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Gastro-oesophageal Background: Gastro-oesophageal reflux disease (GERD) is one of the most common diseases,
reflux disease; but is still a challenge to cure. Different medical treatments are used, first of all Proton pump
Inspiratory muscle inhibitors (PPIs), however these are sometimes ineffective and long-term intake can lead to
training; underestimated complications. Recently, some studies investigated the role of inspiratory mus-
Lower oesophageal cle training (IMT) in the medical treatment of GERD. It seems that IMT is able to increase the
sphincter; pressure generated by the lower oesophageal sphincter (LES), reduce spontaneous releases of
Acid exposure; LES, acid exposure, use of PPIs, and improve symptoms and quality of life for GERD patients.
Myofunctional Objective: The aim of this study was to evaluate the effectiveness of IMT in association with
therapy myofunctional therapy exercises of swallowing set by Daniel Garliner (m-IMT) on the symptoms

of patients with non-erosive gastro-oesophageal reflux disease (NERD).

Methods: Twenty-one adult patients with NERD were enrolled from May to December 2017
and performed m-IMT over a period of 4 weeks. Before and after treatment, all the patients
completed the following questionnaires: GERD oesophageal symptomatology (GERDQ), extra-
oesophageal GERD symptomatology (RSI), quality of life (GERD-Health Related Quality of Life
Questionnaire (GERD-HRQL), and underwent laryngeal endoscopy.

Results: Nineteen patients completed m-IMT. GERDQ (from 8.36 +3.94 to 1.7 +£3.41; p<.05),
RSI (from to 21.68+£10.26 to 6.93+8.37; p<.05) and GERDHRQL (from 25.68+16.03 to
8.4+ 11.06; p <.05) the questionnaire scores significantly reduced after treatment. In addition,
the laryngeal endoscopy score greatly improved (from 14.24 +4.15 to 7.4 +1.77; p<.05).
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PALABRAS CLAVE
Enfermedad por
reflujo
gastroesofagico;
Entrenamiento
muscular inspiratorio;
Esfinter esofagico
inferior;

Exposicion a acidos;
Terapia miofuncional

Introduction

Conclusions: m-IMT is a low cost therapy without side effects. It could be useful in association
with PPI or alone for selected GERD cases and for mild NERD forms, in association with diet.
Further studies are required to prove the effects of m-IMT on GERD symptoms and decide the
best treatment schedule.

© 2019 Sociedad Espanola de Otorrinolaringologia y Cirugia de Cabeza y Cuello. Published by
Elsevier Espana, S.L.U. All rights reserved.

Entrenamiento de musculos inspiratorios modificado como tratamiento prometedor
de la enfermedad por reflujo gastroesofagico

Resumen

Introduccion: La enfermedad por reflujo gastroesofagico (ERGE) es una de las enfermedades
mas comunes, pero sigue siendo un desafio para curar. Se utilizan diferentes tratamientos médi-
cos, en primer lugar los inhibidores de la bomba de protones (IBP), sin embargo, en ocasiones
son ineficaces y una ingesta a largo plazo puede llevar a complicaciones subestimadas. Recien-
temente, algunos estudios investigaron el papel del entrenamiento muscular inspiratorio (IMT)
en el tratamiento médico de la ERGE. Parece que el IMT es capaz de aumentar la presion gen-
erada por el esfinter esofagico inferior (LES), reducir las liberaciones espontaneas del LES, la
exposicion al acido, el uso de IBP, y mejorar los sintomas y la calidad de vida en pacientes con
ERGE.

Objetivo: El objetivo de este estudio es evaluar la efectividad de la IMT en asociacion con los
ejercicios de terapia miofuncional de tragar de Daniel Garliner (m-IMT) en los sintomas de los
pacientes con ERGE no erosivo (NERGE).

Métodos: Veintilin pacientes adultos con ERGE se inscribieron de mayo a diciembre de 2017
y realizaron un periodo de 4 semanas de m-IMT. Antes y después del tratamiento todos los
pacientes completaron los siguientes cuestionarios: sintomatologia esofagica de ERGE, sin-
tomatologia de ERGE extraesofagica (RSI), calidad de vida (cuestionario de calidad de vida
relacionada con la salud [ERGE-HRQL]) y endoscopia laringea.

