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Study of middle ear disease using tympanometry in general practice

RANDALL REVES, RICHARD BUDGETT, DAVID MILLER, JANE WADSWORTH,

ANDREW HAINES

Abstract

Tympasometry was used to provide evidence of middle ear
Miamvenﬂydnmkeudmi.lu
children aged 3 moaths 10 6 years in general practice. Adequat

on both cars were obizised in 220 childrea, of

measurements
whom 68 31%) had

showed
gma«muss%;mmzﬁo.d-m

Further studies oa populations using tympasometry are
wwmmmn«, .emlqy and indica-

childrea) or both cars (39 children) at entry to the study. I.ZS
ly-pmic

tioas for

Iatroduction
Middle ear cffusion is a common cause of hearing impairment in

children but may be undetected by otoscopic examination.' * For
purposes alone scems (o be

for the de nu\nn:m i id:
with ‘clinically

The use of tympanometry in addition to audiometry in screening
in schools has been proposed, with repeat testing

tympanometry
associated with a previous history of otitis media ia the child
or otalgia. A previ oa f , bowever,
wymuueam.mmwuamum«
for otitis media during the follow up period. Comparing evidence
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0 reduce lhe number of referrals of children with transiently
abnormal tympanograms.' There is concern that some children
with chronic effusions but normal may remain otherwise
undetected until they present later in life with irreversible middle
car disease and mastoid complications. The results of a recent study
in London® suggest that 20% of S to 6 year old children may need
referral because of persistently abnormal tympanograms. Even in
those children in whom deafness is associated with effusion parents
may be unaware of conductive hearing losses of 30-35 db.’ Such
losses may lead to delay in speech and cognitive development.”*

Although a persistent effusion may follow an episode of otitis
media, many children with middle ear effusion have no such
history. Community studies of children younger than S years with
tympanometry have been ui cen in other countries, such as
Denmark, but apparently not in the United Kingdom. " *

We carried out this study to provide data on the prevalence of
tympanometric “abnormalities’ 1n Briush children, to examine the
factors associated with tympanometric evidence of middle car
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effusion: l6(2”ﬁ)o‘7lmmw¢d with 49 (38%) of 130 (3’ =

1955
Cmmmmrmnmk wlsllanlyl!(%)mmm;m
of those

& children without Gblings, whereas, 29 (28%) of 107 children whose
hadtype B
cmpams with 29 (45%) of 64 children whose siblings had a positive history
of otitis media (3 =4-19, p<0-05).

A history of illness in the preceding two weeks was associated with the

‘of type B tympanograms in one or both ears as follows: 32 (29%)
of 111 children without illness, 10 (20%) of 51 with catarrh and cough or
cough alone, 19 (39%) of 48 with cough . snorexia, or
vomiting, and seven (70%) of 10 with carache (x'= 121, 3 df, p=0'007).
There were no significant associations of type B tympanograms with a

ory of. he focits media in the
chikd a5 recalled by the parent, history of atopy (hay fever, asthma, or
eczema), mother's smoking, breast feeding, supine bottle feeding, or social
class of the father.

A review of the paticnts’ records before entry into the study showed that
5% of children under | year and 28% of children aged | to 2 years had
previously been diagnosed at deast once as having otitis media (fig 2). Of
those 2 years and older. half had been diagnased as having otitis media, and
there was little change in

p whohad type A,
As,orC emryhxdnyp:" follow up.

TARLE v-—Follou up reults by tninial tympanogram tvpe

As
Table IV shows, when both previous consultations for otitis media and the
tympanogram results at entry into the study were considered the best
predictor of a consultation for acute otitis media in the follow up period was

