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Abstract

Gastroesophageal reflux disease (GERD) is the condition that results when gastric material that
refluxes into the esophagus or oropharynx causes symptoms, tissue injury, or both. Endoscopic exami-
nation usually is not required merely to establish a diagnosis of GERD, but endoscopy is the best diag-
nostic test for Barrett's esophagus, a sequela of GERD that predisposes to esophageal adenocarcinoma.
Patients found to have Barrett's esophagus will require regular endoscopic surveillance for early, cur-
able neoplasia. Esophageal pH monitoring is useful for patients who have symptoms or signs sugges-
tive of GERD, but who have little or no response to antisecretory therapy. For patients who have
severe, ulcerative reflux esophagitis, the clinician has only two reasonable therapeutic options: (1) life-
long antisecretory therapy with proton pump inhibitors or (2) antireflux surgery. There are no absolute
indications for antireflux surgery, but the operation can be considered for patients with severe GERD
who are unwilling to accept lifelong medical therapy or for young patients whose GERD symptoms
respond only to proton pump inhibitors administered in high dos&ggsWords: Gastroesophageal

reflux disease.

GASTROESOPHAGEAL REFLUX DISEASHGERD) is tion of refluxed material into the airway can
the condition that results when gastric materiatesult in laryngitis and pulmonary disorders
that refluxes into the esophagus or oropharynsuch as asthma and bronchitis. Thus, GERD
causes symptoms, tissue injury, or both (1)can have both esophageal and extra-esophageal
Reflux-induced esophageal injury (reflux manifestations. The esophageal symptoms of
esophagitis) can be complicated by the developsERD such as heartburn and odynophagia usu-
ment of esophageal erosions and ulcerationally respond quickly and dramatically to con-
Esophageal ulcerations that stimulate the deporentional medical antireflux therapy (2). In
sition of fibrous tissue result in esophagealkontrast, resolution of the extra-esophageal
strictures, and ulcerated esophageal squamosymptoms of GERD may require high doses of
epithelium can be replaced by a metaplasticpotent acid-suppressive medications adminis-
intestinal-type epithelium that has a malignantered for many months (3).
predisposition (a condition called Barrett’s
esophagus). Refluxed gastric juice that crosses Who Needs Endoscopy?
the upper esophageal sphincter to enter the
oropharynx can damage the oropharyngeal For patients with GERD, an endoscopic
mucosa and erode the dental enamel. Aspiraxamination of the esophagus can answer the four
clinical questions listed below:
» Is there reflux esophagitis?
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ical treatment with agents other than proton pumgeem reasonable, it is important to recognize that
inhibitors will not be effective. The demonstra-they are merely committee recommendations
tion of an esophageal stricture indicates thatvhose efficacy has not been established by formal
esophageal dilation may be required in addition telinical investigation. Also, there is no clear con-
intensive antisecretory therapy. Furthermoresensus regarding which is the most appropriate
endoscopy is required to establish a diagnosis ahedication to use for initial empiric therapy of
Barrett's esophagus. GERD, i.e., a histamine H2-receptor blocker, a
The clinician should appreciate thatprokinetic drug, or a proton pump inhibitor.
endoscopy does not always answer the questioRroton pump inhibitors clearly are most effective
“Does the patient have GERD?” Although thefor eliminating the signs and symptoms of GERD,
endoscopic finding of reflux esophagitis estabbut the H2-blockers and prokinetics will control
lishes a diagnosis of GERD, a normal endoscopisymptoms in most patients who have GERD of
examination does not eliminate GERD as a causaild to moderate severity. Patients with GERD
of symptoms. Gastroesophageal reflux can causehose symptoms are refractory to H2-blocker
disabling symptoms without causing visibletherapy tend to have severe and complicated dis-
esophageal damage (4). Endoscopic examinaticgase. For such patients, early diagnostic evalua-
reveals esophagitis in fewer than 50% of patientdon may be important to tailor therapy and to pre-
who complain of frequent heartburn (1), and thevent further complications. Therefore, | usually
esophagus typically appears normal endoscopbegin empiric therapy for GERD with an H2-
cally in patients who only have extra-esophagedblocker, and reserve the use of proton pump
symptoms of GERD (5). Patients with classicinhibitors (PPIs) for patients whose diagnosis has
heartburn who respond readily to conventionabeen established by endoscopic examination.
antireflux therapy can be assumed to have GERD,
and endoscopy is not necessary simply to confirm Who Needs 24-Hour Esophageal pH
that diagnosis. Without endoscopic examination, Monitoring?
however, it is not possible to answer all of the
four clinical questions listed above. For patients Ambulatory monitoring of esophageal pH can
with GERD symptoms, the physician must decidée used to document the pattern, frequency, and
whether the benefits of answering these questiorduration of acid reflux, and to seek a correlation
outweigh the inconvenience, small risk, and conbetween reflux episodes and symptoms (8, 9). In
siderable expense of endoscopy. The Americamost ambulatory systems, an episode of acid
Society for Gastrointestinal Endoscopy (6) haseflux is defined (somewhat arbitrarily) as a drop
recommended diaghostic endoscopy for patientim esophageal pH below 4. Standard 24-hour pH
who have “esophageal reflux symptoms whichmonitoring records a number of different vari-
are persistent or recurrent despite appropriatables such as the total number of reflux episodes,
therapy,” and has advised that diagnostic esoph#lhe number of episodes longer than 5 minutes in
gogastroduodenoscopy (EGD) is generally notluration, and the duration of the longest episode.
indicated for evaluating “uncomplicated heart-The single most clinically applicable variable
burn responding to medical therapy” (6). Moreappears to be the total percentage of the monitor-
recently, the Practice Parameters Committee dhg period that esophageal pH remains below 4
the American College of Gastroenterology (7) hag9). In normal individuals, esophageal pH
endorsed a similar policy. This policy states: “Ifremains below 4 for less than 4.5% of the 24-hour
the patient’s history is typical for uncomplicated monitoring period. Most patients who have both
GERD, an initial trial of empiric therapy (includ- endoscopic signs and symptoms of GERD also
ing lifestyle modification) is appropriate. Patientshave abnormal 24-hour esophageal pH monitor-
in whom empiric therapy is unsuccessful or whang studies, whereas subjects with no such signs
have symptoms suggesting complicated diseassnd symptoms usually have normal studies. It is
should have further diagnhostic testing.”difficult to determine the precise sensitivity and
Presumably, symptoms that might suggest conspecificity of the test, however, because there is
plicated disease would include fever, anorexiano universally accepted “gold standard” for the
weight loss, dysphagia, odynophagia, and bleeddiagnosis of GERD.
ing. The policy further states that “selected indi- In theory, protracted esophageal pH monitor-
viduals who have longstanding symptoms or whang should be very useful in establishing acid
require continuous therapy may need endoscopieflux as the cause of symptoms in individual
screening for Barrett’s esophagus.” Althoughpatients. In practice, however, the correlation
these proposed approaches to patient managemérdtween discrete episodes of acid reflux and