Resultados: Diecinueve pacientes completaron m-IMT. GERDQ (desde 8,36 + 3,94 a 1,7 & 3,41;
p<0,05), RSl (desde hasta 21,68 +10,26 hasta 6,93+8,37; p<0,05) y ERGE-HRQL (desde
25,68 +16,03 hasta 8,4+11,06; p<0,05), las puntuaciones se redujeron significativamente
después del tratamiento. Ademas, la puntuacion de la endoscopia laringea mejoré enorme-
mente (de 14,24+4,15a 7,4+1,77; p<0,05).

Conclusiones: m-IMT es una terapia de bajo costo sin efectos secundarios. Podria ser util en
asociacion con IBP o solo en casos seleccionados de ERGE y en formas NERGE leves, en asociacion
con la dieta. Se requieren estudios adicionales para probar los efectos de m-IMT en los sintomas
de ERGE y establecer el mejor programa de tratamiento.

© 2019 Sociedad Espaiiola de Otorrinolaringologia y Cirugia de Cabeza y Cuello. Publicado por
Elsevier Espafa, S.L.U. Todos los derechos reservados.

GERD clinical manifestations are classified as esophageal
and extraesophageal symptoms.? The most common, or

Gastroesophageal reflux disease (GERD) is one of the most
common diseases in the Western world, with a prevalence
of 18.1-27.8% in North America, and 8.8-25.9% in Europe.
It is caused by an imbalance between the injurious fac-
tors, represented by the components of the gastric juice,
and the defensive factors that constitute the anti-reflux
barrier. The anti-reflux barrier can be distinguished anatom-
ically in intrinsic component, lower esophageal sphincter
(LES), and an extrinsic component, crural fibers of the
diaphragm that compress, ab extrinsic, the LES. Reduced
efficiency of this barrier can predispose to reflux.’

cardinal, symptoms are heartburn and regurgitation, but
frequently patients report extra-esophageal symptoms such
as chronic cough, pharyngodynia, hoarseness, dysphonia,
dysphagia and globus pharyngeus.?

Numerous therapeutic approaches have been proposed
from a suitable diet regimen to antireflux surgery. Currently
the proton pump inhibitors (PPIs) play a pivotal role in the
management of GERD. PPIs block the gastric H,K-ATPase,
inhibiting gastric acid secretion, leading to a reduction of
the harmful effect on the esophageal mucosa during reflux
episodes. Nevertheless, in some patients with visceral
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hypersensitivity, the symptoms are also triggered by basic
refluxes, in some even by the simple gas, so the PPl are
ineffective.* Also, a long-term intake of PPl can lead to
several and underestimated complications.

Evidence has recently emerged in the scientific liter-
ature that point to a potential use of inspiratory muscle
training (IMT) on the GERD symptoms.® Crural diaphragm
fibers surrounding the esophageal musculature are one of
the fundamental components of the anti-reflux barrier and
these actively contract during inspiration. IMT could train
the crural fibers, therefore positively influencing the anti-
reflux barrier. Indeed it seems that it is able to increase the
pressure generated by LES,° reduce spontaneous releases of
LES acid exposure, GERD symptoms, the use of PPIs 7,and
improve Quality of life. However, there are very few studies
in literature about IMT effects, with small patient popu-
lations, not homogeneous and with different rehabilitation
exercise.

The aim of this study is to evaluate the effect of diaphrag-
matic respiratory training in association with myofunctional
therapy exercises of swallowing set by Daniel Garliner
(m-IMT) on the GERD symptoms, with standardized ques-
tionnaires and laryngoscopic findings.

Materials and methods

Twenty-two adult patients with NERD, not yet in pharma-
cological therapy (mean age 54.9 +£11.18, M:F, 6:16) were
enrolled from May to December 2017.

Patients with erosive esophagitis, hiatal hernia, pre-
viously undergoing anti-reflux surgery and comorbidity
diseases that prevent m-IMT execution, were excluded.

Based on these criteria, twenty-one patients were
enrolled (mean age 55.8+11.29, M:F, 5:16) and, after
informed consent, complete a 4 weeks period of m-IMT
according to protocol developed, focusing on the diaphrag-
matic respiration and on physiological deglutition.

m-IMT schedule

Every patient included in the study must repeat m-IMT
schedule twice a day before lunch and dinner for a total

Table 1  RSI questionnaire.

of 4 weeks. M-IMT schedule takes about 30 min. They will
only be effective if they are carried out correctly, without
haste. The exercises must be performed every day. If you
experience dizziness during exercise, stop whatever you are
doing and rest.

m-IMT schedule is composed of 4 different exercises:

Exercise number 1: Supine position. Inhale slowly from the
nose thinking of making a minimum supply. Suspend the
breath for about 3s. Exhale from the nose by performing
an expiratory act as long as possible and avoiding a state
of contraction of the abdominal muscles.®

Exercise number 2: Repeat exercise nhumber 1 after posi-
tioning the fingertips few centimeters away from the last
costal arch. Apply constant pressure inwards and upwards
during the expiratory phase. Check the tension status of
the abdominal and cervical muscles. Try to keep the phys-
iological curves of the spine as much as possible.

