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ABSTRACT

Objective: To evaluate the role of tympanometry in predicting middle ear effusion by comparing
results with the operative findings.

Design: A descriptive study concerned with 105 ears (57 patients) diagnosed as middie ear
effusion by tympanometry; type B, flat curve; that underwent myringotomy operation (with or
without ventilation tube insertion).

Setting: Department of ENT-Al-Salam Teaching Hospital/Mosul for the period (April 2003 to
September 2004). Tympanometry was performed in the Outpatient Clinic of Al-damhaori
Teaching Hospital.

Subjects: The study included 36 males and 21 females with a ratio of 1.7:1. The average age
was 6 years with a range of 3-12 years.

Methods: The parameters analyzed included age, sex and tympanometric resuits. Matching
between the suspected ears for middle ear effusion; type B, flat curve; and the operative
findings (fluid found in the middie ear at the time of myringotomy) was recorded.

Results: The diagnostic accuracy and examination success rate of tympanometry; type B, flat
curve; in predicting middie ear effusion was 71.4%. Moreover, the sensitivity, specificity, positive
and negative predictive values were 97.2% , 57.3%, 55.3% and 97.5% respectively. Thus, the
positive likelihood ratio was 2.3.

Conclusion: The accuracy rate of tympanometry in predicting middle ear effusion showed a fair
validity for its exclusion. The use of pneumatic otoscopy and tympanometry together improves
the accuracy of diagnosis.

Key words: Tympanometry, middle ear effusion, myringotomy.

Al

AR NN U FUOR PN O JUN B RVSRRT I VEQUPRIN- g 1 BN [ W J0 - TV Y0 KV
bleall Al e il &5ty

u.\‘}“ Lx_mu;.\_ﬁ J\.&AJL"_L@UA.!).A oV U—‘! e ué‘ V.o M‘qua}m}h‘J.\ ;M
sl sl g ) pam sl g0 g el O U Addes ) a5 gl (31 ilailS
J))ﬂ’—d_a_,n/w_glt:d\N‘ﬁm/ﬁﬁﬂ\j@y\}@\]\wﬁ:\_u\Jﬂ\ Cayyal sdandl gBga
salaadl (3 (goat O3 daiaim (i O e Db Yo vt i J W1 pp B Y 0T il ol e s sall
gl (5 sqandl ik /a jla)

a5 s sl O Gl il il g Ly je 0 saile L3l Voo e Al jall cy al seittall
Gt A ¥ Jaray sl dasgia S50 ViV Y Janay G YY) 51 S0 T agie o 3Y) dakim ild e
_:\_'\.u VY.Y u_._\.\k'_xa_,‘)fl

LW dakas Gl g gl uiad ¢ aadl e Al 8 culla N ikl Jats s dlanical (31l
ot OV el B a5 0OY) e (8 s Op UL & lie iy

O o Mmd %VY, 1 e s G Cial paad 85 4 OO daia Gl g e A8y Cuidy sl
st i e 20OV T 5 %ALY Ry WS dyia guaddl g Al

© 2005 Mosul Coliege of Medicine 22




Annals of the College of medicine, Mosul

Vol. 31 No. 1, 2005

483 e (o gl O3V Glall andfi 6 3 dakii il Sl e it J5 alaie YT oSy g lisiun
ONV daim G lea ae Ayg gl OO Jliey Ganill Jlanisy a i sl 12 i 8 el

el b el 46 () Jseasl

s gl O O, g O3 el o3 daiia (i lea tALIAN clalgl

presence of effusion behind an intact

eardrum without symptoms of acute

infections. It is a common problem of
infants and children 1 to 5§ years old™"
About 90% of children (80% of mdnvndudI
ears) have otitis media with effusion (OME)
at some time before school age, most often
between ages 6 months and 4 years. In the
first year of life, more than 50% of children
will experience OME, increasing to more
than 60% by age 2 years. Many episodes
resolve spontaneously within 3 months, but
about 30% to 40% of children have
recurrent OME and 5% to 10% of episodes
may last 1 year or longer®.

Most cases of secretory otitis media are
asymptomatic and are discovered during
child check up. The dmgnosus is otoscopic
confirmed by tympanometry'".

Tympanometry is a test used to detect
disorders of the middle air. Air pressure in
the ear canal is varied to test the condition
and mobility of the tympanic membrane.
This test determines the functionality of the
tympanic membrane by observing its
response to waves of pressure and
measuring the pressure of the middle ear @)

Tympanometry aids assessment of the
outer and middle ear system, including the
Eustachian tube. It is often not
recommended for infants younger than 7
months because their ear canal cartilage is
so soft that mlsleadmg tympanometric
results can occur'.

