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Abstract Laryngopharyngeal reflux (LPR) is associated with
symptoms of laryngeal irritation such as throat pain, cough,
and voice change. Currently, the two main diagnostic tools are
laryngoscopy and reflux monitoring. On laryngoscopy, the
signs most commonly used to diagnose LPR are erythema and
edema of the larynx; however, these signs are not specific for
LPR, may be associated with other causes, and may even be
found in healthy individuals. In addition, pH testing has low
sensitivity in diagnosing gastroesophageal reflux disease-
related laryngeal findings. Proton pump inhibitor (PPI)
therapy remains the cornerstone of treatment. The current
management recommendation for this group of patients is
empiric therapy with twice-daily PPIs for 1 to 2 months. In the
majority of those who are unresponsive to such therapy, other
causes of laryngeal irritation are considered. Surgical fundo-
plication is most effective in those who are responsive to acid-
suppressive therapy.
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Introduction

Gastroesophageal reflux disease (GERD) is defined as a
condition that develops when reflux of the stomach
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contents causes troublesome symptoms, according to the
Montreal definition and classification of GERD [l1].
Typically, GERD presents with heartburn and regurgitation,
but it can also present atypically as chronic cough, chronic
laryngitis, and asthma. Chronic laryngitis is an inflammation
of the larynx lasting more than a few weeks, and typically
presenting with hoarseness, throat pain, globus, and throat
clearing, among other possible symptoms [2, 3]. Causes of
chronic laryngitis include smoking, alcohol use, asthma, and
GERD. Reflux of gastroduodenal contents in a patient with
chronic laryngitis is often referred to as laryngopharyngeal
reflux (LPR), chronic laryngitis from GERD, or GERD-
related laryngitis. Typical LPR symptoms include dysphonia,
globus pharyngeus (sensation of lump in throat), mild
dysphagia, chronic cough, and nonproductive throat clearing
(Table 1).

Up to 15% of all visits to otolaryngology offices can be
related to LPR [4]. More specifically, at least 50% of
patients with laryngeal or voice disorders on presentation
may have LPR [5]. However, the estimates may be inflated
because of the lack of a gold standard in diagnosing LPR.
Numerous etiologies can be associated with chronic
laryngeal inflammation and the patient’s presenting symp-
toms. In most cases, acid reflux is the initial diagnosis
because of the high prevalence of GERD in the population
and the ease of prescribing acid-suppressive therapy. Thus,
an important question that naturally arises is how much
clinical or diagnostic evidence is needed before initiating
treatment for someone with suspected LPR. In addition, if
the patient does not respond to treatment, what could be
done and how aggressive should we be in reaching a
conclusive diagnosis?

In this review, we highlight the current knowledge and
controversy in LPR, and discuss current treatment options.
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Table 1 Symptoms attributed to
laryngopharyngeal reflux * Hoarseness

* Dysphonia

* Sore or burning throat

* Excessive throat clearing
 Chronic cough

* Globus pharyngeus

* Dysphagia

* Postnasal drip

» Laryngospasm

Pathophysiology

Reflux of stomach contents can be associated with LPR via
two main mechanisms. The first is the result of direct
exposure of the laryngopharyngeal mucosa to gastric
contents (eg, acid, pepsin, and bile acids). The second is
an indirect mechanism, in which the interaction between the
reflux material and structures more distal to the larynx leads to
bronchoconstriction via a vagally mediated response [3, 6]. In
LPR, the former mechanism may be more important.

The specific agents responsible for producing ear, nose,
and throat (ENT) symptoms and laryngeal pathology,
including laryngitis and vocal cord lesions, are currently
unknown. Potential candidates include gastric contents
(acid and pepsin) and duodenal contents (bile acids and
the pancreatic enzyme trypsin). Previous animal studies
suggested injurious potential for acid and pepsin, reporting
a significant role for both agents in causing laryngeal
lesions [7]. A later study extended those observations, and
showed that the bile constituents—conjugated and uncon-
jugated bile acids as well as trypsin—at different pH values
(pH 1-7) caused no histological laryngeal injury in a dog
model [8]. The most injurious agents were acid and pepsin
in an acidic pH. This finding highlights the importance of
acidic refluxate in causing laryngeal inflammation and casts
doubt on the significance of bile constituents in this region.
This finding is clinically important because some reports
implicate the reflux of nonacidic duodenal contents as the
cause of persistent laryngitis in patients unresponsive to
aggressive acid suppression.

