
Volume 73, No.4: 2021 Siriraj Medical Journal https://he02.tci-thaijo.org/index.php/sirirajmedj/index245

Kitirat Ungkanont, M.D.*, Alisa Tabthong, M.D.**, Chulaluk Komoltri, Ph.D.***, Amornrut Leelaporn, Ph.D.****, 
Vannipa Vathanophas, M.D.*, Archwin Tanphaichitr, M.D.*, Thidarat Wensanthia**** 
*Department of Otorhinolaryngology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand, **Uthaithani Hospital, 

Mueang District, Uthai Thani 61000, Thailand,

***Office for Research and Development, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand, ****Department of 

Microbiology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Long-term Outcome of the Management of Otitis 
Media with Effusion in Children with and Without 
Cleft Palate Using the House-brand Polyethylene 
Ventilation Tube Insertion

ABSTRACT
Objective: To study the long-term outcome of otitis media with effusion in children with and without cleft palate 
treated with the same protocol of ventilation tube insertion. 
Materials and Methods: A retrospective cohort study was conducted in eighty-five children with cleft palate and 
80 children without cleft palate who had otitis media with effusion and had follow-up between 2001 and 2019. 
Both groups were treated with ventilation tube insertion for longstanding middle ear effusion more than 90 days. 
The main outcome was the cumulative incidence of surgical management, time of the indwelling ventilation tubes, 
conditions of the tympanic membrane, and the hearing outcome.
Results: At 24 months old, 63.5% of children with cleft palate and 11.3% of children without cleft palate had their 
first ventilation tube insertion. Repeated surgery was done in 81.2% of children with cleft palate and 50% of children 
without cleft palate (p < 0.001). The median duration of the indwelling tube was 11.3 months in the children with cleft 
palate and 12.4 months in the non-cleft children (p = 0.82). At the end of the study, 63.7% of children without cleft 
palate and 43.5% of children with cleft palate had normal tympanic membrane (p = 0.009). The hearing outcomes 
of children with and without cleft palate were 20.7 dB and 19.3 dB, respectively. 
Conclusion: Children with and without cleft palate were managed under the same guideline and the hearing 
outcome was favorable in both groups.
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INTRODUCTION
	 Cleft palate is an important underlying factor for 
otitis media in infants and children. The incidence of 
non-syndromic cleft palate without cleft lip is 1:2,000 
live births.1 Anatomical abnormalities of the eustachian 

tube in cleft palate include abnormal insertion of the 
levator veli palatini and tensor veli palatini muscle, a 
small paratubal muscle, greater cartilage cell density, less 
elastin in the hinge portion, and a smaller angle between 
the tensor veli palatini muscle and the eustachian tube.2,3 
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Relocation of the levator veli palatini muscle during 
palatoplasty has been reported to have no effect on the 
eustachian tube function.4 Da Silva et al.5 found that the 
middle ear status had no correlation with velopharyngeal 
function after palatoplasty. Also, the type of cleft palate 
has been reported to have no association with the number 
of ventilation tube insertions.6 Children with cleft palate 
are more prone to otitis media with effusion (OME) than 
children without cleft palate. Previous studies reported 
that children with cleft palate had an onset of OME in 
infancy with prolonged effusion, higher incidence of 
complications and hearing loss from chronic OME.7,8 

	 Myringotomy and ventilation tube insertion are 
accepted as the most effective management for chronic 
middle ear effusion and hearing loss in children with cleft 
palate. The timing of the ventilation tube insertion and 
the management protocol in children with cleft palate are 
the main controversial issues and remain under extensive 
review.9,10 Insertion of ventilation tubes in children with 
cleft palate can be done in a routine fashion or only 
when chronic effusion is present. There are no data in 
the literature to support early routine ventilation tube 
insertion in children with cleft palate in terms of the 
benefit of the outcome, especially when effusion is not 
found. From the clinical practice guideline ventilation 
tube insertion in at-risk children should be done in cases 
with persistent middle ear effusion longer than 90 days or 
effusion that is unlikely to resolve itself as demonstrated 
by a type-B (flat) tympanogram.11 We present herein the 
results of a retrospective cohort study of OME in children 
with and without cleft palate. Both groups were treated 
with regular follow-up and ventilation tube insertion for 
longstanding middle ear effusion more than 90 days. The 
main outcome was the cumulative incidence of OME, age 
incidence and number of tympanostomy tube insertion, 
time of the indwelling tubes, age of resolution of OME, 
outcome of the tympanic membrane (TM), and the 
hearing outcome. 

