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Introduction

Gastroesophageal reflux (GER)
consists of the retrograde move-
ment of gastric contents into the
oesophagus. Apart from gastric
acid and pepsin, bile acid and pan-
creatic enzymes are also found in
gastric contents. Some degree of
reflux in the distal oesophagus is
considered physiological.1 Gastro-
esophageal reflux disease
(GERD) is a clinical term that
refers to non-physiological gas-
troesophageal reflux causing
symptoms like regurgitation, indi-
gestion or heartburn, or lesions
like oesophagitis or Barrett’s
oesophagus.2,3

A variety of symptoms and
laryngeal findings on laryn-
goscopy have also been attributed
to gastroesophageal reflux, and

this entity has been called laryn-
gopharyngeal reflux (LPR).4

Synonyms for LPR are: atypical
reflux, extra-oesophageal reflux,
gastropharyngeal reflux, laryngeal
reflux, pharyngoesophageal reflux
and supra-oesophageal reflux.1,2

Hoarseness, throat clearing,
excess throat mucus, coughing
after eating or lying down, globus
pharyngeus, chronic cough, laryn-
gospasm and dysphagia are con-
sidered the cardinal symptoms of
LPR.5 Although these symptoms
are not specific for LPR, they are
part of the “Reflux Symptom
Index”, a validated symptom
questionnaire for the evaluation of
laryngopharyngeal reflux
(Table 1).5 The most important
findings associated with LPR dur-
ing laryngoscopy include subglot-
tic, vocal-fold or diffuse laryngeal

oedema, ventricular obliteration,
arytenoidal or diffuse laryngeal
erythema/hyperaemia, posterior
commissure hypertrophy, granulo-
ma/granulation tissue and thick-
ened endolaryngeal mucus.6 The
“Reflux Finding Score” was
developed to standardise these
findings (Table 2).6

It has been suggested that
patients with LPR and patients
with classic GERD differ substan-
tially.7 Some authors have claimed
that patients with LPR have differ-
ent symptoms, specific findings
on laryngoscopy, and different
reflux patterns, as well as different
responses to treatment compared
to patients with classic GERD.
In classic GERD patients,
endoscopy and pH monitoring are
performed to assess the presence
of reflux oesophagitis or Barrett’s
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oesophagus respectively, and to
quantify oesophageal acid expo-
sure. In the present study, we
studied the yield of endoscopy and
24-hour dual-probe pH monitoring
in patients with suspected LPR.

Materials and methods

One hundred and sixty-nine con-
secutive patients (64% women;
mean age 42 years) were included
in this retrospective analysis.

They all had suspected laryn-
gopharyngeal reflux, as indicated
by history (a combination of
symptoms of the “Reflux
Symptom Index”) and findings on
laryngeal examination with laryn-
goscopy and videostroboscopy (a
combination of signs of the
“Reflux Finding Score”). All sub-
jects underwent upper gastroin-
testinal endoscopy and ambulato-
ry 24-hour dual-probe pH moni-
toring. Ambulatory oesophageal
pH monitoring was performed
using an antimony pH electrode
(Synectics Medical, Stockholm,
Sweden) with a separate skin ref-
erence electrode, attached with
adhesive tape to the subject’s nose
and cheek. The data were stored
on a portable digital recorder worn
in a belt on the patient’s waist
(Digitrapper, Synectics Medical,
Stockholm, Sweden). The probes
were introduced via a nasal orifice
into the oesophagus. The intra-
oesophageal pH was monitored
5 cm (distal oesophagus) and
20 cm (proximal oesophagus)
orally from the lower oesophageal
sphincter, defined by prior oeso-
phageal manometry. Registration
of acid reflux at 0.25 Hz lasted for
approximately 22 hours, after
which the probes were removed
and the data transferred to a per-
sonal computer for analysis.
Oesophageal acid exposure,
expressed as the percentage of
time that pH was below 4, was
assessed at each level for the
whole recording period and for the
upright and supine periods sepa-
rately. Meal periods were not
excluded from the analysis. In our
centre, distal oesophageal acid
exposure (pH lower than 4.0) dur-
ing 4.0% of the total time is the
upper limit of the normal range
(95th percentile, based on pH mon-
itoring of healthy volunteers).8 In

Table 1

Reflux Symptom Index

Symptoms                                                           score (0 = no problem, 5 = severe)

