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Abstract

Gastroesophageal reflux disease (GERD) is a common
disease with a prevalence as high as 10%-20% in the
western world. The disease can manifest in various
symptoms which can be grouped into typical, atypi-
cal and extra-esophageal symptoms. Those with the
highest specificity for GERD are acid regurgitation and
heartburn. In the absence of alarm symptoms, these
symptoms can allow one to make a presumptive di-
agnosis and initiate empiric therapy. In certain situa-
tions, further diagnostic testing is needed to confirm
the diagnosis as well as to assess for complications or
alternate causes for the symptoms. GERD complications
include erosive esophagitis, peptic stricture, Barrett’s
esophagus, esophageal adenocarcinoma and pulmonary
disease. Management of GERD may involve lifestyle
modification, medical therapy and surgical therapy. Life-
style modifications including weight loss and/or head of
bed elevation have been shown to improve esophageal
pH and/or GERD symptoms. Medical therapy involves
acid suppression which can be achieved with antacids,
histamine-receptor antagonists or proton-pump inhibi-
tors. Whereas most patients can be effectively managed
with medical therapy, others may go on to require anti-
reflux surgery after undergoing a proper pre-operative
evaluation. The purpose of this review is to discuss the
current approach to the diagnosis and treatment of gas-
troesophageal reflux disease.
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Core tip: Given the high prevalence of gastroesopha-
geal reflux disease (GERD) and the various complica-
tions which can result from inadequate treatment, it is
important for practioners to have a proper understand-
ing of the current approach to its diagnosis and man-
agement. Diagnostic tools including various methods of
pH testing are discussed. Furthermore, it is important
to understand the indications and contraindications to
anti-reflux surgery in order to optimize our patient’s
surgical outcomes. Management of GERD in the obese
patient may involve bariatric surgery and this is also
further discussed.
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SYMPTOMS AND EPIDEMIOLOGY

Gastroesophageal reflux disease (GERD) is defined as
symptoms or mucosal damage produced by the abnormal
reflux of gastric contents into the esophagus or beyond,
into the oral cavity (including larynx) or lungﬂ’zl. GERD
can be classified as non-erosive reflux disease (NERD) ot
erosive reflux disease (ERD) based on the presence or ab-
sence of esophageal mucosal damage seen on endoscopy.
The following document will provide a brief overview of
the epidemiology, clinical symptoms and complications
of GERD as well as a more comprehensive review of
the current approach to diagnosis and management.
GERD is one of the most commonly encountered
conditions by both primary catre physicians and gastroen-
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Table 1 Symptoms of gastroesophageal reflux disease

Typical Symptoms
Atypical Symptoms

Acid regurgitation, heartburn
Epigastric fullness, epigastric pressure,
epigastric pain, dyspepsia, nausea,
bloating, belching

Extraesophageal Symptoms Chronic cough, bronchospasm,
wheezing, hoarseness, sore throat,

asthma, laryngitis, dental erosions

terologists. To illustrate, a 2005 systematic review found
the prevalence of GERD (defined by at least weekly
heartburn and/or acid regurgitation) to be as high as
10%-20% in the Western world compared to a preva-
lence of less than 5% in Asia. There is a trend for higher
prevalence in North America compared to Europe, and
a trend for higher prevalence in Northern over Southern
Europem. It should be noted, however, that there are
limitations in the diagnosis of GERD based solely on pa-
tient symptoms as there are patients with endoscopic evi-
dence of GERD (eg., esophagitis or Barrett’s esophagus)
who lack symptoms and patients who have symptoms but
no objective evidence of GERD. The high prevalence of
GERD in combination with the high cost of acid lower-
ing medications results in the significant socioeconomic
burden associated with the disease.

GERD can manifest in a wide range of symptoms
which can be subdivided into typical, atypical and extra-
esophageal symptoms (Table 1). In general, symptoms
tend to be more common after meals and are often ag-
gravated by recumbency and relieved by acid lowering
medications'". Typical symptoms include heartburn and
acid regurgitation which have high specificity but low
sensitivity for GERD". Atypical symptoms such as epi-
gastric pain, dyspepsia, nausea, bloating, and belching
may be suggestive of GERD but may overlap with other
conditions in the differential diagnosis such as peptic
ulcer disease, achalasia, gastritis, dyspepsia and gastropa-
resis. Lastly, there are various extraesophageal symptoms
including chronic cough, asthma, laryngitis and dental
erosions'™. The current belief is that these symptoms are
caused by either microaspiration of refluxate or a vagally
mediated reflex triggered by distal esophageal acid expo-
sure. The shared vagal innervation of the cough reflex
and esophagus is believed to act as the pathway through
which distal esophageal acid exposure may lead to cough-
ing, a process known as the esophagobronchial reflex,
However, extraesophageal symptoms could be secondary
to a host of other conditions and should not uniformly
be attributed to a diagnosis of GERD, especially when
typical symptoms are absent.

