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Abstract

Study post treatment improvement of Laryngopharyngeal Reflux Disease (LPRD) using non-invasive tools of Reflux symp-
tom index (RSI), Reflux finding score (RFS) grading of videolaryngostroboscopy (VLS) and voice analysis. This study
from December 2020 to April 2022 enrolled 100 adults with complaints suggestive of reflux symptoms and having Reflux
Symptom Index (RSI) more than 13. All patients underwent VLS along with voice analysis. VLS findings were graded using
Reflux Finding Score (RFS). Patients were advised for lifestyle modifications and proton pump inhibitors for 8 weeks when
post treatment RSI, VLS and voice analyses were again documented. The age range was from 18 to 75 years. Males pre-
dominated. Lifestyle modification compliance was seen in 85% of the patients. We found a significant association (P =0.001)
for difference in pretreatment and posttreatment for both Reflux Symptom Index (RSI) parameters & Reflux Finding Score
Index (RFS) parameters. Voice analysis pre and post treatment showed a significant association (P =0.001) for fundamental
frequency, jitter, shimmer, harmonic-to-noise ratio and maximum phonation time. The gold standard of diagnosis of LPRD is
24 h pH monitoring but has many false negatives and false positives due to intermittent reflux and inaccurate probe placement.
This costly, time consuming and invasive procedure is not widely available amongst our speciality. Excellent visualisation
of VLS allowed accurate RFS calculation. Voice analysis permitted early diagnosis of LPRD induced hoarseness before it
became clinically significant. It also documented the treatment outcome. We conclude that an 8-weeks proton pump inhibitor
treatment combined with lifestyle modification resulted in a significant improvement in the parameters of the non-invasive
tools of RSI and RFS and voice analysis.

Keywords Laryngopharyngeal reflux disease - Voice analysis - Reflux finding score - Reflux symptom index -
Videolaryngostroboscopy - Lifestyle modification - Proton pump inhibitor

Introduction

Laryngopharyngeal reflux disease (LPRD) is an inflam-
matory reaction of the mucous membranes of the pharynx,
larynx, and other respiratory organs caused by stomach
contents refluxing into the oesophagus. Laryngopharyngeal
reflux disease (LPRD) is a relatively new clinical entity,
which is being treated using various modalities, often with-
out a confirmed diagnosis [1]. The gold standard of diagno-
sis of LPRD is 24 h pH monitoring but has many limitations.
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Intermittent reflux may not occur during the test period of
24 h. Even 3 episodes per week can be sufficient to gener-
ate LPR symptoms. These intermittent reflux episodes often
lead to false negatives. False negatives or false positives also
occur secondary to inaccurate the probe placement, move-
ment or irritation. This costly, time consuming and invasive
procedure is not widely available amongst our speciality.
The prevalence of LPRD in the Indian population is
around 11% [2]. Reflux of stomach contents can be linked
to LPRD in two ways [2]. It is caused mostly by direct expo-
sure of the laryngopharyngeal mucosa to gastric contents.
Second an indirect mechanism occurs when the reflux mate-
rial interacts with the mucosa distal to the larynx, causing
vagally mediated bronchoconstriction. Because it lacks
both extrinsic and intrinsic epithelial defences (anti-reflux
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barrier), the larynx is more vulnerable to reflux injury than
the oesophagus [3].

The symptoms of laryngopharyngeal reflux disease
include chronic cough, frequent throat clearing, dyspha-
gia, chronic throat irritation, foreign body sensation in the
throat, hoarseness, excessive phlegm, heart burn, regurgita-
tion of food and breathing difficulty [1]. 50-78% of LPRD
patients have complaints of change in voice and 91% of
elderly patients have voice disorders [4]. This can be diag-
nosed by subjective and objective voice assessment without
using 24 h pH manometry. [4] Heartburn accounts for less
than 40%, whereas oesophagitis involves only 25% patients
[4]. Extra oesophageal complications such as emphysema,
asthma or bronchitis can be caused by laryngopharyngeal
reflux disease [5].

LPRD not only has a significant negative impact on
patient quality of life but it can also predispose to many
laryngeal diseases such as reflux laryngitis, granulomas,
contact ulcers, vocal nodules, subglottic stenosis and car-
cinoma of larynx [6].

The risk factors for LPRD include excessive food intake,
alcohol or tobacco use, pregnancy, malfunctioning or
deformed oesophageal sphincter, obesity and reduced gas-
tric motility [7].

