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Introduction

Children with cleft palate (CP) are anatomically predisposed to Eustachian 
tube dysfunction (ETD). Consequently, 97% will experience otitis media 
(OM) by the age of 2, and many of them demonstrate an associated conductive 
hearing loss.1 Longer term otologic sequelae may ensue and include adhesive 
otitis media, atelectatic middle ears, complications associated with repeated or 
prolonged ventilation tube insertion, permanent hearing loss and cholesteatoma. 
Unfortunately, the evidence available to guide the otologic care of these children 
remains limited. This chapter provides a review of the currently available 
literature on the subject and is intended to provoke further study moving forward.
Anatomic	&	Physiologic	Basis 

The infantile Eustachian tube (ET) is immature with respect to both structure 
and function. With age, changes in the size, shape, and cellular composition of 
the cartilaginous portion of the tube enhance its recoil ability and result in more 
efficient tubal opening. Furthermore, the primary dilator of the tubal orifice, 
the tensor veli palatini (TVP) muscle, assumes an increasingly perpendicular 
insertion into the cartilage over time, thereby creating a more favorable vector 
of contraction for tubal dilation.2 These morphologic developments all contribute 
to normalization of ET function in 75-94% of children by the age of 5 or 6.3 
Consequently, the incidence of ETD and OM in adulthood is markedly reduced 
when compared to infancy and early childhood. 

In the presence of a palatal cleft, the anatomic shortcomings of the infantile 
ET are amplified as evidenced by extensive histopathologic study done at the 
University of Pittsburgh. The lateral lamella of the ET is both smaller and straighter 
in CP children than in normal controls.4 In addition, special staining has revealed 
that the mean density of elastin in the hinge region of the ET is significantly 
reduced, which could translate functionally to increased floppiness.5Finally, the 
angle and location of TVP insertion into the lateral lamella of the ET are often 
abnormal and may impair tubal opening.6

Prior to repair, children with CP simply cannot seal the velopharyngeal port, 
and so the nasopharynx is consistently bathed in feeds. As gastroesophageal reflux 
is also quite common during infancy, secretions passing through the cleft into 
the nasopharynx can also be acidic. Resultant mucosal irritation and edema can 
further compound the already impaired tubal function of these children.
Management	of	Otitis	Media	with	Effusion 

The 2004 clinical practice guideline for OM put forth by the American 
Academy of Otolaryngology (AAO) identified CP as a risk factor for speech 
and language problems, in large part because of the aforementioned anatomic 
predisposition to ETD and OM.7 Based on a preponderance of benefit over harm, 
the expert panel responsible for the guideline recommended prompt evaluation 
and consideration of treatment for such children when affected by OM. Treatment 
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options mentioned in the recommendation included both hearing amplification 
and tympanostomy tube placement (TTP). Provision of more specific guidance 
(i.e. when to opt for TTP) was precluded by a paucity of evidence secondary to the 
ethical dilemma of studying at risk children in a randomized, controlled fashion. 

Kuo et al. revisited the role of TTP in CP children with a systematic review 
of the literature in 2014.8 They found that although 38-53% of children with CP 
undergo TTP at least once, the evidence to support the benefit of this approach 
remains poor. Only 5 cohort studies (1 prospective, 4 retrospective) meeting the 
authors’ inclusion criteria compared hearing outcomes in CP children who received 
tubes to those managed without TTP. Alternative treatments employed included 
observation, hearing amplification, and myringotomy without tube placement (i.e. 
tympanocentesis). The designs and conclusions of these studies are summarized in 
Table	1. While hearing improvement was noted after TTP in all 5 investigations, 
only Liu et al 9 and Li et al. 10 demonstrated a significant degree of improvement 
when comparing tube insertion with observation and tympanocentesis respectively. 
In both of these studies, though, the groups receiving tubes had higher hearing 
thresholds pre-intervention than the conservative treatment groups. Furthermore, 
the follow-up did not exceed 1 year for either. As such, the long-term advantage 
of TTP over alternative approaches in the management of OM in CP children has 
yet to be definitively demonstrated. 