GERD symptoms have a profound impact on health-
related quality of life (HRQoL). A 2011 systematic re-
view of nine studies, including a total of 14774 patients
with GERD, showed that persistent reflux symptoms
on PPI therapy are associated with reduced physical and
mental HRQolL, while reduced mental HRQoL at base-
line seemed to impair symptomatic response to PPIs.
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The authors recommended that one consider behavioral
and psychological factors when making decisions about
disease management in those patients with persistent re-
flux symptoms and reduced well-being despite PPI treat-
ment, Tt is therefore important to recognize, diagnose
and propetly treat patients with GERD in order to avoid
detrimental effects on quality of life as well as numerous
complications.

GERD-related complications include erosive esopha-
gitis, peptic stricture, Barrett’s esophagus, esophageal
adenocarcinoma and pulmonary disease. Esophageal
adenocarcinoma is thought to be more common in older
white males with elevated body mass index and screening

for Barrett’s esophagus is recommended in this group™™”.

DIAGNOSIS
The diagnosis of GERD is typically made by a combina-

tion of clinical symptoms, response to acid suppression,
as well as objective testing with upper endoscopy and
esophageal pH monitoring. For example, the combination

of moderate to severe typical symptoms and endoscopic
changes (erosive esophagitis or Barrett’s esophagus) are
highly specific (97%) for GERD (confirmed with pH
testing)[1
very valuable in the diagnosis, especially in the setting of

. However, a well-taken history alone can prove

heartburn and acid regurgitation which have a very high
specificity (89% and 95%, respectively), albeit low sensi-
tivity (38% and 6%) for GERD™. This can allow one to
make a presumptive diagnosis and begin empiric therapy,
thereby avoiding a comprehensive and costly evaluation
in every patient presenting with uncomplicated symp-
toms' . Additional testing may be necessary, however,
for those who do not respond to acid suppression, those
who have alarm symptoms (e.g., dysphagia, odynophagia,
iron deficiency anemia, weight loss, ¢#.) and those who
have suffered from the disease for an extended period of
time due to concern for Barrett’s esophagus'. The ratio-
nale for pursuing additional testing includes confirmation
of GERD as well as evaluation of GERD associated
complications or alternate diagnoses (Table 2).

Empirical therapy

As mentioned above, those with a history suggestive of
uncomplicated GERD manifesting in typical symptoms
of heartburn and/or regurgitation can be offered empiric
treatment (see treatment section). Typical symptoms that
are responsive to acid suppression offer additional evi-
dence for pathologic esophageal acid exposure and it is
reasonable to assume a diagnosis of GERD in patients
who respond to appropriate therapy'. On the other
hand, typical symptoms that do not improve warrant fur-
ther evaluation to demonstrate the existence of GERD
and evaluate for an alternate diagnosis. Likewise, patients
with atypical symptoms or non-cardiac chest pain as their
primary complaint should also be considered for further
diagnostic evaluation prior to empiric therapy. It should
be remembered that a minority of patients on even high
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Diagnostic test

Indication

PPI trial

Esophageal pH monitoring

Upper endoscopy

Barium esophagram

Esophageal manometry
recommended for GERD evaluation

Classic GERD symptoms with no alarm symptoms.

Refractory symptoms where GERD diagnosis is in question, pre-operative evaluation for non-erosive disease
Alarm symptoms (e.g., dysphagia), PPI unresponsive patients, high risk for Barrett’s esophagus

Evaluation of dysphagia, otherwise not recommended for GERD evaluation

Prior to anti-reflux surgery to rule out esophageal dysmotility (e.g., achalasia, scleroderma), otherwise not

GERD: Gastroesophageal reflux disease; PPI: Proton pump inhibitor.

dose proton pump inhibition will continue to have objec-
tive evidence of pathologic esophageal acid exposure on
ambulatory pH monitoring"”, likely a result of medica-
tion non-compliance or PPI resistance.

