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Abstract
Laryngopharyngeal re�ux (LPR), which is de�ned as the back�ow of gastric contents into the upper
aerodigestive tract, is a relatively common disorder. However, its diagnosis still poses many problems.
Twenty-four-hour double-probe pH monitoring is currently the diagnostic test of choice, but it has many
disadvantages. Thus, an empiric trial of antire�ux therapy has been suggested as an alternative method for
diagnosis. The purpose of this article is to evaluate the validity of this alternative method in the
management of LPR. The study group consisted of 36 patients with symptoms and physical �ndings
suggesting LPR. The control subjects were 23 healthy adults. Twenty-four-hour double-probe pH
monitoring was performed both in the study group and the control group, and the results were compared.
In addition, the symptoms and physical �ndings in the study group was scored by the modi�ed re�ux
symptom index (MRSI) and re�ux �nding score (RFS) at four intervals: before the start of therapy and at
the second, fourth and sixth months of the therapy. The results of the 24-hour double-probe pH
monitoring showed no signi�cant difference between the study and the control groups (p>0.05). In the
study group, the MRSI before the therapy was 13.6. 6 .4.4. This index improved signi�cantly to 4.3. 6 .1.9 at
the second month; to 1.5. 6 .0.6 at the fourth month, and to 0.5.6 .0.2 at the sixth month of the therapy
(p<0.05). The RFS before the start of the therapy was 14.8. 6 .3.8; and it improved signi�cantly to 7.7. 6 .3.8
at the second month; to 4.5. 6 .2.3 at the fourth month, and to 1.4.6 .0.9 at the sixth month of the therapy
(p<0.05). The signi�cant improvement in the MRSI and the RFS during the course of proton pump
inhibitor therapy relates the patients’ symptoms and physical �ndings to LPR. This implies the validity of
the method, not only in the treatment of LPR, but in the diagnosis of this disorder, as well. Unfortunately,
24-hour double-probe pH monitoring has failed to differentiate LPR patients from healthy individuals.
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Introduction
Gastroesophageal re�ux (GER) is de�ned as the
entry of the gastric contents into the oesophagus
without associated belching or vomiting.1 This
pathology has been generally implicated in the
pathogenesis of re�ex oesophagitis, Barrett’s oeso-
phagus and oesophageal adenocarcinoma. Recently,
laryngopharyngeal re�ux (LPR) has been suggested
as a term for the association of laryngeal disorders
and GER.2 LPR is the retrograde movement of
gastric contents above the upper oesophageal
sphincter into the larynx, pharynx and upper
aerodigestive tract, causing pharyngeal and/or lar-
yngeal symptoms.

While the prevalence of re�ux-related otolaryngo-
logic symptoms and �ndings in otolaryngology
practice has been estimated as four to 10 per

cent,3,4 the prevalence of re�ux in patients with
voice disorders may be as high as 50 per cent.5 The
clinical presence of LPR is most commonly char-
acterized by laryngeal symptoms, such as hoarseness,
vocal fatigue, chronic and intermittent cough, exces-
sive throat clearing. Additionally, pharyngeal
symptoms, such as globus, mild dysphagia and sore
throat, may coexist. The presence of laryngophar-
yngeal complaints without a history of obvious
pharyngeal or laryngeal disease leads to a suspicion
of LPR.6

The laryngeal �ndings of LPR include mucosal
oedema and erythema of the posterior glottis, vocal
fold oedema, ventricular obliteration, mucosal
hypertrophy, granuloma/granulation tissue, subglot-
tic oedema and excessive endolaryngeal mucus.7–9

These �ndings in a patient with above-mentioned
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laryngopharyngeal symptoms provide clues for the
diagnosis of LPR. However, it should be kept in
mind that the laryngeal �ndings are not always
associated with symptom severity.7