Exercise number 3: Repeat exercise number 2, expiring
from the mouth with maximum mandibular destabilization
keeping the tongue well laid on the oral floor.

Exercise number 4: Sitting position. Bring the lingual apex
on the retro-incisal papilla. Keeping lips open, perform
swallowing acts for 3 min.’

Check for the correct chin-breast alignment. Ensure that
the correct and constant contact of the lingual apex and the
retro-incisal papilla are maintained during the swallowing
act.

Invite the patient to perform the same exercise daily with
liquid bolus until solid consistencies are obtained, in order
to automate a correct deglutitory scheme.

Before and after treatment, all patients completed
standardized anamnestic evaluation for GERD esophageal
symptomatology (GERDQ questionnaire), extra-esophageal
GERD symptomatology (Table 1), quality of life (GERD-
Health Related Quality of Life Questionnaire (GERD-HRQL
questionnaire) and physician evaluated laryngeal endoscopy
standardized by reflux finding score (Table 2).

After the first treatment session, two patients could not
continue the exercises, so nineteen patients (mean age
54.9 +14.24, M:F, 4:15) completed the sessions.

Within the last month, how did the following
problem affect you?
Circle the appropriate response

0=
5=

No problem
Severe problem

. Hoarseness or a problem with your voice

. Clearing your throat

. Excess throat mucus or postnasal drip

. Difficulty swallowing food, liquids, or pills

. Coughing after your ate or after lying down

. Breathing difficulties or choking episodes

. Troublesome or annoying cough

8. Sensations of something sticking in your throat or
a lump in your throat

9. Heartburn, chest pain, indigestion, or stomach
acid coming up
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Table 2 RFS score.

0=absent
2 = partial

Subglottic edema
Ventricular obliteration
Erythema/hyperemia

Vocal fold edema 1 =mild
Diffuse laryngeal edema 1=mild
Posterior commissure hypertrophy 1=mild
Granuloma/granulation tissue 0 =absent
Thick endolaryngeal mucus 0=absent

2 = arytenoids only

2 =present
4=complete
4 =diffuse

3 =severe

3 =severe

3 =severe

2 =present
2 = present

2 =moderate
2 =moderate
2 =moderate

4 =polypoid
4 =obstructing
4 =obstructing

Statistic analysis

The collected data were expressed as mean and standard
deviation and analyzed using Student’s t-test. P values of
less than 0.05 were regarded as ‘‘statistically significant’’.
No side effects were observed during the study. The study
protocol was approved by the ethics committee of the Uni-
versity Campus Bio-Medico, Rome, Italy; written informed
consent was obtained from all patients.

Results

Nineteen patients with NERD completed our proposed reha-
bilitation treatment.

After 4-weeks treatment, GERDQ questionnaire score
about common symptoms, significantly improved (score
before treatment: 8.36 & 3.94; after treatment: 1.7 +-3.41;
p<0.05).

Also RSI questionnaire score about extra-esophageal
GERD symptomatology, was significantly better after
treatment (score before treatment: 21.68 +10.26; after
treatment: 6.93 £8.37; p<0.05).

GERDHRQL questionnaire score evaluating quality of life,
was significantly greater after m-IMT (score before treat-
ment: 25.68 + 16.03; after treatment: 8.4+ 11.06; p <0.05).

At last, there was a significant improvement in the laryn-
goscopic finding (RFS score before treatment: 14.24 +4.15;
after treatment: 7.4+ 1.77; p<0.05).

Discussion

GERD is a common disease that is expensive to diagnose
and treat.'® PPIs are the most effective agents in the first-
line and maintenance treatment, but they are not always
effective and a chronic consumption have been linked to an
increased risk of several conditions such as hip fractures,
community acquired pneumonia, diarrhea, gastrinoma, and
drug interactions. "

In recent vyears, lifestyle modifications and non-
pharmacological treatment have gained considerable atten-
tion and frequently are recommended as supportive
measure but not been well studied. Among, there is the
breathing training better known as IMT.

To our knowledge, this is the first study to analyze the
efficacy of IMT in combination with myofunctional swallow-
ing therapy exercises set by D. Garliner.