Hoarseness or a problem with your voice   0 to 5
Clearing your throat 0 to 5
Excess throat mucus or postnasal drip 0 to 5
Difficulty swallowing food, liquids, or pills 0 to 5
Coughing after eating or after lying down 0 to 5
Breathing difficulties or choking episodes 0 to 5
Troublesome or annoying cough 0 to 5
Sensations of something sticking in your throat or a lump in your throat 0 to 5
Heartburn, chest pain, indigestion, or stomach acid coming up 0 to 5

The “Reflux Symptom Index” is a validated symptom questionnaire for the evaluation
of laryngopharyngeal reflux. A score greater than 13 is considered to be abnormal.5

Table 2

Reflux Finding Score

Findings score

Infraglottic oedema (Pseudosulcus) 0 = absent
2 = present

Ventricular obliteration 2 = partial
4 = complete

Erythema/hyperaemia 2 = arytenoids only
4 = diffuse

Vocal fold oedema 1 = mild
2 = moderate
3 = severe
4 = polypoid

Diffuse laryngeal oedema 1 = mild
2 = moderate
3 = severe
4 = obstructing

Posterior commissure hypertrophy 1 = mild
2 = moderate
3 = severe
4 = obstructing

Granuloma/granulation  0 = absent
2 = present

Thick endolaryngeal mucus 0 = absent
2 = present

The “Reflux Finding Score” is a validated eight-item clinical severity scale based on
findings during fibre-optic laryngoscopy. A score greater than 7 is considered to be
abnormal.6
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an upright position, the upper
limit of the normal range is 5.1%
of the time, with 2.6% as the
upper limit in a supine position. In
the proximal oesophagus, acid
reflux is considered pathological
when the total duration of acid
reflux exceeds 1.4% (95th per-
centile based on pH monitoring of
healthy volunteers).8 During pH
monitoring, patients were asked to
avoid eating between meals, to
avoid acidic beverages, and not to
lie down during the day. No other
dietary or lifestyle restrictions
were applied. 

Results

Upper gastrointestinal endoscopy
was normal in 93 patients (55%).
The remaining 76 patients (45%)
had erosive oesophagitis: grade 1
in 60 (35%), grade 2 in 10 patients
(6%), and grades 3 and 4 in
3 patients each (2%). No other
pathology was found on upper

gastrointestinal endoscopy
(Figure 1).

Distal oesophageal pH monitor-
ing was pathological in
109 patients (65%) (Figure 2). Of
these, 93% had upright pathologi-
cal acid exposure. Acid exposure
was pathological in upright posi-
tion in 63.3% in supine position
only in 7.3% of the patients and in
29.4% in both upright and supine
positions (Figure 3). Endoscopy
revealed oesophagitis in 51% of
the patients with pathological dis-
tal oesophageal acid exposure. 

Combining endoscopy and pH
monitoring made it possible to
establish a diagnosis of GERD in
130 patients (77%). Of these
patients, 58% had erosive
oesophagitis and 84% had patho-
logical oesophageal acid exposure.
Of the patients with suspected
laryngopharyngeal reflux and with
established GERD, 49% reported
gastrointestinal symptoms like
heartburn or acid regurgitation. 

Proximal oesophageal acid
exposure was pathological in 65
patients (39% of all patients).
Proximal oesophageal acid expo-
sure was pathological in 51% of
the 109 patients with pathological
distal oesophageal pH monitoring.
Endoscopy revealed oesophagitis
in 45% of the patients with patho-
logical proximal pH monitoring.

Discussion

Gastroesophageal reflux disease is
non-physiological gastroeso-
phageal reflux causing symptoms
of regurgitation, indigestion or
heartburn, and/or oesophageal
lesions such as oesophagitis or
Barrett’s oesophagus. 

In contrast to the pharynx and
larynx, the oesophagus has certain
protective mechanisms preventing
mucosal injury such as bicarbon-
ate production, mucosal resistance
and peristaltic clearance. The
upper limit of the normal range for

Figure 1
Patients with LPR do not always present with oesophagitis: upper gastrointestinal endoscopy was normal in 55% of patients. The
remaining 45% had erosive oesophagitis: grade I in 35%, grade II in 6%, and grade III en IV in 2% each.
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the total number of oesophageal
reflux episodes is approximately
50 per 24 hours.8 In contrast,
experimental studies in animals
have shown that as few as three

reflux episodes per week may
result in significant laryngeal
damage. So, in theory, the larynx
is approximately 100 times more
sensitive to peptic injury than the

oesophagus.7 Even if a patient
does not have enough reflux in the
distal oesophagus to develop
oesophagitis and its principal
symptoms, heartburn, indigestion