Symptoms and Signs

The most common clinical manifestations of LPR are
hoarseness, cough, globus (the sensation of a lump in the
throat), and throat clearing (Table 1). Other presenting
symptoms may include sore throat, burning throat, dysphagia,
postnasal drip, and laryngospasm [3, 4]. The diagnosis of
LPR is challenging because many of these patients do not
present with typical symptoms of GERD (eg, heartburn and
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regurgitation) [7]. Thus, the diagnosis of GERD-related
laryngeal signs and symptoms is often based on a constel-
lation of atypical symptoms and laryngoscopic findings that
are usually not specific for GERD.

Based on a study of pH-confirmed LPR patients, some
have advocated the use of the Reflux Symptom Index (RSI)
[9]. The RSI is a self-administered tool that helps clinicians
to assess the clinical severity of LPR symptoms at diagnosis
and after treatment. This nine-item survey assesses the
following symptoms on a scale from 0 to 5: hoarseness,
throat clearing, throat mucus, difficulty swallowing, coughing
after eating or lying down, troublesome cough, choking
episodes or difficulty breathing, sensation of lump in the
throat, and heartburn or chest pain. The RSI was significantly
higher in untreated LPR patients than in controls (21.2 vs 11.6,
P < .001). Any score greater than 13 is considered abnormal
[9]. However, this index is seldom used by the general ENT
practitioner [9], and it does not predict response to therapy.
Thus, at this time, the diagnosis of possible GERD-related
throat symptoms is based on clinical impression and not on a
specific constellation of presenting symptoms.

Diagnosis

The two most commonly used diagnostic tools in LPR are
laryngoscopy and reflux monitoring.

Laryngoscopy

Numerous signs on laryngoscopy are attributed to reflux
disease: edema and erythema of the larynx, granuloma,
contact ulcers, polyps, subglottic stenosis, tumors, and
cobblestoning of posterior pharynx (hyperemia and lymphoid
hyperplasia) (Table 2) [3]. A survey of 2000 ENT physicians
revealed that erythema and edema of the larynx were the

Table 2 Laryngopharyngeal signs attributed to laryngopharyngeal
reflux

* Edema and hyperemia of larynx

» Hyperemia and lymphoid hyperplasia of posterior pharynx
(cobblestoning)

 Granuloma

« Contact ulcers

« Laryngeal polyps

« Interarytenoid changes
* Reinke’s edema

¢ Tumors

« Subglottic stenosis

« Posterior glottic stenosis
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two signs most commonly used to diagnose LPR in patients
with symptoms of laryngitis [10]. These signs are highly
nonspecific, and many healthy adults have laryngeal changes
without any throat symptoms [11]. More than 80% of
healthy adults without throat symptoms have laryngeal
examination results reported as “abnormal,” which strongly
argues for the nonspecificity of this mode of testing.
Additionally, “abnormal” laryngeal signs are more likely to
be suspected with flexible than with rigid laryngoscopes,
suggesting that flexible laryngoscopy is more sensitive but
less specific in identifying laryngeal tissue irritation [12].
Finally, a recent study evaluated the prevalence of laryngeal
signs in GERD versus non-GERD controls, and found no
difference among most laryngeal signs between the groups,
suggesting lack of diagnostic specificity of laryngeal signs
for GERD [13]. In the two groups of patients (GERD vs
non-GERD), the authors found no difference in the
prevalence of abnormal interarytenoid bar findings (32% vs
32%), arytenoid medial wall erythema (47% vs 43%),
posterior commissure changes (36% vs 34%), or posterior
cricoid wall edema (1% vs 3%). The only difference was
noted in the posterior pharyngeal wall—cobblestoning (66%
vs 50%, P=0.004).

The Reflux Finding Score (RFS) [14] is a laryngoscopic
evaluation tool developed to improve the reliability be-
tween ENT physicians. It consists of an eight-item, semi-
objective, clinical severity scale for ENT physicians to use
when evaluating findings at laryngoscopy. Each of the eight
items is ranked from either 0 to 2 or 0 to 4, with a score of
7 or more indicating a 95% chance that the patient has LPR.
Initial studies found good inter- and intraobserver repro-
ducibility for this tool in assessment and follow-up of LPR
patients [14]. However, similar to the RSI, the RFS is
seldom used in clinical or academic practice. Additionally,
the clinical relevance of this score is in question. The
reliability of this score was recently questioned [15, 16].

