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bstract

titis media with effusion is common in children with cleft palate, and the aim of this study was to find out its incidence and risk factors in
igerians. We prospectively studied 84 patients (42 with cleft palate and 42 control subjects); 27 were male and 15 female, who were age

nd sex matched with control subjects. The extent and size of the clefts were measured using a dental cast and Vernier calipers, and the otitis
edia was diagnosed with otoscopy and tympanometry. The mean (SD) age of the groups was 11 (7) months (range 1–33). Twelve children

n the cleft group had otitis media compared with three in the control group. Infants and boys were more likely to be affected. There was a
ignificant association between age (p = 0.02), sex (p = 0.01), and size of cleft (p = 0.00). However, only the size of the cleft was confirmed to
e an independent predictor, with children who had extremely wide clefts being more likely to develop otitis media than those with narrow
lefts (OR = 8.71, 95%CI = 1.07 to 70.5).We conclude that the incidence of otitis media with effusion was higher among children with cleft
alate than among those who did not have a cleft. Infants had a higher incidence than older children, and boys had a higher incidence than

irls. Age, sex, and the size of the palatal cleft were significantly associated with otitis media, but not the extent of clefting.

 2018 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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titis media (OM) with effusion is common in infants and
oung children, and is debilitating if not recognised and man-
ged early.1The Clinical Practice Guidelines on OM with
ffusion that were published in 2004 defined it as the accumu-
ation of fluid in the middle ear without any signs or symptoms
f acute infection,2 and its pathogenesis is largely linked to
ysfunction of the eustachian tube.3 Anatomical and physio-

ogical factors, with or without a pathological element, were
eported to be the causes of such dysfunction.4 Symptoms
f OM with effusion are insidious, so that if its diagnosis
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s delayed it may ultimately result in complications such as
peech defects and hearing loss.5

The association between cleft palate and OM with effusion
s well documented.6–8 OM is reported to be almost universal
mong infants with cleft palate,4 which has led some authors
o advocate early insertion of ventilation tubes in all children
orn with the condition.9 OM with effusion in cleft palate is
aused by abnormal insertion of tensor palatini muscles and
he shape of eustachian tube.10

It is difficult to calculate the incidence of OM, as it may
ot always be recognised or reported.11 Its incidence in
atients with cleft palate was reported to have ethnic varia-
ions, with that among Asians being much lower than among
uropeans.12 While much has been written about the inci-

ence in other populations,5,11–13 none seems to have been
eported among Africans. Risk factors in children who do
ot have clefts have been well documented,12 but we know

blished by Elsevier Ltd. All rights reserved.

https://doi.org/10.1016/j.bjoms.2018.11.015
http://www.sciencedirect.com/science/journal/02664356
mailto:ehiben2002@yahoo.com
https://doi.org/10.1016/j.bjoms.2018.11.015


 of Oral and Maxillofacial Surgery 57 (2019) 36–40 37

o
r
d
i
c

S

W
c
t
p
c
c
a
s
a
t

t
c
p
w
i
1
3
c
o
r
e
t
t
s
V
l
w
w
o
a
s
c
d
fl
w
b
u
a
l

e
w
w
w

Fig. 1. Measurement of size of grade 3 palatal cleft. Y = size of cleft (19.5
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f no reports among children with clefts, so a report on the
isk factors in the patients with clefts may help to eliminate
elay in diagnosis.14 Our aim, therefore, was to establish the
ncidence and risk factors of OM with effusion in Nigerian
hildren with clefts at our tertiary health care centre.

ubjects  and  methods

e designed and implemented a controlled, prospective,
ohort study, for which ethics approval was obtained before
he study started. The guardians or parents of all partici-
ants also gave written informed consent. All consecutive
hildren with cleft palate alone who first presented to our
linic between March 2013 and April 2018 were recruited,
nd information on sample size was taken from a previous
tudy.15 An age- and sex-matched control group was selected
t random from those who attended for conditions unrelated
o cleft palate.

Subjects were excluded if they had a history of: exposure
o smoking, prolonged bottle feeding, attendance at the day
are centre, recurrent acute otitis media, adenoidal hyper-
lasia, or upper respiratory tract infection, or if the cleft
as syndromic. The clefts were then categorised accord-

ng to their extent as described by Jensen et al:16 grade
 = submucous or bifid uvula, grade 2 = soft palate cleft, grade
 = soft palate and <1/3 hard palate, and grade 4 = complete
left palate. We further subdivided them based on the size
f the palatal cleft according to Badach’s classification: nar-
ow cleft = defect ≤  1.5 cm; wide cleft = defect >2 cm; and
xtremely wide cleft = palatal defect > 60% of the width of
he entire palate or the width of both palatal shelves less than
he width of the palatal defect.17 The size of the cleft was mea-
ured on a dental cast (Fig. 1) using calibrated self-retaining
ernier calipers (Tresna Ltd). The cleft was measured in mil-

