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ABSTRACT:

Introduction: Tymanometry is the most commonly used aspect of impedance audiometry and is
particularly useful in evaluating children with otitis media with effusion. Although its application
in diagnosis of AOM is not routinely performed, this study was carried out to demonstrate the
usefulness of performing the typmanometry test in children with AOM and to regard it as a
prognostic index in accordance to its results by identifying which of those patients were at a
great risk of treatment failure.

Aim of the study: To analyze the prognostic significance of tympanometry by assessing its
ability to identify the ratio of children with AOM who are at great risk of treatment failure.
Patients and methods: This is a prospective study of 80 pediatric patients with recent attacks of
acute otitis media attending the ENT clinic of Al-Sader medical city in Najaf during one year
period from 1-6-2014 to 1-6-2015. The diagnosis of the AOM was done based on the presence
of the clinical signs and symptoms of this disease. The patients had been sent for tympanometry
and the results of tympanogram had been documented. All the patients treated in regard of the
AOM by giving them antibiotics in the form of oral suspension for 14 days and their signs and
symptoms assessed again at the end of treatment period.

Data analysis: The statistical calculations were carried out using chi-square test. The p value
<0.05 was considered statistically significant.

Results: 80 patients(115 infected ears), their age ranged from 2 to 12 years with mean age of
6.25. 53 (66.25%) were males and 27(33.75%) were females with M:F is 1.96:1. Tympanometric
results of the total 115 infected ears with AOM revealed that type A tympanograph appeared in
57 (49.6%) of the ears and type B appeared in 35(30.4%), while 23(20%) of the ears had type C
graph. After treatment with antibiotics for 14 days, 53 of the ears who had type A tympanogram
from the start showed a complete recovery. For those ears with type B tympanometric results, 22
ears showed a complete cure and of those 23 ears with type C tymanogram , 16 had complete
cure.

Conclusion: By observing the difference in treatment duration and recovery period among the
different types of tympanometry in children suffering from AOM, it is concluded that
tympanometry of children with AOM is able to provide a prognostic information regarding
treatment failure.

Recommendations: It is recommended to perform the tymapanometry routinely in all children
suffering from an attack of AOM as its type will predict the duration of antibiotics treatment and
this will avoid the treatment failure resulting from early discontinuation of antibiotics in high
risk children with abnormal tympanometric patterns.
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INTRODUCTION:

Acute otitis media (AOM) may be defined clinicopathologically as inflammation of the middle
ear cleft of rapid onset and infective origin, associated with a middle ear effusion and a varied
collection of clinical symptoms and signs. It is synonymous with acute suppurative otitis media. It
normally develops behind an intact tympanic membrane, but may include acute infections arising in
the presence of ventilation tubes or existin% tympanic membrane perforation. The literature supports
four broadly defined subgroups of AOM, ¢
1. Sporadic episodes occurring as infrequent isolated events, typically occurring with upper

respiratory tract infections.

2. Resistant AOM: persistence of symptoms and signs of middle ear infection beyond three to five
days of antibiotic treatment.

3. Persistent AOM: persistence or recurrence of symptoms and signs of AOM within six days of
finishing a course of antibiotics.

4. Recurrent AOM: either three or more episodes of AOM occurring within a six-month period, or

at least four or six episodes within a 12.

Grading of the severity of an episode has been attempted and has merit both clinically and for
research. Pyrexia from 37.5-39°C, vomiting and severity of otalgia have been used. @
Tympanometry is the continuous recording of middle ear impedance as air pressure in the ear canal
is systematically increased or decreased.
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The technique is a sensitive measure of tympanic membrane integrity and middle ear function .
Compliance (the reciprocal of stiffness) of the middle ear and the dominant component of
immittance, is the vertical dimension of a tympanogram. Tympanometry is popular clinically
because it requires minimal technical skill and less than a minute to perform. Because immittance
measurement is an electrophysiologic (versus behavioral) method, it does not depend on
cooperation of the patient.). Tympanometric patterns permit differentiation among and
classification of middle ear disorders. In 1970, James Jerger described what has become the most
clinically widespread approach for describing tympanograms. There are three general tympanogram
types: A, B, and C. The normal, or type A, tympanogram has a distinct peak in compliance within
+50 to—100 mm of water pressure (decapascals) in the ear canal.

To be classified as normal, the location of the compliance peak on the pressure dimension and
the height of the peak must be within the normal range. With a type B tympanogram, there is no
peak in compliance but, rather, a flat pattern with little or even no apparent change in compliance as
a function of pressure in the ear canal. This pattern is most often associated with fluid within the
middle ear space, although other middle ear lesions may give rise to a type B tympanogram as well.
Type C tympanograms also have a distinct peak in compliance (as with the type A), but the peak is
within the negative pressure region beyond —100 mm H20O (or dkPa). This pattern is usually found
in patients with Eustachian tube dysfunction and inadequate ventilation of the middle ear space and
often precedes the type B tympanogram in the development of otitis media.

