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The gastroesophageal reflux diagnosis, mainly in patients with atypical manifestations, has been receiving
increasing importance.

To relate the nasolaryngoscopic findings with prolonged pH probe esophageal monitoring in children
with clinical manifestations of extra-esophageal reflux.

Transversal prospective clinical study, in which we evaluated 44 children from one to 12 years old,
of both genders, by means of nasolaryngoscopy. All were submitted to pH probe monitoring for
research of hidden reflux due to cases of otitis, sinusitis, asthma, laryngitis and/or dysphonia in the
last 12 months.

Out of 44 children, 15 (34%) presented with normal pH monitoring and 29 (66%) with altered monitoring.
Out of 29 with altered pH monitoring, 19 (65.5%) were boys and 10 (34.5%) were girls. There was no
statistically significant difference between gender and the positive results of pH monitoring, in spite
of a discreet predominance of occurrence in the male population. All children had smaller adenoids
than 75% of the cavity of concha aerial column. Six presented with purulent secretion in nasal cavity.
Eight (18%) had nodes in vocal cords and five (11%) of whom had an altered pH monitoring and three
(7%) of whom were normal. We found at least one alteration upon nasolaryngoscopy in 80% of the
15 children with normal pH monitoring and in 89.7% of the 29 who had an altered pH monitoring.
The prevalence of gastroesophageal reflux in children with recurrent respiratory and
otorhinolaryngological affections was high. However, the data obtained didn’t show any statistically
significant difference (p<0.05) among the nasolaryngoscopic findings, associated or not with
gastroesophageal reflux, confirmed by pH monitoring. Therefore, no relationship was found between
the pathological gastric acid reflux and nasolaryngoscopic alterations.

children, respiratory and otorhinolaryngologic disorders, gastroesophageal reflux, pH monitoring,
nasolaryngoscopy.
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INTRODUCTION

Evidences are increasingly more consistent in
the literature (1,2,3) that the gastroesophageal reflux
(GER) contributes for the airways affections (mainly
in children), although there isn’t any direct confirmation
of the cause and effect relation yet (4,5). The first
difficulty in the GER disease diagnosis is to set up the
individual limits to be considered between
physiological and pathological GER. Another aspect
to take into account is the meaning of a number of
findings in the posterior region of the larynx, called
posterior laryngitis (1-5).

We believe the gastroesophageal reflux is
associated to a variety of laryngeal disorders, among
which the laryngitis for reflux is the most frequent.
The estimate is that 4.0% to 10.0% of the adults who
look for otorhinolaryngological assistance have GER
and about 60% to 80% of whom present signs and
symptoms of laryngitis (2,6). However, this estimate
doesn’t apply for children (7,8).

The alterations found that are mostly suggestive
of laryngitis for reflux are edema and hyperemia of
vocal cords (PPVV), of interarytenoid and/or
retrocricoid region, granulomas in the larynx posterior
region and, in extreme cases, subglottic stenosis and
laryngeal carcinoma (9,10,11).

The increase of GER prevalence and the several
questions still without definitive answers regarding
physiopathology, diagnosis, evolution and treatment
of the extra-esophageal manifestations, compose an
exhaustible research field (12,13).

It’s important to emphasize that the respiratory
atypical manifestations may be the first signals of the
hidden gastroesophageal affection (14, 15), and
nasolaryngoscopy is one of the initial propaedeutic
resources for evaluation of the nasal, pharyngeal and
laryngeal cavities (16, 17).

The scarcity of publications on the theme in
children constituted motivation for the study that
contemplates the accomplishment of naso-
laryngoscopy of children submitted to esophageal pH
monitoring for extra-esophageal reflux clinical
manifestations.

The objective of the study is to relate the
nasolaryngoscopic findings with prolonged pH
esophageal monitoring in children with clinical
manifestations of extra-esophageal reflux.

Intl. Arch. Otorbinolaryngol.,
Sdo Paulo, v.13, n.2, p. 140-145, 20009.

METHOD

In this transversal prospective clinical study, we
evaluated 44 children from four to 12 years old, of both
genders, by means of nasolaryngoscopy.

This study was approved by the Ethics Committee
in Research of UFMG and the authorization informed was
obtained from all the participants’ relatives.

All children were previously submitted to pH probe
monitoring for research of hidden reflux due to cases of
otitis, sinusitis, asthma, laryngitis and/or dysphonia in the
last 12 months. The pH monitoring was performed in the
Pediatric Gastroenterology Service of UFMG, by using
semi-disposable pediatric probes with antimony sensor
and distal esophageal pH monitoring, according to the
standard procedure. The records were made fora minimum
of 18 hours, while the patients exerted normal activities
(18,19). The definitive diagnosis of reflux was based on a
positive study of the 24-hour esophageal pH monitoring
(DeMesster’s Score > 14.72).