100
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Discussi
Th Jence of middle car cffusion as shown by tympanometry

in a prospective community study in Denmark was approximately
20% of 3 year old children, the cffusion persisting for three months
in only 6% of the whole population. In our study, over a broader
age range, 31% had evidence of middle ear effusion by tympano-
metry at the initial examination. In 28 children the middie car
effusion had lasted for at least three months as suggested by
(ympcmmetry—mm is, 13% of the 220 children in whom two or

re tympanograms were recorded. It scems unlikely that the
wldemofmlddka'eﬁusm used in the study resulted in
overdiagnosis of the condition. In fact it was probably underdiag-
nosed. Studies comparing tympanometry with evidence of middle
ear fluid at i f middle ear
effusion was 80-100% for type B tympanograms and less than 3% for
type A. A small proportion of children with type B tympanograms
may have had a thickened non-compliant drum rather than fluid.
The association with effusion was more variable (8-75%) for type
As. Roughly a quarter of ears with type C tympanograms had
effusions.’ '

problems
the lumen of the probe impacting on the wall of the auditory canal.
lnxmenl m‘nwm“mﬂmummaﬂmor

the probe is occluded or when there is an inadequate seal between
lhembhetupollhepmheandllunwnalmulm - The higher

1o the difficulty obmmn;nnlovmg(ndxusnnll-uduory
‘canals or to tack of cooperation for the seven (0 10 seconds required
per ear, or both. This study

seasonal variations in the prevalence of middic car effusion.

Ot findings. bound to be somewhat subjective but
[ ——— fairly good agreement was otoscopy
ot i Tt 5 ooy in the children on whom it was possible to perform
= o e e both. Neither observer was specially trained in otoscopy, and
A 2w s e .Ym(g‘ agreement may have been obtained with experience.
Tow e PR win A mobile drum does y indicate an absence of

* Clmadhed by the worsd car of cach <. 39 of 6% <hukdees levstbed & B had bamcral B
e

pathology—for instance, increased mobility may be associated with
neawsmdthumuuoﬁh:panlam
Th

Asand

e v am i, 544
Tt f pryvacas commuliateon 1.~ 23 6. g 0 001
Resabual x 043 NS

Care o more likely t procsed 10 type B than ype A i, at least over
a relatively short follow up period. Thus types As and C tymparno-
grams arc probably associated with a relatively low prevalence of
major middc car cffusion in this population. They may represent

previous history: 33% of those with a positive history
comslied or st ot medi. This wespronounced smon chileessged
over 3 years
npmmmchddmmhdmdlwms iagnosed episode

At least one repeat tympanogram was obtzined on 181 (82%) of the 220

p
less compiete in those with a bilateral type A than in those with types AsC or
B, reflecting the greater emphasis placed on follow up of abnormal results
Table V gives the results of the last follow up tympanogram by the nitial
tym type classified according to the child's worst ear. Of chikiren
who had type B initially, 35 (55%) remained type B at follow up, and in 28
(41%) follow up was longer than three months. The children with type As or

both.

The study of middie ear disease is complicated because there
seem to be several diagnostic entities—acute otitis media, recurrent
otius media, and persistent otitis media with or without super-
imposed acute otitis media.”" The ability to detect middle ear
effusion is a critical determinant in any study of the incidence,
prevalence, natural history, response to treatment of these
conditions. The differences in age specific incidence that were
described in studies in Finland and Denmark, in which the highest
incidence was in children under 2, and the 1957 Medical Research

1954

effusion, and to obtain preliminary data on the natural history of
these tympanometric findings. We also wished to determine the
relation between tympaniometric and otoscopic findings.

Methods

The study was carried out in a genral practice at a health centre in north
west London that i situated on a council housing estate and serves a
deprived population. Using the age-sex register. we identificd all 295
<hildren aged 3 manths 10 6 vears on 31 October 1983 and sent letters 1o
the parents explaining the study and requesting attendance at the health
centre. From November 1983 to February 1984 264 chuldren (8% entered
the study. In a brief standard interview questions were asked on previous
hustory of outis media 1n the parents. siblings, and the child. the number of
wiblings, the mothers cigarette smoking, and a history of atopy (hay fever,
asthma, and eczema) in the child

