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ABSTRACT

Objective: To analyze the frequency of middle ear disorders among the cleft lip and palate and association with hearing Loss
Study Design: Cross Sectional analytical study.

Place and Duration of Study: Audiology Department of Cleft Hospital, Gujrat and ENT department of National Institute of
Rehabilitation Medicine, Islamabad, from Oct 2018 to Mar 2019.

Methodology: We recruited a sample of 100 cleft lip and palate children of both genders, aged 3 month to 12 years, using non-
probability sampling. Screening was performed with otoscopy, tympanometry and hearing assessment.

Results: Out of sample population, 62% were males and 38% females with a mean age of 2.27 + 2.73 years. The middle ear
disorders were found to be 70%. Among these otitis media with effusion was the most common 43 (61.43%), followed by
Acute otitis media 8 (11.43%) and Eustachian tube dysfunction 6 (8.57%). Tympanosclerosis and dry tympanic membrane
perforation were the least common. Statistically significant association of hearing loss was found with the middle ear

disorders (p<0.001).

Conclusion: Middle ear disorders especially otitis media with effusion are common in cleft lip/ palate children.
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INTRODUCTION

Lip and palatal clefts are developmental anoma-
lies of the lip, palate, or both which result when com-
ponents of the lip and/or the roof of the mouth fail to
unite during fetal growth and have variable presenta-
tions.! Clefts of lip and palate are conjoint variances
with an estimated incidence of approximately 1 in 700
live births, more commonly witnessed in developing
countries, with cleft lip and palate (CLP) being the
commonest, followed by cleft palate (CP) and cleft lip
(CL) in decreasing order of frequency.? A local study
reported a frequency of 57.53% with cleft lip with or
without cleft palate, while 42.5% had cleft palate
alone,® and around half of clefts occur as part of a ge-
netic syndrome. Clefts may be associated with Eustac-
hian tube dysfunction resulting in Middle Ear Disor-
ders (MED) may be seen in cleft patients mandating
careful otologic and audiologic examination.# Heid-
sieck et al. reported that the action/effect of tensor-veli-
palatini muscle responsible for opening and closing
of Eustachian tube is altered in cleft children due to
anatomical variations which result in MEDs.>

Otitis media with effusion is quite common in
CP patients,® and other MEDs may follow like chronic
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suppurative otitis media (CSOM), acute otitis media
(AOM), acute suppurative otitis media (ASOM), Eusta-
chian tube dysfunction (ETD), Tympanic membrane
(TM) perforation, and Tympanosclerosis (TS) may
follow. Though young children with cleft palate often
present with improved tubal function and hearing,
however a considerable proportion of this group dem-
onstrate secondary changes in the middle ear.” Hence
keeping in view the high incidence of MEDs in child-
ren with clefts Otological evaluation is essential,® since
long-run hearing impairment has been shown to nega-
tively impact the language development of children.”

Because of the high likelihood of prevalence
of ME pathologies and hearing impairments, children
with CP are at inflated risk for communication disor-
ders.6 Hence, it is of utmost importance to know the
prevalence and risk factors of development of MEDs in
cleft patients in our region to enhance early diagnosis
and management of these patients. Therefore, the cur-
rent study was conducted with objective to analyze
the frequency of middle ear disorders among children
with cleft lip and/ or palate and association with demo-
graphic and clinical variables.

METHODOLOGY

This was a cross sectional analytical study was
conducted at Audiology Department of Cleft Hospital,
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Gujrat and ENT department of National Institute of
Rehabilitation Medicine, Islamabad, Pakistan follow-
ing ethical approval from Institutional Research Board
of Isra University vide Reg. No. 1702-M.Phil HS-002
dated 23rd October, 2018.

Using the following formula with a population
proportion of 0.77% 10, DEFF (estimated effective size)
of 0.95, using 5% absolute precision and 95% level of
confidence a sample size of 96 was calculated.

Zy #p* (1-p) * DEFF
N= 7
Inclusion Criteria: Non-syndromic cleft lip and palate

cases of both genders, aged 3 month to 12 years were
included.

