
Prediction of Fluid Characteristics in Pediatric Otitis Media with Effusion
from the Tympanometry
Al Hussein Awad Ali1*, Ramdan H Sayed1, Salwa Mourad Abdel Mawgoud2 and Diana Ghayes2

1Department of Otorhinolaryngology, Sohag Faculty of Medicine, Sohag University, Egypt
2Department of Audiology, Sohag Faculty of Medicine, Sohag University, Egypt
*Corresponding author: Al Hussein Awad Ali, M.D., Lecturer in ENT, Department of Otorhinolaryngology, Sohag Faculty of Medicine, Sohag University, 82525, Egypt,
Tel: 00201064448127; Fax: 0020934602963; E-mail: alhussein_awad@yahoo.com

Received date: September 24, 2017; Accepted date: October 20, 2017; Published date: October 27, 2017

Copyright: © 2017 Ali AHA, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution and reproduction in any medium, provided the original author and source are credited.

Abstract

Objective: To correlate the characteristics of type B tympanogram with the type of middle ear fluid in children
suffering from persistent OME.

Methodology: A prospective study was conducted on children with persistent OME for more than 3 months who
failed to respond to medical treatment with type B tympanogram in one or both ears and were candidate for
myringotomy. The middle ear fluid was aspirated and the viscosity of the fluid was evaluated objectively by
measuring the diameter of the diffusion circle on a filter paper in mm.

Results: Thirty eight children (70 ears) were enrolled in this study. The shape of type B tympanogram was either
flat (67.14%) or peaked (32.86 %).Three fluid types were noticed in OME namely serous, mucoid and glue. The
shape was highly correlated with the type of secretions. Compliance and gradient of type B tympanogram were
negatively correlated with the viscosity of the secretions.

Conclusion: Tympanometry is a beneficial clinical tool in prediction, diagnosis and management of OME.
Characteristics of type B tympanogram were correlated with the viscosity of middle ear fluid. Detailed analysis of
type B tympanogram can assist the clinicians in determining the indication of comprehensive treatment.
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Introduction
Otitis media with effusion (OME) is one of the most common

disorders of childhood [1]. Bluestone and Klein defined OME as an
inflammation of the middle ear with a collection of fluid in the middle
ear space [2]. The amount and nature of fluid found in OME is highly
variable. The fluid may partly or completely fill the tympanomastoid
compartment and can be serous, mucoid or glue like [3,4].

Diagnosis of OME is based on three factors: patient history,
otoscopic examination of the TM and audiological evaluation that
includes tympanometry and pure tone audiometry [5]. Tympanometry
is the best objective evidence of a middle ear effusion [6,7]. It measures
changes in the acoustic admittance of the ear as a function of the
pressure in the sealed external ear canal. The curve of a tympanogram
is defined by 3 major characteristics: 1) the maximum acoustic
admittance of the ear, which is the value of the admittance at the peak
of the tympanogram (may be compensated for the ear canal volume);
2) the pressure at the peak of the tympanogram, which reflects the
pressure in the middle ear; and 3) the gradient, which represents the
flatness of the curve [5,8].

Jerger [8] classified tympanograms as types A, B and C. Types A and
C are characterized by the presence of a peak, which is close to 0 deca-
pascals (dapa) in type A and negative (equal to or less than -100 dapa)
in type C. In type B tympanogram, there is no distinct peak and the

admittance does not significantly change during pressure variations in
the external ear canal. Type B tympanogram may be either straight or
with a pseudopeak (round B). In clinical practice, type B is generally
related to fluid in the middle ear [5,9].

Objective
To correlate the characteristics of type B tympanogram with the

type of middle ear fluid in children suffering from persistent OME.

Materials and Methods
A prospective study was done in the ENT Department at Sohag

University Hospital, Egypt, over one year duration between September
2015 and September 2016.

Subjects
Children (under the age of 12 years, either males or females) with

persistent OME for more than 3 months who failed to respond to
medical treatment, with type B tympanogram in one or both ears and
are candidate for myringotomy were randomly included in our study.
Those children complaint mainly from, diminution of hearing, nasal
obstruction or snoring. The exclusion criteria include children with
extensive tympanosclerosis, scarred TM, adhesive otitis media or those
who revealed purulent aspirate.
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Methods
The study was done after approval from Sohag Faculty of Medicine

Ethics Committee. Informed consents were obtained from the parents
of all children who agreed to participate in this study. All children were
subjected to a careful history taking and full ENT examination
including otoscopic examination, pneumatic otoscopic examination
(Welch Allyn otoscope).

The tympanometer (Mico 41) was performed using a 226 Hz probe
frequency with positive to negative pressure sweeps of 600 daPa/s.
Only type B tympanograms were interpreted as pathological. Those
with type B tympanogram and failed to respond to medical treatment
for 3 months were included in the study. At the day of surgery
tympanometry was repeated and those with type B were subjected to
myringotomy under general endo-tracheal anesthesia and the middle
ear fluid was aspirated into a 3 ml syringe mounted on the aspiration
cannula and the viscosity of the fluid was evaluated objectively to add
to the subjective surgeon's opinion. 0.2 ml of the aspirated fluid was
applied to the center of a filter paper and left flat for 5 min inside a
glass container to allow for diffusion of fluid contents of the aspirate.
Then, the diameter of the diffusion circle was measured in mm.
Similarly, 0.2 ml of water and of aspirated nasal mucus in normal
volunteers was applied to filter papers to measure the diameter of
diffusion circles of both as a control. The mean water diffusion
diameter is taken as a control reference of serous MEE and the nasal
aspirate diffusion diameter is taken as a control reference of mucoid
MEE. Correlation between the tympanometric results and type of ME
secretions was done using the correlation coefficient test via the SPSS
program. P-values<0.05 were considered significant.