Otoscopy was performed by one af two obervers with 8 preumatic
otoscope. This all
urmg aherations 1 pressure in the exvernal canal that ae produced by
squee/ing a rubber bulb. Both the appearance of the tympanic membrane
{normal, absent light reflex alone, opaque drum, visible fluid, bulging,
inflamed. retracted, or perforated) and drum mobility (normal, reduced, or
absent) were recorded. Tympanometry was undertaken after otoscopy 10
avord introduing bias into the car examunation. A tympanometer 85 AR 11
(American Electro Medics) was used, which provides a graph of drum
compliance at pressurs from +200 to ~400 mm HO 10 the external
auditory canal. Tympanograms were classified into one of four groups
sumilar (o the Jerger classification.** Middle car pressure was considered to
be normal from 100 to +50 mm H.O and compliance considered to be
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¥16 1 Tympanogram tvpes by age.
1 year (37%). Overall,
with type B was higher in those under 3 compared with children aged 3 and

over (31% of 226 © 20% of 226, y'=6-2, p<0-025). The proportion of type
As declined at older ages. whereas the proportion of type C tympanograms
increased

normal at 0-3 units or above on the scale of 0 to 1:0 on the
Table I shows the types of tympanograms

TALE 1~ Tspes of rympunograms

4 of mobility by pneumatic
orocopy weee compared withtympanoetry (o he 366 cars that had tad
complete otoscopic examinations and tympanometry. This comparison

excluded
(n=63) and the ears for which mobility was pot tested by pneumatic
otoscopy (n = 23). Although a slightly higher proportion of type B tympano-
grams was found in his group (35%), the difference was ot statisucally

o~ [IS—— J e — significant. T
= any and by mobility (normal © reduced or absent) and the
A . v e of type B
e v P
A « 7
el e ettty
" b -..un e
Al ok e i 0 TABLE 1t —Propertom of e B
[
g e
—_— Normw Redoced o
ety b cwbuts Tow
Noemat ppessane 208 e P
Follow up of children with types B, C, and As intervals Aol e i) Bsan Anezme
weoek: An attempt was aiso made Vol 22 V95861 5 366.231
10 re-cxamine all the participants in the study at least once in
follow up period. The medical records of all particpants were reviewed to
extract iformaton on sons. home visits, and hospalisations in
‘which the diagnosis of otitis media was made. Only episodes that occurred Table 111 of abnormal the type B
‘more than two weeks apart were coasidered (0 be separate events. Dunng  tympanogram. A alone ignores the mobility assessment, whereas
bpearance Pl oty ssesioncnt considers te cuscopy nerma only
of the children in the study with symptoms that suggested a respiratory  poth and mobility are normal rama:mm of mobility in
wnfection or otitis media, or both, filled out a standard form recording theit  addition to appearance increased the sensitivity of otoscopy from 55% to

! diagnosis. In the anal with type B
tympanograms were assumed to have muddle car effusion. Such a definition
houkd provde» reately specifc but probably conservative, estmate of
the prevalence of middic ear

Proportions were tested (u satstical signubcance wsng the ' test with
Yates's correction n 2-way contingency tables. Log lincar analysis was used
10 assess the effects of main factors in the 3-way contingency tables. The
sensitvity and specificity of ot ings compared with tympano-
metric cvidence of effusion were calculated. Sensitivity was defined s the

and specificity was defined s the true negatives divided by the sum of the
truc negauves and false positives.

Results

A total of 452 ears in 232 chldren were successfully tested by tympano-
metryin 1
2 vears 74% of ears were successfully tested by tympanometry comy
with 91% in those over 2 vears. Figure 1 shows the pmpomon ol
tympanogram tvpes by age for the 452 cars. Type B tympanograms were

76%, while reducing the specificity slightly from 95% to 87%

After we excluded the 12 children who had had ympanograms done on
only one ear, the further analysis. Type
A was present bilaterally in 83 (38%), type As or C in onc or both ears in 69
(31%), and type B in at east one ear in 68 (31%). Type B was present
bilaterally 1n 39 of the 68 children. Children of West Indian or African
descent were less likely than those of European descent to have muddic ear

TABLE 111—Companson of the appearance of the tympamc membrane.

Iympamograms {pevceniages  parentheres)

Appesrance ‘Appearaoce snd
done motuluyt
vt s ss:
Specarrt 26280 9%, 200201 8
Fahe postives 1w 0z 36,
Fibe acgeves s430412)

1956

Council study in the United Kingdom in which the peak annual
incidence was around 6 years of age may reflect differing diagnostic
critenia. " * Our results suggest a higher prevalence of effusion in
chuldren under 3 than in older children. Follow up of children with
Tecent respiratory infections or otalgia may pick up some persistent
effusions, but many will remain undetected as they are present in
children without such a history.