Exclusion Criteria: Cases with upper respiratory tract
infections within last week were excluded.

Non-probability consecutive sampling technique
was used. Data collection was performed after obtai-
ning consent of patients basic demographic sheet were
filled followed by evaluation with otoscopy and then
tympanometry to evaluate middle ear function (except
in cases with acute otitis media or discharging ears)
and finally hearing screening using brain stem evoked
response audiometry (BERA) in children less than 5
years and Pure tone Audiometry for those above 5
years. This was followed by radiographs of the mas-
toids to see pneumatization and any pathology.

Pneumatic otoscopy and tympanometry are key
investigations to diagnose MED’s. Hence pneumatic
otoscopy was done by specialist to exclude any obstru-
ction in the canal and assess the status of the tympanic
membrane (TM) and middle ear (perforation with and
without discharge as in case of ASOM, CSOM; conges-
ted TM as in case of AOM; retracted, dull TM, fluid
level and bubbles in middle ear as in case of OME;
white patches as in case of tympanosclerosis). AOM
was diagnosed on the basis three diagnostic criteria 11
including rapid onset symptoms of pain, fever and HL,
TM inflammation and pus in the middle ear. When the
fluid in the middle ear is sterile with no symptoms of
inflammation it is considered OME, while purulent
fluid coming out of middle ear with an acute history
would suggest ASOM and one with a chronic course
represented CSOM. Tympanometer model TSM 400
(France), was used to objectively assess the middle ear
function including the mobility of the TM and conduc-
tion of sound through the middle ear and the type of
tympanometry graph to diagnose MED’s according to
Liden-Jerger system 12 were recorded to diagnose

different pathologies i.e. type “A” tympanogram (nor-
mal middle ear function), type “As” (shallow graph
with low compliance at ambient pressure seen in otos-
clerosis), type “Ad” tympanogram (ossicular disloca-
tion), type “B” tympanogram (this is a dome shaped
graph showing immobility due to fluid in ME and rep-
resents OME), type “C” tympanogram (with negative
middle ear pressure for Eustachian tube dysfunction).
For this tympanometry was combined with Toynbee
test and a shift of peak tympanometric pressure of >10
daPa represented normal and less pressure represen-
ted ETD. BERA Racia Alvar “Centor” was used for
objective assessment of hearing status of less than 5
years old children who could not respond to sound, to
test the auditory pathway from the ear to brain stem
and assess the hearing threshold in these patients. PTA
is the standard hearing test for population 5 years and
older to assess the hearing threshold, degree, type and
configuration of hearing and was performed at frequ-
encies of 250 Hz to 8 KHz and a hearing threshold of
up to 20 decibels was considered normal, 20-40 dB as
mild HL, 41-60 dB as moderate HL, 61-80 dB as severe
HL and above 81 dB as profound loss.13 Pure tone aud-
iometry was performed with audiometer with Model
AD226 and made in Denmark, in a sound treated
room.

Data collected was analyzed using Statistical
Package for the social sciences (SPSS) version 23 with
age presented by Mean * Standard Deviation and cate-
gorical variables presented by frequency and percent-
age. Pearson’s chi-square test was used to find out
the association and p-value of <0.05 was considered
significant.