108 THE MOUNT SINAI JOURNAL OF MEDICINE March 2000

symptoms often is poor. For example, although) reflux esophagitis may persist despite PPI ther-
normal individuals often experience briefapy administered in conventional dosages in up to
episodes of acid reflux during the day (particu-40% of cases. In almost all such cases, however,
larly after meals), these episodes usually are nahe severe reflux esophagitis that is refractory to
associated with heartburn (10). Even in patientsonventional dose PPI therapy can be healed sim-
with heartburn who have endoscopic evidence gbly by increasing the dose of the PPI (16). Also,
reflux esophagitis, 24-hour esophageal monitorrecent studies have shown that PPI treatment can
ing reveals that fewer than 20% of episodes ofmprove dysphagia and decrease the need for
acid reflux are accompanied by heartburn (11). esophageal dilation in patients who have peptic
For patients who have classic symptoms otsophageal strictures (17, 18). Therefore, PPI
GERD, endoscopic evidence of reflux esophagitisherapy also is indicated for the medical treatment
and a good response to conventional antirefluxf patients with peptic strictures.
therapy, ambulatory esophageal pH monitoring Although PPIs are highly effective in healing
usually is a superfluous test that provides littleesophagitis, they do little to correct the underly-
important clinical information. For patients with ing diathesis for reflux. In the majority of
atypical symptoms, the test occasionally can bpatients with severe GERD, symptoms recur
useful to establish an association of symptomshortly after stopping these agents and mainte-
with abnormal acid reflux. Perhaps the beshance therapy usually is required. For most
application of 24-hour esophageal pH monitoringpatients, the dose of PPI necessary to maintain
is for patients who have symptoms or signs sugremission is at least the dose required to heal the
gestive of GERD, but who have little or no acute esophagitis (19). Furthermore, for patients
response to potent antisecretory therapy. For suatith severe GERD, the maintenance dose of PPI
patients, the test is often most useful if antisecremay increase with time. Klinkenberg-Knol et al.
tory therapy is continued during the monitoringrecently studied a group of patients with severe
period. The objective demonstration that antiseGERD, all of whom had been refractory to H2-
cretory therapy has successfully eliminated acitlockers (16). The patients were treated with a
reflux, but that symptoms persist neverthelesshigh dose of omeprazole, and the esophagitis
indicates that acid reflux is not the cause of théealed in every case. Patients then were switched
symptoms. Alternatively, the demonstration thato maintenance omeprazole in a dose of 20 mg
acid reflux persists despite antisecretory therapper day, and were followed for up to 5 years.
suggests that alternative antireflux therapies mufuring that time, almost one-half of the patients
be used. For patients with extra-esophagedlad a relapse of GERD despite maintenance ther-
symptoms such as hoarseness, esophageal @gy. In every case, the esophagitis could be
monitoring during therapy should not be per-healed again simply by increasing the dose of
formed until the patient has had treatment for ammeprazole. By years 3—5, a substantial number

