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Introduction
A conductive hearing loss is a very common 
problem in childhood. It is possible to indicate 
many reasons for its formation, but most often 
it is caused by the infectious process, as well as 
the typical adenoid hypertrophy in children. Very 
often this problem is associated with obstruction 
of the eustachian tube. 

Dysfunction of the eustachian tube is one of 
the causes of otitis media with effusion (OME). 
During this disease, exudation accumulates in the 
middle ear spaces – mainly in the tympanic cavity 
– but without the features of acute inflammation 
[1, 2]. It is considered that the frequency of fluc-
tuating conductive hearing problems depends on 
latitude. In Poland, it is associated with humidity 
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and periodically cold climate [3]. It is estimated 
that in the first years of life, up to 90% of children 
are affected at least once. Studies show that the 
natural course of otitis media is mild, self‑limit-
ing and transient, with a tendency to recovery (in 
30–40% of patients). However, in 10–20% of cas-
es, the symptOME may last even over a year [4]. 

The cause of exudate has been studied for 
over 150 years. Initially, it was perceived by Adam 
Politzer as a consequence of a blocked eusta-
chian tube. Today, however, it is recognized that 
etiopathogenesis is more complex – infectious, 
with ciliary transport disorder and metaplastic 
changes in the mucous membrane [5, 6, 7]. 

The history of the first recorded cases of 
OME is very long. In the 70s of the last century, 
a human skull of 40,000 years was found. After 
the analysis, temporal bone defects character-
istic of otitis media were found [7]. Other studies 
show a significant increase in cases from the sec-
ond half of the last century. This is probably due 
to the limitation of acute infections through the 
use of antibiotics and the tendency to form bac-
terial biofilms. It seems that changing the bacte-
rial environment caused by the use of antibiotics 
may be conducive to the spread of OME [9]. 

An additional risk factor for OME is gastro‑oe-
sophageal reflux (GERD). This phenomenon con-
sists of throwing gastric acid into the oesophagus. 
Secondarily, it may cause inflammation within the 
larynx, throat, paranasal sinuses and the Eusta-
chian tube. The consequence is swelling of the 
mucous membrane, overproduction of exudation, 
impaired mobility of the cilia. It is also believed 
that an additional manifestation of GERD is the 
infection of helicobacter pylori, whose presence 
has been detected in the middle ear aspirants [10].

Both conservative and invasive methods 
are used in the treatment of OME. Conservative 
methods include the administration of antihista-
mines, antibiotic therapy [11], steroid therapy [12], 
and self‑inflation via the Eustachian tube [13]. 
Myringotomy and drainage is the invasive treat-
ment [14]. 

Regardless of the choice of procedure, the 
treatment should lead to a removal of residual 
fluid from the tympanic cavity and restoration of 
proper air pressure in the middle ear and, conse-
quently, improvement of hearing. 

Conservative methods aim to remove the exu-
date from the tympanic cavity the natural way, i.e. 

through the eustachian tube. This is to be done, 
for example, by reducing oedema or inflammation 
through the use of pharmacotherapy or mechan-
ical opening of the tube, which is what we deal 
with in case of pneumotherapy. 

It has been noted that conductive hearing loss 
in a child, even a small degree, negatively affects 
the development of speech and communication 
[15]. These types of auditory fluctuation prob-
lems may affect the central auditory processing. 
Early intervention can eliminate auditory depriva-
tion [16]. For this reason, most children with con-
ductive hearing loss attend speech therapists. 

Method of pneumotherapy 
Pneumotherapy is one of the conservative meth-
ods of removal of exudate from the tympanic 
cavity. The method used is based on a repetitive, 
regular and self‑performed exercise with the use 
of an inflatable balloon. This exercise consists of 
two stages: inflation and deflation [17]. 

The first stage consists of blowing air — 
through the nostrils — into the closed space of 
the balloon (Valsalva maneuver). This leads to an 
increase in pressure in the nasal part of the throat 
by about 400–600 dPa [18]. 

In the second stage, the air from the inflat-
ed balloon is forced back into the nasopharynx 
(similar to the Politzer method), and the patient's 
task is to swallow, during which the eustachian 
tube opens and air enters the middle ear. By that 
means, the natural passage of evacuating the exu-
date from the tympanic cavity is cleared, which 
allows the reduction of inflammation and conse-
quent treatment of conductive hearing loss. 

The combination of two ways of producing 
hypertension in the nasopharynx multiplies the 
desired effect. Research and experience on the 
use of only the Valsalva in children test shows its 
ineffectiveness. The introduction of an additional 
source of air by the Politzer method (retracting 
from the balloon space) forces a higher value of 
overpressure [19, 20]. 

Aim
In this work, we analyze the effectiveness of 
pneumomassage (performed using the Otovent 
baloon) in the treatment of conductive hearing 
loss caused by hearing tube dysfunction. 
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Material and Methods 
Diagnosis and treatment of patients took place in 
2016 and 2017 at the Department of Phoniatrics 
and Audiology in Poznań and at the Audiological 
and Phoniatric Clinic of NZOZ CTS KIND. 