Reflux Symptom Index (RSI) is a 9-item self-adminis-
tered outcome instrument, that accurately documents the
symptoms of patients with LPRD. This tool is highly reli-
able and reproducible [8]. An RSI value of > 13 has been
considered to indicate LPRD [8]. The RSI values ranges
from O to 45, where 45 shows the worst possible score [8].

Videolaryngostroboscopy (VLS) is a sensitive tool in
the diagnosis of LPRD in patients with voice complaints.
On a videolaryngostroboscopy, LPRD signs include pos-
terior commissure hypertrophy, laryngeal erythema, vocal
fold edema, diffuse laryngeal edema, thick endolaryngeal
mucous, ventricular obliteration, subglottic edema and
granulations [9]. Like indirect laryngoscopy, during VLS
the scope stays within oropharynx. This is a lesser invasive
procedure than 24 h pH monitoring where the probe reaches
stomach and reading can be erroneous in case of inaccurate
probe placement [4].

Reflux Finding Score (RFS) is used in the diagnosis and
monitoring of laryngopharyngeal reflux disease. It is an
8-item clinical severity rating scale based on endoscopic
findings. The scale ranges from O to 26. Score increases with
severity of the disease. An RFS value of > 7 indicates 95%
probability of having LPRD10. In a study done by Belafsky
et al. [10] the correlation coefficient for interobserver vari-
ability for reflux finding score was 0.90, which shows that
this tool is highly reliable and reproducible.

Assessment of voice can be done both objectively and
perceptually. Objective measures can be grouped into phys-
iological measures, acoustic measures and aerodynamic

measures [11]. Physiological evaluation can be done through
instrumental techniques like, indirect laryngoscopy, vide-
olaryngostroboscopy, flexible fiberoptic endoscopy, ultra-
high speed photography etc. Physiological evaluation proce-
dures mainly help to view the laryngeal structure and assess
organic pathologies which have resulted in a change in voice.
Acoustic analysis involves assessing various vocal parame-
ters objectively. Commonly assessed parameters include fun-
damental frequency, jitter, shimmer, harmonic to noise ratio,
etc. [12]. Normal range of these acoustic parameters have
been described in various studies and may vary between
different software programs.

Many software programs such as Dr.Speech (Tiger DRS,
Inc) [13], MDVP software of Visi-Pitch IV (KayPentax Inc.,
USA), [14] Computerized Speech Lab (CSL, Kay Elemet-
rics) [15], VAGHMI (Voice and Speech Systems, VSS, Ban-
galore) [16] are used for voice analysis. We used Dr. Speech
Software in this study. The acoustic analysis parameters are
hereby discussed.

Fundamental Frequency

(FO) is the frequency or the rate of vibration of vocal folds.
It is the psychoacoustic co-relate of pitch. Unit of meas-
urement of FO is Hertz. Normal values of fundamental fre-
quency in males ranges from 100-150 Hz while in females
the corresponding range is 180-250 Hz. [17].

Maximum Phonation Time

Maximum phonation time refers to the maximum duration
that a particular vowel sound can be sustained. Maximum
phonation time in males varies between 25 and 35 s while
in females it is between 15 and 25 s. [17].

Jitter / Frequency Perturbation

Jitter is the measure of instability of the vocal cord dur-
ing sustained phonation. Frequency perturbation or jitter
refers to the variation of fundamental frequency present in
all speakers to some degree and detected when the subject
is attempting to produce a steady, sustained vowel. The fre-
quency variations are the result of instability of the vocal
folds during vibration. Normal speakers have a small amount
of frequency perturbations, which may vary according to
age, sex and physical condition. Normal value of Jitter
is<1%[17].

Shimmer / Amplitude Perturbation

During sustained vibration, the vocal cords exhibit slight
variation of amplitude from one cycle to the next. This is
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called amplitude perturbation or “shimmer”. Normal value
of shimmer is <2.85%[17].

Harmonic to Noise Ratio (HNR)

Voice is composed of periodic and random noise (aperiodic
waves). Noise is a sound and is not a harmonic of funda-
mental note. If the noise component of voice increases and
replaces the harmonic structure, the quality of hoarseness
is perceived, and this is measured as the harmonic to noise
ratio. Harmonicity is expressed in Db. If 99% of the energy
of the signal is in the periodic part and 1% is noise, the HNR
is 10 x10g10(99/1)=20 Db. [17].