adequate period of at least 2—3 months. of patients required double and triple doses of
omeprazole to maintain remission. Also, 11% of
Who Needs Proton Pump Inhibitors? the patients developed substantial elevations of

their serum gastrin levels. This study shows that

The proton pump inhibitors (e.g., omeprazole PPIs can heal esophagitis very effectively over
lansoprazole, rabeprazole, pantoprazole) are thae long term if one is willing to pay the price,
most effective medications available for the treatboth in dollars and in the potential for side
ment of GERD. In patients with mild to moder- effects.
ately severe reflux esophagitis treated with con- Recent studies suggest that a course of PPI
ventional doses of these agents, healing rates tfierapy can be used as a diagnostic test for
80—-100% can be expected within 8 weeks (7TGERD-related symptoms. In one study of 37
12-14). The efficacy of any medication for patients with atypical chest pain who had heart
GERD is inversely proportional to the severity ofdisease excluded by a cardiologic evaluation,
the underlying esophaagitis, and patients withendoscopy and 24-hour pH monitoring were per-
severe, ulcerative reflux esophagitis often do noformed at baseline to establish an objective diag-
respond well to H2-blocker therapy (15). PPlsnosis of GERD (20). In a double-blind, placebo-
have been shown to heal esophagitis that isontrolled, crossover trial, patients were randomly
refractory to H2-blocker treatment, and thereforeassigned to receive either omeprazole (40 mg
PPIs appear to be the agents of choice for thaM, 20 mg PM) or placebo for one week.
medical treatment of patients who have sever®meprazole treatment resulted in a > 50%
forms of reflux esophagitis. Very severe (gradedecrease in chest pain (a positive omeprazole test)
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in 78% of patients with GERD, whereas onlystepwise fashion for symptoms that could not be
14% of patients without GERD had such acontrolled with antacids alone. Patients in the
response. The authors estimated that the omeprsurgical therapy group had Nissen fundoplica-
zole test for GERD-associated noncardiac chegions. All three therapies resulted in significant
pain had a sensitivity of 78% and a specificity ofimprovements in the symptoms and endoscopic
86%, and resulted in a cost-saving of $573 pesigns of GERD for up to two years. However,
patient compared to a conventional diagnostisurgical therapy was significantly better than
work-up that might include an endoscopy and/oeither medical therapy for the two-year duration
24-hour pH monitoring study. of the study. Overall satisfaction with therapy
also was better for patients in the surgical group.
Who Needs Laparoscopic Antireflux Surgery?  Although this prospective, randomized study pre-
dated the availability of omeprazole, the investi-
Different antireflux operations such as thegation clearly demonstrated that surgical therapy
Nissen fundoplication, the Hill posterior gas-is superior to medical therapy without proton
tropexy, and the Belsey fundoplication all shargpump inhibitors. Although there is no reported
several fundamental features (21). In all of thesstudy that has compared the efficacy of antireflux
procedures, the surgeon creates an intra-abdonsurgery with proton pump inhibitors, it is antici-
nal segment of esophagus, reduces the hiatal hgrated that the results of these two forms of ther-
nia, approximates the diaphragmatic crura, andpy will be similar.
wraps a portion of the gastric fundus around the Antireflux surgery now can be performed
distal esophagus. As a result, the surgery narrowaparoscopically, and a number of reports have
the angle of His (the angle formed by the junctiordescribed the short-term results of laparoscopic
of esophagus with stomach) which may create afundoplication (24—-26). For the Nissen fundopli-
antireflux flap-valve effect (22). Restoration of cation, these results can be summarized in Table 1.
the distal esophagus to the positive pressure envi- These complication rates, mortality rates, and
ronment of the abdomen also may prevent refluxoutcome results are comparable to those reported
Reduction of the hiatal hernia and approximatiorfor the open procedure (27). Compared to the
of the diaphragmatic crura may restore the normalpen procedure, the expected advantages of
antireflux function of the crural diaphragm. Thelaparoscopic fundoplication are listed in Table 2.
fundoplication itself may act as a one-way valve, Presently, there are few published data that
and may prevent distention of the gastric fundusubstantiate all of the proposed advantages for
that can trigger transient lower esophagealaparoscopic fundoplication over the open proce-
sphincter (LES) relaxations. Finally, LES pres-dure (28). Fundoplication performed by a skilled
sures increase after fundoplication for reasonsurgeon is a highly effective form of therapy for
that are not clear. GERD whether the operation is done by the open
A large cooperative study conducted in theor laparoscopic approach. At least one study has
late 1980s compared the efficacy of availableshown that the primary factor involved in postop-
medical and surgical therapies for GERD (23) erative patient satisfaction is the relief of GERD
The 247 study subjects all had GERD compli-
cated by Barrett’s esophagus, esophageal ulcera-