54 children were examined, with conductive 
hearing loss of various severity and otoscopic 
features of OME, aged 4 to 15 years (median 8 
years), including 23 girls and 31 boys. The control 
group consisted of 16 people. All patients under-
went pure tone audiometry and impedance audi-
ometry tests in the beginning of treatment (as 
part of the initial diagnosis) and after the recom-
mended period of treatment with Otovent. 

These patients were advised to use the pneu-
momassage method. Parents or family have been 
instructed in carrying out the exercise, i.e.: several 
times inflating the balloon two to four times a day. 

On the follow up appointment, the parents or 
legal guardians from the research group reported, 
that the treatment was carried out as recommend-
ed. In contrast, the control group consisted of chil-
dren who did not receive the recommended thera-
py. Some children with accompanying disorders of 
speech development and problems of articulation 
underwent speech therapy and hearing training. 

Outpatient treatment lasted 5.4 months on 
average (median 5.5). 

Results 
In pure tone audiometry, the average of four 
frequencies was determined: 500 Hz, 1 kHz, 2 
kHz and 4 kHz. Air and bone conduction tresh-
olds were analyzed. The test results, both in the 
research and control group, confirmed a conduc-
tive hearing loss before the treatment. There were 
no mixed hearing losses. 

1. Presentation of test results before treatment 
1.1. Pure tone audiometry 
The tonal audiometry showed an average degree 
of hearing loss (out of all 70 subjects) at the level 
of 33.16 dB. The minimum loss (average calculat-
ed for the four above‑mentioned frequencies) was 
26.59 dB, while the maximum loss was 40.14 dB. The 
average value of the cochlear reserve was 33.05 dB. 

1.2. Impedance audiometry 
The analysis of impedance audiometry results 
included the measurement of pressure changes 

in the middle ear, the tympanogram shape and 
the registration of stapedius reflex. 

1.2.1. tympanogram 
Tympanometry shows us the condition of the 
middle ear. The results obtained are classified 
due to the shape of the tympanogram, the tym-
panogram type A means the correct result (from 0 
to ‑50 dPa), the tympanograms B and C show the 
pathology of the functioning of the middle ear. 

Before treatment in the research group, 7 cas-
es of type A tympanogram, 85 type B tympano-
grams and 48 cases of type C tympanogram were 
recorded. The average susceptibility value was 
-328.06 dPa. 

1.2.2. stapedius reflex
The reflex of the stapedial muscle in the study 
group was noted in 7.86% of subjects. 

2. Presentation of the test results after the 
treatment
2.1. Pure tone audiometry 
In pure tone audiometry, the average loss record-
ed in the research group was 15.64 dB (minimum 
loss 9.9 dB, maximum loss 22.08 dB). 

In the control group, the average loss was 
29.60 dB (minimal loss 22.03 dB, maximal loss 
37.97 dB). 

2.2. Impedance audiometry 
2.2.1 tympanogram
After treatment, 64 cases of type A tympanogram, 
12 cases of type B tympanogram and 32 cases of 
type C tympanogram were recorded in the study 
group. In the control group, the results were as 
follows: 2 cases of type A tympanogram, 20 cases 
of type B tympanogram and 10 cases of the tym-
panogram type C. The mean value of the tympan-
ic membrane susceptibility for the research group 
was 159 dPa, and for the control group 318 dPa. 

2.2.2. Acoustic reflex 
A reflex of stapes muscle was recorded in 67.59% 
of subjects in the research group and 6.25% in the 
control group. 

Intergroup comparative analysis 
The research results presented above indicate 
an improvement in hearing in the group of people 
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using the pneumotherapy of the auditory tube. 
Mean hearing loss decreased by 13.64 dB (in the 
control group, the improvement was 7.43 dB). 

Analyzing subsequent data, it can be 
noticed that impedan ce audiometry showed 
an improvement in the type of tympanograms 
and air pressure compensation in the tympanic 

cavity. Type A tympanogram was recovered in 
68.52% of children. A wider analysis showed that 
in 21 cases the type B tympanogram improved 
to the tympanogram type A. Improvement from 
the tympanogram type C to type A was obtained 
in 37 cases, while from type B to type C — in 27 
cases. 

table 1. Comparative analysis of the research group and the control group 

Research group 
(number of patients = 54)

Control group 
(number of patients = 16)

The number of people who improved their hearing 44 0 
The value of improvement in the average hearing threshold in dB 13,63 dB 7,43 dB 
Sound pressure improvement value in the middle ear 139 dPa 40 dPa 
Change of the tympanogram 21 0 

Figure 1. The results of pure tone audiometry before treatment

Figure 2. The results of pure tone audiometry after the end of the treatment
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On the other hand, in the group of children not 
using the recommended method, the tympano-
gram type A was recovered in 6.25% of children. 
Type B tympanogram was not improved in any 
case. Type A to type C tympanogram changes 
were obtained in 2 cases, while type B to type C 
changes — in 6 cases. The rest of the patients did 
not get any improvement. 

The pressure at the top of the maximum 
susceptibility of the eardrum improved in the 
research group by 139 dPa, while in the control 
group only by 40 dPa (Table 1). 
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