Results
Over a one year period, 38 children (70 ears) were included in this

study with an age range from 1.25 to 12 years with a mean of 4.61
years. They were 22 males (57.89%) and 16 females (42.11%).

In our study, there were 28 (73.68%) cases having adenoid with
encroachment on the nasopharyngeal opening of the ET, five patients
of those with adenoids presented only with snoring/nasal obstruction
with no otologic symptoms despite having OME. Seven (18.42%) cases
had previous history suggestive of AOM.

Characters of tympanometry
Shape: Shape of type B tympanogram in this study was either flat in

47 ears (67.14%) or peaked tympanogram in 23 ears (32.86%).

Pressure: Mean value was -17

Compliance: Mean value was 0.14

Gradient: Mean value was 312

Characters of the fluid: The mean diffusion diameter of water was
30 mm (Figure 1) and the mean diffusion diameter of nasal aspirate
was 5 mm (Figure 2). The diffusion diameter ranged from 4-31 mm.
We classified the type of secretions according to the diffusion diameter
into:

Serous effusion: With a diffusion diameter of 25-31 mm (Figure 3)

Mucoid effusion: With a diffusion diameter of >5-<25 mm (Figure
4)

Glue effusion: With a diffusion diameter of ≤ 5 mm (Figure 5)

Table 1 demonstrates the number and percentage of each type of
effusion in the 70 ears.

Figure 1: Measurement of the diffusion diameter of water in mm
(31 mm).

Figure 2: Measurement of the diffusion diameter of aspirated nasal
mucoid discharge in normal volunteer (5 mm).

Figure 3: The diffusion diameter of serous ME effusion (31 mm).
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Figure 4: The diffusion diameter of mucoid ME effusion (23.5 mm).

Figure 5: The diffusion diameter of glue ME effusion (4.5 mm).

Type of fluid Number Percentage

Serous 16 22.86 %

Mucoid 26 37.14 %

Glue 20 28.57 %

No secretion 8 11.43 %

Table 1: The number and percentage of the type of secretions in the 70
ears.

Correlation study
The correlation between the tympanometric results and types of

effusion was demonstrated in Table 2. There was a high statistically
significant positive correlation between the type of secretions and the
shape of tympanometry. On the other hand, there was a high

statistically significant negative correlation between the type of
secretions and the character of tympanometry (gradient and
compliance).

 
Type of
fluid Shape Compliance Gradient

Shape     

R 0.91    

P value <0.0001*    

Compliance     

R -0.87 0.998   

P value <0.0001* <0.0001*   

Gradient     

R 0.84 0.94 -0.96  

P value <0.0001* <0.0001* <0.0001*  

Table 2: The correlation between the tympanometric results and type
of secretions.

Discussion
The question examined in the present study is whether

tympanometry, can clearly differentiate cases with thin fluid from
those with thick fluid. If feasible, this differentiation might assist the
otologist in determining whether medications or surgery would be
more efficient treatment as regards the minimization of delay in the
resolution of the effusion and subsequent hearing loss.

The main function of the ET is middle ear ventilation to equalize
the middle ear pressure with atmospheric pressure [10]. Mechanical
obstruction of the ET because of adenoid hypertrophy may be an
important factor in OME [11,12]. Kinderman et al. found that
obstruction of the ET orifice by adenoid tissue was associated with
tympanograms suggestive of abnormal pressure in the middle ear [13].
In our study, there were 28 (73.68%) cases having adenoid with
encroachment on the nasopharyngeal opening of the ET. 7 (18.42%)
cases had previous history suggestive of AOM. AOM is more often
present in age below 2 years as reported by many authors, 20% of those
transforms into OME [14,15].

Variable fluid types of middle ear effusion and variable
tympanometric results of type B tympanograms were documented in
our study. Difference in the fluid type in different patients and in some
cases in different ears in the same patient is without convincing
evidence in the literature. In our study, we found tympanometry to be
an accurate tool in assessing patients for the presence of fluid in a pre-
operative setting. Shape of type B tympanogram was either flat in the
larger percentage of cases (67.14%) or peaked in the remaining ones. In
a correlation study between the shape of type B tympanogram and the
type of secretion there was a highly statistically significant positive
correlation (Table 2) which means that the more flatness of type B
tympanogram the more the viscosity of the secretions. This is in
agreement with Maw et al. [16] who reported that when an effusion is
present with a peaked tympanogram, it is more likely that the effusion
will be serous, whereas with a flat tympanogram the majority of
effusions are mucoid. It has been reported that the three parameters of
tympanograms, pressure, compliance and gradient correlated with
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effusion within the middle ear [9]. In the present study, there was a
highly statistically significant negative correlation between the type of
secretions and the character of tympanometry (gradient and
compliance); which means that when compliance and gradient
decreased, the secretion will be more viscous. This could be explained
by that the value at maximum compliance (peak) on tympanogram
presents the pressure within the middle ear. Compliance is associated
with mobility of the TM. Since effusion within the middle ear
decreases mobility of the TM, low compliance and gradient
tympanograms usually imply effusion within the middle ear [17].
Therefore, it has been found that type B tympanograms in Jerger’s
classification [8] were associated with effusion.

Conclusion
Tympanometry is a beneficial clinical tool in prediction, diagnosis

and management of OME. Characteristics of type B tympanogram
were correlated with the viscosity of middle ear fluid. Detailed analysis
of type B tympanogram can assist the clinicians in determining the
indication of comprehensive treatment.
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