tion, esophageal stricture, or severe erosiv Results of La arJQ:%LilNissen Fundoplication
esophagitis. Antireflux lifestyle modifications P P P
were prescribed for all study subjects regardles  Complication rate 4-26%
of treatment group. Patients were randomly  Mortality rate <1%
assigned to receive one of three types of trea  Conversion to open procedure 2—14%
Median hospital stay 2-7 days

ment: continuous medical therapy, symptomati

medical therapy, or surgical therapy. Continuou

medical therapy included antacid tablets and ran

tidine taken on a daily basis regardless of symg

toms; metoclopramide and sucralfate were adde TABLE 2 o

in a stepwise fashion for patients who remaine Proposed Advantages for Laparoscopic Antireflux Surgery
. . ; . (Compared to Open Procedure)

symptomatic. For patients in the symptomatic

medical therapy group, drug therapy was useFewer complications Faster return to work

only for control of symptoms. Therapy in theselLess postoperative discomfort  Better esthetic result

patients began with antacid tablets; I‘anitidineShorter hospital stays Qreater patient satisfaction

. . Less expensive
metoclopramide, and sucralfate were added in

Good or excellent outcome > 85%
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symptoms rather than the operative approach?2. DeVault KR, Castell DO. Current diagnosis and treatment of
(open VS. Iaparoscopic) (29)_ These findings sug- gastroesophageal reflux disease. Mayo Clin Proc 1994,

. . . 69:867—876.
gest that the. availability of Iapa_ro_scqplc su_rg_ery 3. Kamel PL, Hanson D, Kahrilas PJ. Omeprazole for the treat-
should not influence the physician’s decision ment of posterior laryngitis. Am J Med 1994; 96:321 —326.
regarding the advisability of fundoplication. The 4 jonansson KE, Ask P, Boeryd B et al. Oesophagitis, signs of
primary decision for the clinician is whether or reflux, and gastric acid secretion in patients with symptoms
not the patient should have an antireflux opera- of gastro-oesophageal reflux disease. Scand J Gastroenterol
tion, not how the operation should be performed. 1986; 21:837-847.

; ; ; ; ; 5. Koufman JA. The otolaryngologic manifestations of gastroe-
Major indications for antireflux surgery sophageal reflux disease (GERD): A clinical investigation of

'nCIUdel the foI!owmg: - 225 patients using ambulatory 24-hour pH monitoring and
» Patients with severe GERD who are unwilling an experimental investigation of the role of acid and pepsin

to accept lifelong medical therapy. in the development of laryngeal injury. Laryngoscope 1991;
» Patients who have signs and symptoms of 101:1-64.
GERD (esophagea| or extra—esophageal) thata- Appropriate use of gastrointestinal endoscopy. A consensus

. A . statement from the American Society for Gastrointestinal
are responsive Only to PPIs administered in Endoscopy. Initially prepared by the Committee on

high dosages. ) _ Endoscopic Utilization. Revised by the Standards of Practice

» Patients who are young and require longtime Committee and approved by the Governing Board. Revised
use of PPIs for GERD control. Aug 1992. American Society for Gastrointestinal Endoscopy,
Although none of the above can be consid- _ Manchester, MA.