Although not without limitations, re�ux of gastric
contents into the laryngopharynx is best demon-
strated by the 24-hour double-probe pH
monitoring.10,11 Because of the technical disadvan-
tages of the probe located in the pharynx and the
intermittent nature of LPR, 24-hour double-probe
pH monitoring may not document acid re�ux in all
patients.12 In addition, there is a lack of consensus on
the interpretation of the test results. Therefore, an
empiric trial of antire�ux therapy has been proposed
as an alternative diagnostic tool. This approach
provides both diagnostic and therapeutic advantages
and, has sensitivity and speci�city that are compar-
able to the 24-hour double-probe pH monitoring.13

The purpose of this investigation was to evaluate
the validity of an empiric trial of proton pump
inhibitor (PPI) therapy in the diagnosis of LPR, and
to compare its ef�cacy to that of 24-hour double-
probe pH monitoring.

Materials and methods
A group of 36 patients with laryngopharyngeal
complaints and physical �ndings suggesting LPR
formed the study group. Twenty-three adults without
a known history of laryngopharyngeal disease or
complaint, and with normal laryngopharyngeal
physical �ndings were enrolled as the control group.

Recordings of 24-hour double-probe pH monitor-
ing were obtained from the study group and the
control group before the initiation of medical
therapy. The test was performed by using a
disposable antimony pH catheter with two internal
reference sensors, Zinetics 24 (Medtronic, Minnea-
polis, USA). The use of medications that would relax

the upper oesophageal sphincter or stimulate the
secretion of gastric contents were stopped one week
before the procedure. Gaseous, acidic, spicy or hot
food and drinks were not allowed during the 24-hour
recordings. Before the procedure, the pH probes
were calibrated using pH 7.0 and pH 1.0 buffer
solutions. The catheter was placed transnasally
under the direct vision of �exible endoscopy. The
proximal probe was positioned in the hypopharynx,
0.5.cm below the arytenoids. All patients were
instructed to keep a detailed diary of oral intake.
Data were recorded on a battery-powered Digitrap-
per pH 400 (Medtronic, Minneapolis, USA). On
completion of the recordings, the data were down-
loaded into the computerized system for analysis
using PC Polygram® software (Medtronic, Minnea-
polis, USA). The percentage of time, in which the
pH was less than 4.0 in the distal probe, was
calculated separately in three situations: an upright
position, a supine position and the total test period.
The results were compared to the mean 6 .2SD of
the control group and, in addition, to the normal
limits of the literature, ranging as follows: upright
2.8–12.12 per cent; supine 0.60–3.67 per cent; total
1.90–8.30 per cent.10,11,14–20 Even a single re�ux
event in the proximal probe was considered as
abnormal.10 The study group and the control group
were compared by the Mann-Whitney-U test. The
evaluation of the patients in the study group with
regard to the normal limits of the literature was
statistically analysed by the two-tailed Fisher’s exact
test.

A modi�ed re�ux symptom index (MRSI) was
used for the documentation of symptom severity at
each visit of the patient (Table I). MRSI is the
modi�cation of the re�ux symptom index of the
Center for Voice Disorders of Wake Forest Uni-
versity, Winston-Salem, NC, USA.7 A complete

TABLE I
modi� ed re� ux symptom index (mrsi)

‘Within the last month, how did the following problems affect you?’
0 = no problem

3 = severe problem

1. Hoarseness or a problem with your voice 0 1 2 3
2. Clearing your throat 0 1 2 3
3. Excess throat mucus or postnasal drip 0 1 2 3
4. Dif�culty in swallowing food, liquids or pills 0 1 2 3
5. Coughing after you ate or after lying down 0 1 2 3
6. Breathing dif�culties or choking episodes 0 1 2 3
7. Troublesome or annoying cough 0 1 2 3
8. Sensation of something sticking in the throat 0 1 2 3
9. Heartburn, chest pain, indigestion or stomach acid coming up 0 1 2 3

TABLE II
re� ux � nding score (rfs)8

Subglottic oedema 2 if present
Ventricular obliteration 2 if partial 4 if complete
Erythema/hyperemia 2 if arytenoids only 4 if 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 2 if present
Thick endolaryngeal mucus 2 if present
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head and neck examination together with videolar-
yngoscopy was also performed at each visit of the
patient. The physical �ndings were scored according
to the re�ux �nding score (RFS)8 as shown in
Table.II.