We excluded from the study patients with
aerodigestive congenital malformations or who were
submitted to digestive system surgery, with airways acute
infection, protein allergy from cow milk, who were using
oral orinhaled corticosteroid, acid gastric secretion blockers,
procinetic and anti-acids within 14 days before the
otorhinolaryngological evaluation.

The nasolaryngoscopy were carried out from January
2005 to April 2006 at Clinica Otomed BH. The children
were placed sitting on their parents’ lap in the examination
chair. The vasoconstriction and nasal anesthesia were
made minutes before the procedure (topical lidocaine at
2% and pediatric nasal neosinefrine spray). The endoscopies
were carried out by using Machida optic fiber (3.2mm of
diameter) and the images recorded in videocassette tapes
(VHS) for further analysis.

Today there is no single instrument that has been
validated or that is widely used in academic or private
contexts (36) and the posterior laryngitis findings are
currently accepted as the most common laryngoscopic
signals of reflux, based on international research among
otorhinolaryngologists (37).

The parameters considered in the nasolaryngoscopic
evaluation were:
a) presence or absence of purulent secretion in nasal
cavity;
b) adenoids volume;
¢) presence or absence of interarytenoid mucosa edema;
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d) presence or absence of retrocricoid region edema;
e) presence or absence of nodes in PPVV.

The data collected form individual evaluation
protocols were performed using SPSS 11.0.1. For the
analyses we considered the patients who had normal pH
monitoring (negative) and altered (positive). The
hypotheses tested considered p<0.05 to be statistically
significant.

To compare the nasolaryngoscopic findings
between the children groups who had normal and altered
pH monitoring we employed the chi-square test
(evaluation of the associations between variables) or
Fisher’s exact test for analysis of the categorical variables
(age, sex etc.).

REsuLTs

The 44 patients’ mean age was of four years and 16
(36.0%) were girls and 28 (64.0%) boys. Twenty nine
(66%) had an altered pH monitoring and 15 (34.0%) a
normal one. Out of 29 with altered pH monitoring, 19
(65.5%) were boys and 10 (34.5%) were girls. Despite
there was a discreet predominance of GER occurrence in
the male population there was no statistically significant
difference between the samples genders (p>0.05). Out of
the 44 children six presented with purulent secretion in
nasal cavity.

In Table 1 we may note the distribution of the
adenoid volumes.

The frequency distributions of presence or absence
of edema of the interarytenoid, retrocricoid regions and
nodes in PPVV in view of the pH monitoring procedures
are shown in Tables 2, 3 and 4.+’

There was no statistically significant difference
(p>0.05) as for the parameters evaluated in the
nasolaryngoscopy procedures between groups of children
with normal and altered pH monitoring results. In the
analysis we found at least one sign of posterior laryngitis
upon nasolaryngoscopy in 15 (80.0%) children who had
normal pH monitoring resultand in 29 (89.7%) with altered
result.

DiscussioN

Is spite GER is a frequent and generally benignant
condition in the childhood, it may relate to several respiratory
affections; therefore, the awareness of the several forms of
presentation of the extra-esophageal manifestations,
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Table |. Distribution of adenoid volumes in view of the
pH monitoring results.

Rhinopharynx pH monitoring results Total
Normal Altered
n (%) n (%) n (%)
Aden. <40,0% 5(33,3) 14 (48,3) 19 (43,2)
Aden. >40,0% and
<75,0% 10 (66,7) I5(51,7) 25 (56,8)
Total I5 (100,0) 29 (100,0) 44 (100,0)

7’=3.934gl.=3,p= 0,269

Table 2. Distribution of the interarytenoid regions
characteristics in view of the pH monitoring results.

Larynx pHmonitoring results Total
Regions Normal Altered

interarytenoid n (%) n (%) n (%)
Normal 6 (40,0) 9(31,0) 15 (34,1)
Withedema 9 (60,0) 20 (69,0) 29 (65,9)
Total [5 (100,0) 29 (100,0) 44 (100,0)
x’=0,354 gl =1,p=0,552

Table 3. Distribution of the mucosa characteristics of
retrocricoid region in view of the pH monitoring results.

Larynx pH monitoring results Total
Regions Normal Altered

retrocricod n (%) n (%) n (%)
Normal 5(33.3) 7(24,1) 12 (27,3)
Withedema 10 (66,7) 22 (75,9) 32 (72,7)
Total 5 (100,0) 29 (100,0) 44 (100,0)

Value p = 0, 322 (Fisher’s Exact Test)

Table 4. Distribution of the vocal cords characteristics in view
of the pH monitoring results.

Larynx - PPV pH monitoring results Total
Normal Altered
n (%) n (%) n (%)
Normal 12 (80,0) 24 (82,8) 36 (81,8)
Nodes/edemas 3(20,0) 5(17,2) 8(18,2)
Total [5 (100,0) 29 (100,0) 44 (100,0)

Value p = I, 000 (Fisher’s Exact Test)
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associated with a good clinical history is very important for
a GER diagnosis.