Therefore, it appears that laryngeal signs are poorly
specific for LPR, which can explain why patients initially
diagnosed with reflux-related laryngitis often do not
respond to appropriate treatment. That being said, a proper
head and neck examination and laryngoscopy are important
in the initial evaluation of the patient with laryngeal
symptoms to rule out other, more serious, causes; however,
regarding LPR, more studies are needed to reveal which
signs are truly specific. In one study, vocal cord lesions
were suggested to represent more specific signs for LPR,
with 91% specificity and 88% response to proton pump
inhibitor (PPI) therapy [17].

pH Monitoring

When the diagnosis is in question, ambulatory 24-hour
double-probe (simultaneous esophageal and pharyngeal)

monitoring is believed by some to be useful in the
diagnosis of LPR. However, there is much variability in
testing methods and lack of agreement on what pH value is
considered abnormal. Additionally, one study showed that
pH testing was a poor predictor of the severity of patients’
symptoms and signs [18]. One meta-analysis of 16 studies
revealed that the number of positive pharyngeal exposures
in those who underwent 24-hour pH monitoring differed
significantly between patients with LPR and controls [19].
Additionally, it is suggested that when pH monitoring is
performed in conjunction with a laryngoscopic evaluation
using the RFS, it could be easier to predict who is more
likely to respond to PPI therapy [14, 20]. However, another
systematic review used 11 studies to investigate the results
of 24-hour double-probe pH monitoring in controls and in
patients with LPR; this review found no significant
difference in the prevalence of pharyngeal reflux between
the two groups, and only a minority of those with clinically
diagnosed reflux laryngitis had pharyngeal reflux events
[21].

The use of pH monitoring prior to PPI therapy in LPR
remains controversial, but monitoring can be used after
therapy to assess whether the therapy was successful in
normalizing acid exposure. Although pH monitoring could be
useful in diagnosis, it is not an ideal gold standard [22, 23].
This is because several problems exist with using pH data to
diagnose LPR, such as the presence of hypopharyngeal acid
exposure in normal subjects, the lack of clear diagnostic
criteria for hypopharyngeal pH monitoring, and the poor
sensitivity of the probes in detecting gastric acid in the
hypopharynx. [3, 4, 23-26]. Some studies even suggest that
abnormal pH findings in the hypopharynx do not predict a
better response to acid-suppression therapy when compared
to those with normal pH findings [27].

Given the poor specificity of laryngoscopic examination
and poor sensitivity of pH monitoring, the most accepted
method used in clinical practice to suggest the diagnosis of
LPR is an empiric trial of a PPI. Other diagnostic tests (eg,
barium esophagogram or esophagoscopy) are far less
sensitive for LPR than laryngoscopy or pH monitoring,
and thus offer little in the diagnosis and management of this
group of patients.

The role of non-acid reflux in those who remain
symptomatic on PPI therapy recently gained some popu-
larity [28-31]. Using the newly developed combined
impedance and pH monitoring may shed light on this
possible mechanism of disease. Combining these two
techniques allows for the detection of all reflux events,
and permits distinctions to be made among acid, weakly
acidic, and weakly alkaline reflux [32¢]. Recent data from a
group of patients with heartburn and regurgitation, as well
as extraesophageal symptoms, suggested that 10% to 40%
of patients on twice-daily PPI therapy may experience
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continued non-acid reflux [28, 33]. However, the causal
associations between these reflux events and patients’
continued reflux symptoms are difficult to establish.
Preliminary outcomes data on the response of this group
of patients to surgical fundoplication [29] is encouraging,
and awaits validation by large-scale, multicenter, controlled
trials. In this uncontrolled study, 19 patients were contacted
by telephone after surgery to inquire about symptom
response to surgical fundoplication. The authors found that
16 of 17 patients with positive symptom index on
impedance monitoring were asymptomatic or markedly
improved on follow-up [29]. Most recently, a study of 71
chronic cough patients with impedance monitoring and an
acoustic cough monitoring device found that acidity of
refluxed material may not be important in triggering cough,
and that degree and proximal extent of reflux were not
associated with cough episodes [34+¢]. However, this study
focused on cough; whether the findings are applicable to
other LPR symptoms is unknown.