RESULTS

Current study with a sample 100 included 62%
males and 38% females and a mean age of 2.27 + 2.73
years, with the age range of 3 month to 12 years and
majority 87%, in the age group of 3 month to 6 years.
Majority 64% of the children had both cleft lip and
palate, while cleft palate was second commonest 27 %.
Sample included 49% cases of repaired and 51% cases
of unrepaired clefts. Table-I showed statistically signi-
ficant association of MED with age, cleft type and sur-
gery. Majority of cleft cases of age group 3 month to 6
years developed MED and association was not signi-
ficant with p=0.029. similarly MED’s were associated
with cleft type with 23 out of 27 cases of cleft palate
and 46 out of 64 cases of cleft lip and palate being
affected and the finding was statistically significant
with p<0.001. Also MEDs were more common in non-
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operated cases (46 out of 51) compared to operated
cases (24 out of 49) and association was significant
with p<0.001, while no gender association was noted,
while HL did not show any significant association with
age, gender, cleft type and surgery (p=0.400, 0.639,
0.068, 0.483). Among these OME was most common 43
(61.43%), followed by AOM 8 (11.43%), ETD 6 (8.57%),
ASOM 5 (7.14%) and CSOM 4 (5.73%). Tympanosclero-
sis and dry TM perforation were the least common
with 2 (2.85% each). Table-II showed the frequency
of HL among CL/P children with ME disorders. Of
the 70% cases with MED's, 34 (48.57%) were suffering
from HL, while 36 (51.43% were having normal hea-
ring; compared to no HL reported in cases in which
MEDs were not present. This observation was statisti-
cally significant with p-value of <0.001. Of the patients
with middle ear disorders, 48.58% had hearing loss
mostly in mild to moderate range while 51.42% had
normal hearing threshold. Most of the children had
conductive hearing loss while a few with mixed
hearing loss.

Table-I: Demographic and clinical characteristics (n=100)

their study that there was a high prevalence of abnor-
mal middle ear status in cleft patients.!

In the present study, among the MEDs found in
cleft lip and/or palate cases OME was the most preva-
lent (43, 61.43%), followed by AOM (8, 11.43%), ETD
(6, 8.57%), ASOM (5, 7.14%) and CSOM (4, 5.73%).
Tympanosclerosis and Dry TM perforation were the
least common with (2, 2.85% each). Similarly, a high
prevalence of OME (72.5%) was reported by Ahmed
and Saqulain in a local study 6. Klaiarasi et al, in their
study found that OME was the commonest abnorma-
lity detected in 94 ears (48.9%), while cholesteatoma
was seen in 6 cases (3.1%), while in 0-5 years age group
55.5% had OME and 44.5% of those above 10 years of
age had chronic otitis media of squamous type.® Nar-
ayanan et al, also reported significant higher prevale-
nce of OME in cleft children.1> Lehtonen et al, also re-
ported that ME infections were frequent with mucous
secretions noted in 96.8% of CL/P, 69.2% of CP and
13% of CL cases; while the prevalence of TM perfora-
tions was 35.9%.1 In contrast, Kumari et al, in an
Indian study reported the prevalence of OME as 16.6%,

Demographic & Clinical Characteristics Middle Ear, Disorder Type Hearing Loss
Variable Characteristic Yes No p-value Yes No p-value
Ace G 3 mon-6 Years 65 (74.71) 22 (25.29) 31 (35.63) 56 (74.37)
(Yge:rs)r oup 7 Years-9 Years 3 (37.5) 5 (62.5) 0.029 1(12.5) 7 (97.5) 0.400
10 Years-12 2 (40) 3 (60) 2 (40) 3 (60)
Male 42 (67.74) 20 (32.26) 20 (32.26) 42 (67.74)
Gender Female 28 (73.68) 10 (26.62) 0.529 14 (36.84) 24 (63.16) 0639
Lip and palate 46 (71.87) 18 (28.13) 25 (39.06) 39 (60.94)
Cleft Type Lip 1(11.11 8 (88.89) <0.001 - 9 (100) 0.068
Palate 23 (85.18) 4 (14.82) 9 (33.33) 18 (66.67)
Yes 24 (48.98) 25 (51.02) 15 (30.61) 34 (69.39)
Operated No 46 (90.20) 5 (9.80) <0.001 19 (37.25) 32 (62.75) 0.483
Table-II: Association of middle ear disorder with hearing loss (pearson chi-square test) (n=100).
. Hearing Loss
Variable Present Absent p-value
Middle Ear Present 34 (48.58%) 36 (51.42%) <0.001
Disorders Absent - 30 (100%) )
Acute otitis media 8 (100) -
Acute suppurative otitis media 5 (100) -
. Chronic suppurative otitis media 4 (100) -
EZFE;)stI;/gi‘dle Eustachian tube dysfunction 1 (20) 5 (80) <0.001
Otitis media with effusion 12 (27.91) 31 (72.09)
Tympanic membrane perforation. 2 (100) -
Tympanosclerosis 2 (100) -