imetres using the inter-tuberosity points.18 The instrument
as adjusted to an accuracy of 0.05 mm. All measurements
ere made twice at an interval of two days by a single
bserver (BEE) and the mean values used for analysis. To
ssess intra-observer agreement, we used the single mea-
urement, absolute-agreement, 2-way mixed effect model to
alculate the intra-class correlation coefficient (ICC). The
efinition of OM with effusion was based on detection of
uid in the middle ear behind an intact tympanic membrane
ithout active inflammation,2 and concurrent otoscopy of
oth ears was used to detect fluid while tympanometry was
sed to confirm OM with effusion.2 Otological evaluation
nd assessment were made in the Department of Otorhino-
aryngology.

We recorded age, sex, extent of cleft, size of cleft, and pres-
nce of OM with effusion. The primary predictive variable

as size of the cleft, while the secondary predictive variables
ere age, sex, and extent of the cleft. The outcome variable
as OM with effusion.

o
(
h

m).

tatistical  analysis

n the descriptive analysis, continuous data were sum-
arised as mean (SD) and range, and categorical data
ere summarised as frequency. Normality and homogene-

ty of variance of continuous data were checked with the
hapiro–Wilk and Levene’s tests, respectively. In bivariate
nalysis, the significance of differences between continu-
us variables was assessed with an independent t  test, while
hat between categorical variables was assessed with the chi
quared test for homogeneity or Fisher’s exact test where
pplicable. In multivariate analysis, associations between
redictive and outcome variables were tested with the chi-
quared test for independence, while predictions were made
ith binomial logistic regression. All analyses were done
ith the help of the SPSS software package (version 17,
PSS Inc), and probabilities of less than 0.05 were accepted
s significant.

esults

 total of 84 patients (42 in each group) were studied. The
ean (SD) age was 11 (7) months, range 1–33.
Twelve of the 42 patients developed OM with effusion as

id three in the control group (p = 0.00). The infants (aged
–12 months) had the highest incidence of OM while the
lder children (25-36 months) had the least in both groups

Table 1). The boys and those in the control group had a
igher incidence of OM than the girls (Table 2).
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Table 1
The incidence of otitis media (OM) with effusion in patients and controls
according to age.

Age (months) Patients (n = 42) Controls (n = 42)

OM present OM absent OM present OM absent

1–12 7 4 2 18
13–24 4 13 1 12
25–36 1 13 0 9
≥37 0 0 0 0

Total 12 30 3 39

Table 2
The incidence of otitis media (OM) with effusion in patients and controls
according to sex.

Sex Patients (n = 42) Controls (n = 42)

OM present OM absent OM present OM absent

Male 9 18 3 24
Female 3 12 0 15
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Table 3 shows the univariate analysis between OM and
he risk factors. The age, sex, and size of palatal clefts signif-
cantly influenced the development of OM, while the extent
f the palatal clefts among the patients did not (p = 0.17).

In the multivariate analysis, the size of the palatal cleft
as confirmed as an independent predictor of OM (p = 0.02),
nlike age (p = 0.13), or sex (p = 0.28). The children with
xtremely wide palatal clefts were more likely to develop OM
han those with narrow clefts (OR = 8.21. 95% C.I = 1.02 to
0.6).

There was almost perfect intra-observer reliability among
he two measurements with an ICC value of 0.96, 95% CI

.92 to 0.99 for mean measures. This showed that reliability
f the variables chosen to identify the extremities of the cleft
as good.

t
p
i

able 3
atients’ characteristics and otitis media (OM) with effusion: univariate analysis.

ariables OM 

Present (n = 12) Absent (n =

ge (months):
12 3 17 

 12 9 13

ex:
ale 8 20

emale 4 10 

xtent of cleft:
rade 1 1 3
rade 2 2 15 

rade 3 5 5
rade 4 4 7

ize of cleft:
arrow 1 22
ide 4 7 

xtremely wide 7 1
l and Maxillofacial Surgery 57 (2019) 36–40

iscussion

ince the incidence of OM with effusion in patients with
left palate was reported in 1969 by Paradise et al8 reports
rom other parts of the world have shown that it ranges from
5%–95% (Table 4).11–19 Our data show that in Nigeria the
ncidence might be lower than that predicted by other global
tudies, 2,8,7,6 but it is difficult to calculate the incidence, and
eported incidences vary.11 Because the symptoms of OM
re insidious,5 some patients may not present to an otorhi-
olaryngologist, and the condition may also go unnoticed by
ral and maxillofacial surgeons and the parents. Chen et al12

eported that although the incidence of cleft palate is higher in
sians than in Europeans, the incidence of OM among chil-
ren with cleft palate is the reverse, because Oriental people
ave significantly small maxillas and mandibles, more severe
andibular retrognathism, increased total and upper facial

eight, and steeper and shorter anterior cranial bases than
uropeans. Like the lower incidence of cleft palate among
lack populations reported by previous studies,13,18 our study
eems to show that the lowest incidence of OM in children
ith cleft palate is among black people. The likely reasons

ould be related to the smaller incidence of cleft palate in
ur environment,13 together with the increased mandibular
eight, and increased depth and height of the mastoid in black
nfants.20,21