Aims of the study: To evaluate the role of

tympanometry; type B, flat curve; in

predicting middle ear effusion by comparing

the results with the operative findings (fluid

found in the middle ear at the time of

myringotomy).

The specific objectives of the study were:

1.To identify the age, sex and
tympanometric resuits of patients with
middle ear effusion.

2.To estimate the validity of tympanometry
in diagnosing middle ear effusion

(sensitivity,  specificity, positve and

negative predictive values).
3.To calculate the accuracy rate and

examination success rate of
tympanometry type B, flat curve; in
predicting middie ear effusion).

S ecretory otitis media is defined as the
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PATIENTS AND METHODS

This study presents a descriptive analysis
of 105 ears (57 patients) diagnosed by
tympanometry as middle ear effusion that
underwent myringotomy operation(with or
without ventilation tube insertion).

These procedures were performed in
the Department of ENT- Al-Salam
Teaching Hospital/Mosul for the period from
April 2003 to September 2004.

The patients were collected from the
Outpatient Clinic of Al-Salam Teaching
Hospital and the private clinics during the
period of the study.

Otitis media with effusion is suspected
because of hearing loss, unexpected
educational delay and behaviorai problems.
Its otoscopic diagnosis includes loss of light
reflex, possibly with a fluid level or bubbles
visible through the drum.

All clinically suspected patients
underwent tympanometry in the Outpatient
Clinic of Al-Jamhoori Teaching Hospital.
The findings of tympanometry were
classified into three curves namely; normal
(type A), middle ear effusion (type B, flat) or
negative pressure (type C).

Myringotomy was performed at Al-Salam
Teaching Hospital under general
anaesthesia through an anteroinferior radial
incision. A comparison between the
tympanometric diagnosis of middle ear
effusion; type B, flat curve; and the
operative findings (fluid found in the middle
ear at the time of myringotomy) was
recorded.

The following data were further recorded:
1.Age and sex of the patient.

2. Accuracy rate, sensitivity, specificity,
positive and negative predictive values of
tympanometry in predicting middle ear
effusion.

Statistical analysis was performed
using the Z-proportion test.

RESULTS

The mean age of the patients was 6 years
with a range of 3-12 years. The commonest
age group was in the 5"-6" years of life(Fig.
1). The study included 36 male patients
{63.2%) and 21 females (36.8%) with a
ratio of 1.7:1. This difference was
statistically significant (Z=2.81, P<0.01).
Table (1) shows that the most frequent
curve recorded was type B, flat curve
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(61.9%). Moreover, tympanic membrane
congestion was bilateral in 51 patients
(89.4%) and unilateral in 6 patients
(10.6%). This difference is statistically
significant (Z= 8.43, P<0.001).

The overall diagnostic accuracy and
examination success rate of type B, flat

curve in predicting middle ear effusion was
71.4%. The sensitivity, specificity, positive
and negative predictive values were 97. 2/0,
57.3%, 55.3% and 97.5% respectnvely
The positive likelihood ratio was 2.3 (Table
2).

No. of patients

>6-7.

>7-8.

>8-9.

Age (year)

Figure (1): Age distribution of the patients.

Table (1): Tympanometry Curves.
Al

>9 10. >10-11. >1112.

Operative finding
Type of curve No.(%) +ve(°/i ~e(%)
Type A 24(22.9%} 24(100%)
Type B 65(61.9%) 36155 3%) 29(44.7%)
Type C 16(15.2%) 1(6.3%) 15(93.7%)
Total 105(100%) 37(35.2%) 68(64.8%)
Table (2): Validity tests.
Operative findings Total
(+ve) _ve)
Tympanometry (+ve) a=36 b=29 atb
Type B 65
. ve) c=1 d=239 c+d
Type Aor C 40
Total a+c b+d ‘ a+b+c+d105
37 68 I
a+d 75 o
Accuracy rate = ;p g " 05 100 = [114%l
Positive likelihood ratio = _a_/[__b_] =29 [_] 23
a+c b+d 37 68
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DISCUSSION

Otitis media in children continues to be a
major challenge for heaith care providers.
Distinguishing a cute otitis m edia from oftitis
media with effusion is clinically important
because antibiotics are seldom indicated for
the latter condition. All children with chronic
middle ear effusion should have
audiological evaluation. Tympanometry and
acoustic reflectometry can be useful
adjunctive tools to conﬁrm the presence of
fluid in the middle ear 7®