MATERIALS AND METHODS
	 This retrospective cohort study was conducted in 
children with and without cleft palate who had OME and 
had regular follow-up between January 2001 and May 
2019. The research was approved by the institutional 
review board of our institute. Children with cleft palate 
or craniofacial anomalies were first seen by the plastic 
surgery service and they were referred to the Pediatric 
Otolaryngology clinic for ear evaluation. Children without 
cleft palate came to the Pediatric Otolaryngology clinic for 
ear problems, hearing problems, or for an evaluation of 
their speech and development. Children with congenital 

syndromic and non-syndromic sensorineural hearing loss 
were excluded from the study. Data gathering included 
the demographic data, physical examination, diagnosis, 
and hearing test results. Diagnosis of OME was done 
by pneumatic otoscopy. Pneumatic oto-endoscopy was 
done in some cases with difficult diagnosis to add extra 
visualization of the TM and the middle ear. All ear 
examinations were done in the outpatient department. 
Ear events during the follow-up period were recorded. 
The definition of acute otitis media (AOM) was an acute 
inflammation of the middle ear, with bulging of the TM 
and middle ear effusion. Otitis media with effusion (OME) 
was defined as middle ear effusion without symptoms 
and signs of acute inflammation. A hearing test was done 
as early as possible after the first visit. In young infants, 
Auditory brain stem response (ABR) and auditory steady 
state response (ASSR) tests were done. Hearing tests were 
done periodically according to the ear events and after 
each surgery. Pure tone audiometry was done when the 
child was old enough to be able to co-operate.
	 The indication of myringotomy with ventilation tube 
insertion was the presence of longstanding middle ear 
fluid for more than 90 days with or without hearing loss. 
Type-B tympanogram was not included in the routine 
investigations because tympanometry might not be reliable 
in very young children. If chronic middle ear fluid was 
found near the date of the scheduled palatoplasty, the 
first myringotomy and ventilation tube insertion were 
done in the same setting. After surgery, the patients 
had regular follow-up every 8–12 weeks until their ear 
conditions were resolved. In patients with ventilation 
tubes, the condition of the TM and ventilation tubes 
were recorded until the tubes fell out. The duration time 
of the indwelling tubes were recorded. 
	 Middle ear fluid culture was done in patients who 
had myringotomy and ventilation tube insertion. Middle 
ear fluid samples were aseptically collected and sent to 
the microbiology laboratory within 30 minutes for Gram 
staining and culture. The specimen was inoculated onto 
chocolate agar, 5% sheep blood agar, and MacConkey 
agar plates for the cultivation of aerobic and facultative 
anaerobic bacteria and were then examined after 24, 48, 
and 72 hours of incubation. The results of the middle 
ear fluid culture were recorded. 
	 All children with cleft palate were scheduled for 
regular follow-up until no more recurrence of OME was 
found. Children without cleft palate were re-evaluated 
for their ear events at intervals until the middle ear 
effusion or abnormalities of the TM were no longer 
present. The outcome of the treatment was recorded at 
the last follow-up by ear examination and hearing test. 
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A favorable outcome was defined as a normal TM with 
no middle ear effusion and a normal hearing threshold 
less than or equal to 20 decibels (dB). 
	 Descriptive statistics were used for the demographic 
and other descriptive data. Univariate analysis was done 
for comparisons between the data of the children with 
and without cleft palate using chi-square, T-test, or non-
parametric statistics. The cumulative incidence of first 
ventilation tube insertion for OME and the resolution 
of OME with a normal TM were plotted between the 
events and the age of the patients. A Kaplan–Meier life 
table plot was used for the duration of the indwelling 
ventilation tubes. Statistical analysis was done by using 
SPSS version 22.