Children with cleft palate are known to be much more
ikely to develop OM than normal children and they develop
t at an early age,12,16 which was supported by our findings
Table 1). The abnormal insertion of the tensor and leva-
or palatini muscles, immature immune system, failure of
he eustachian tube to close, abnormal compliance of the
ustachian tube, increased propensity for middle ear infec-

ions, and reduced depth and height of the mastoid in these
atients could be contributory factors.10 We found a higher
ncidence in boys than girls, which confirms the results of pre-

p value OR (95% CI)

 30)

0.02 3.17 (1.18 to 8.52)

0.01 3.85 (1.34 to11.0)

0.17 2.60 (0.57 to 11.9)

0.00 13.22 (1.7 to 90.2)
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Table 4
Worldwide incidence of otitis media with effusion and cleft palate.

First author and reference Period of study (years) Country Type of study Duration of study (years) Sample size Incidence

Kwan5 2011 China Retrospective 10 104 76.1
Flynn10 2009 US Controlled prospective 5 22 74.7
Sheahan11 2002 Ireland Prospective 5 104 95.2
Chen12 2012 Taiwan Spain Prospective 5 319 71.9
Valtonen13 2005 Finland Prospective 10 51 98.0
S trospec
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ancho14 1997 Re
resent study 2018 Nigeria Co

ious studies.13,15 The increased hyperactivity in boys may
ave adverse effects on the functionality of the eustachian
ube, as it was thought that boys are more hyperactive than
irls.21

We found that infants aged less than 12 months, boys, and
hose with extremely wide clefts tend to develop OM, but
his association was not confirmed by the extent of clefting
Table 3). Multivariate analysis confirmed an independent
ssociation between size of cleft and OM, but this was not
he same with the age and sex of the patient, which indicates
hat as the patients grow older from infancy, OM tends to
esolve.14,17

Tympanometry is a dynamic and objective test that pro-
ides information about the compliance or mobility of the
ympanum-ossicular system as a result of changes in the air
ressure in the external auditory canal. The use of tympa-
ometry in children and adults is well-established, but its use
or infants is still controversial22,23 Publications recommend
000 Hz tympanometry for infants aged less than 6 months,
hich has a greater sensitivity for the correct identification
f middle ear dysfunction in this group.23 There are a num-
er of difficulties associated with the tympanometry test in
nfants.23 Diagnostic problems may result from the pres-
nce of wax in the ear canal, lack of cooperation, incorrect
lacement of the tympanometry probe in the ear, the nar-
ow tympanic-ossicular system, and the poor sensitivity of
onventional tympanometry (227 Hz).23 To achieve reliable
eadings in infants less than 6 months old, we used 1000-Hz
ympanometry, while conventional tympanometry (226-Hz)
as used for children over 6 months.23 Multiple or repeated

ests were done for infants who were uncooperative to obtain
ore reliable records.
The main reason for concern about persistent OM with

ffusion in children with or without cleft palate is the poten-
ially adverse effect of reduced acuity of hearing, speech,
nd language, as well as mental development long after the
M has resolved and the hearing has returned to normal.24

hough the effects of surgical or conservative management,
r both, on OM still remain controversial, there is a belief that
arly management of OM with insertion of grommets at the
ime of palatoplasty is beneficial, despite the complications
hat have been reported.24 The multidisciplinary team pro-

ocol, therefore, still remains the best management for this
roup of patients. Because the resources for speech assess-
ent in this part of the world are regarded as a luxury, and

p
O
i

tive 5 40 84.8
 prospective 5 42 29.0

ecause the follow-up required for accurate assessment of
peech is long-term, we were unable to collect this informa-
ion.

Although we did not assess the outcomes of hearing and
peech, to the best of our knowledge this paper is one of the
rst to establish the incidence of OM with effusion in patients
ith cleft palate in a black population, and also among the first

o list the confounding factors of OM in patients with cleft
alate globally. However, these risk factors and a follow-up
ssessment of the outcomes of speech and hearing need to be
alidated by further studies with larger samples.

onclusion

e found that the incidence of OM with effusion in the cleft
alate among Nigerians with and without cleft palate were
2/42 and 3/42, respectively. The age, sex, and the size of the
left of the patients were significantly associated with OM in
atients with cleft palate, while the extent of the cleft was not
ignificantly associated.
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