Regardless of the results of 24-hour double-probe
pH monitoring, each patient of the study group was
given a re�ux diet and behaviour modi�cation, and
an empiric trial of PPI (lansoprozole, 30.mg b.i.d.)
therapy of two months. After the second month, the
therapy was maintained with lansoprozole, 15.mg,
for an additional four months. Patients were
evaluated for two month intervals to assess improve-
ment of symptoms and physical �ndings based on
MRSI and RFS. The paired-samples t-test was used
to compare the scores of each visit.

Results
The study group included 13 men and 23 women.
The ages ranged from 19 to 71 (mean.=.39). The
control group consisted of 14 men and nine women.
The ages ranged from 19 to 51 (mean.=.31).

The mean 6 .2 standard deviation (SD) of results
obtained from proximal and distal probes during the
24-hour double-probe pH monitoring in both groups
are shown in Table III. The comparison of the
percentage of time, in which pH was less than 4.0,
revealed no signi�cant difference between the two
groups (p>0.05). When the results of each patient of
the study group and of each individual of the control
group were compared with regard to the range of
normal limits presented in the literature, the
distributions of normal and abnormal members in
both groups were not signi�cantly different accord-
ing to the two-tailed Fisher’s exact test (Table IV)
(p>0.05).

The values of MRSI and RFS are given in Table
V. The mean MRSI improved signi�cantly from
13.6. 6 .4.4 to 4.3.6 .1.9 within the �rst two months,
and decreased more profoundly to 0.5.6 .0.2 at the
end of the sixth month of the therapy (p<0.05).
During the course of the therapy; 68.1 per cent, 63.7
per cent and 68.1 per cent of reductions in MRSI
were noted at the second, fourth, and sixth months,
respectively. Similarly, RFS showed signi�cant
improvement from 14.8. 6 .3.8 to 7.7.6 .3.8 at the
end of the second month of the therapy, and �nally,
to 1.4.6 .0.9 at the end of the maintenance therapy
(p<0.05). The reductions of RFS at the second,

fourth and sixth months were 47.8 per cent, 41 per
cent and 67.6 per cent, respectively. The reduction
was more pronounced at the end of the sixth month.

Discussion
Twenty-four-hour double-probe pH monitoring is
accepted as the most sensitive and the most speci�c
diagnostic tool currently available in LPR, because it
demonstrates the presence of pharyngeal and oeso-
phageal acid exposure. Unfortunately, 24-hour dou-
ble-probe pH monitoring is not a perfect test and
controversies exist. There is no consensus on the
normal limits for 24-hour double-probe pH monitor-
ing in the literature. The percentage of time, in which
pH is less than 4.0 in the distal probe, is regarded as
the most useful discriminator between physiological
and pathologic re�ux.21 However, the normal values
presented in the literature for this criteria vary
widely, ranging between 2.8–12.12 per cent in the
upright position, 0.60–3.67 per cent in the supine
position and 1.90–8.30 per cent for the total test
period.10,11,14–20 The normal values in the present
study were within the limits of the literature: 9.2 per
cent in the upright position, 4.4 per cent in the supine
position, 6.4 per cent for the total test period.

Even a single re�ux event in the proximal probe is
considered indicative of LPR.10 However, it has
been noted that pharyngeal re�ux occurs in normal
healthy controls with a prevalence of 16–21 per
cent.22,23 Likewise, in the present study, the test
results of the LPR patients did not reveal any
signi�cant difference, neither when compared to the
mean 6 .2SD of the control group, nor when
compared to the normal limits presented in the
literature.