Finally, the role of minimal mucosal change in chronic
laryngitis was investigated by Vaezi et al. [35¢]. In a
prospective blinded study, 53 participants (15 controls, 20
with GERD, and 18 with suspected LPR) underwent distal
esophageal and laryngeal biopsies before and after PPI
therapy. The authors found no increase in the esophageal or
laryngeal epithelium intercellular space among the three
groups pre- or post-therapy, suggesting that the use of
electron microscopy and dilated intercellular space would
not be useful in identifying GERD-related laryngeal find-
ings. Another study with a less vigorous study design found
that patients with LPR diagnosis based on laryngeal
examination had increased intercellular space measurements
[36]. The divergent findings between these two studies
further highlight the difficulty in using dilated intercellular
space measurement as markers for reflux-related disease.

Therapy

Anti-reflux measures are a valuable tool in treatment, and
even in diagnosis, of LPR. As with typical symptoms of
GERD, patients with suspected LPR should be advised to
avoid stimuli that aggravate acid reflux (eg, fatty meals,
acidic foods, alcohol, and caffeine). Head elevation in bed,
smoking cessation, and weight loss should also be advised,
if applicable. A double-blind, randomized trial showed that
lifestyle modification for a period of 2 months significantly
improved symptoms of LPR, with or without the use of
PPIs [37]. However, the role of lifestyle modification in
GERD therapy remains controversial [38e¢].

Proton pump inhibitors are the basis for treatment of
patients suspected of having GERD-related laryngeal
symptoms and signs. To date, studies examining the
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efficacy of PPI therapy in LPR patients have produced a
broad range of responses. This is most likely from selection
biases and the true prevalence of reflux-induced laryngeal
disease. Most uncontrolled studies suggest a response rate
of almost 70% with PPIs [3]. Disappointingly, however,
most controlled studies do not suggest a major benefit of
PPIs over placebo [39]. The results from the three most
recent controlled studies in this area are mixed. Fass et al.
[40] could not find a difference between esomeprazole-
treated patients and those receiving placebo on acoustic and
perception parameters of the voice in LPR findings.
Similarly, Shaheen et al. [41] reported no symptom
improvement difference between high-dose esomeprazole
versus placebo in patients with chronic cough and no
concomitant baseline heartburn. However, Lam et al. [42],
in a study of 24 patients with LPR, showed that 12 weeks
of treatment with rabeprazole was superior to placebo for
symptom improvement. In this study, the authors used RSI
and RFS as objective criteria for symptom and laryngeal
sign measurements. In a randomized, controlled study of
patients with a chief complaint of postnasal drainage, Vaezi
et al. [43] found a benefit for treatment with PPIs,
suggesting that PPIs may do more than just suppress reflux.

The mixed treatment results suggest the heterogeneity of
the studied patient population and the fact that many patients
who are treated with PPI for suspected LPR, may not in fact
have LPR. In many patients, other factors may be involved in
creating the bothersome symptoms and the laryngeal irrita-
tion. Interestingly, the high placebo response rate in LPR is
similar to inflammatory bowel syndrome and other functional
gastrointestinal disorders [44], suggesting the complexity and
multifactorial nature of the disease. However, the overall
consensus supports the initial empiric trial of twice-daily PPI
therapy for 2 to 3 months [38e¢]. Twice-daily therapy was
shown to be more effective than once-daily therapy in
significantly reducing esophageal acid exposure [45]. In
patients who do not respond to twice-daily PPI therapy, other
causes of laryngitis should be investigated.

Nissen fundoplication should not be offered to patients
who are resistant to PPI therapy. One study showed that only
10% of patients responded to Nissen fundoplication after
failing to respond to PPI therapy, and this response rate was
not any different than the group who continued on their PPI
therapy (7%) [46]. Thus, they suggested that surgical
fundoplication does not reliably relieve symptoms in LPR
patients who were unresponsive to medical management.

