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Abstract

Otitis media with effusion (OME) is almost universal in children born with a cleft palate. Early placement of a
ventilation tube to alleviate hearing problems is common. A retrospective study has been carried out to assess
whether the practice of tube placement only for definite clinical indications is successful in terms of sub-
sequent hearing levels and speech and language development. This was assessed by a case note review, analy-
sis of speech therapy data and by means of a special follow-up clinic.

There was no difference in speech development between those treated with tube insertion for OME and
those untreated. Audiological thresholds were worse in the treated group. A similar number in each group
required regular speech therapy. More abnormal otological findings were present at follow up in those who had
tubes inserted, some of these were directly attributable to the presence of tubes.

A conservative management of OME in cleft palate children, with tube insertion for only definite clinical
indications, is an appropriate management, and will lead to fewer otological complications of tube insertion.

Introduction

It is generally accepted that Otitis media with effusion
(OME) is very common in children who are born with
cleft palate (Stool and Randall, 1967). Paradise et al.
(1969) demonstrated the universality of OME in 50
patients studied. Doyle ef al. (1980) has shown that the
major factor in the pathogenesis of OME is the limited
ability to open the Eustachian tube actively on swallow-
ing. It has been suggested that early placement of ven-
tilation tubes with replacement as necessary be carried out
in order to prevent both the long-term complications of
OME, and the untoward effects of the hearing loss on lan-
guage and speech development (Paradise and Bluestone,
1974). Other authors have made similar recommendations
(Bluestone and Klein, 1983; Moore et al., 1986) and this
practice of early ventilation tube insertion, often at the
time of palate repair, has become widely accepted.

More recently in this country, Grant et al. (1988) found
OME to be present in 97.4 per cent of children with cleft
palate aged less than 20 months. Based on the same study,
Dhillon (1988) has proposed insertion of a long-term ven-
tilation tube at the time of lip or palate repair, preferring it
to a short-term ventilation tube in order to minimize
further tube insertions.

However, others have recommended a more cautious
approach (Crysdale, 1976). Such a view is based on the
knowledge that, even in children with cleft palate, effu-
sions resolve spontaneously and that tube insertion is not
without complications. In particular the use of the
‘Goode’ type long term tympanostomy tube is associated
with a higher incidence of complications, such as per-
sistent tympanic membrane perforations, than the short

term ventilation tubes (Rothera and Grant, 1985). Haw-
thorne and Parker (1988) found an incidence of residual
perforation following removal or extrusion of the tube to
be 30 per cent and advised against the indiscriminate use
of the Goode tube. Weigel et al. (1989) compared the
complications occurring as a result of placement of four
different types of tympanostomy tube and found an
increased incidence of otorrhoea when the Goode T-tube
was used; this tube was more likely to stay in the tympanic
membrane for more than one year and was the only tube in
the study associated with residual perforations.

Treatment regimes for OME even in the non-cleft popu-
lation varies between districts and even within districts
(Smith and Maw, 1991). Management should vary
according to the duration and severity of the hearing loss,
the degree of speech and language impairment and the
extent of the detrimental effect it has on the child’s school-
ing. These are imprecise guidelines of the need for and
timing of ventilation tube insertion for OME.

A proportion of children will have speech problems as a
direct consequence of the cleft palate related to artic-
ulation difficulties or velopharyngeal insufficiency. These
problems may be exacerbated by a conductive hearing
loss.

The otological management policy for children with
cleft palate in our unit has been to closely monitor all chil-
dren from the time of palate repair. Ventilation tubes are
inserted as and when clinically indicated, on the basis of
hearing loss, recurrent otalgia, poor schooling or behav-
ioural problems. Ventilation tubes are not routinely inser-
ted at the time of cleft surgery. We have carried out a
retrospective study to investigate the otological, audiolog-
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ical and communicative status of such children and to
assess whether there is any difference between those who
have had tubes inserted and those who have had no treat-
ment to their ears for OME. Speech therapy assessments
are used where available to help define the outcome of
treated and untreated patients.

Patients and methods

There were 192 patients from the County of Avon oper-
ated on by one plastic surgeon in the department of Plastic
Surgery at Frenchay Hospital between 1976 and 1988 for
cleft lip, cleft palate or a combination of cleft lip and
palate. Some patients were not resident in the Bristol area,
so there were no relevant case notes available for them.
Children with cleft lips only and any with coexistent cra-
niofacial abnormalities such as Down’s syndrome were
excluded from the study. Children were managed in a
similar way to all non cleft children with OME as outlined
above. Ventilation tubes were not routinely inserted at the
time of palate repair.

