34, 52). The
folds of the fundoplication should be located just below the
diaphragm. If the folds are seen above the diaphragm, it is
an indication that the fundoplication has herniated into the

Figure 2. Endoscopic photograph of an anatomically correct
Nissen fundoplication, retroflexed view. The fundoplication folds
are located below the diaphragm, and the folds run parallel to the
white distance line on the endoscope. (Photograph provided by Dr.
David Johnson.)
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Figure 3. A slipped fundoplication. There is a pouch of stomach
proximal to the fundoplication folds. A slipped fundoplication can
occur in two ways: (1) The fundoplication is fashioned in the cor-
rect location, but a portion of the stomach later herniates (“slips”)
through the fundoplication; or (2) the surgeon mistakes the prox-
imal stomach for the distal esophagus, and inadvertently fashions
the fundoplication around the stomach.

chest, which usually results from disruption of the crural re-
pair (28). If there is a pouch of stomach proximal to the folds
of the fundoplication, the condition is called a “slipped” fun-
doplication (e.g., a “slipped Nissen”) (Fig. 3). A slipped fun-
doplication can occur in two ways: (1) The fundoplication is
fashioned in the correct location, but a portion of the stomach
later herniates (“slips”) through the fundoplication; or (2) the
surgeon mistakes the proximal stomach for the distal esoph-
agus, and inadvertently fashions the fundoplication around
the stomach. Although the latter situation represents an ini-
tial surgical error rather than a later slippage (herniation), the
condition is called a slipped fundoplication despite the mis-
nomer. Finally, the absence of fundoplication folds suggests
total disruption of the antireflux procedure (the “missin’ Nis-
sen”). Any of these abnormalities can render the antireflux
surgery ineffective.

The folds of a properly constructed fundoplication should
be oriented parallel to the diaphragm. An oblique orienta-
tion of the folds suggests twisting of the fundoplication, or
improper construction of the wrap using the body rather than
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Figure 4. Obliquely oriented fundoplication folds. This can be
caused by herniation of the wrap or by improper construction of
the wrap using the body rather than the fundus of the stomach.

the fundus of the stomach (Figs. 4 and 5) (34). Either of these
conditions can cause postoperative gastroesophageal reflux,
dysphagia, or both. The folds should measure approximately
1 to 2 cm in span. A wider span indicates a too-generous
fundoplication that can cause dysphagia. A paracsophageal

Figure 5. Endoscopic photograph of a slipped Nissen fundopli-
cation, retroflexed view. The fundoplication folds are oriented
obliquely to the white distance line on the endoscope, and there
is a pouch of stomach proximal to the folds. (Photograph provided
by Dr. David Johnson.)



Figure 6. Endoscopic photograph of a paraesophageal hernia,
retroflexed view. The herniated pouch of stomach is located next
to the fundoplication folds. (Photograph provided by Dr. David
Johnson.)

hernia also can cause dysphagia by pressing on the distal
esophagus (Fig. 6). The herniated portion of the stomach
in these cases usually originates from the fundoplication it-
self, and may result from attempts to construct a “floppy”
wrap (28).

UGI Series

Endoscopic examination clearly is more sensitive than bar-
ium contrast radiography for identifying mucosal lesions
of the esophagus like reflux esophagitis (53). However,
paraesophageal hernias and anatomical relationships among
organs may be better appreciated by UGI series than by en-
doscopy. If the endoscopist suspects paraesophageal hernia-
tion, or has any question about the anatomy of the repair,
an UGI series often can help to define the anatomy. For
patients with postfundoplication dysphagia, the radiologist
also can provide an assessment of the efficacy of esophageal
emptying.

Esophageal pH Monitoring

Ambulatory monitoring of esophageal pH can document the
pattern, frequency, and duration of acid reflux after fundopli-
cation, and can establish the association between episodes of
acid reflux and symptoms (54). An esophageal pH monitoring
study can help to establish that postoperative symptoms are
due to acid reflux. The demonstration of normal esophageal
acid exposure and lack of symptom correlation with reflux
episodes strongly suggest that the postoperative complaints
are not caused by persistent acid reflux. Alternatively, the
demonstration of abnormal acid reflux and the correlation of
symptoms with reflux episodes establish that the operation
has failed at its primary goal.
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Esophageal Manometry

Esophageal manometry can be useful to document whether
there is an esophageal motility abnormality that may be con-
tributing to the postfundoplication symptoms. Esophageal
manometry is most likely to be helpful for the evaluation of
postoperative dysphagia (see below).