AIM OF STUDY::
To analyze the prognostic significance of tympanometry by assessing its ability to identify the
ratio of children with AOM who are at great risk of treatment failure.

PATIENTS AND METHODS:
This is a prospective study of 80 patients aged 2-12 years old with recent attacks of acute otitis
media attending the ENT clinic of Al-Sader medical city in Najaf during one year period from 1-6-
2014 to 1-6-2015. For each patient participated in the study, full history had been taken from the
patients' parents and complete ENT examination had been done. The diagnosis of the AOM was
done based on the presence of the clinical signs and symptoms of this disease. These included the
history of preceding upper respiratory tract infection with the recent development of fever, night
crying, ear ache and any ear discharge that appeared during the course of the illness. Then the
diagnosis was confirmed by the otoscopic findings of tympanic membrane redness. Patients with
the following findings had been excluded from the study,
1- Those with tympanic membrane perforation
2- Those with a concomitant adenoid hypertrophy or recurrent tonsillar infection
3- Patients with a history of previous otologic surgery
4- Those with craniofacial anomalies
5- Patients with genetic diseases

For the total 80 patients, 45 were complaining of unilateral AOM, while the remaining 35
patients had bilateral disease with the total of 115 infected ears enrolled in the study. After
confirming the diagnosis, the patients had been sent for tympanometry and the results of
tympanogram had been documented. The results were either type A graph with a normal pressure
curve and peaked between +50 and -100 mm H2O, type B graph with a flat shape curve , or type C
graph with a negative pressure peaked shaped curve, <-100 mm H2O. All the patients treated in
regard of the AOM by giving them antibiotics in the form of oral suspension for 14 days. This
treatment period was recommended in this study in order to give the patients the adequate dose of
antibiotics and to avoid any failures resulting from an early discontinuation of the treatment. At the
end of this treatment period, the patients' signs and symptoms had been assessed again and
documented.
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Data analysis: The statistical calculations were carried out using chi-square test. The p value
<0.05 was considered statistically significant.
RUSULTS:
A total of 80 patients had been included in the study. Their age ranged from 2 to 12 years with
mean age of 6.25. Their gender distribution showed that 53 (66.25%) were males and 27(33.75%)
were females with M:F is 1.96:1.
Tympanometric results of the total 115 infected ears with AOM revealed that type A
tympanograph appeared in 57 (49.6%) of the ears and type B appeared in 35(30.4%), while
23(20%) of the ears had type C graph.
After treatment with antibiotics for 14 days, 53 of the ears who had type A tympanogram from the
start showed a complete recovery by resolution of the symptoms and normalization of tympanic
membrane on otoscopy. The remaining four
continued to have otalgia with persistent redness of the tympanic membrane on examination and the
patients were advised to be on antibiotics for further 14 days. For those ears with type B
tympanometric results, 22 ears showed a complete cure with disappearance of the signs and
symptoms while the remaining 13 ears continued to complains with tympanic membrane redness on
otoscopy and the patients continued the treatment course for another 14 days. Of those 23 ears with
type C tymanogram , 16 had complete cure while the patients with the remaining 7 ears continued
the treatment for further 14 days as they did not show any improvement in the immediate treatment
period, table (1)

Table (1): after 14 days treatment with antibiotics

Ears  with Type of tympanometry Total(%)

AOM A(%) B(%) C(%)

No. of cured | 53(93) 22(62.85) 16(69.6) 91(79)

No. of non | 4(7) 13(37.15) 7(30.4) 24(21)

cured

Total 57(100) 35(100) 23(100) 115(100)
DISCUSSION:

Tymanometry is the most commonly used aspect of impedance audiometry and is particularly
useful in evaluating children with otitis media with effusion. ©

Although its application in diagnosis of AOM is not routinely performed, this study was carried
out to demonstrate the usefulness of performing the typmanometry test in children with AOM and
to regard it as a prognostic index in accordance to its results by identifying which of those patients
were at a great risk of treatment failure.