Treatment for LPRD includes life style modifications such
as multiple small meals, weight loss, avoidance of smoking,
alcohol, and bedtime snacks. Caffeine, chocolate, carbonated
beverages and high fat diet are also to be restricted. These
changes have been found to be a major independent predictor
of response to medical treatment. [18]

RST is a questionnaire while VLS and Voice analysis are
noninvasive procedures. In view of the various limitations
of 24 h pH monitoring we these clinical scales of reflux
symptom index (RSI), videolaryngostroboscopy and voice
analysis as tools to assess post treatment improvement of
LPRD. All patients were treated with proton pump inhibitors
(PPI) and advised lifestyle modifications (LSM).

Material and Methods

Place of Study

The present study was conducted in the Department of
Otorhinolaryngology, in a tertiary care teaching hospital in
Central India.

Study Design

Prospective, interventional study.

Study Duration

The duration was from December 2020 to April 2022.
Study Population

All the patients coming to the ENT OPD of the institution
during the study period with complaints suggestive of reflux
symptoms were given RSI questionnaire and those with a
score of more than 13 were included in the study. Symptoms
suggestive of reflux are cough, frequent throat clearing, dys-

phagia, foreign body sensation in throat, hoarseness, exces-
sive phlegm in throat, regurgitation and heart burn.
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Inclusion Criteria

e Consenting adults
e Patient with Reflux Symptom Index more than 13

Exclusion Criteria

Professional voice users or having history of vocal abuse
History of trauma or laryngeal surgery

Patient with neurological or mass lesions involving larynx
Where videolaryngostroboscopy could not be performed
due to lack of patient cooperation or any other reason

Methodology

All the adult patients with complaints suggestive of reflux
symptoms were given the Reflux Symptom Index question-
naire and were asked to fill the questionnaire properly. If the
Reflux Symptom Index score was more than 13, the patient
fulfilled the study criteria. Then they were meticulously
explained about the study in their own language, including
risks /benefits, procedure, compliance with medication &
lifestyle modification and need for follow up. All the queries
generated were clarified. Only those who provided a volun-
tary written informed consent were enrolled in the study.

The enrolled patients underwent a detailed history and
routine ENT examination, which was followed by Vide-
olaryngostroboscopy (VLS). This was done using Storz
make Pulser II model video stroboscope and Storz Telecam
camera system (Fig. 1). Reflux Finding Score (RFS) was
used to grade the VLS findings (Fig. 2). Then voice analysis
was done using Dr. Speech software Version 5 (Dr Voice™
vocal assessment Tiger DRS, inc.) (Fig. 3). Fundamental
frequency, jitter, shimmer, harmonic to noise ratio and maxi-
mum phonation time were the parameters documented in
voice analysis.

These patients were advised for lifestyle modifications
and proton pump inhibitors for 8 weeks. They underwent
follow-up after 8 weeks. A non randomised dosage schedule
of Rabeprazole 20 mg twice daily or Omeprazole 20 mg
twice a day or Pantoprazole 40 mg twice a day were the
proton pump inhibitors used in the present study.

At the 8 weeks follow-up RSI, videolaryngostroboscopy
and voice analysis was performed again and the post treat-
ment parameters noted. Patients were asked to report their
compliance of lifestyle modifications as an affirmative or a
negative response.

Data Collection Method

A customised proforma was designed for the specific
requirement of the study. All relevant information was col-
lected in this proforma.



Indian Journal of Otolaryngology and Head & Neck Surgery (2024) 76:250-261

253

Fig. 1 a Karl Storz—Pulsar
II Videostroboscope proces-
sor and Camera. b Karl Storz
Rigid stroboscope with Collar
Microphone

om

Outcome Measures

Reflux symptom index, Reflux finding score and voice anal-
ysis were the outcome measures.

Follow-Up

All the enrolled patients were followed-up after 8§ weeks.
Tools Used in the Present Study.
We had used Reflux Symptoms Index (RSI) (Table 1) and
Reflux Finding Score (RFS) (Table 1) and Voice analysis
which are pre-validated and have been used by other studies.