Figure 2
pH monitoring indicated pathology in 109 patients (65%)

Figure 3
Acid exposure was pathological in upright position in 63.3%, in supine position only in 7.3% of the patients and in both upright and
supine positions in 29.4%.
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or acid regurgitation, proximal
extension of the refluxate may still
be able to induce symptomatic
laryngopharyngeal reflux.7

In 77% of all tested patients,
pH-metry and endoscopy con-
firmed the diagnosis of abnormal
acid exposure in the distal oesoph-
agus. These data confirm that the
gastroesophageal reflux may be
indicated by clinical characteris-
tics of patients presenting with
suggestive laryngeal symptoms
and laryngeal examination. 

The direct exposure of the phar-
ynx and the larynx to refluxed
gastric contents is thought to be an
important mechanism in the gen-
eration of symptoms and lesions.
Scintigraphy has shown that
microaspiration is a mechanism
by which acid can enter the pul-
monary system.3 Based on the
upper limit of the normal range of
1.4% of time, proximal oeso-
phageal acid exposure was patho-
logical in 39% of all tested
patients, and in 51% of patients
with pathological distal pH moni-
toring. This finding is apparently
discrepant in a population that was
selected for presumed supra-
oesophageal manifestations of
GERD. Several reasons may
explain the presence of supra-
oesophageal symptoms in the
presence of normal proximal
oesophageal acid exposure. It has
been suggested that any acid
reflux into the laryngopharyngeal
transition is potentially harmful,
as the mucosa in this anatomical
region lacks defence mechanisms
to neutralise intermittent acid
physiological reflux.1,7 As healthy
controls also displayed some
amount of proximal acid expo-
sure,8 it is possible that mucosal
sensitivity or the harmful nature of
the refluxate varies between sub-
jects. Laryngeal symptoms may

therefore be caused by exposures
to acid in the proximal oesopha-
gus and above the cricopharyngeal
sphincter that are registered as
physiological by conventional pH
monitoring.9

Objective detection of the pres-
ence of refluxed gastric contents
above the upper oesophageal
sphincter should be the gold stan-
dard for the diagnosis of laryn-
gopharyngeal reflux, but this has
proven to be technically difficult.
Parameters defining physiological
reflux are slowly being devel-
oped.1,3 Acid reflux above the
cricopharyngeal sphincter could
be missed by a small pH probe
because of the relatively large
space within the hypopharynx. In
addition, the environment of the
hypopharynx allows the pH probe
to be dry and moist intermittently;
this alters the impedance of the
detection circuit, resulting in arte-
facts known as ‘pseudo-reflux’.
Placing the proximal probe below
the cricopharyngeal sphincter
results in fewer artefacts, even
though this approach is not per-
fectly representative for the situa-
tion in the laryngopharyngeal
region.1 The disadvantage is the
interposition of an additional bar-
rier, the upper oesophageal
sphincter, the anti-reflux function
of which may or may not be com-
promised. 

Another possible pathogenic
mechanism through which reflux
may trigger laryngeal symptoms,
even in the absence of direct
laryngeal acid exposure, consists
of the distal oesophageal-tracheo-
bronchial vagal reflex. Indeed, the
oesophagus and tracheobronchial
tree share a common embryologi-
cal origin. The vagal nerve sup-
plies both with autonomic inner-
vation. So vagally mediated reflex
activity, like the cough reflex,

could be induced by acid exposure
of the distal oesophagus only.
Chronic coughing or throat clear-
ing may subsequently lead to
vocal cord irritation.3,9-12

In our population, only 49% of
the patients with pathological gas-
troesophageal reflux confirmed by
endoscopy or pH monitoring pre-
sented with GERD symptoms. As
in classic GERD, patients with
LPR do not always present with
oesophagitis.13 Only 58% of the
130 patients diagnosed with
abnormal gastroesophageal reflux
in the distal oesophagus were
found to have oesophagitis, most-
ly grade 1.