Case notes on as many of the patients as possible were
scrutinized to obtain the following details; type of cleft
and age at repair, frequency of aural symptoms (deafness,
otalgia and otorrhea) and the tympanic membrane find-
ings on examination. The number and type of tube inser-
tions (as well as the indications for insertion) were noted
together with any complications arising from tube inser-
tion. Details of any speech or language impairment were
noted and all audiological and tympanometric results
were recorded.

All children with repaired cleft palate underwent

speech therapy assessment at 2/ years of age and again at
five years. If children were managing well at school their
speech and language development was considered to be
adequate. An experienced speech therapist assessed the
state of the velopharyngeal sphincter and graded palatal
insufficiency as nil, variable (nil to slight), slight, moder-
ate or severe. Language was assessed using the Reynell
test of verbal comprehension and expression (Reynell,
1987).

The childrens’ parents were invited by a postal invi-
tation accompanied by a stamped addressed envelope to
bring their child to a special follow up clinic. The purpose
of this clinic was to obtain up to date information on the
child’s aural symptoms and signs, to complete a pure tone
audiogram if old enough to co-operate, and to carry out
tympanometry. Hearing, language and educational
development were assessed subjectively by asking parents
if their child’s hearing, schooling (if appropriate) and
reading were above average, average or below average.
They were also asked whether their child’s speech
development was adequate, delayed or hypernasal and
whether the behaviour was normal or bad. Results were
analysed using the Chi-squared test, applying Yates’ cor-

TABLE1
DETAILS OF 70 PATIENTS UNDERGOING CLEFT PALATE REPAIR

Treated group No treatment

n=38 n=32
Age range 2-13 6 months—12 years
Age mean 6.3 5.2
M:F sex ratio 22:16 14:18

rection where appropriate. Audiometric results were ana-
lysed using the t-distribution, expressed as 95 per cent
confidence intervals.

Results

The case notes of 74 patients who had previously under-
gone surgery for cleft palate were available for study. The
otological management had been under the care of a single
consultant otolaryngologist (ARM). Three had submu-
cous clefts, and one had ‘minor palatal surgery’, so these
four patients were excluded from the study (Table I), leav-
ing a total of 70 patients.

Of these patients 38 (54 per cent) had grommets inser-
ted into one or both ears on more than one occasion.
Details are shown in Table II. Of these 38, 10 (26.3 per
cent) had long term ventilation tubes (‘Goode tubes’)
inserted once or more often. Of these 10 patients one had
to have a left myringoplasty eighteen months after a
Goode tube had been inserted into that ear. One patient
had bilateral Goode tubes inserted into dry middle ears.
He has had subsequent episodes of otalgia and otorrhoea
necessitating removal of the tubes. One chiid was noted at
the follow-up clinic to have perforations surrounding the
tubes which were still in place. Two children had per-
sistent otorrhoea from the ear with the tube, and one child
was noted to have extensive tympanosclerosis in the tym-
panic membrane.

Of the 38 patients with ventilation tubes, 47 per cent
had one or more complication noted in the last recorded
entry in the case notes, including one perforation. This
compares with a 9 per cent complication rate of the 32
patients not having ventilation tubes inserted. Using the
chi-squared test with Yates’ correction this was statis-
tically significant (p<0.005). In view of the retrospective
nature of this study the incidence of asymptomatic com-
plications such as atelectasis, retraction or tympanoscle-
rosis may be higher.

Only one patient had a grommet inserted at the time of
palate repair.

Tympanograms had been obtained on every patient at
least once. OME was never demonstrated at routine exam-
ination either otoscopically or tympanographically on
nine (12 per cent) patients although only one patient had
adequate details to show that effusions had never been
present from infancy through to seven years of age.

Speech therapy results

Thirty-nine children had speech therapy assessment at 2%
and five years of age. No formal speech therapy assess-

TABLE II
DETAILS OF 38 OTOLOGICALLY TREATED PATIENTS WITH CLEFT
PALATE

No. of grommet insertions: range = 1-4
mean = 1.66
No. of patients having Goode tubes: 10 (26.3%)
Mean age at first grommet insertion = 2.8 (range 1-8)
Otological findings:
Atelectasis
Retraction
Tympanosclerosis
Otorrhoea
Perforation
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ment was made before 2} years. All those who were
graded as having moderate or severe velopharyngeal
insufficiency underwent pharyngoplasty. Twelve per cent
of children underwent such surgery and it was successful
in all cases (Table III).

Sixty-two per cent of 2% year olds and 79 per cent of
five-year-olds did not require any speech therapy. The
presence or absence of velopharyngeal insufficiency did
not correlate with the severity of middle ear disease (as
determined by the requirement for tube insertion).