DISCUSSION

Current study revealed a high frequency of MEDs
of 70% among cleft lip and or palate cases. Similarly,
in a clinical study by Klaiarasi et al, revealed that 58.3%
had MEDs.? Flynn and Lohmander also concluded in

chronic suppurative otitis media in 18.5% and acute
suppurative otitis media in 17.6%.7

In the current study, of the 70% cases with MED’s,
34 (48.57%) were having HL, while 36 (51.43%) were
having normal hearing; compared to no HL reported
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in cases in which MEDs were not present. This
observation was statistically significant with p<0.001.
Thanawirattananit et al also reported high prevalence
of HL in cleft lip and palate children at 5 years of age.8

A statistically significant association of MEDs
with age, cleft type and surgery was noted. Compared
to other age groups majority of cleft cases of age group
of 3 month to 6 years developed MEDs and association
was significant with p=0.029. Similarly, Flynn et al also
reported a significant age association of MEDs in cleft
cases with prevalence of 89% at 1 year of age to 10% in
young adults.’* A local study reported no association
across age (p=0.988).6

Flynn et al reported gender association of MEDs.”
However, current study did not reveal any gender
association. This was also the case with another local
study with no gender association (p=0.955).¢

In current study MED’s were also associated with
cleft type with 23 out of 27 cases of cleft palate and 46
out of 64 cases of cleft lip and palate and only one case
of cleft lip alone out of 9 cases reported affected and
the finding was statistically significant with p<0.001.
Interestingly though only one case of cleft lip was
affected in our study, in a study by Ruegg et al, 31%
of cleft lip cases had ear infection compared to 11%
controls.”® Flynn et al, also reported significantly lower
prevalence of MEDs in CP.”

In present study MEDs were more common in
non- operated cases (46 out of 51) compared to opera-
ted cases (24 out of 49) who underwent surgical repair
of cleft lip and palate and association was significant
with p<0.001. Also Lou et al, reported that those pati-
ents who underwent surgery for cleft repair before 3
had significantly lower prevalence of MEDs then those
who underwent surgery later on 20. Hence, cleft sur-
gery at a younger age is more beneficial in preventing
MEDs. This clearly indicates the importance of surgery
especially early repair in preventing and correcting
middle ear disorders.

Hearing loss did not show any significant associa-
tion with age, gender, cleft type and surgery (p=0.4,
0.63, 0.06, 0.48) in the present study. In contrast, in a
study by Skuladottir ef al, reported that HL was asso-
ciated with cleft palate and improved significantly
from childhood to adulthood.?! Also Antonelli et al,
reported that age and type of surgery, for clefts, did
not show statistically significant association with
sequelae or hearing improvement.? In study by Flynn
et al, reported improvement of pure-tone thresholds
with age but the high frequency pure tone averages

did not.” They also reported poor hearing in bilateral
cleft group in comparison to others.” In current study
no significant association of HL was noted with sur-
gery, however Jane et al, reported that HL was associa-
ted with cleft lip and improves with cleft surgery.?
Skuladottir et al, reported improved pure tone thre-
sholds with age following repair.2

In current study MEDs were more common in
non-operated cases (46 out of 51) compared to opera-
ted cases (24 out of 49) and association was significant
with p<0.001. In contrast in a study by Rout ef al, repor-
ted that surgery to repair cleft palate does not reduce
MED’s.%5

Since MEDs including OME are found to be more
in prevalence in CL/P children (3 months-12 years) in
the present study and literature shows that they imp-
roved with increasing age, and this is the critical age
group (specifically 3 months-5 years) for developing
speech and language, so there is a need to pay special
attention towards proper diagnosis, treatment, preven-
tion of ME disorders in CL/P children.

CONCLUSION

It is concluded that middle ear disorders especially
otitis media with effusion are common in cleft lip/plate
children. Therefore, there was a need to do proper follow ups
in cleft children to minimize the rate of middle ear disorders.
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