Ambulatory pH monitoring

Ambulatory reflux monitoring is the only modality al-
lowing direct measurement of esophageal acid exposure,
reflux episode frequency and association between symp-
toms and reflux episodes. It is typically used to evalu-
ate patients with persistent symptoms despite medical
therapy, particularly those without endoscopic evidence
of GERD, in order to confirm the diagnosis. It can also
be employed to monitor the control of reflux in those
on therapy with persistent syrnptornsm and is also recom-
mended in endoscopy negative patients prior to undergo-
ing anti-reflux surgery in order to confirm the diagnosis.

Reflux monitoring is typically performed using either
a wireless capsule or a transnasal catheter (pH alone or
combined pH-impedance) with the patient either on or
off acid suppression. Though there is no uniform con-
sensus regarding the most optimal method, each has its
advantages and disadvantages. For either study, diet and
activity should remain unchanged in order to capture an
accurate depiction of day to day esophageal acid expo-
sure.

Wireless capsule decreases patient discomfort, allows
for longer recording time, and may improve accuracy by
allowing the patient to resume normal activities without
the presence of a transnasal catheter. The test involves
endoscopic or transnasal placement of a radiotelemetry
pH sensing capsule to the mucosa of the distal esopha-
gus. The capsule (conventionally placed 6 cm above the
squamocolumnar junction) measures pH and transmits
the data via a radiofrequency signal to a small receiver
clipped onto the patient’s belt"”. Unlike with traditional
catheter-based systems, this approach allows the patient
to resume normal activity without the conspicuous pres-
ence of a transnasal catheter and also allows for addition-
al recording time (typically 48 h compared to 24 h record-
ing with catheter-based monitoring). Another advantage
of wireless capsule is the fixed position of the capsule
on the esophageal wall in comparison to catheter-based
systems where migration due to swallowing or talking has

[14,15

been shown to occur ™", Potential disadvantages include

additional expense due to endoscopic placement (as na-
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sal passage can be difficult due to size of capsule), eatly
detachment in a minority of patients, patient discomfort
which could require removal via repeat endoscopy, as well
as overdiagnosis of GERD due to ingestion of acidic
foods"". There is also some data suggesting an increased
number of reflux episodes during the first 6 hour period
following propofol administration"”.

Transnasal catheter pH testing is limited by patient
tolerance and 24 h monitoring but has the unique advan-
tage of adding impedance which allows distinguishing be-
tween acid and non-acid (weakly acidic or weakly alkaline)
gastroesophageal reflux. Impedance monitoring detects
changes in the resistance to electrical current across adja-
cent electrodes, allowing it to differentiate the antegrade
and retrograde bolus transit of both liquids and gas. Due
to the ability to detect both acid as well as nonacid reflux,
impedance-pH monitoring has greater sensitivity than pH
monitoring alone in the detection of gastroesophageal
reflux". Tt is the test of choice for on-PPI testing, as
these patients have lower rates of acidic reflux with con-
tinued episodes of weakly acidic reflux which can then
be detected with this modality. In contrast, both witeless
capsule and cathetet-based systems can be used for evalu-
ation of GERD in patients off acid suppression'"”.

Regardless of the pH monitoring system used, a
symptom-reflux correlation is made using either the symp-
tom index (SI) or symptom association probability (SAP),
the latter being the preferred statistical calculation'™”. This
allows for measurement of the strength of the association
between reflux events and symptoms. A positive associa-
tion combined with abnormal esophageal acid exposure
provides evidence that symptoms are being caused by

GERD.

Upper endoscopy

Upper endoscopy is the primary modality used in the
evaluation of the esophageal mucosa in patients with
GERD and also allows for biopsies of concerning lesions
(eg., Barrett’s metaplasia, strictures or masses). It is impor-
tant though to understand that there are limitations with
the use of upper endoscopy in the diagnosis of GERD.
For instance, while an endoscopy showing esophagitis or
Barrett’s esophagus essentially confirms the diagnosis of
GERD (high specificity), a normal endoscopy does not
refute the diagnosis. In fact, most patients with typical
symptoms of GERD will have no endoscopic evidence
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of GERD on esophagogastroduodenoscopy. Therefore,
an upper endoscopy is not required for the diagnosis and
is mostly performed for evaluation of GERD associated
complications and alternative diagnoses as well as for
placement of wireless capsule pH probes. Patients with
multiple risk factors for esophageal adenocarcinoma (age
50 years or oldet, male sex, white race, chronic GERD,
hiatal hernia, elevated BMI, and intra-abdominal distribu-
tion of body fat) should receive screening endoscopy for

Barrett’s esophagus[g].