Twenty-five of these 39 patients (64 per cent) required
ventilation tube insertion and 12 (48 per cent) required
tubes to be inserted before their first speech therapy
assessment. Table IV shows the breakdown of communi-
cation disorders as assessed at speech therapy.

Eight patients required regular speech therapy at five
years of age. Of these, five had therapy for cleft related
articulation problems, and three for phonology and learn-
ing difficulties.

Table V compares the speech therapy requirements
between those operated upon for OME and those not
requiring tube insertion at any stage. There is no signifi-
cant difference in the number requiring regular speech
therapy in each group (chi-squared with Yates’ correction,
p>0.5).

Follow-up clinic results

Fifty-nine of the 70 patients attended the special follow up
clinic (84 per cent). Thirty-one had had tubes inserted and
28 had not had any surgical treatment. In both groups
there was a similar proportion with complete palatal
defects (Fig. 1). The age range in the surgically treated
group was 3-15 (median 6) and in the untreated group
1-14 (median 6).

OME was present in 16 (52 per cent) of the treated
group and nine (32 per cent) of the untreated group. There
was no significant difference between the treated and
untreated groups (chi-squared with Yates’ correction,
p<0.5). Three patients in the latter group are on the wait-
ing list for tube insertion. In the treated group the average
number of tube insertions was 1.5, and eight patients had
tubes in situ at follow up. Nine of the treated children had
Goode type tympanostomy tubes inserted.

The otological complications are shown in Table VI
which show a higher incidence of complications in the
treated group. There were three perforations in the treated
group, one already discussed, with bilateral perforations
around Goode tubes. One child had undergone a myr-
ingoplasty on an ear in which ventilation tubes had been
inserted on three occasions.

A pure tone audiogram was carried out on 28 of the 31
treated patients and 21 of the 28 untreated patients. The
mean hearing loss over the frequencies 500, 1,000 and

TABLE Il
EXTENT OF VELOPHARYNGEAL INSUFFICIENCY
at 2 years at 5 years
Normal 57% 61%
Variable 14% 24%
Phoneme specific 5% 3%
Slight 12% 12%
Moderate 7% 0
Severe 5% 0

2,000 Hz was 22 dB in the treated group (range 1144, 95
per cent confidence intervals 18-24.6) and 15 dB in the
untreated group (range 627, 95 per cent confidence inter-
vals 12.8-18.45).

Figure 2 shows that there is no difference between the
two groups in terms of schooling, speech attainment and
behaviour levels.

Discussion

This study suggests that selective insertion of ventilation
tubes in children with repaired cleft palate is an effective
and appropriate way of managing the OME that is almost
universally associated with cleft palate. The treated and
untreated groups have a similar age range and sex match
so are broadly comparable.

The presence of middle ear fluid per se should not be an
absolute indication for ventilation tube insertion. Ninety
per cent of middle ear effusions following acute suppura-
tive otitis media resolve within three months. We have
shown in long-term studies of non-cleft patients with
bilateral OME in which one ear was left to resolve sponta-
neously that at one year the rate of spontaneous resolution
is 20 per cent increasing to 35 per cent at two years and 60
per cent at three years (Maw, 1988). Furthermore some
effusions are unassociated with significant hearing loss
and other subjective effec s on the child’s development.
Ventilation tube insertion is known to be associated with
long-term complications such as tympanosclerosis, ate-
lectasis and perforation, some of which themselves result
in long term hearing loss.

With regard to ventilation tube insertion, the average
number of insertions of 1.66 (Table II) is similar to the
average number of grommet insertions in noncleft chil-
dren with OME. Curley (1986), in a study of 630 children
undergoing myringotomy, calculated a mean number of
insertions of 1.7. However the mean age at first insertion
was 2.8 years in our study compared to a figure of 5 years
7 months in her study. This earlier age of insertion may be
due to either or both of two factors; either the presence of
OME is recognized earlier due to the routine review of all
cleft patients from infancy, or the persistent fluid earlier in
life leads to more developmental problems at an earlier
age than in the noncleft population.

The high complication rate in the treated group is of
concern, and may be an underestimate due to the retro-
spective nature of the study. One cannot be certain if the
complications are secondary to the disease process or to
the surgical treatment itself. However all untreated
patients apart from one had persistent OME but they only
had a documented incidence of complications of nine per
cent.