Symptoms due to Persistent Gastroesophageal

Reflux after Fundoplication

If the above procedures indicate that the postfundoplication
symptoms are due to persistent gastroesophageal reflux, then
the two major therapeutic options are medical antireflux ther-
apy or surgical revision of the fundoplication. Perhaps endo-
scopic antireflux procedures may be used for this indication
in the future, but presently there is little published informa-
tion on endoscopic therapy for patients with failed antireflux
surgery. Proton pump inhibitors (PPIs) are highly effective
antisecretory agents (1) and, in theory, postfundoplication
symptoms that are due to acid reflux should respond well to
PPI therapy. Few data are available specifically on the efficacy
of PPIs in patients with failed antireflux surgery, however,
and it is difficult to provide a precise estimate on how often
PPI therapy will be successful in this setting. Nevertheless,
if symptoms appear to be due to persistent acid reflux, then
a trial of PPI therapy is warranted. If the symptoms are well
controlled by PPI therapy, reoperation may not be necessary.

A number of reports have dealt specifically with the re-
sults of reoperation for patients with failed antireflux surgery
(4, 6, 8,9, 11, 12, 14-16, 19-25, 27-31, 33, 36-43). The
primary reason for reoperation in these series was persistent
gastroesophageal reflux (manifested by heartburn and/or re-
gurgitation) in approximately 50% of patients, dysphagia in
approximately 30%, and the combination of persistent re-
flux and dysphagia in approximately 20% patients. Although
none of these reports can be considered definitive, there is
a consensus among the authors on several issues regarding
reoperation for failed antireflux surgery: (1) Reoperation is
more challenging technically than the primary repair. (2) The
success rate for symptom relief after reoperation (70-85%)
is somewhat lower than that reported for the primary repair.
(3) The success rate appears to decrease with subsequent
reoperations. In one series, for example, good-to-excellent
results were found in 85% of patients who had one reopera-
tion, 66% of patients who had two reoperations, and only
42% of patients who had three or more reoperations (8).
(4) The mortality rate is higher than that for the primary
repair. For the first antireflux surgery, the mortality rate is ap-
proximately 0.1-0.3% (55-57). For reoperation, the mortality
rate appears to be approximately 1% (34).

A number of surgical authorities advocate reoperation for
patients who have symptomatic gastroesophageal reflux that
clearly is due to a correctable, technical failure of antireflux
surgery. However, there is no compelling reason to choose
reoperation over continued medical therapy if that therapy
is controlling the symptoms and signs of GERD. There are
no randomized trials showing that one form of therapy is
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superior to another in this setting, and there are substantial
hazards associated with reoperation.

For patients who are interested in another antireflux oper-
ation, it is important to clarify specifically what are the goals
that they are trying to achieve with this treatment. For ex-
ample, is the patient hoping to get relief from troublesome
symptoms that are not responding to medical therapy? If that
is the case, then before recommending another procedure the
physician should ascertain that the unresponsive symptoms
are in fact due to reflux, and are likely to respond to fundo-
plication. Patients who have atypical symptoms that persist
despite adequate PPI therapy may have functional disorders
or other problems unlikely to respond to procedures designed
to prevent reflux. Some patients request surgery because they
think it will prevent esophageal cancer (58). Such patients
should be counseled regarding their true risk for this cancer,
and should be informed that a cancer-preventive role has not
been established for any GERD treatment. Patients who re-
quest reoperation because they find it inconvenient to take
antisecretory medications should be informed of recent data
suggesting that many patients continue to take these medica-
tions after antireflux surgery (58, 59).

SYMPTOMS CAUSED BY ANTIREFLUX SURGERY

Dysphagia

Approximately 50% of patients experience dysphagia imme-
diately after fundoplication, presumably as a consequence of
the edema and inflammation caused by the surgery (60, 61).
These patients are treated with dietary modifications and re-
assurance, and the dysphagia usually resolves spontaneously
within 2-3 months. However, some 3% to 24% of patients
experience dysphagia that persists beyond 3 months, or that
is so severe as to require treatment beyond dietary modifica-
tions (60, 61).