Conclusions
Common clinical manifestations of LPR include dysphonia,

cough, globus, throat clearing, and dysphagia. No clear gold
standard exists for the diagnosis of LPR, and reflux monitoring
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and laryngoscopy have generally failed as reliable tools in
diagnosing LPR. Given the lack of a diagnostic test, empiric
therapy is the most accepted means of testing and treating for
suspected GERD-related laryngeal findings. The first step in
approaching the patient with suspected LPR is a thorough
history and physical examination, including a careful head and
neck examination to rule out more ominous causes for the
patient’s symptoms. Although most laryngeal signs are not
specific enough to diagnose LPR, laryngeal evaluation is often
important for ruling out other diagnoses. Unless they report
warning symptoms (eg, dysphagia, weight loss, anemia, or
chest pain), this group of patients should be treated empirically
with lifestyle modification and twice-daily PPI therapy for 1 to
2 months. Patients should be advised regarding weight loss (if
applicable), smoking cessation, avoiding laryngeal overuse,
and other changes in diet and sleep habits that may help
decrease laryngeal irritation. If symptoms resolve at the end of
that period, tapering of PPIs to the lowest dose of acid
suppression should be implemented. If symptoms do no
resolve, then further diagnostic studies could be pursued.
Other potentially useful studies are 24-hour pH monitoring and
impedance studies to investigate whether reflux (acidic or
nonacidic) is the cause of the symptoms. In addition, this
would be a good time to investigate possible etiologies more
assertively by looking for pulmonary, cardiac, psychogenic, or
other possible causes. There is no evidence that increasing the
dose of PPI therapy would make a difference.

Disclosure Conflicts of interest: A. Abou-Ismail—none; M.F. Vaezi—
none.

References

Papers of particular interest, published recently, have been
highlighted as:

* Of importance

e Of major importance

1. Vakil N, van Zanten SV, Kahrilas P, et al. The Montreal definition
and classification of gastroesophageal reflux disease: a global
evidence-based consensus. Am J Gastroenterol. 2006;101
(8):1900-20. quiz 43.

2. Moore JM, Vaezi MF. Extraesophageal manifestations of gastro-
esophageal reflux disease: real or imagined? Curr Opin Gastro-
enterol. 2010;26(4):389-94.

3. Vaezi MF, Hicks DM, Abelson TI, Richter JE. Laryngeal signs
and symptoms and gastroesophageal reflux disease (GERD): a
critical assessment of cause and effect association. Clin Gastro-
enterol Hepatol. 2003;1(5):333—44.

4. Vaezi MF. Laryngitis: from the gastroenterologist’s point of view.
In: Vaezi MF, editor. Extracsophageal reflux. San Diego: Plural;
2009. p. 37-47.

5. Koufman JA, Amin MR, Panetti M. Prevalence of reflux in 113
consecutive patients with laryngeal and voice disorders. Otolar-
yngol Head Neck Surg. 2000;123(4):385-8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. Hanson DG, Jiang JJ. Diagnosis and management of chronic

laryngitis associated with reflux. Am J Med. 2000;108(Suppl
4a):112S-9S.

. Koufman JA. The otolaryngologic manifestations of gastroesoph-

ageal reflux disease (GERD): a clinical investigation of 225
patients using ambulatory 24-hour pH monitoring and an
experimental investigation of the role of acid and pepsin in the
development of laryngeal injury. Laryngoscope. 1991;101(4 Pt 2
Suppl 53):1-78.

. Adhami T, Goldblum JR, Richter JE, Vaezi MF. The role of

gastric and duodenal agents in laryngeal injury: an experimental
canine model. Am J Gastroenterol. 2004;99(11):2098—106.

. Belafsky PC, Postma GN, Koufman JA. Validity and reliability of

the reflux symptom index (RSI). J Voice. 2002;16(2):274-7.
Ahmed TF, Khandwala F, Abelson TI, et al. Chronic laryngitis
associated with gastroesophageal reflux: prospective assessment
of differences in practice patterns between gastroenterologists and
ENT physicians. Am J Gastroenterol. 2006;101(3):470-8.

Hicks DM, Ours TM, Abelson TI, et al. The prevalence of
hypopharynx findings associated with gastroesophageal reflux in
normal volunteers. J Voice. 2002;16(4):564—79.