The average age of the patients studied
was 6 years with a range of 3-12 years. The
study included 63.2% males and 36.8%
were females. Similarly, Sankovic and
Dergenc (1996)" reported that the age of
their patients ranged from 9 months to 12
years. In other words, middle ear effusion is
common during the most intensive period of
language d evelopment, w hich is a concern
given the risk of hearing loss associated
with it""°

The study revealed that the diagnostic
accuracy and examination success rate of
tympanometry; type B, flat curve; in
predicting middle ear effusion was 71.4%.
The sensitivity and specificity were 97.2%
and 57.3% respectively. These results
indicate that the test is showing a high
sensitivity and low specificity rates. A
sensitive test is more useful in detecting the
disease in screening processes and
minimizing false negative diagnoses.
Similarly, Babonis (1991)'" stated that
tympanometry detects the presence or
absence of middie ear effusion in 73% of
ears with a sensitivity and specificity of 90%
and 54% respectively. While, Lous
(2000)""? reported that a flat t ympanogram
{type B) predicts a middle ear effusion in
90% of cases, thus, it is recommended as a
diagnostic modality for general
practitioners.

It can be concluded that tympanometry is
well established as a means of assessing
the presence of fluid in the middie ear. The
type B tympano?ram is usually considered
a unique entlty

The Canadian Medical Association
Journal (2001) stated that the sensitivity
and specificity of tympanometry were over
80% in predicting fluid found in the middle
ear at surgery, w hereas the s ensitivity and
specificity of pneumatlc otoscopy were 89
and 80% respectwely 49 n comparison,
Olusanya (2001) reported that the
sensitivity and specificity of tympanometry
were 52% and 84% respectively.

The positive and negative predictive
values in our study were 55.3% and 97.5%
respectwely Similarly, Butler and
Macmillan''® reported that the positive

© 2005 Mosu! College of Medicine

predictive value of an abnormal (type B,
flat) tympanogram is between 49% and
66% that is, half of ears with abnormal
tympanograms may have otitis media with
effusion. The negative predictive value of
this test is more informative because of
high s ensitivity rate so the majority of ears
with normal tympanograms (type A curv)
will, in fact, be normal”®. Paimu (2001)""
reported that negatnve pressure
tympanogram (type C) is a poor indicator
for the presence of middle ear fluid. If otitis
media is diagnosed with negative
tympanometric peak pressure, negative
middle ear bacterial culture for the main
pathogens is highly probable.

The positive likelihood ratio in our study
was 2.3. Values of the likelihood ratio
greater than one correspond to situations in
which persons affected with the disease of
interest are more likely to have a positive
test result than unaffected persons®

AkHayali and AMuttalb  (2003)"®
reported that the accuracy rate, sensitivity
and specificity of clinical diagnosis in
predicting middle ear effusion were 60.4%,
96% and 18% respectively. Because the
strength of tympanometry (it provides a
quantitative measure of tympanic
membrane  mobility) and  pneumatic
otoscopy (many abnormalities of the ear
drum and ear canal that can skew the
results of tympanometry are visualized);
using both pneumatic otoscopy and
tympanometry together improve  the
accuracy of diagnosis''®.

The possible explanat»on to the variable

results of tympanometry regarding its
sensitivity and specificity may b e attributed
to the following factors:
1.Waiting period till myringotomy done.
2.Recumbency may lead to fluid
displacement to the epitympanum and
mastoid or through Eustachian tube.
3.Anaesthetic gases: when inhalant
anaesthesia with assisted ventilation is
used, there is a significant increase of
middle ear pressure due to use of nitrous
oxide; this pressure increment can
evacuate the fluid from the middle ear via
the Eustachian tube!'?.
4 .Technical causes: these are either related
to examiner fault or anatomical causes
which may give type B curve and these
include:

- Hard packed cerumen,

- Perforation of the tympanic membrane.

- Patent ventilation tube.

- Non air tight seal probe.

- Probe facing the canal wall.
5.Recurrent episodes of middle ear effusion
appear to alter the acoustic immittance
characteristics of the middie ear even when
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middle ear effusion is absent in these
cases®”

Conclusion: It can be concluded from
these data; of moderate accuracy rate, high
sensitivity and negative predictive value
with a relatively low specificity and positive
predictive value; that tympanometry (type
B, flat curve) is a fair predictor of middie ear
effusion with better results in exclusion of
the effusion (type A and type C curves)

The study recommends the use of both
pneumatic otoscopy (many abnormalities of
the ear drum are visualized) and
tympanometry (it provides a quantitative
measure of tympanic membrane mobility) to
improve the accuracy of diagnosis.
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