Table 1 lists the causes of persistent or severe post-
fundoplication dysphagia. Patients with peptic esophageal
strictures may have dysphagia that does not improve after
fundoplication, especially if the operation is not successful
in controlling reflux esophagitis (26). Indeed, even in the ab-
sence of peptic stricture, severe reflux esophagitis can cause
dysphagia (62). Endoscopy can establish whether there is
an esophageal stricture or inflammation that might be con-

Table 1. Causes of Persistent Post-Fundoplication Dysphagia

GERD-related
Peptic esophageal stricture
Recurrent reflux esophagitis

Mechanical obstruction resulting from fundoplication
Fundoplication too long or too tight
Slipped fundoplication
Paraesophageal hernia

Esophageal motility disorder
Ineffective esophageal motility
Achalasia missed preoperatively
Achalasia developed postoperatively

tributing to postfundoplication dysphagia. If there is reflux
esophagitis, a trial of PPI therapy is warranted. If the dyspha-
gia resolves with PPI therapy, no additional treatment may be
required. If there is a peptic stricture, dilation therapy should
be performed.

If the endoscopy or barium swallow suggests that the fun-
doplication has resulted in a mechanical obstruction of the
esophagus, a trial of dilation therapy usually is warranted (60,
61). Mechanical obstruction of the esophagus can result if the
fundoplication is too long or too tight, if the diaphragmatic
crural repair constricts the esophagus, or if there is an in-
flammatory reaction to mesh or other foreign materials that
are occasionally used in the repair. With such mechanical
obstructions, dilation can relieve the dysphagia in one-half
to two-thirds of cases. Among patients for whom dilation
therapy is successful, approximately 75% require only one
session of dilation therapy. Most of the published experi-
ence involves esophageal dilation with mercury-filled rub-
ber or polyvinyl bougies, with patients dilated to a mean
diameter of approximately 18 mm (54 French gauge). The
available reports of small series describe no complications
from esophageal bougienage for postfundoplication dyspha-
gia, even when the dilations were performed within the first
week after surgery (60, 61).

For patients who have dysphagia due to a slipped fundopli-
cation or paraesophageal herniation, a number of authorities
advise that dilation therapy usually will fail and that reopera-
tion will be necessary in most cases (28). Indeed, the reported
success rate for dilation therapy in this setting is less than 30%
(60). However, in the absence of randomized therapeutic tri-
als comparing dilation and reoperation, the relative efficacy
of the procedures in relieving dysphagia is not clear. The fail-
ure rate for nonoperative therapy may be exaggerated due to
a number of biases that affect the outcome of observational
studies. For example, if physicians start dilation therapy with
the bias that it will not work, then they will be predisposed
to abandon the treatment early in favor of operative therapy
(self-fulfilling prophecy).

Manometric studies on patients with severe GERD often
exhibit evidence of ineffective esophageal motility in which
some wet swallows elicit low-amplitude peristaltic waves,
low-amplitude simultaneous contractions, failed peristaltic
sequences, or no contractions in the esophagus (63, 64). For
such patients, antireflux surgeons traditionally have advo-
cated the performance of a “loose wrap” such as a Toupet
fundoplication to prevent the postoperative dysphagia that
might result from a “tight wrap” such as a conventional
Nissen fundoplication. Although a recent randomized trial
found that such preoperative motility abnormalities had no
effect on the frequency of postoperative dysphagia, irrespec-
tive of the type of fundoplication performed (65), ineffec-
tive esophageal motility undoubtedly can contribute to post-
fundoplication dysphagia. Nevertheless, the finding of in-
effective esophageal motility on manometric examination
has no clear therapeutic implications for the patient with
postfundoplication dysphagia. Prokinetic agents such as



metoclopramide have not been shown to be helpful in this
setting, and a trial of dilation therapy usually is warranted
with the rationale that even a minimal mechanical obstruc-
tion might contribute to dysphagia in patients with abnormal
esophageal motility. One group has suggested that esophageal
resection and reconstruction by colonic or jejunal interposi-
tion is preferable to another antireflux operation for patients
who have postfundoplication dysphagia associated with se-
vere ineffective esophageal motility (26). The evidence to
support such an aggressive and potentially hazardous treat-
ment is very limited, however.