Milstein CF, Charbel S, Hicks DM, et al. Prevalence of laryngeal
irritation signs associated with reflux in asymptomatic volunteers:
impact of endoscopic technique (rigid vs. flexible laryngoscope).
Laryngoscope. 2005;115(12):2256-61.

Vavricka SR, Storck CA, Wildi SM, et al. Limited diagnostic
value of laryngopharyngeal lesions in patients with gastroesoph-
ageal reflux during routine upper gastrointestinal endoscopy. Am J
Gastroenterol. 2007;102(4):716-22.

Belafsky PC, Postma GN, Koufman JA. The validity and
reliability of the reflux finding score (RFS). Laryngoscope.
2001;111(8):1313-7.

Branski RC, Bhattacharyya N, Shapiro J. The reliability of the
assessment of endoscopic laryngeal findings associated with
laryngopharyngeal reflux disease. Laryngoscope. 2002;112
(6):1019-24.

Kelchner LN, Horne J, Lee L, et al. Reliability of speech-language
pathologist and otolaryngologist ratings of laryngeal signs of
reflux in an asymptomatic population using the reflux finding
score. J Voice. 2007;21(1):92-100.

Park W, Hicks DM, Khandwala F, et al. Laryngopharyngeal
reflux: prospective cohort study evaluating optimal dose of
proton-pump inhibitor therapy and pretherapy predictors of
response. Laryngoscope. 2005;115(7):1230-8.

Noordzij JP, Khidr A, Desper E, et al. Correlation of pH probe-
measured laryngopharyngeal reflux with symptoms and signs of
reflux laryngitis. Laryngoscope. 2002;112(12):2192-5.

Merati AL, Lim HJ, Ulualp SO, Toohill RJ. Meta-analysis of upper
probe measurements in normal subjects and patients with laryngo-
pharyngeal reflux. Ann Otol Rhinol Laryngol. 2005;114(3):177-82.
Oelschlager BK, Eubanks TR, Maronian N, et al. Laryngoscopy
and pharyngeal pH are complementary in the diagnosis of
gastroesophageal-laryngeal reflux. J Gastrointest Surg. 2002;6
(2):189-94.

Joniau S, Bradshaw A, Esterman A, Carney AS. Reflux and
laryngitis: a systematic review. Otolaryngol Head Neck Surg.
2007;136(5):686-92.

Jacob P, Kahrilas PJ, Herzon G. Proximal esophageal pH-metry in
patients with 'reflux laryngitis'. Gastroenterology. 1991;100
(2):305-10.

Ahmed T, Vaezi MF. The role of pH monitoring in extraesopha-
geal gastroesophageal reflux disease. Gastrointest Endosc Clin N
Am. 2005;15(2):319-31.

Vaezi MF, Schroeder PL, Richter JE. Reproducibility of proximal
probe pH parameters in 24-hour ambulatory esophageal pH
monitoring. Am J Gastroenterol. 1997;92(5):825-9.

@ Springer



218

Curr Gastroenterol Rep (2011) 13:213-218

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Kawamura O, Aslam M, Rittmann T, et al. Physical and pH
properties of gastroesophagopharyngeal refluxate: a 24-hour
simultaneous ambulatory impedance and pH monitoring study.
Am J Gastroenterol. 2004;99(6):1000-10.

Eubanks TR, Omelanczuk P, Hillel A, et al. Pharyngeal pH
measurements in patients with respiratory symptoms before and
during proton pump inhibitor therapy. Am J Surg. 2001;181
(5):466-70.

Ulualp SO, Toohill RJ, Shaker R. Outcomes of acid suppressive
therapy in patients with posterior laryngitis. Otolaryngol Head
Neck Surg. 2001;124(1):16-22.

Mainie I, Tutuian R, Shay S, et al. Acid and non-acid reflux in
patients with persistent symptoms despite acid suppressive
therapy: a multicentre study using combined ambulatory
impedance-pH monitoring. Gut. 2006;55(10):1398-402.

Mainie I, Tutuian R, Agrawal A, et al. Combined multichannel
intraluminal impedance-pH monitoring to select patients with
persistent gastro-oesophageal reflux for laparoscopic Nissen
fundoplication. Br J Surg. 2006;93(12):1483-7.

Vaezi MF. “Refractory GERD”: acid, nonacid, or not GERD? Am
J Gastroenterol. 2004;99(6):989-90.