RESULTS
	 The data of 165 pediatric patients with OME were 
included in the analysis, comprising 85 children with 
cleft palate and 80 children without cleft palate. The 
children’s demographic data are shown in Table 1. The 
children with cleft palate had an associated cleft lip in 
48 cases (56.5%). There was a significant difference in 
age at first contact for the children with and children 
without cleft palate. Most of the children with cleft palate 
(72.9%) were referred to the Pediatric Otolaryngology 
clinic when they were younger than 24 months old, while 
children without cleft palate were seen in the clinic at 
the median age of 4 years old. 

	 Ear events in this series consisted of acute otitis 
media (AOM), otitis media with effusion (OME), and 
otorrhea through ventilation tube. The rate of AOM was 
1.96±5.1 per year in children with cleft palate and 1±3.2 
per year in children without cleft palate (p = 0.147). The 
rate of otorrhea in children with cleft palate was 7.2 per 
year and 0.73 per year in children without cleft palate                   
(p =0.003). There was no cholesteatoma and no other 
suppurative complications of otitis media in this series. 
	 All of the patients in this series had chronic OME 
requiring myringotomy and ventilation tube insertion. 
The cumulative percentage of patients who had first 
myringotomy and ventilation tube insertion according to 
age is shown in Fig 1. The cumulative incidence of OME 
that met the criteria for myringotomy and ventilation 
tube insertion was significantly higher in children with 
cleft palate, especially in the first 5 years of life. At 24 
months old, 63.5% of the children with cleft palate had 
their first myringotomy compared to 11.3% of the children 
without cleft palate. Most of the children without cleft 
palate had their first myringotomy between 24 to 72 
months old. Repeated ventilation tube insertion was 
done in 69 cases (81.2%) of children with cleft palate 
and in 40 cases (50%) of children without cleft palate 
(p < 0.001). The mean number of myringotomy and 
ventilation tube insertions throughout the cohort was 2.7 
in the children with cleft palate and 1.9 in the children 
without cleft palate (p = 0.002). 

TABLE 1. Demographic data of the children with and without cleft palate. 

		  Cleft	 Non-cleft	 P-value

Number of patients	 85	 80	

Gender

       Male	 48 (56.5%)	 44 (55%)	 0.85

       Female 	 37 (43.5%)	 36 (45%)	

Age (months)

	 first contact 	 8 (25)*	 49.5 (55)*	 < 0.001**

	 first myringotomy	 17 (50)*	 51 (51)*	 < 0.001**

  	  last contact	 95.5±62.3	 115.8±57.2	 0.03

Follow-up duration	 73.7±49.3	 57.8±38.8	 0.02
(months)	

*median and interquartile range.
** non-parametric statistics.
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Fig 1. Cumulative percentage of patients who had first myringotomy and ventilation tube insertion for OME according to age 
OME = otitis media with effusion.

	 The duration of the indwelling ventilation tubes was 
compared between 72 children with cleft palate and 62 
children without cleft palate who used a house-brand 
ventilation tube, which was made from a polyethylene 
tube and shaped like a bobbin. Our study cohort included 
patients who used other tubes, such as the modified 
Armstrong tube, Shepard tube, T-tube, and Shah tube, 
but the sample size was too small for comparison. The 
duration times of the indwelling tubes in children with 
and without cleft palate are shown in Fig 2. The median 
duration time of the indwelling tube was 11.3 months 
(95% confidence interval = 9.2,13.4) in the children with 
cleft palate and 12.4 months (95% confidence interval = 
9.5,15.3) in the children without cleft palate (p = 0.82).  
The mean total follow-up time until resolution of OME 
was 73.7±49.3 months in cleft children and 57.8 ± 38.8 
months in non-cleft children.
	  Bacterial culture of the middle ear fluid from the 
first myringotomy was done. From the specimens of the 
165 patients, 156 bacterial isolates were found. No growth 
was found in 76 cases. The prevalence of bacteria in the 
middle ear fluid was similar in the children with and 
without cleft palate. Coagulase-negative Staphylococcus 
was the most common bacteria found in both groups, 
followed by Staphylococcus aureus and Haemophilus 
influenzae.
	 The outcomes of the management of OME are 
shown in Table 2. The children without cleft palate had 
more intact TM than the children with cleft palate with 
statistical significance (p = 0.009). The mean age at the 
last contact with a bilateral intact TM was 98.7 months 
old in the children with cleft palate and 118.4 months 
old in the children without cleft palate (p = 0.14). The 