Barium esophagram

Barium esophagram was once recommended as a screen-
ing test for GERD, but is no longer part of the diagnos-
tic evaluation. A 1996 study of 125 patients compared
barium esophagram to esophageal pH monitoring to
assess the accuracy of barium screening as a predictor
of abnormal esophageal acid exposure. A significantly
greater degree of abnormal esophageal acid exposure
occurred in patients who had a hiatal hernia or spontane-
ous reflux on barium radiography. However, the sensitiv-
ity and specificity of barium radiography for abnormal
degrees of acid reflux were insufficient and therefore
this test is no longer recommended in the diagnosis of
GERD™!. On the other hand, it is frequently used in the
evaluation of complications related to GERD (e.g., peptic
stricture) as well as in the evaluation of dysphagia in the
post anti-reflux surgery patient, in conjunction with en-
doscopic evaluation.

Esophageal manometry

Esophageal manometry is most useful for the evaluation
of dysmotility and has only limited utility in the evalua-
tion of GERD. Although disruption of the anti-reflux
barrier (gastroesophageal junction) and dysfunction of
esophageal peristalsis are common in GERD patients,
these findings are not diagnostic and therefore there is
no manometric pattern which is pathognomonic for
reflux™. The role of manometry in the evaluation of
GERD remains limited to preoperative testing for exclu-
sion of significant motility disorders such as achalasia
or scleroderma (clear contraindications to anti-reflux
surgery) as well as for assisting in proper positioning of
transnasal pH probes. Otherwise, this test is not recom-
mended for the diagnosis of GERD.

TREATMENT

GERD is a chronic disease that typically requires long
term management in the form of lifestyle modification,
medical therapy and, for a subset of patients, surgical
therapy.

Lifestyle changes

Lifestyle and diet modification traditionally have included
weight loss, head of bed elevation, avoidance of night-
time meals, and elimination of trigger foods such as
chocolate, caffeine and alcohol. A 2006 systematic review
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of 16 randomized trials evaluated the impact of lifestyle
measures on GERD and concluded that only weight loss
and elevation of the head of the bed improved esopha-
geal pH and/or GERD symptomsm. A 2006 systematic
review and meta-analysis suggested a positive association
between increasing BMI and the presence of GERD
within the United States and possibly within other coun-
tries as well”", Interestingly, BMI was found to be associ-
ated with symptoms of GERD in both normal weight
and overweight women and even moderate weight gain
among those of normal weight was found to cause or
exacerbate symptomsm]. Therefore, weight loss is recom-
mended for GERD patients who are overweight or who
have had recent weight gain.

For nighttime reflux symptoms, patients should el-
evate the head of the bed and avoid recumbency 3 h
postprandially. A recent study aimed to compare the
recurrence rates of ERD and NERD, and determine the
risk factors related to the recurrence. Recurrence was di-
agnosed when patients complained of GERD symptoms
requiring additional medication after initial recovery with
4-8 wk of PPI treatment. The authors found that a short-
er dinner-to-bedtime interval was the most significant
factor influencing the recurrence of GERD and patients
who usually slept within 3 h after eating had higher recur-
rence rates' . Despite strict compliance, lifestyle changes
alone are frequently inadequate at controlling symptoms
and medical therapy often becomes necessary.

Medical therapy

The mainstay of treatment of GERD is acid suppression
which can be achieved with several classes of medica-
tions including antacids, histamine-receptor antagonists
(H2RAs) or proton-pump inhibitors (PPIs). Studies have
shown more complete healing of erosive esophagitis and
heartburn relief with PPIs »s H2RA and this effect oc-
curs nearly twice as fast (healing rate and heartburn relief
of 11.7%/wk and 11.5%/wk »s 5.9%/wk and 6.4%/wk
in the PPI and H2RA groups, respectively)m. Addition-
ally, studies show that ERD is more difficult to treat with
H2RA compared to PPIs™ and patients with ERD tend
to have a higher symptom response to PPIs compared
to their NERD counterparts”. Therefore, it is recom-
mended to treat erosive reflux disease with maintenance
PPI therapy at the lowest effective dose as most will re-
lapse after discontinuation of therapym. In general, PPIs
are felt to be equally effective and patients should be
instructed to take these medications 30-60 min prior to
meals; the exception to this is dexlansoprazole which can
be taken irrespective of food intake.