Achalasia is an important diagnosis to consider in patients
with postfundoplication dysphagia, especially if no fixed me-
chanical obstruction is apparent by endoscopy or barium
swallow, and the response to conventional dilation therapy
with bougies or through-the-scope balloons is poor. Mano-
metrically, classical achalasia is characterized by incomplete
relaxation of the lower esophageal sphincter (LES) with swal-
lowing (i.e., swallowing causes LES pressure to fall to a nadir
value that remains >8 mmHg above gastric pressure), and
aperistalsis in the body of the esophagus (64). There are also
a number of atypical disorders of LES relaxation (achalasia
variants) in which swallowing causes incomplete relaxation
of the LES, but some peristalsis is preserved. These atypical
disorders of LES relaxation can behave like achalasia clini-
cally, and in their response to treatments aimed at reducing
residual LES pressure.

Approximately one-third of patients with achalasia have
heartburn that can be indistinguishable from that of GERD
(66). Such patients may be misdiagnosed as having GERD,
and may be referred for fundoplication when they have a
poor response to medical antireflux therapy. Fundoplications
performed on patients with achalasia mistakenly diagnosed
as GERD can result in severe dysphagia. Such a mistake is
especially likely if esophageal manometry is not performed
before the fundoplication (67).

Both the atypical and classical forms of achalasia have been
reported to develop after, and presumably as a consequence
of, antireflux surgery. In one study of 103 patients who had
esophageal manometry before and after laparoscopic Nissen
fundoplication, the mean residual pressure after LES relax-
ation was found to increase from 1.2 mmHg preoperatively to
10.8 mmHg after surgery (68). Pursnani et al. described sim-
ilar results on residual LES pressure in 20 patients who had
pre- and postoperative esophageal motility studies (69). Thus,
antireflux surgery can create the functional equivalent of an
atypical disorder of LES relaxation. In another report of 250
patients who had laparoscopic Nissen fundoplications and
preoperative esophageal motility studies showing no achala-
sia, seven patients (3%) developed achalasia postoperatively
(defined as complete disappearance of esophageal peristalsis
on postoperative manometry or fluoroscopy with or with-
out incomplete LES relaxation) (70). Unlike patients with
dysphagia due to the mechanical effects of fundoplication
(whose symptoms appear early after surgery), the patients
with postfundoplication achalasia in this series did not de-
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velop severe dysphagia until a mean of 135 days postoper-
atively. In contrast, Ellingson et al. described nine patients
who developed manometrically confirmed, classical achala-
sia after fundoplication, all of whom experienced dysphagia
in the immediate postoperative period (71). These reports all
suggest that fundoplication can cause classical or atypical
achalasia, but the mechanism is not known. It is not clear
whether the incomplete relaxation of the LES results from
injury to the innervation of the sphincter or from mechanical
effects of the operation.

Although no therapy for achalasia can reliably restore
esophageal peristalsis, dysphagia often responds well to treat-
ments that reduce residual LES pressure through pharmaco-
logical or mechanical means (e.g., botulinum toxin injection,
pneumatic dilation, Heller myotomy) (72). In the aforemen-
tioned series of seven patients with achalasia that developed
after Nissen fundoplication, three improved when they were
treated with botulinum toxin injection, and one improved af-
ter Heller myotomy (70). In contrast, neither of the two pa-
tients who were treated with another antireflux procedure had
improvement in their dysphagia. In a series of 14 patients
who had pneumatic dilation using 30 mm to 40 mm diam-
eter balloons for postfundoplication dysphagia that did not
respond to bougienage, 9 patients (64%) had a good response
and there were no serious complications (73). The nadir LES
relaxation pressure correlated with success for pneumatic di-
lation in this study. All six patients whose predilation nadir
LES pressure was >10 mmHg had a good response to the
procedure. Pneumatic dilation was successful in five of nine
patients (56%) with postfundoplication achalasia in another
series, but one patient had a balloon-induced perforation that
required surgical repair (71). These and other studies suggest
that pneumatic dilation can be effective in patients who have
postfundoplication dysphagia with manometric features of
incomplete LES relaxation (74). The perforation rate does
not appear to differ substantially from that for patients with
achalasia who have not had antireflux surgery, but experience
with pneumatic dilation in the postfundoplication setting is
limited.