In the literature, the most frequently symptoms and
affections presented by the children with hidden GER are:
crises of asthma, apnea, laryngeal stridor, chronic cough,
sinusitis, otitis and recurrent pneumonias etc. (3, 5, 21).
Which differs from the most frequently presented by the
adults that are: sensation of globus pharyngeus, chronic
cough, hoarseness, persistent raucousness, thoracic pain
etc. (22, 23).

The GER prevalence of 66.0% in the population
studied was very significant, despite the lack of definitive
laryngoscopic findings. In fact, other studies in the literature
(24, 25, 26) found similar data. In addition, no matter the
direction of the relationship between GER and respiratory
affections, non-treated GER has many potential
complications (24, 25, 26).

A Brazilian study (27) involving adults found a
prevalence of 12.0% of GER among those who presented
with typical symptoms of heartburn twice a week. However,
this study didn’t take into account the atypical
manifestations, which, would probably raise such figures.

The pH monitoring of the studied patients was
carried out by using only a distal sensor. Some authors
considered the use of proximal or pharyngeal esophageal
electrode doesn’t increase the pH monitoring diagnostic
power (28). Moreover, the pharynx and proximal esophagus
pH monitoring results were not fully validated and yet
there are controversies about the real importance in the
diagnosis of patients with atypical manifestations (29).

Pripps et al. (26), used duo probe pH monitoring to
evaluate 30 patients aged from two to 18 years old, with
chronic sinusitis. Nineteen of whom (63%) had pathological
GER in the distal esophagus and only six presented with
nasopharyngeal reflux, and 15 had an improvement after
clinical treatment. The clinical treatment institution
consideration in all patients who had distal esophagus pH
resultsalterations and who presented a clinical improvement
reinforces the existing controversy regarding the real need
and importance for use of proximal electrode.

The pH monitoring positive results between the
genders didn’t find any statistically significant difference,
despite there had been a discreet predominance of GER
occurrence in the male population. Similar data were also
found in studies carried out by other authors (30, 31).

None of the 14 children evaluated had adenoids
occupying more than 75.0% of the cavity of concha aerial
column. In the literature reviewed, only one article (24)
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found higher volumes in children with additional GER
diagnosis.

The prevalence of nodes in the children’s vocal
cords with altered pH monitoring results was of 17.2%and
in those with normal pH monitoring was of 20.0%. Which
contrasts with the literature involving adults that found a
prevalence of 55.0% to 75.0% of nodes in the patients with
GER (7,8). Such difference may be explained for the
shorter time of presence of GER in the population studied.

Inthe literature, the percentage of posterior laryngitis
findings in patients with GER are variable. Kourman et al.
(23) found a prevalence of 60.0% to 82.0% of interarytenoid
and retrocricoid edema in the adults examined. This
association relation has been based by other scholars (32)
upon the technological development of equipment that
measures acidity in the proximal, distal esophagus and the
pharynx (8), as well as the optic fibers, widely used in the
clinical practice and that facilitated the larynx view. However,
the endoscopic procedures standardization by means of
protocols with the laryngeal region macroscopic
characterization would be very helpful.

In the literature evaluated, the posterior laryngitis
endoscopic findings didn’t show any relation with the pH
monitoring positive results. A study carried out by McCMurray
etal. (33) also didn’t find a relationship between posterior
laryngitis and esophagitis findings upon digestive
endoscopy, when compared to the pH monitoring results.
Another study (34) didn’t either relate the esophagitis
findings of the digestive endoscopy to the pH monitoring
results.

The laryngeal alterations found in 80.0% of the
children with normal pH monitoring results and in 89.7% of
those with altered pH monitoring results may reflect the
existence of non-acid refluxes not detected by the method,
the histological characteristics of the region evaluated in
this age range or even the crying normally present during
the performance of nasal endoscopy.

CONCLUSION

The result of this study alerts for the considerable
prevalence of the gastroesophageal reflux in children with
recurrent respiratory and/or otorhinolaryngological
affections. However, in the evaluation of the GER extra-
esophageal complications, the data obtained didn’t show
statistically significant difference (p<0.05) between the
nasolaryngoscopic findings associated or not with the
presence of acid GER, confirmed by pH monitoring.
Therefore, it was not possible to describe the relationship
between the pathological acid GER and nasolaryngoscopic
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alterations of children with reflux extra-esophageal
manifestations. Nevertheless, the follow-up and clinical
treatment of these patients could define the real importance
of the GER in the physiopathology of the respiratory and
otorhinolaryngological manifestations of the population
evaluated.

But it’s important to mention that the GER extra-
esophageal manifestations still represent a challenge for
doctors, patients and researchers.
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