In contrast, patients with NERD may potentially be
managed successfully with on-demand PPI or, alterna-
tively, with less costly therapy such as HaRAs. A 2001
study set out to determine the feasibility of step-down
therapy in patients with symptoms of GERD rendered
asymptomatic with PPIs. After 1 year follow up, 58%
of patients in the step-down group were asymptomatic
on either non-PPI therapy or no therapy at all. Of those
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Figure 1 In general, patients with gastroesophageal reflux disease who
are found to have evidence of erosive esophagitis on endoscopy should
be placed on maintenance proton pump inhibitor due to the high risk of
relapse off proton pump inhibitor. However, patients with NERD may achieve
symptom control on H2RAs or, alternatively, with on-demand PPI. If symptoms
persist, maintenance PPI should be considered. GERD: Gastroesophageal
reflux disease; PPI: Proton pump inhibitor; ERD: Erosive reflux disease; NERD:
Non-erosive reflux disease.

who remained off PPIs, 59% required H:RAsP". Given
the high cost associated with indefinite PPI use, attempts
should be made to treat patients with the least expen-
sive yet effective medication, particularly in patient with
NERD who may be able to be maintained on H2RAs
with control of symptoms. If symptoms recur, then
maintenance PPI therapy should be reconsidered (Figure
1).

Patients with PPI-refractory GERD can be chal-
lenging to treat and are frequently referred to a gastro-
enterologist. First, compliance with medical therapy
and proper dosing should be addressed. A study involv-
ing 10159 patients with Barrett’s esophagus and 48965
GERD patients without Barrett’s esophagus found that
PPI prescriptions were filled by only 66.6% and 60.4%
of patients with BE and GERD, respectively™. Given
such high rates of noncompliance, an accurate history is
important to obtain in order to avoid escalating therapy
unnecessarily. If symptoms are truly refractory to proper
medical therapy, the dosing can be increased or an altet-
nate PPI can be used. Both methods may lead to further
symptom improvement and both appear to be equally ef-
fective™. If a patient has predominantly nighttime symp-
toms, more effective nocturnal acid suppression may be
achieved with bid or nighttime dosing of PPIs",

Another approach in the PPI-refractory patient
involves the addition of nighttime H2RAs to bid PPI
therapy for persistent nighttime symptoms. Though a
contested issue, the benefit from this approach would
likely be temporary as studies have shown that after 1 mo
of uninterrupted H2RA therapy, gastric acidity returns
to pre-H2RA levels™. Another well studied medication
is the GABAD agonist baclofen which has been shown
to reduce postprandial reflux events and acid exposure
in normal individuals and in patients with GERD by in-
hibiting transient lower esophageal sphincter relaxations,
thought to be the primary cause of reflux events™.
Unfortunately, side effects often preclude continued use
of this medication and include drowsiness (up to 63%),
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dizziness (5%-15%), weakness (5%-15%), and fatigue
(2%-4%)"". Tn a recent randomized, cross-over trial it
was shown that administering baclofen at bedtime de-
creases sleep related reflux events and markedly improves
objective and subjective sleep parameters compared with
placebo. Thus, baclofen appears to have potential benefit
for GERD patients with persistent symptoms on PPI
therapy, especially those who have persistent nighttime
heartburn and sleep complaints””. Finally, with respect
to prokinetic therapy, a recent study randomized patients
into an omeprazole plus mosapride (5HT4 agonist) group
and omeprazole plus placebo group and found that the
addition of mosapride to omeprazole was no more ef-
fective at controlling reflux symptoms than omeprazole
alone in patients with NERD"™. Based on this and sev-
eral other studies, there is no clear role for the use of
prokinetic therapy in the treatment of GERD.

If symptoms persist after attempts at maximizing
medical therapy, an evaluation for non-GERD etiologies
should be undertaken. An upper endoscopy should be
performed next and may reveal an abnormality such as
persistent erosive esophagitis, eosinophilic esophagitis, or
Barrett’s esophagus in roughly 10% of patients in whom
empiric PPI therapy fails™. The finding of esophagitis
would support the diagnosis of GERD and point to-
wards noncompliance or failure of medical therapy. Most
times, the esophagus will appear endoscopically normal
and these patients should be further evaluated with pH
monitoring to confirm or refute the diagnosis of GERD.
Confirming pathologic acid reflux with a positive symp-
tom correlation would indicate PPI failure and need for
escalation of medical therapy or consideration of surgical
options. The absence of GERD in a patient with typical
heartburn symptoms would suggest a diagnosis of func-

tional heartburn®.