We conducted a comprehensive assessment of the GERD
patients, evaluating the esophageal and extra esophageal

symptoms with common clinical questionnaire GERDQ,
GERDHRQL and RSI. In addition, we assessed laryngeal objec-
tivity with RSF, using fibrolaringoscopy, a parameter not
analyzed by other studies in the literature.

The main results of this study show that IMT with
myofunctional therapy exercises of swallowing, reduced
GERD symptoms and improved laryngoscopic findings.

We have noticed a significantly improvement not only
for the common symptoms of the disease such as heart-
burn and regurgitation, but also for the atypical symptoms
like cronic cough, pharyngodynia, hoarseness, dysphonia,
dysphagia and globus pharyngeusas, confirmed by RSI ques-
tionnaire score and laryngeal objectivity.

Recently, a systematic review analyzed the effects of
IMT on the GERD symptoms and concluded that the breath-
ing training given its safety, cost effectiveness and lack of
collateral effects, could play a crucial role in the mana-
gement of mild GERD.? Particularly Eherer et al. observed
that abdominal breathing exercises improved quality of life
and reduced acid exposure to the esophagus and use of
PPIs.’? De Miranda Chaves et al. showed that respiratory
physiotherapy can increase the pressure of LES."" Da Silva
et al.”? noted that the modified osteopathic techniques for
diaphragmatic stretching, increased mean respiratory pres-
sure. Finally Nobre et al. found that inspiratory muscle
training reduce the transient LES releases and improve GERD
symptoms. '3

The breathing exercises could train the crural diaphragm,
therefore, positively influencing the anti-reflux barrier.
Inspiratory muscles, including crural diaphragm fibers, are
morphologically and functionally skeletal muscles and,
should respond to training in the same way as any locomotor
muscle.'3

Also myofunctional reeducation on swallowing with a
focus on eliminating tongue and orofacial muscle hypoto-
nia, could reinforced the physiological deglutitory scheme
and optimize the pressure exerted on the LES.™

IMT has been well described in respiratory diseases.
Indeed, despite most of such children having pathological
reflux, those with marked adenotonsillar hypertrophy and
severe obstructive sleep apnea syndrome tended to have
less esophageal acid exposure.'®

Finally, IMT is a physical exercise that improve auto-
nomic function, particularly vagal tone, similarly to regular
physical training. It would drive a new and healthier bal-
ance in autonomic nervous system activity that could be
associated with a better esophagogastric junction motor
function comprising both enhancement of the pressure gen-
erated by the smooth muscle component of LES and the
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decrease in the rate of Transient lower esophageal sphincter
relaxation. '

Extra-esophageal GERD symptomatology and laryngeal
endoscopy signs are linked to failure of physiological bar-
riers. Among these, there is not only the LES but also upper
esophageal sphincter (UES). It is usually closed except while
swallowing and the most contracted zone corresponds to the
cricopharyngeal muscle. Because cricopharyngeal muscle,
is anatomically positioned between the vertebrae poste-
riorly and the cricoid cartilage anteriorly, its intraluminal
pressure can be enhanced by external pressure applied per-
pendicularly to the cricoid cartilage. Shaker et al.’® made
a simple UES assist device composed by an elastic band
and a cushion in order to apply 20-30 mm Hg cricoid pres-
sure significantly. The authors observed that this technique
increases the UES intraluminal pressure and prevents Laryn-
gopharyngeal reflux (LPR). The utility of cricoid pressure
has been previously recognized in several other settings for
example in acute life-threatening situations to prevent aspi-
ration of gastric content and during ventilatory assistance of
cardiopulmonary resuscitation to prevent air-induced gas-
tric distention. However, it is necessary to specify some
other exercise such as isotonic/isometric head raising devel-
oped by Shaker which improve swallowing, increasing the
anteroposterior diameter and cross-sectional area of UES
but indirectly causes an increase in LPR."”

This non-pharmacological intervention proposed may
represent a promising option for the treatment of PPI-
refractory GERD patients and could help in reducing the
annual PPl needed intake in responder GERD patients.

In the future, this study could be improved with another
treatment group performing different exercises, and it
might be useful to evaluate esophageal pH monitoring and
manometry. In addition, it may be useful to combine exer-
cises and techniques that act simultaneously on both the LES
and UES.

A reasonable multidisciplinary approach would be to con-
sider in GERD patients: gastroenterologist, ENT, phoniatrist,
physiatrist, physiotherapist and speech therapist are neces-
sary to complete an accurate valuation.
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