Table	1. Evidence pertaining to the efficacy of TT placement in CP children (Adapted from 
Kuo et al1)

Author  
(year, country)

Design,  
Quality

Intervention (n) Hearing Outcomes

Hubbard et al  
(1985, USA) PC, high

Gp 1: routine TTP @ mean age 
of 3m (24)

No significant difference (9y f/u)Gp 2: conservative +/- 
myringotomy @ mean age of 
3m (24)

Liu et al  
(2004, China) RC, high

Gp 1: u/l TTP in worse ear @ 
mean age 6y (19)

Significantly greater improvement 
in TTP ear, but no difference in final 
thresholds between groups (27dB @ 
6m f/u)Gp 2: untreated opposite ear (19)

Gani et al  
(2012, UK)

RC,  
moderate

Gp 1: TTP (41) Both TTP & HA improved hearing, 
but no difference between the two 
(3y f/u)

Gp 2: HA (22)

Gp 3: observation (154)

Gordon et al  
(1988, New 
Zealand)

RC,  
moderate

Gp 1: TTP @ palatoplasty or 
later, 5 or 9m (25) No	significant	difference	(≥	9y	f/u)
Gp 2: non-TTP (25)

Li et al (2007, 
China)

RC,  
moderate

Gp 1: b/l TTP (19)
Significantly greater improvement 
w TTP, but no difference in post-op 
ABR wave V thresholds (12m f/u)Gp 2: b/l tympanocentesis (15)

b/l, bilateral; f/u, follow-up; HA, hearing aid; m, months; PC, prospective cohort; RC, 
retrospective cohort; TTP, tympanostomy tube placement; u/l, unilateral; y, years
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Accepting that CP places children at higher risk for speech and language 
difficulties in the presence of OM and that tubes may help mitigate that risk, the 
question of when to offer surgery remains. Options include: 1) prophylactically at 
the time of lip repair for those with both cleft lip and palate, 2) prophylactically 
at the time of palate repair, 3) therapeutically at the time of cleft surgery (i.e. 
examine the ears under the same anesthetic and place tubes only in the presence of 
OM), and 4) therapeutically as a stand-alone anesthetic when clinically indicated 
(i.e.	OM	for	>3	months	with	documented	hearing	loss).	As	there	is	no	evidenced-
based answer to the question of timing, patients’ caregivers are often engaged in a 
process of shared decision-making. Considerations that ought to be raised during 
this conversation include: 1) the expected impact of the child’s hearing loss on 
speech and language development, 2) the risks of repeated anesthetic exposure, 
and 3) possible complications associated with tube insertion(s). 

With respect to complications, tube otorrhea is the most oft cited after TTP 
in CP children.11 Historically, rates as high as 68% were reported.12 More recently, 
Smillie et al. did not find an increased rate in the incidence of tube otorrhea 
among patients with CP in a nested case-control comparison.13 They did, however, 
demonstrate a significant negative correlation between increased age and otorrhea 
rate. Curtin et al. retrospectively reviewed the charts of 33 children who had 
tubes placed prior to palate repair and found that the incidence of recurrent tube 
otorrhea was reduced from 43% to 6% after the cleft was closed.14 With these 
studies in mind, caregivers should be prepared for the possibility of recurrent 
otorrhea and its associated morbidity when early TTP (i.e. at the time of lip repair) 
is being considered. Additional complications after TTP in CP children include 
tympanic membrane (TM) perforation, TM retraction, and tympanosclerosis. 
In the aforementioned systematic review by Kuo et al., the reported rates were 
found to be 1-19% for perforation, 12-37% for retraction and 11-37% for 
tympanosclerosis.8 The wide ranges in incidence are reflective of the small sample 
sizes of the studies in which the rates were reported. 

At The Hospital for Sick Children in Toronto, our practice has been to defer 
consideration of TTP until the time of palate repair. We typically meet the children 
as part of a multi-disciplinary workup within the first few months of life (usually 
prior to lip repair in the presence of a cleft lip). Audiometric and immittance 
testing is completed in order to establish hearing thresholds and objectively 
document OM when present. Children with sensorineural loss or mixed hearing 
loss are aided as needed. The majority of non-syndromic CP children with OM 
though, will demonstrate conductive hearing loss in the mild range. Considering 
that caregivers are typically communicating with non-ambulatory infants in their 
arms, mild hearing loss is easily overcome and we feel as though the impact on 
speech and language prior to 10-12 months of age is limited. With this in mind, we 
counsel parents that the risks of early TTP detailed above outweigh the potential 
benefits. All CP children are then consented for an examination of the ears under 
anesthesia to be done in conjunction with their palate repairs. Recognizing that 
approximately 50% of children will normalize their ET function after palatoplasty3, 
tubes are only inserted if fluid is present at the time of the exam under anesthesia 