Results

We had included 100 patients suffering from laryn-
gopharyngeal reflux disease (LPRD). Majority of the
patients were in the age group 41-60 years with a mean
age of 44.14 +12.56 years. The age ranged from 18 to
75 years. Males were more compared to the females

(Table 2). Lifestyle modification compliance was seen in
85% of the patients. Rabeprazole 20 mg was given as BD
dose in 45 (45%) patients, Omeprazole 20 mg was given
as BD dose in 42 (42%) patients and Pantoprazole 40 mg
as BD dose in 13 (13%) patients. Both the Reflux Symp-
tom Index (Table 3) and Reflux Finding Scores (Table 3)
showed a significant improvement at the 8-week follow-
up. Throat clearing, foreign body sensation and posterior
commissure hypertrophy were the most common symp-
toms seen. The comparisons of pretreatment and post-
treatment Reflux Symptom Index (RFI) parameters was
done. We found a significant association for hoarseness
(P=0.001), throat clearing (P =0.001), postnasal dis-
charge (P =0.001), difficulty in swallowing (P =0.001),
coughing after food / lying down (P =0.001), breathing
difficulty (P=0.001), annoying cough (P =0.001), foreign
body sensation (P=0.001) and heart burn (P =0.001). The
comparisons of pretreatment and posttreatment Reflux
Finding Score Index (RFS) parameters was done. We
found a significant association for erythema (P=0.001),
vocal fold edema (P=0.001), posterior commissure
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Fig.2 RFS findings. a Vocal
fold edema, b Erythema, ¢
Diffuse laryngeal edema, d Pos-
terior commissure hypertrophy,
e Granuloma, f Thick endola-
ryngeal mucus

Fig. 3 Computer system with
Dr. Speech Software and micro-
phone

hypertrophy (P =0.005), thick endolaryngeal mucus
(P=0.004), while no significant association was seen
for granulation (P =0.075). All the patients on medical
therapy irrespective of life style modifications improved
both in RSI and RFS after treatment. In our study, we
found a statistically significant improvement in both RSI
and RFS in patients who were compliant (Table 4) and also
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those who were not compliant with lifestyle modifications
(Table 4). Moreover the mean improvement in RST & RFS
parameters was more in patients who complied with life-
style modifications. Post treatment improvement in voice
analysis showed a significant association (P=0.001) for
fundamental frequency (Table 5), jitter (Table 5), shimmer
(Table 5), harmonic-to-noise ratio (Table 5) and maximum
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Table 1 Within the last month, how did the following problems affect you?

Sl.no PROBLEMS SCORING (0 to 5)

(a) Reflux Symptom Index (RSI)

1 Hoarseness or a problem with your voice 0 1 2 3 4 5

2 Clearing your throat 0 1 2 3 4 5

3 Excess throat mucous or postnasal drip 0 1 2 3 4 5

4 Difficulty in swallowing food, liquids or pills 0 1 2 3 4 5

5 Coughing after you ate or after lying down 0 1 2 3 4 5

6 Breathing difficulties or choking episodes 0 1 2 3 4 5

7 Troublesome or annoying cough 0 1 2 3 4 5

8 Sensations of something sticking in your throatora 0 1 2 3 4 5
lump in your throat

9 Heartburn, chest pain, indigestion or stomach acid 0 1 2 3 4 5
coming up

Total
S1. No Reflux finding score Scoring

(b) Reflux Finding Score (RFS)

1

SUBGLOTTIC EDEMA

0-absent
2-present

VENTRICULAR OBLITERATION

2- partial
4-complete

ERYTHEMA/HYPEREMIA

2- arytenoids only
4-diffuse

VOCAL FOLD EDEMA

1-mild, 2-moderate, 3- severe, 4-obstructing
DIFFUSE LARYNGEAL EDEMA

1-mild, 2-moderate, 3- severe, 4-obstructing
POSTERIOR COMMISURE HYPERTROPHY
1-mild, 2-moderate, 3- severe, 4-obstructing
GRANULOMA/GRANULATION

0-absent
2- present

THICK ENDOLARNGEAL MUCUS

0-Absent
2- Present

TOTAL

0 — no problem, 5- severe problem

Table 2 Distribution of patients according to Age & Sex

Age Males Females Number
18-20 years 2 0 2
21-40 years 20 14 34
41-60 years 31 25 56
> 60 years 4 4 8
Total 57 43 100

phonation time (Table 5). All 100 patients had taken PPI
but only 85 had followed lifestyle modifications. Signifi-
cant association (P=0.001) was seen between lifestyle
modification and posttreatment fundamental frequency
(Table 6), posttreatment shimmer (Table 6) and post
treatment harmonic-to-noise ratio (Table 6). There was
no significant association between lifestyle modification
and posttreatment jitter (Table 6) (P=0.391) and post-
treatment maximum phonation time (Table 6) (P =0.248).