rate of TM perforation was not different between the 
children with cleft palate and the children without cleft 
palate. 
	 The hearing threshold at the first contact and 
subsequent hearing evaluation were obtained by ABR, 
ASSR, speech reception threshold or pure tone audiometry 
according to the patient’s age and co-operation. Visual 
reinforcement audiometry (VRA), otoacoustic emission 
and tympanogram were not done routinely but they 
were used in selected cases.  The hearing threshold was 
shown in Table 2. At the end of the study, 66.2% of the 
children with cleft palate and 69.6% of the children 
without cleft palate had normal hearing. The average 
hearing threshold was 20.7 dB in cleft children and 19.3 
dB in non-cleft children. 
	 The cumulative rate of resolution of OME in children 
with cleft palate is shown in Fig 3. The earliest resolution 
of OME was found in one case at 3 years old, but the peak 
incidence of resolution occurred between 5 to 8 years 
old. At 10 years old, the resolution rate of OME in the 
children with cleft palate was 83.8%. Fifty-one percent 
of the children with cleft palate had normal hearing at 7 
years old and 80.4% of the children had normal hearing 
at 10 years old. 

DISCUSSION
	 Children with cleft palate are identified as “at-risk” 
children for OME.12 Hearing loss from OME may add 
more severity to any speech defect that already exists 
from cleft palate. In our previous study,13 we found that 
the cumulative incidence of OME in children with cleft 
palate was 53.7% at 12 months of age and 81.1% when 
the children reached 24 months old. Chronic middle 
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Fig 2. Time in place of the indwelling tubes

Kaplan–Meier curves showing the time in place of the indwelling 
tympanostomy tube
Median time of the indwelling tube in the children with cleft 
palate = 11.3 months (95% confidence interval = 9.2, 13.4)
Median time of the indwelling tube in the children without 
cleft palate = 12.4 months (95% confidence interval = 9.5, 
15.3)
(p = 0.82)

TABLE 2. Outcome of the management of otitis media with effusion in the children with and without cleft palate.

		  Cleft	 Non-cleft	 P-value
TM and middle ear			 
	 Intact (bilateral)	 37/85 (43.5%)	 51/80 (63.7%)	 0.009*

	 Perforation (at least one side)	 9/85 (10.6%)	 5/80 (6.2%)	 0.318

	 Tube in place (at least one side)	 31/85 (36.5%)	 14/80 (17.5%)	 0.006*

	 Residual effusion (at least one side)	 8/85 (9.4%)	 9/80 (11.2%)	 0.698

	 Residual retraction	 0	 1 (1.2%)	 -

	 Total	 85	 80	

Hearing threshold (dB)			 
	 First hearing	 40.2	 42.6	 0.40

	 Last hearing 	 20.7	 19.3	 0.52

TM = tympanic membrane.

Fig 3. Cumulative percentage of 
the children with cleft palate who 
had a resolution of OME with a 
normal tympanic membrane/
normal hearing according to age
OME = otitis media with effusion.
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ear effusion and frequent recurrences are characteristic 
of OME in children with cleft palate. Ear and hearing 
evaluation should be done as early as possible because 
OME in children with cleft palate usually presents when 
they are young infants. Regular ear examination should be 
done to detect the recurrence or longstanding middle ear 
effusion justifying ventilation tube insertion. There is no 
clinical evidence to support early prophylactic ventilation 
tubes in terms of speech and language development.9 