Gas-Bloat Syndrome

The gas-bloat syndrome comprises an ill-defined and variable
constellation of symptoms that have been assumed to result
from the inability to vent gas from the stomach into the esoph-
agus after fundoplication (13). In addition to the sensation
of bloating, which is itself poorly defined, other features that
variably have been considered part of the gas-bloat syndrome
include abdominal distention, early satiety, nausea, upper ab-
dominal pain, flatulence, inability to belch, and inability to
vomit. In a number of reports that have dealt with gas-bloat
syndrome, furthermore, the authors have not even provided a
specific definition for the disorder. The cause of the syndrome
is not clear, but proposed mechanisms include: (1) inability
of the surgically altered GEJ to relax in response to gastric
distention (13); (2) acrophagia, a frequent habit of patients
with severe GERD, that continues in the postoperative period
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when the air cannot easily be vented (75); (3) impairment
of meal-induced receptive relaxation and accomodation of
the stomach with accelerated gastric emptying (76); and (4)
surgical injury to the vagus nerves, which delays gastric emp-
tying and interferes with the transient LES relaxation that is
part of the normal belch reflex (77-79).

The reported frequency of gas-bloat syndrome has ranged
widely, probably due to differences in the definition of the
disorder as well as to differences among patients and surgical
techniques. In one recent study of 84 patients who responded
to telephone questionnaires about their antireflux operations,
16 (19%) described the new onset of bloating after surgery
(80). In the VA trial of medical and surgical therapies for
GERD, both the medical and surgical patients were ques-
tioned for symptoms of gas-bloat syndrome at their quarterly
clinic visits (50). During the first year of the study, 81% of the
surgical patients had at least one symptom of the gas-bloat
syndrome. However, 60% of the medically treated patients
also had at least one of those symptoms. The symptoms gen-
erally were mild in both treatment groups, and their presence
did not preclude satisfaction with therapy. In the large major-
ity of cases in published series, furthermore, it appears that
the symptoms of gas-bloat syndrome resolve spontaneously
within six months (13).

Authorities recommend that patients with mild gas-bloat
syndrome should be treated with: (1) dietary modifications to
avoid gas-producing foods, (2) gas-reducing agents such as
simethicone, (3) prokinetic agents such as metoclopramide,
(4) advice to avoid aerophagia, and (5) reassurance that the
symptoms usually resolve spontaneously within months (13).
There is no convincing evidence that any of these measures
are effective in relieving the symptoms of gas-bloat syn-
drome, however. The Hill antireflux procedure, in which the
surgeon anchors the lower esophageal sphincter within the
abdomen and creates a flap-valve mechanism to prevent re-
flux, appears to have a very low incidence of gas-bloat syn-
drome. Some patients with severe gas-bloat have been treated
successfully by reoperation in which the original repair was
taken down, and a Hill posterior gastropexy was performed
(81). Such invasive therapy rarely should be needed, and
should be initiated only after a reasonable trial of conserva-
tive measures has failed, and only after small bowel obstruc-
tion and delayed gastric emptying have been excluded (see
below).

For patients with debilitating gas-bloat after antireflux
surgery, it is important for the clinician to differentiate gas-
bloat syndrome from a mechanical small bowel obstruction
(e.g., one caused by adhesions), and from delayed gastric
emptying due either to peptic ulceration that causes gas-
tric outlet obstruction or to vagal injury that impairs gastric
motility. Antireflux surgery in adults uncommonly results
in adhesions that cause small bowel obstruction, although
children appear to be susceptible to this phenomenon (82).
Radiographic tests such as computed tomography or entero-
clysis may occasionally be necessary to exclude a mechani-
cal small bowel obstruction in a patient with severe gas-bloat

syndrome. Endoscopy can identify peptic ulceration causing
mechanical obstruction of the gastric outlet. It may not be so
easy to exclude delayed gastric emptying due to vagal injury
in patients with severe gas-bloat syndrome, however.