15 patients did not follow life style modifications. Out of
these, in 10 patients voice analysis parameters had deterio-
rated at follow up.
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Table 3 (a) Comparison of mean pre- and posttreatment RSI in total 100 cases. (b) Comparison of mean pre- and posttreatment RFS in total 100

cases

RSI (n=100) Mean + SD P value
(a)

Pretreatment 17.71£3.71 0.001*
Post-treatment 7.37+3.77

RFS (n=100) Mean + SD P value
()

Pretreatment 3.07+1.66 0.001*
Post-treatment 0.79+0.86

Table 4 (a) Comparison of mean pre- and post-RSI and RFS scores in 85 patients who followed lifestyle modification.(b) Comparison of mean
pre- and post-RSI and RFS scores in 15 patients who did not follow lifestyle modification

RSI/RFS n=_85 Mean + SD P value

(a)

RSI Pretreatment 17.47 +£3.66 0.001*
Post-treatment 6.27+2.62

RES Pretreatment 3.14+1.71 0.001*
Post-treatment +0.71

RSI/RFS n=15 Mean + SD P value

()

RSI Pretreatment 19.07 +3.81 0.001*
Post-treatment 13.60+3.18

RFES Pretreatment 2.67+1.29 0.003*
Post-treatment 1.87+0.83

Discussion Rabeprazole, Omeprazole and Pantoprazole were the pro-

In the present study, we had included 100 consenting
patients with complaints suggestive of reflux symptoms
and having Reflux Symptom Index more than 13.

RSI scoring, VLS and voice analysis was done in each
patient at presentation and 8 weeks post therapy.

Majority of the patients were in the age group
41-60 years with a mean age of 44.14 +12.56 years. The
youngest patient was 18 years old and the oldest patient
was 75 years old. The mean age of the patients in the
Belafksy et al. (2001) [10] cohort was 50 + 12 years, which
is slightly higher than our study mean age.

Our study showed a male predominance with a male:
female ratio of 1.32: 1. Similarly in the study done by
Kaushik et al. [19] male predominance noted with a male
to female ratio 1.28:1. In contrast Patigaroo et al. [20] had
more females with a male to female ratio of 1:1.32. While
in contrast with Patigaroo’s study our study findings con-
cur with Kaushik’s observation.

A statistically significant improvements in mean
RSI and RFS were seen after 2 months of treatment.
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ton pump inhibitors used in the present study. The selec-
tion of proton pump inhibitors was as per the individual
choice of the treating consultant and the groups so formed
was not randomised. Rabeprazole was most commonly
administered. Bhargava et al. [21] study demonstrated
highest improvement in laryngeal symptoms and laryn-
geal findings after treatment for 3 months with Omepra-
zole 20 mg BD. Lam et al. [22] in their study compared
Rabeprazole (20 mg, BD) and placebo for 12 weeks in the
treatment of laryngopharyngeal reflux. They found statisti-
cally significant improvement in RSI scores in treatment
group, while there was no significant improvement in RFS
scores in the treatment group, compared to the placebo
group. They concluded that Rabeprazole significantly
improves the reflux symptoms. Belafsky et al. [10] in their
study also showed a significant improvement in mean RFI
and RFS score after the treatment in patients with LPRD.
This improvement is seen at 2 months, 4 months, and
6 months of treatment. We documented a single follow up
at 2 months. Unlike Lam who had only improvement in
RSI scores, our study showed improvement of both RSI &
RFS scores like Belafskys study.
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Table 5 (a) Fundamental frequency before and after treatment. (b) Jitter before and after treatment. (¢) Shimmer before and after treatment. (d)
Harmonic to noise ratio before and after treatment. (¢) Maximum phonation time before and after treatment