In view of these findings, it is
clear that endoscopy, as in GERD,
lacks sensitivity in the evaluation
of LPR. This study shows that the
diagnosis of LPR is mainly sug-
gested by symptoms and laryngeal
findings, and can be confirmed by
pH monitoring. Laryngeal symp-
toms include hoarseness, throat
clearing, excessive throat mucus,
difficulty swallowing, coughing
after eating or lying down, laryn-
gospasm, and globus sensation.5

Laryngeal findings include sub-
glottic oedema, ventricular oblit-
eration, erythema/hyperaemia,
vocal fold oedema, diffuse laryn-
geal oedema, posterior commis-
sure hypertrophy, granuloma/
granulation tissue, and excessive
endolaryngeal mucus.6

However, pH monitoring is also
not a perfect method for assessing
and quantifying reflux (particular-
ly of the supra-oesophageal vari-
ety). Firstly, the measurement is
confined to the acid component,
and pH monitoring does not pro-
vide information about other com-
ponents of reflux like bile or other
duodenal content. It is now possi-
ble to monitor and quantify this
kind of reflux with techniques
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developed recently, but they are
not readily applied in routine clin-
ical care.8 Secondly, because of
day-to-day variations in acid
reflux, and because of the sam-
pling interval, 24-hour pH moni-
toring could have a limited sensi-
tivity. Thirdly, the cut-off pH
value of 4 is based on the histori-
cal interpretation of levels of
harmfulness to the oesophageal
mucosa, but this cut-off is unlike-
ly to apply to the laryngopharyn-
geal mucosa. Finally, pH monitor-
ing indicates the degree of acidity,
but does not provide information
about the volume of the refluxate.
Volume is likely to be an impor-
tant co-factor, both for supra-
oesophageal extent and for trig-
gering reflex-mediated symptoms.

Our study also confirmed that
LPR patients are predominantly
upright (daytime) refluxers. In our
population with LPR, pH monitor-
ing showed reflux in upright posi-
tion in 93%. Most of the patients
had reflux in upright position only,
followed by those who had reflux
in upright and supine positions.
Only 7.3% of patients with pH-
documented reflux presented
reflux at night only. This is similar
to findings in typical GERD
patients.8 In typical GERD, it has
been established that transient
relaxations of the lower oeso-
phageal sphincter are the main
mechanism underlying reflux
events, and these occur mainly
during the day, as they are trig-
gered by gastric distention.14 The
observation that reflux in LPR was
also most prevalent during the day
suggests that the same mechanism
underlies reflux events in these
patients, contradicting the classic
assumption that a hypotonic lower
oesophageal sphincter allowing
free reflux in supine position is the
key mechanism. The finding is

also consistent with the observed
prevalence of typical GERD
symptoms in up to 50% of those
with pathological acid exposure.

Patients with established LPR
should be treated with acid-sup-
pressive drugs. Because the larynx
is far more susceptible to injury
from the refluxate than the
oesophagus, it has been argued
that maximum acid suppression is
needed for LPR, with effective
suppression all day long as much
as possible. Despite the fact that
proton pump inhibitors are not
completely effective in all these
patients, they are still thought to
be the cornerstone for treating
patients with moderate to severe
LPR, together with diet and
lifestyle modifications. Proton
pump inhibitors are not effective
in all reflux patients, particularly
in their once-daily formulation.
Some studies of once-daily dos-
ing failed to find significant
improvement in LPR.7,12 As the
acid-suppressive effect of proton
pump inhibitors lasts for up to
18 hours, some authors suggested
twice-daily dosage to optimise
coverage for LPR. Not only the
dose regimen, but also the dura-
tion of therapy, has to be consid-
ered. Unlike GERD symptoms,
LPR symptoms are considered
less likely to resolve in a matter of
days or weeks; and it has been
claimed that several months are
often required to obtain symptom
resolution.1,2,7 The outcome of
medical therapy was not systemat-
ically addressed in the current
study.

Conclusion

History and the clinical examina-
tion of the larynx can confirm a
suspicion of gastroesophageal
reflux. 

Patients with LPR appear to
have specific symptoms, findings,
and patterns of reflux. 

Patients with LPR do not neces-
sarily present with typical GERD
symptoms like heartburn, indiges-
tion, or acid regurgitation.
Endoscopic oesophagitis, mostly
grade 1, is present in only a subset
of patients with LPR, so
endoscopy lacks sensitivity in the
evaluation of LPR. The diagnosis
of LPR is mainly suggested by
laryngeal symptoms (like hoarse-
ness, throat clearing, globus pha-
ryngeus), and by laryngeal find-
ings (like laryngeal oedema or
erythema), and can be confirmed
by pH monitoring. LPR patients
are predominantly upright (day-
time) refluxers. 
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