TABLE III
twenty-four hour double-probe ph monitoring results of the study group and the control group. no signi� cant difference

was noted between two groups (p>0.05)

Study group Control group
Proximal probe (n = 36) (n = 32)

Percentage of time pH<4.0 (total time) 0.4 6 0.1 0.3 6 0.2
Percentage of time pH<4.0 (upright) 0.6 6 0.9 0.6 6 0.7
Percentage of time pH<4.0 (supine) 0.2 6 0.3 0.1 6 0.1

Distal probe
Percentage of time pH<4.0 (total time) 4.1 6 3.9 3.7 6 2.7
Percentage of time pH<4.0 (upright) 4.3 6 4.3 4.5 6 4.7
Percentage of time pH<4.0 (supine) 3.4 6 1.6 2.6 6 1.8

TABLE IV
evaluation of the study group and the control group with
regard to the normal ph monitoring values presented in
the literature. no signi� cant difference noted in the
distribution of normals and abnormals between two

groups (p>0.05)

Probe Cases Study group Control group

Distal Normal 24 16
Abnormal 12 7

Proximal Normal 6 4
Abnormal 30 19

Distal and
Proximal

Normal
Abnormal

5
31

4
19
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Probe placement is another controversy for
24-hour double-probe pH monitoring. Loss of
mucosal contact, probe displacement, pH changes
caused by oral intake, intermittent drying and
moistening of the proximal probe are the problems
blamed for spurious test results.12 The presence of
the proximal probe in the posterior pharynx has
been speculated to precipitate acid re�ux secondary
to irritation, possibly resulting in false-positive
results.13 The tendency for false-negative tests has
been given as high as 20–50 per cent.24 Thus, a
negative test result may not exclude the diagnosis of
LPR, whereas a positive test only con�rms the co-
existence of re�ux with the symptoms. However, this
does not assure a cause-and-effect relationship. This
relationship can only be proved with con�dence,
when the symptoms or the signs related to LPR
markedly improve or resolve with medical or
surgical therapy.25

The empiric trial of antire�ux therapy with
medications, such as H2-receptor blockers and
PPIs, has been shown to be effective.9,26–32 In these
studies, the response to the empiric antire�ux
therapy ranged between 50–100 per cent. The
probability of diagnosing LPR based on the criterion
of ‘outcome/decision’ for the 24-hour double-probe
pH monitoring and the empiric trial of antire�ux
therapy are comparable: 80 per cent vs 85 per cent,
respectively.33 In the present study, a signi�cant
improvement in symptoms has been noted at the end
of the second month of the therapy. The reduction in
symptom scores was 68.1 per cent, indicating the
presence of a relationship between the symptoms
and the pharyngeal re�ux. This �nding is in
correlation with the literature.7,13,33

The duration of the empiric trial of antire�ux
therapy is proposed as two months.13,33 On the other
hand, it has been noted that the physical �ndings of
LPR improve more slowly and continue to get better
throughout, at least, six months of the therapy.2,7

Similarly, in the present study, re�ux �nding scores
improved signi�cantly and gradually during the
course of the antire�ux therapy. The most pro-
nounced reduction in re�ux �nding scores was at the
sixth month, with a �nal mean score of 1.4.6 .0.9
indicating a complete resolution of physical �ndings.
Even though the treatment of LPR improve the
symptoms in a period of two months, the mucosal
damage recovers by approximately six months. Thus,
cessation of the therapy based on improvement of
symptoms alone may be premature.7

In conclusion, the empiric trial of PPI is an
alternative for the 24-hour double-probe pH mon-
itoring for the diagnosis of LPR. It provides reliable
information about the relationship between the

pharyngeal re�ux and the laryngopharyngeal symp-
toms and physical �ndings. The improvement in
symptoms by two months con�rms the presence of
this relationship. However, this improvement should
not be regarded as the cure. The medical therapy
should be maintained for at least four more months.
This period might allow the complete resolution of
mucosal injury secondary to the pharyngeal re�ux.
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