Fundamental frequency Posttreatment Total
Normal Abnormal
(a)
Pretreatment Normal 58 2 60
96.7% 3.3% 100.0%
Abnormal 6 34 40
15.0% 85.0% 100.0%
Total 64 36 100
64.0% 36.0% 100.0%
Jitter Posttreatment Total
Normal Abnormal
(b)
Pretreatment Normal 94 1 95
98.9% 1.1% 100.0%
Abnormal 2 3 5
40.0% 60.0% 100.0%
Total 96 4 100
96.0% 4.0% 100.0%
Shimmer Posttreatment Total
Normal Abnormal
(c)
Pretreatment Normal 51 1 52
98.1% 1.9% 100.0%
Abnormal 31 17 48
64.6% 35.4% 100.0%
Total 82 18 100
82.0% 18.0% 100.0%
Harmonic to noise ratio Posttreatment Total
Normal Abnormal
(d)
Pretreatment Normal 57 4 61
93.4% 6.6% 100.0%
Abnormal 19 20 39
48.7% 51.3% 100.0%
Total 76 24 100
76.0% 24.0% 100.0%
Maximum phonation time Posttreatment Total
Normal Abnormal
(e)
Pretreatment Normal 11 2 13
84.6% 15.4% 100.0%
Abnormal 6 81 87
6.9% 93.1% 100.0%
Total 17 83 100
17.0% 83.0% 100.0%
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Table 6 (a) Relation of posttreatment fundamental frequency and
lifestyle modification (b) Relation of posttreatment jitter and life-
style modification (c) Relation of posttreatment shimmer and lifestyle

modification (d) Relation of posttreatment harmonic to noise ratio
and lifestyle modification (e) Relation of posttreatment maximum

phonation time and lifestyle modification

Fundamental Frequency Lifestyle Modification Total
Yes No
(a)
Posttreatment Normal 60 4 64
93.8% 6.3% 100.0%
Abnormal 25 11 36
69.4% 30.6% 100.0%
Total 85 15 100
85.0% 15.0% 100.0%
Shimmer Lifestyle Modification Total
Yes No
(b)
Posttreatment Normal 78 4 82
95.1% 4.9% 100.0%
Abnormal 7 11 18
38.9% 61.1% 100.0%
Total 85 15 100
85.0% 15.0% 100.0%
Shimmer Lifestyle Modification Total
Yes No
(c)
Posttreatment Normal 78 4 82
95.1% 4.9% 100.0%
Abnormal 7 11 18
38.9% 61.1% 100.0%
Total 85 15 100
85.0% 15.0% 100.0%
Harmonic to noise ratio Lifestyle Modification Total
Yes No
(d)
Posttreatment Normal 71 5 76
93.4% 6.6% 100.0%
Abnormal 14 10 24
58.3% 41.7% 100.0%
Total 85 15 100
85.0% 15.0% 100.0%
Jitter Lifestyle Modification Total
Yes No
(e)
Posttreatment Normal 81 15 96
84.4% 15.6% 100.0%
Abnormal 4 0 4
100.0% 0.0% 100.0%
Total 85 15 100
85.0% 15.0% 100.0%
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RSI

Our study registered pretreatment throat clearing in 91%,
foreign body sensation in 91%, heart burn in 79% patients,
hoarseness in 69% patients, postnasal discharge in 59%,
coughing after food / lying down in 58%, difficulty in swal-
lowing in 43%, annoying cough in 29% and breathing dif-
ficulty in 26%. Throat clearing and foreign body sensation
were the most common symptoms. In their study of RSI,
Mishra et al. [2] noted the most common symptom to be
heartburn(44.5%) followed by frequent clearing of throat
(38.8%) and sticky sensation in throat (32%).

In our study the comparisons of pretreatment and post-
treatment Reflux Symptom Index (RSI) parameters were
done. Improvement in foreign body sensation was seen in
89% patients, postnasal discharge in 79.7% patients, heart
burn in 68.4% patients, throat clearing in 67% patients,
hoarseness in 60.9% patients, difficulty in swallowing in
53.5%, annoying cough in 51.7% breathing difficulty in
46.2% patients and patients coughing after food / lying down
in 43.1% patients. Overall, all the parameters of RFI showed
statistically significant improvement after treatment (all P
values=0.001).

RFS

Pretreatment posterior commissure hypertrophy was seen in
92%, erythema in 18% patients, vocal fold edema in 11%,
granulation in 11%, thick endolaryngeal mucus in 8% and
diffuse laryngeal edema in 1%. Posterior commissure hyper-
trophy was the most common sign seen in our study.