251    XIV IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY!

(except when there is a history of recurrent infection that meets criteria for TTP). 
Children are subsequently followed at 6-month intervals for repeated otoscopic 
inspection and audiologic evaluation until their ETD resolves. 
Long-term	Otologic	Sequelae
Tympanic membrane abnormalities

A cross-sectional study of a CP population assessed 245 adolescent TMs 
endoscopically in the clinic and found that 44% had pars tensa and/or pars flaccida 
retraction.15 While clean retraction pockets may be asymptomatic, a number of 
retracted TMs can be expected to progress and can ultimately threaten the ossicles. 
Often, TTP is employed to combat the negative pressure and halt the progression 
of TM retraction. With repeated or prolonged TT insertion comes the added risk 
of additional problems though, including TM perforation and secondary acquired 
cholesteatoma. 
Permanent hearing loss

A retrospective review of 317 children with CP revealed that 28% had 
referred their universal newborn hearing screens.16 Of those that had referred, 55% 
demonstrated normal hearing after tubes were placed and another 20% eventually 
had a normal test without intervention. On the other hand, 16% ultimately 
required amplification for permanent hearing loss. Importantly, all of those with 
permanent loss in the review were also diagnosed with a comorbidity or syndrome 
associated with hearing loss. 

Even among children with isolated CP, hearing loss that is initially a 
transient consequence of OM can eventually become permanent. Goudy et al. 
found that 25% of patients with non-syndromic clefts had persistent conductive 
hearing loss at last follow-up (median 19 years).3 Interestingly, a history of 4 
or more sets of tubes was one of the factors significantly associated with long-
term conductive loss in their cohort. What could not be ascertained, though, was 
whether the hearing loss persisted because of the tubes or despite the tubes. More 
recently, Flynn and Lohmander conducted a longitudinal study of hearing in cleft 
lip and palate patients and did not find any permanent conductive loss.17 They did, 
however, uncover a 12% prevalence of high frequency sensorineural loss in adults 
that may be indicative of toxin-mediated inner ear damage from chronic OM. 
Cholesteatoma

ETD in children with CP can result in persistently reduced middle ear 
pressures, leading to TM retraction and, at times, acquired cholesteatoma. Harris 
et al. applied a Kaplan Meier analysis to a retrospective cohort of 2737 children 
with CP and found the incidence of cholesteatoma to be 2.2% between the ages 
of 5 and 18, which is roughly 200 times the baseline rate.18 In the same cohort, 
cholesteatoma was noted to be 3 times more common in the presence of cleft lip 
and palate than CP alone. Recognizing that children with CP are both more likely 
to undergo TTP and at increased risk for acquired cholesteatoma, Spilsbury et al. 
performed a retrospective cohort study to determine the incidence proportions 
of secondary acquired cholesteatoma after tube insertion.19 After accounting for 
length of follow-up, they found that children with cleft conditions are more likely 
to develop secondary acquired cholesteatoma after TTP than children without 
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cleft conditions (6.9% vs. 1.5%). In an interesting nationwide cohort study of 
Danish children, an increased risk of cholesteatoma was identified not only in 
those with orofacial clefts, but also in the unaffected siblings of such children.20

Surveillance
Children with CP are clearly predisposed to both short and long-term otologic 

issues. Fortunately, surveillance of the ears and hearing by otolaryngologists and 
audiologists is often included in the routine multi-disciplinary care of CP patients 
throughout childhood. As these children move into their teenage years, however, 
their follow-up becomes much less structured and capturing the subset of children 
with CP who are at highest risk for more long-term otologic sequelae can be a 
challenge. At The Hospital for Sick Children in Toronto, we are presently studying 
the natural history of TM retraction in adolescents with CP in an effort to identify 
any features that might predict either worsening of hearing or progression to 
cholesteatoma. Ideally, insight gained from this endeavor will help guide the 
otologic surveillance of CP children who have graduated from routine multi-
disciplinary follow-up. 
Summary
•	 Abnormal	 anatomy	 in	 CP	 results	 in	 ETD	 that	 predisposes	 affected	

children to OM 
•	 TTP	 is	 commonly	 employed	 in	 the	CP	population,	 but	 the	 evidence	 to	

support	this	treatment	approach	remains	poor
•	 Children	with	cleft	conditions	are	at	 increased	risk	for	chronic	otologic	

problems,	 including	 TM	 abnormalities,	 permanent	 hearing	 loss,	 and	
cholesteatoma

•	 Further	research	is	necessary	to	identify	risk	factors	for	these	long-term	
otologic	sequelae	so	that	optimal	surveillance	can	be	determined.
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