ered absolute indications for antireflux surgery, 7. DeVault KR, Castell DO. Updated guidelines for t_he diagnosis
and treatment of gastroesophageal reflux disease. Am J

the option should at least be considered and dis-  gagoenterol 1999; 94:1434—1442.

cussed with the patient. Lifelong medical therapy g mattioli s, Pilotti v, Spangaro M, et al. Reliability of 24-hour

for severe GERD is expensive, and there are theo-  home esophageal pH monitoring in diagnosis of gastroe-

retical risks involved. The patient should be well sophageal reflux. Dig Dis Sci 1989; 34:71-78.

informed of the risks and benefits of both medical 9- Mattox HE Ill, Richter JE. Prolonged ambulatory esophageal

and surgical treatments for GERD. pH monitoring in the eva_\luaFlon of gastroesophageal reflux
. . e . disease. Am J Med 1990; 89:345—356.

_NOFe that medlca_l mtraCtab”Ity IS nOt_ listed ale. Dent J, Dodds WJ, Friedman RH, et al. Mechanism of gastroe-
an indication for antireflux surgery. Prior to the sophageal reflux in recumbent asymptomatic human sub-
advent of PPIs, internists primarily recommended jects. J Clin Invest 1980; 65:256 — 267.
antireflux surgery for patients whose GERD11. Baldi F, Ferrarini F, Longanesi A, et al. Acid gastroesophageal
failed to respond to medical therapy. Today, this _reflux anq symptqm occurrence. Ana_lysis _of some factors
practice is not tenable. Modern medical therapy  "fluéncing their association. Dig Dis Sci 1989;

: t di il ffecti in h li fl 34:1890-1893.
IS extraordinarily eftective in healing retiux 12. Hetzel DJ, Dent J, Reed WD, et al. Healing and relapse of

esophagitis, and it is decidedly unusual to severe peptic esophagitis after treatment with omeprazole.
encounter patients who are truly refractory to Gastroenterology 1988; 95:903—912.

medical treatment. Indeed, the very diagnosis af3. Pope CE II. Acid-reflux disorders. N Engl J Med 1994;

GERD must be questioned for patients whose ~ 331:656-660.

esophageal signs and symptoms are unaffected Bg, Feldman M, Harford WV, Fisher RS, et al. Treatment of reflux

.. . . . . esophagitis resistant to H2-receptor antagonists with lanso-
the administration of PPIs in hlgh dosages' Itis prazole, a new HK+-ATPase inhibitor: A controlled, dou-

ironic that in an era when highly effective med- ble-blind study. Lansoprazole Study Group. Am J

ical therapy for GERD is available, surgical ther- Gastroenterol 1993; 88:1212-1217.

apy is best reserved for patients who are medicab. Wesdorp ICE, Dekker W, Festen HP. Efficacy of famotidine 20
successes, not failures. Patients who respond mg twice a day versus 40 mg twice a day in the treatment of
well to medical therapy usually do well with fun- erosive or ulcerative reflux esophagitis. Dig Dis Sci 1993;

doplicati In the | iorit f 38:2287—-2293.
opfication surgery. In e large majority o 16. Klinkenberg-Knol EC, Festen HPM, Jansen JBMJ, et al. Long-

patients whose sympt(_)ms_ fail to respond to PPlIs, term treatment with omeprazole for refractory reflux esophagi-
esophageal pH monitoring reveals that these tis: Efficacy and safety. Ann Intern Med 1994; 121:161—167.
agents have controlled acid reflux. Such patients7. Marks RD, Richter JE, Rizzo H, et al. Omeprazole versus H2-

almost certainly would have a poor response to receptor anta_g_onists in treating patients with peptic stricture
antireflux surgery. and esophagitis. Gastroenterology 1994; 106:907 —915.

18. Smith PM, Kerr GD, Cockel R, et al. A comparison of omeprazole
and ranitidine in the prevention of recurrence of benign
esophageal stricture. Gastroenterology 1994; 107:1312—-1318.

19. Dent J, Yeomans ND, Mackinnon M, et al. Omeprazole v raniti-
dine for prevention of relapse in reflux oesophagitis. A con-
trolled double blind trial of their efficacy and safety. Gut
1994; 35:590-598.
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