The comparisons of pretreatment and posttreatment
Reflux Finding Score Index (RFS) parameters was done.
We found a significant association for erythema (P=0.001),
vocal fold edema (P=0.001), posterior commissure hyper-
trophy (P =0.005), thick endolaryngeal mucus (P =0.004),
while no statistically significant association was seen for
granulation (P=0.075).

In our study no patient had subglottic edema or ventricu-
lar obliteration either pre or post therapy. Post therapy vocal
fold edema improvement was seen in 10 out of 11 (90.9%)
patients. 1 patient had diffuse laryngeal edema before treat-
ment, which resolved after treatment. Posttreatment poste-
rior commissure hypertrophy improvement was seen in 45
out of 92 (48.9%) patients. Improvement in thick endolaryn-
geal mucus was seen in 7 out of 8 (87.5%) patients. Similarly
erythema improvement was seen in 13 out of 18 (72.2%)
patients. Granulation improvement was seen in 10 out of 11
(90.9%) patients.

Osman et al. [23] in their study found erythema in 88.52%
and breathing difficulties in 34.43% to be the most common
symptoms. Partial ventricular obliteration, mild vocal cord
edema, mild laryngeal edema and persistence of granuloma

were still detected 6 months post regular acid suppression
therapy. In our study, the incidence of both erythema and
breathing difficulty was less in comparison to the findings of
Osman. We did not find any case of ventricular obliteration.
While in all patients post treatment RFS score was decreased
but still in some patients the individual RFS parameters of
erythema, vocal cord edema, posterior commissure hyper-
trophy, granulation, thick endolaryngeal mucus persisted.

A study done by Lechien et al. [24] showed a signifi-
cant improvement in RSI, RFS, VHI, jitter and shimmer
parameters after 3 months of treatment (P <0.05), which
supports our study findings. In our study we also found much
improvement in harmonic-to-noise ratio. In almost all cases,
patients having pre-treatment normal voice parameters con-
tinued with normal voice parameters post treatment.

In our study, we found a statistically significant improve-
ment in both RSI and RFS in patients who were compliant
as well as those were not compliant with lifestyle modifica-
tions. However, the mean improvement in these two param-
eters was more in patients who complied with lifestyle
modifications. A study done by Nanda et al. [25] showed a
significant improvement in the reflux symptoms in the study
group which followed lifestyle modification, compared to
those who did not follow lifestyle modification (P <0.05).
They concluded lifestyle modification along with proton
pump inhibitor treatment can be an effective treatment in
patients with laryngopharyngeal reflux disease. We also
found improvement in RSI and RFS parameters who fol-
lowed proper lifestyle modification.

In a study done by Jin et al. [26], laryngopharyngeal
reflux patients were treated medically for 5 months. RSI
and RFS were documented at pretreatment and at the 2nd,
4th, 8th, 12th, 16th and 20th week posttreatment. Posttreat-
ment analysis showed a significant improvement in jitter,
shimmer and harmonic-to-noise ratio after 1-2 months
and this improvement persisted to 3—4 months after treat-
ment. In our study LPRD patients were treated with lifestyle
modifications and drugs for 2 months. RSI and RFS were
documented at pretreatment and 8th week posttreatment.
Posttreatment analysis showed a significant improvement
in jitter, shimmer and harmonic-to-noise ratio in all patients.

Conclusions

The gold standard of diagnosis of LPRD is 24 h pH moni-
toring but has many false negatives and false positives due
to intermittent reflux and inaccurate probe placement. This
costly, time consuming and invasive procedure is not widely
available amongst our speciality.

RSl is a questionnaire while VLS and Voice analysis are
non-invasive procedures. The present study was undertaken
to compare Laryngopharyngeal Reflux Disease (LPRD)
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pre and posttreatment using non invasive tools of reflux
symptom index(RSI), videolaryngostroboscopy and voice
analysis.

We have graded features of LPRD by RFS. Our study
shows that videolaryngostroboscopy is an excellent modal-
ity for the assessment of laryngopharyngeal reflux disease
(LPRD). It allows exceptional visualization for grading
of RFS parameters. Abnormal parameters in voice analy-
sis helps in early diagnosis of hoarseness associated with
LPRD patients even before it becomes clinically significant.
Voice analysis also documents the treatment outcome. We
conclude that an 8-week proton pump inhibitor treatment
combined with lifestyle modification resulted in a significant
improvement as detected in RSI and RFS and voice analysis
parameters.
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