Surgical therapy

Surgical therapy is another treatment option for long-
term therapy in patients with GERD and has become
more appealing since the introduction of laparoscopic
anti-reflux surgery. Indications for anti-reflux surgery,
which typically include laparoscopic fundoplication or
bariatric surgery, include unwillingness to remain on
lifelong medical therapy, intolerance of medical therapy,
medically refractory symptoms with evidence of GERD
on endoscopy or pH monitoring, or GERD in the setting
of a large hiatal hernia (Table 3).

Proper patient selection is critical to obtain the best
possible surgical outcomes and it is imperative that there
be objective documentation of GERD. Furthermore, it
is well known that the highest surgical response is seen
in those with typical symptoms who respond to a PPI or
have abnormal pH testing with good symptom correla-
tion. On the other hand, response rates to surgical inter-
vention are lower in those with atypical or extraesopha-
geal symptoms. To illustrate, one study showed that at
69 mo after laparoscopic fundoplication, the majority of
patients maintained improvement or resolution of heart-

August 6, 2014 | Volume 5 | Issue 3 |



Badillo R et a/. Diagnosis and treatment of GERD

Table 3 Indications for anti-reflux surgery

Unwillingness to remain on lifelong medical therapy

Intolerance of medical therapy

Medically refractory symptoms with objective evidence of GERD
GERD in the setting of a large hiatal hernia

Medically refractory GERD in the setting of morbid obesity

GERD: Gastroesophageal reflux disease.

burn (90%), regurgitation (92%), and dysphagia (75%)
when compared to before surgery. However, the results
were less satisfactory in patients with extraesophageal
symptoms such as hoarseness (69%) and cough (69%0)™,
In addition to upper endoscopy and esophageal pH
testing, a preoperative workup should include a barium
esophagram and esophageal manometry to ensure that
there is normal esophageal motility. The combined results
of this testing can establish the presence of disease and
assist with planning the operative approachw.

The short and medium term outcomes of laparo-
scopic anti-reflux surgery are quite good in terms of
improving the typical symptoms of GERD™. However,
in the long term it appears these results may diminish.
During a follow-up period of 10 to 13 years, one study
comparing long term outcomes in medical and surgical
therapies for GERD found that 62% of surgical patients
took anti-reflux medications on a regular basis, compared
to 92% of medical patients. Anti-reflux surgery can be
very effective but should not be advised with the expecta-
tion that patients will no longer take anti-secretory medi-
cations'™”

Complications from anti-reflux surgery include dys-
phagia of sufficient severity to require esophageal dila-
tion in about 6% of patients treated with fundoplication
surgerym] as well as a significant increase in flatulence and
inability to belch (gas bloat syndrome). This potential for
complications underscores the importance of carefully
selecting patients for anti-reflux surgery in order to opti-
mize outcomes.

Due to concern for complications associated with
traditional fundoplication, sphincter augmentation using
the LINX Reflux Management System was developed.
The surgery involves the laparoscopic placement of a
bracelet of titanium beads with magnetic cores around
the LES which serves to augment the physiologic barrier
to reflux without altering gastric anatomy. Studies show
that at four years following LINX implantation, 87.5%
of patients were satisfied with their present condition,
and 80% of patients were free from daily dependence on
PPIs"™.

In view of the invasiveness of surgery, several endo-
scopic therapies for GERD have been attempted but due
to inability to control GERD have been removed from
the market. One of the latest endoscopic techniques
for treatment of GERD is transoral incisionless fundo-
plication. A recent study showed that only a subgroup
of patients experienced improved quality of life and
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reduced need for PPIs at 3 years follow-up, and an unac-
ceptably high percentage of patients required additional
medication or revisional laparoscopic fundoplication[%].
Additional studies in endoscopic therapy for GERD are
ongoing;

Finally, when it comes to the obese patient with
GERD, a different approach should be considered. Gas-
tric bypass is the recommended treatment for GERD
in the morbidly obese patient (BMI > 35 kg/m?) due
to concerns over higher failure rates following Nissen
fundoplication in this population. Not only does bariat-
ric surgery better address the mechanisms that lead to
GERD in obese patients with the potential for a more
durable response, but it also reduces obesity-related co-
morbidities and possibly reduces the long-term mortality
risk associated with morbid obesity in an acceptably safe,
minimally-invasive, and cost-effective manner’. Al-
though all common bariatric procedures improve GERD,
Roux- en-Y gastric bypass is superior to adjustable gastric

banding and sleeve gastrectomy[48].
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