Antireflux surgery usually accelerates the gastric empty-
ing of both liquids and solids (75, 83). Vagotomy, in con-
trast, can delay gastric emptying of solids by interfering with
antral motility and pyloric relaxation (78, 84). Therefore, va-
gal injury during fundoplication might cause delayed gastric
emptying with symptoms similar to those of gas-bloat syn-
drome. Radionuclide tests that can document delayed gas-
tric emptying are widely available (85), and the demonstra-
tion of delayed gastric emptying by these tests in a patient
with severe symptoms of gas-bloat suggests that vagal injury
could be contributing to the problem. This finding might have
therapeutic implications, because it suggests a role for treat-
ments aimed at relaxing the pylorus such as pyloroplasty
or botulinum toxin injection. A number of functional tests
are available to document the integrity of the gastric vagal
innervation (e.g., the Congo red test, sham-feeding with gas-
tric acid analysis, sham-feeding with measurement of plasma
levels of pancreatic polypeptide) (86, 87). However, these
tests are not performed widely, and their clinical utility in
identifying patients who would benefit from procedures such
as pyloroplasty and botulinum toxin injection has not been
established.

For symptomatic patients with delayed gastric emptying
documented by radionuclide tests, treatment can begin with
the prescription of frequent, small-volume meals that are low
in fat and fiber. Prokinetic agents such as metoclopramide
and erythromycin have been recommended, although there
is little evidence that these medications are useful in patients
with delayed gastric emptying after fundoplication. The man-
agement of patients who have troubling symptoms despite
these measures is disputed. Nutrition can be supported us-
ing jejunostomy tubes or parenteral nutrition, but these are
unattractive, long-term therapeutic options. The insertion of
percutaneous endoscopic gastrostomy (PEG) tubes for “vent-
ing” has been tried, but there is no clear documentation for the
success of this procedure (13, 88). Furthermore, PEG tube in-
sertion can be complicated by leakage and infection, and the
procedure causes adhesions between the stomach and abdom-
inal wall that might complicate subsequent surgical attempts
to revise the fundoplication. Simple revision of the fundo-
plication alone is not likely to improve gastric emptying that
has been compromised by vagal injury. A gastric drainage
procedure such as pyloroplasty or gastroenterostomy might
be indicated if the symptoms clearly are due to antropyloric
dysfunction caused by vagal injury. However, no preopera-
tive test has been shown to predict reliably which patients
will benefit from such invasive therapy. In this situation, the
clinician can consider a trial of botulinum toxin injection into
the pyloric sphincter muscle, even though only very limited
observational data support this practice.

In one report of three patients with severe gastropare-
sis, one of whom had symptoms develop after Nissen



fundoplication, the injection of 200 U of botulinum toxin
into the pylorus resulted in symptomatic improvement in all
three with no complications (89). In another report of 10
patients with severe gastroparesis, one of whom had symp-
toms develop after Toupet fundoplication, the injection of
80—100 U of botulinum toxin into the pylorus resulted in
significant improvements in symptoms and gastric emptying
without complications (90). Clearly, further study is needed
to determine the precise efficacy and safety of this proce-
dure. However, this therapy appears to be reasonably safe,
the rationale for its use is plausible, and limited data suggest
that some patients will benefit. For patients with documented,
severe gastroparesis after fundoplication for whom conserva-
tive measures have failed, therefore, a trial of botulinum toxin
injection seems warranted before considering more invasive
therapies.

Diarrhea

Diarrhea is a frequent complication of antireflux surgery. In a
study of 84 patients who responded to a telephone question-
naire about their antireflux operations, 15 (18%) described
the new onset of diarrhea after surgery (91). The diarrhea
developed within 6 wk of the operation in 10 of those 15
patients. In four cases, the diarrhea was associated with
fecal incontinence. Diagnostic testing for the cause of di-
arrhea was not performed routinely, but no etiology other
than fundoplication was found in the seven patients who
had such testing. Within a 2-yr follow-up period, only 2 of
the 15 patients (13%) had complete resolution of their diar-
rhea. Other reports have described even higher rates of post-
fundoplication diarrhea (up to 33%), but those studies did
not describe whether diarrhea was present before the oper-
ation (91, 92). The cause of postfundoplication diarrhea is
not known. Suggested mechanisms include (1) accelerated
gastric emptying, (2) vagal injury, and (3) postoperative di-
etary modifications. There is no specific treatment for patients
with postfundoplication diarrhea, and their management is
empirical.
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