Vaezi MF. Role of impedance/pH monitoring in refractory GERD:
let's be careful out there! Gastroenterology. 2007;132(4):1621-2.
discussion 2.

» Kahrilas PJ, Sifrim D: High-resolution manometry and
impedance-pH/manometry: valuable tools in clinical and investi-
gational esophagology. Gastroenterology. 2008;135(3):756—69.
This article provides an excellent review for better understanding
of the role of impedance monitoring in GERD.

Pritchett JM, Aslam M, Slaughter JC, et al. Efficacy of esophageal
impedance/pH monitoring in patients with refractory gastroesoph-
ageal reflux disease, on and off therapy. Clin Gastroenterol
Hepatol. 2009;7(7):743-8.

e Smith JA, Decalmer S, Kelsall A, et al.: Acoustic cough-reflux
associations in chronic cough: potential triggers and mechanisms.
Gastroenterology. 2010;139(3):754—62. The authors report a
novel technique in detecting cough and associating events with
reflux measures.

s Vaezi MF, Slaughter JC, Smith BS, et al.: Dilated intercellular
space in chronic laryngitis and gastro-oesophageal reflux disease:
at baseline and post-lansoprazole therapy. Aliment Pharmacol

@ Springer

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Ther. 2010;32(7):916-24. This article describes a recent study
suggesting the poor sensitivity of dilated intercelluar space in
GERD and LPR.

Park S, Chun HJ, Keum B, et al. An electron microscopic study—
correlation of gastroesophageal reflux disease and laryngophar-
yngeal reflux. Laryngoscope. 2010;120(7):1303-8.

Steward DL, Wilson KM, Kelly DH, et al. Proton pump inhibitor
therapy for chronic laryngo-pharyngitis: a randomized placebo-
control trial. Otolaryngol Head Neck Surg. 2004;131(4):342—50.
e Kahrilas PJ, Shaheen NJ, Vaezi MF: American Gastroentero-
logical Association Institute technical review on the management
of gastroesophageal reflux disease. Gastroenterology. 2008;135
(4):1392-413, 413 el-5. This article provides the most recent
American Gastroenterological Association guidelines for GERD.
Qadeer MA, Phillips CO, Lopez AR, et al. Proton pump inhibitor
therapy for suspected GERD-related chronic laryngitis: a meta-
analysis of randomized controlled trials. Am J Gastroenterol.
2006;101(11):2646-54.

Fass R, Noelck N, Willis MR, et al. The effect of esomeprazole
20 mg twice daily on acoustic and perception parameters of the
voice in laryngopharyngeal reflux. Neurogastroenterol Motil.
2010;22(2):134-41-e44-5.

Shaheen NJ, Crockett SD, Bright SD, et al.: Randomised clinical
trial: high-dose acid suppression for chronic cough - a double-
blind, placebo-controlled study. Aliment Pharmacol Ther. 2010.
Lam PK, Ng ML, Cheung TK, et al. Rabeprazole is effective in
treating laryngopharyngeal reflux in a randomized placebo-
controlled trial. Clin Gastroenterol Hepatol. 2010;8(9):770—6.
Vaezi MF, Hagaman DD, Slaughter JC, et al.: Proton pump
inhibitor therapy improves symptoms in postnasal drainage.
Gastroenterology. 2010;139(6):1887-93 el; quiz ell.

Patel SM, Stason WB, Legedza A, et al. The placebo effect in
irritable bowel syndrome trials: a meta-analysis. Neurogastroen-
terol Motil. 2005;17(3):332-40.

Charbel S, Khandwala F, Vaezi MF. The role of esophageal pH
monitoring in symptomatic patients on PPI therapy. Am J
Gastroenterol. 2005;100(2):283-9.

Swoger J, Ponsky J, Hicks DM, et al. Surgical fundoplication in
laryngopharyngeal reflux unresponsive to aggressive acid sup-
pression: a controlled study. Clin Gastroenterol Hepatol. 2006;4
(4):433-41.



	Evaluation of Patients with Suspected Laryngopharyngeal Reflux: A Practical Approach
	Abstract
	Introduction
	Pathophysiology
	Symptoms and Signs
	Diagnosis
	Laryngoscopy
	pH Monitoring

	Therapy
	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