The higher complication rate in the treated group was
also noted at the follow-up clinic. In 9 of the 12 patients

TABLE IV
BREAKDOWN OF COMMUNICATION DISORDERS AS ASSESSED AT
SPEECH THERAPY

at 2" years at 5 years
Cleft related
articulation 21% 14%
Phonological 14% 0
Language difficulties 17% 5%
Learning difficulties 0 3%
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TABLE V
COMPARISON OF SPEECH THERAPY REQUIREMENTS BETWEEN THOSE
HAVING TUBE INSERTION AND THOSE NOT REQUIRING VENTILATION

TUBES
Surgery  No surgery
No. requiring regular speech
therapy 10 (40%) 5 (36%)
No. requiring ‘review’
speech therapy 1 (4%) 0
No speech therapy needed 14 (56%) 9 (64%)
25 14

with tympanic membrane retraction, it was noted to be
anterior or anteroinferior, i.e. the site of ventilation tube
insertion. In two the retraction was posteroinferior, while
there was only one case of attic retraction.

Perhaps the most worrying observation at the clinic was
the presence of bilateral perforations around Goode tubes
that were still in situ. In the light of a previous study on the
use of long term tympanostomy tubes in non-cleft
patients, Goode tubes are now rarely used in our depart-
ment (Hawthorne and Parker 1988).

The audiological outcome at the follow-up clinic was
satisfactory both subjectively and objectively in both
groups.

From the parental reports, only seven of the 59 patients
were below average at school or playschool, and all of
these patients had been treated with ventilation tubes.
Gordon et al. (1988) in an older group of cleft patients
found a normal audiogram in 93 per cent of these ado-
lescents; a normal audiogram was defined as an average of

20 1

15 4

No.

Untreated

Treated

Fic. 1

Bar chart to show proportion of complete (clear box) to incomplete
(shaded box) cleft palates between the treated and untreated groups.
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pure tone threshold below 20 dB over the frequencies
500, 1,000 and 2,000 Hz. In our study, 29 of 49 patients
who had an audiogram at follow-up had a normal audio-
gram by these criteria. Although Gordon et al. (1988)
noted that grommet insertion did not result in better long-
term hearing he still advocated routine insertion at the
time of lip or palate repair. Bennett (1972) showed that 50
per cent of cleft patients continued to have otological
problems despite, or maybe due to, otological treatment.
The statistical difference in the range of means of audio-
grams between the two groups must be interpreted with
caution. The untreated group may have had less severe
OME than the treated group, or surgical treatment may
itself have contributed to the greater hearing loss in that
group.

Hubbard er al. (1985) studied two groups of cleft palate
patients, one with early aggressive surgical treatment for
OME and one group where surgical intervention was
reserved until clinically indicated by symptoms. This
latter practice is similar to the management of our group
and to that of Crysdale (1976). They compared the otolog-
ical, audiological and developmental status in the two
groups. There was no significant difference between the
otological or audiological status in the two groups. Speech
development was assessed by testing the accuracy of con-
sonant articulation, where it was found that those treated
aggressively by otological surgery did better than those
that had been treated expectantly. Cognitive, language,
and psychosocial development were not adversely
affected by expectant treatment. Children in our study did
not appear to differ in terms of hearing, schooling or read-
ing development, whether they had been surgically treated
or not.

Relatively few children in our study required speech
therapy, and most who did needed it for cleft related artic-
ulation, rather than phonological, language or learning
difficulties (Table IV). One would expect a higher number
of children requiring therapy for these latter three prob-
lems if they had serious hearing problems.

Conclusion

We have shown that routine insertion of ventilation tubes
at an early age, merely in the knowledge that a child has a
cleft palate and therefore will develop hearing problems,
is unnecessary in terms of audiological and developmental
outcome. The incidence of the complications in treated
patients is much higher than in untreated patients, and in
particular the use of a long term Goode type tympa-
nostomy tube is not to be recommended.

The management of OME in patients with cleft palate
should consist of regular follow up from infancy and
insertion of ventilation tubes as and when indicated by the

TABLE VI
FOLLOW UP CLINIC; COMPLICATIONS OF OME AND ITS TREATMENT

Treated group Untreated group

n =31 n=28
Otorrhoea 5 1
Otalgia 7 3
Perforated tympanic
membrane 3 1
Retraction 12 2
Tympanosclerosis 8 0
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2
Schooling

Speech

Behaviour

Bar chart to compare speech development, schooling and behaviour between the two groups.

Key: shaded box = treated group
clear box = untreated group
Speech: 1 = Nommal

2 =Poor
3 = Hypernasal
Schooling: 1 = Above average
2 = Average
3 = Below average
Behaviour: 1 = Normal
2 = Poor

degree of hearing loss, delayed speech or language
development and behavioural problems.
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