Smillie et al.14 concluded from their study that the same 
guideline should be used for ventilation tube insertion in 
children with and without cleft palate as the complication 
rate was not higher in children with cleft palate. 
	 Children with cleft palate had their first myringotomy 
at a younger age when compared to children without 
cleft palate. In the systematic review by Felton et al15, 
there were some studies that children with cleft palate 
who had early placement of tympanostomy tubes at the 
time of cleft lip repair (at 3-4 months old) had achieved 
normal hearing and speech comparable to the non-cleft 
children. However, this group of infants had higher rate of 
otorrhea than older children.15 Most of the children with 
cleft palate in our study had their tympanostomy tube 
insertion at the time of palatoplasty. In our study, 70% of 
the children with cleft palate had their first myringotomy 
before they were 3 years old, while 62.5% of the children 
without cleft palate had their first ventilation tubes within 
their first 5 years. From the study of Huang et al.,16 the 
mean age at first myringotomy in children with cleft 
palate was 1.3 years old, which was about the same age 
as in our study. The age of the first myringotomy had 
no effect on the long-term hearing outcome.17 
	 The median time of the indwelling tubes remaining 
in the children with cleft palate was 11.3 months, which 
was a little shorter than in the children without cleft 
palate, but without significant difference. The indwelling 
duration of our house-brand ventilation tube was the 
same as for the commercial short-term tube, which was 
10-18 months. Ahn et al.18 found that repeated insertion 
was associated with a shorter indwelling time of the tube.
	 Middle ear effusion causes mild to moderate hearing 
loss. In our study, the mean hearing threshold in the 
children with and without cleft palate with OME before 
ventilation tube insertion was around 40 dB. The first 
hearing test in young infants was done by auditory 
brain stem response (ABR) and auditory steady state 
response (ASSR). Subsequent pure tone audiometry 
confirmed that the hearing loss was conductive. The 
children without cleft palate in this study were older 
than the children with cleft palate when they entered 

the study and some of their first hearing tests were done 
by pure tone audiometry. Sundman et al.19 reported an 
ABR threshold of 41.4 dB in infants with OME and 40.1 
dB in infants with cleft lip and cleft palate. The median 
neonatal ABR threshold in infants with cleft palate in 
the study of Tengroth et al.20 was 35 dB (range, 20-45 
dB). Kim et al.17 studied the rate of hearing loss and TM 
perforation in children with cleft palate at 10 years old 
and found that the rate of hearing loss (>25 dB) was 
38.8%. In this study, the mean hearing threshold after 
the management was normal in both groups without 
significant difference. 
	 The detection of OME requires regular ear examination 
as the disease is asymptomatic. Children with OME who 
are not at risk require regular follow-up every 3-6 months 
until the fluid disappears to prevent complications, 
such as retraction or cholesteatoma.12 At the end of this 
study, the number of children with cleft palate who still 
had ventilation tubes in place was greater than in the 
non-cleft group, so the children with cleft palate would 
be expected to be followed for a longer period. Regular 
follow-up with hearing evaluation in children with cleft 
palate should be continued until the resolution of OME 
is found and the hearing is stabilized.
	 The main limitation of this study was related to the 
retrospective nature of the data. Also, the children without 
cleft palate could not be considered as a true control 
because they did not undergo the same surveillance 
as the children with cleft palate, rather they came in as 
patients with ear or hearing-related problems. We did 
not compare the resolution rate of OME and the time to 
normal hearing between the children with and without 
cleft palate because the results could not be generalized. 
Finally, the choice of tympanostomy tube was made 
according to the patient’s reimbursement scheme and 
the surgeon’s preference. 
	 On the other hand, information on the children 
with cleft palate was collected from the first day that they 
entered the craniofacial clinic and were placed under 
surveillance for ear diseases throughout the study. The 
results of this study should be useful as a description of 
OME in children with cleft palate in the aspect of the 
long-term outcome. From this study, a strategy involving 
careful observation and ventilation tube insertion when 
the middle ear effusion did not resolve in due course 
could be useful for children with cleft palate as well 
as for children without cleft palate. The outcome was 
comparable in terms of the children achieving a normal 
hearing threshold, the low rate of TM perforation and 
no severe complications. 
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CONCLUSION
	 The children with cleft palate had their first ventilation 
tube insertion at a younger age than the children without 
cleft palate. The children with cleft palate had a greater 
number of ventilation tubes and more episodes of 
otorrhea. The duration time of the indwelling tubes 
was not different in both groups. At the last follow-up, 
there were more children with cleft palate who still 
had a ventilation tube in place. Children without cleft 
palate had a greater number of normal TM than the cleft 
palate group. The rate of TM perforation was lower in 
the children without cleft palate, but with no statistical 
significance. The children with and without cleft palate 
who had OME were managed with the same guideline 
and the hearing outcome was favorable in both groups. 
The children with cleft palate were expected to have a 
longer period of follow-up.
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