Of the total 80 patients ( 115 ears) with AOM, 91(79%) had complete cure at the end of two
weeks antibiotics treatment while 24(21%) continued to complain and needed an elongated
treatment period. For tympanometric analysis, type A tympanometry presented in 57 (49.6%) of
them. Two weeks follow up, after giving them antibiotics to treat their acute middle ear infections,
revealed that 93% of them had complete recovery and 7% persisted to complain and advised to
continue the antibiotics treatment for further two weeks. For the 35 (30.4%) of the ears who had
type B tympanometry at the time of presentation, 62.85% had complete recovery while an obvious
percentage of 37.15% would continue to complain from the signs and symptoms of AOM and the
patients advised to be on treatment for additional two weeks. In regards to those 23 (20%) ears with
type C tympanometry, 69.6% had complete cure after two weeks treatment and remaining 30.4%
were complaining and put on further treatment period. It appeared that those patients with AOM
and type A tympanometry needed less duration of antibiotics treatment than those with type B or C.
Statistical analysis of these variables using chi-square test showed that there was a significant
difference among these groups with p value = 0.001. Although; the difference in recovery period
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among those children with AOM who had type B and type C tympanometry was statistically not
significant , p value = 0.6. The interpretation of these finding is that those patients with type A
tymanometry had normal middle ear pressure and functioning Eustachian tube. In contrary, those
patients with type B or type C tympanometry had middle ear effusion or Eustachian

tube dysfunction respectively and these will be regarded as a risk factors of treatment

failures if the patients suffered from acute middle ear infections.

In comparing this study with other studies, lino et al™” in 1993 carried out a stydy to determine
the clinical course of acute otitis media in children and to analyze the risk factors that lead to
persistent effusion. They showed that the most significant prognostic factor for delay recovery of
an attack of AOM was a tympanogram type B or C.

In Japan in 1994, Sakaguchi et al® had studied the use of tympanometry to investigate the
potential changes in the middle ears during and after unilateral acute otitis media (AOM) in
Japanese children. They observed that ears with type B changes at presentation showed a
significantly slower recovery of middle ear ventilation than did those with either type A or type C.

In 1994, Steven et al® assess the ability of tympanometry to detect the children with AOM
who are at higher incidence of treatment failure. They observed that initial treatment success was
similar for all tympanometric types and the rates of relapse , reinfection and persistant otoscopic
findings did not differ significantly between the groups. They concluded that tympanometry of
children with AOM is unable to provide prognostic information regarding treatment failure.

Babonis et al @ in 1994 assessed The presence of middle ear effusion (MEE) following acute
otitis media (AOM) by impedance tympanometry and acoustic reflectometry. Their descriptive
study examined serial measurements by tympanometry and reflectometry in children with
clinical AOM at the time of diagnosis, 3 to 5 days later, and at final follow-up 12 to 15 days after
diagnosis. They concluded that initial tympanometry and reflectometry add to the cost
of AOM diagnosis without clear benefit for the individual patient. In 2002, Palmu et al ‘¥ studied
the significance of tympanometry in identification of children with high risk of development or
prolongation of otitis media. They observed that type C tympanometry was found to predict the
development of otitis media when observed during upper respiratory infection with no concomitant
ear disease. Otitis media developed in 40% of children with negative pressure tympanometric peak
compared with 20% of children without negative pressure. They concluded that profound negative
tympanometric peak pressure is a significant marker of increased risk for development of acute
otitis media after an attack of upper respiratory tract infection. Saeed et al®® in 2004 compared
otoscopic, and tympanometric findings in AOM including cases of AOM without effusion. They
found that there has been no direct comparison of otoscopic and tympanometric findings and
tympanometry is not necessary in the diagnosis of acute otitis media. In another study carried out by
Renko et al **in 2006, they used the tympanometry to monitor the outcomes in patient with AOM
treated by antimicrobials for 14 days. They concluded that normal tympanograms were obtained
after a median time of 7.5 days and the choice of antimicrobials did not influence the duration of
treatment.

In 2008, Revai et al “ use the tympanometry to address the middle ear status and the
tympanometric findings during the first week of upper respiratory infection were recorded. Their
study concluded that patients with Eustachian tube dysfunction and middle ear abnormality during
upper respiratory tract infection are more prone to develop AOM than those with normal
tympanometry.

Recently in 2015, Kosti¢ et al™® investigate the frequency and duration of middle ear effusion
in children following an episode of acute otitis media. They recommended to perform follow
up tympanometry in children recovering from

acute otitis media (AOM) and they found that children with Type B tympanogram during the
attack of AOM are very likely to have a conductive hearing loss 3 months following the onset of
the disease.
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CONCLUSION:

By observing the difference in treatment duration and recovery period among the different

types of tympanometry in children suffering from AOM, it is concluded that tympanometry of
children with AOM is able to provide a prognostic information regarding treatment failure.

RECOMMENDATION:

It has been recommended to perform the tymapanometry routinely in all children suffering

from an attack of AOM as its type will predict the duration of antibiotics treatment and this will
avoid the treatment failure resulting from early discontinuation of antibiotics in high risk children
with abnormal tympanometric patterns.
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