The use of the ind to
learn, buta does
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not seem to be indicated until [unhcf mIomumn is available,
particularly on the natural history of middle ear effusion in general
practice and its effect on child development and the probability of
developing irreversible middle ear disease. Tympanometry can
never replace audiometry as a screening instrument because it will
not detect neurosensory deafness. Until the role of tympanometry in
general practice is clarified it seems reasonable for general practi-
tioners to use pneumatic otoscopy in preference to standard
otoscopy in view of the consequent improvement in detecting
middle ear effusion.
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100 YEARS AGO
The conference between the Subcommittee for Medicine of the Executive y of Arts, ori y of Science, i This

the proposed plan for
whtmued this plan, the substance of which has already been made public
the University

on laculna as constituent bodics, with Boards of studies appointed by the

Facultics, and that there should be 2 “single govermng body.” It was
proposed that the Faculty of Medicine shoud consist of the teachers and
examingrs in Loadon, and the persons present, I teachers, naturally

men, the , the
srators and teachers dwmnlmbm‘.lwmmtvbkhdyd
wvery select

Owing
London has o o s presnt diffculties, and Lhav ve been no

Itis
mbehopedm hdmmm[mmum.mnqmmyht
thoroughly discussed. The Association and its proposals present a certain
hazy oebulosity, which i, perhaps, nod unwise. It can, according to che

condense and concen! ited molecules into an
e, e giving body. Bt Hegea o 19853356

body, -\uulhdaFlclﬂwu(Medxtm
wuld vqnhu the curnculum, the examimations, and all other matters

body The board of St vaice,

Alm—mlmnnldchu‘ymlmmmd used in “bus tea.” The ripe

il effects, bulﬂ'nnl.nwnuuybc

an indirect s, . proposed
Umversnylnlhaﬂxﬂ'u‘pmf laboratorics for research, Mallmc
of the

pommous
‘hypoglycin B. This may result in vomiting (Jamascan vomiting s-dmes).
the West

mmmmmuhmmummmw and how they

muum,mmmm.mwpmwum'
he conference meets again, on May 18th. We fear that this scheme will not

Sotve the dubeuby. or cetthe wants of medical education n London; t 5

ts necessary t float the projected

y
which alone can obtain the

Indians who live in the United Kingdom have come from jamaica. They
with them, which may

contain unripe fruit

endowmen
University. The idea of having a local University for London, nger is 2 popular Chine: L ifitis
colleges i doubt not hurry
well worthy of c i of; ibut  at the ileocaccal junction m ginger oot consists of cellulose, which is
where - pesistant (o gasinc juics. water, and swells up during transit.

it ought
m-omm>umm wbumlobeuu;hl’.\udw

Ihrough the gut An lderty Chimese adult pasentor  chikd may complan of
pain in the right iliac fossa. This must be considered in the differential
4 of

school? Why is the Faculty of Medmu—umch after all, would only have

1o meet once a year, or less often, to fill up vacancies in 2 Board of

Studies—to be 0 narrow a constituency? Have the Colleges of Physicians

and Surgeons any place in this scheme? They are not teachung bodics in the

ondinary accepution o the term. and the Teaching University i to grant
who, therefore,

Teeth grnding—The British believe that this is a psychological symptom but
Iranians belicve otherwise. They think that grinding the teeth 15 a symptom
of infestation. An ethnic Iranian father may bring his child to

lhtrwdmﬂk's O are these colloges to conduct the cxaminations, and to
mtl\%lhtlm’lnd Jn.mlmlnlkmo{m’l’u\aﬂ

Briush doctor with this problem, expecting to get 1 stool examination to

that is to be required-~the Board uf Studies in the Faculty of Medicine, or in

xpect
thiasis, and will be disappointed if this is not done. Mutual
juired

req
—BASHIR QURESHI. general practitioner, Hounslew, Middlesex,
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