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Abstract 

Chronic otitis media with effusion is a common finding in children with cleft lip and 

palate. It is thought to be due to associated eustachian tube dysfunction and can lead to 

impaired hearing, and speech and language development if not appropriately managed. 

The mainstay treatment is drainage of the effusion with short-term ventilation tubes, but 

some centres are increasingly choosing to manage cases conservatively with active 

surveillance following palate repair surgery. Each of these approaches has its 

advantages but there is currently no consensus on the most appropriate management, 

therefore a systematic review of effectiveness was conducted using JBI methodology. 

Firstly, an a priori protocol was developed and published which included a pre-defined 

search strategy. A systematic search of MEDLINE (PubMed), CINAHL (Ovid), 

Embase (Ovid) and Scopus (Elsevier) databases was then conducted in July 2021 to 

find published literature. Grey literature searches were conducted through Central 

Register of Controlled Trials (CENTRAL), Clinicaltrials.gov and ProQuest (ProQuest 

Platform) databases. The search was limited to studies published in English. Eligible 

studies featured children less than 18 years with cleft lip and palate, not associated with 

a genetic syndrome, who had been diagnosed with chronic otitis media with effusion. 

Studies that considered the use of short-term ventilation tubes were included with 

surveillance as the comparator. 

Two reviewers screened and conducted critical appraisal of eligible studies, assessed 

the methodological quality, and extracted the data. Where possible, studies were pooled 

for analysis with heterogeneity being assessed using the standard Chi-squared and I2 

tests. GRADE (Grading of Recommendations, Assessment, Development, and 

Evaluation) evidence assessment was also reported.  
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Four studies met the inclusion criteria for the review included in this thesis, three 

retrospective cohort studies and one prospective. The overall study quality was low 

with a moderate risk of bias. Only data for hearing thresholds could be pooled for 

analysis using two studies. Narrative synthesis was used for the remaining outcomes. 

Lack of data and inconsistent reporting of outcomes significantly limited capacity for 

pooled analysis. Certainty of evidence for all variables was deemed to be low to very 

low using GRADE criteria.   

No definitive conclusions could be drawn regarding effectiveness of short-term 

ventilation tubes versus surveillance in the management of chronic otitis media with 

effusion in children with non-syndromic cleft lip and palate. Short-term ventilation 

tubes appear to be associated with a higher rate of otological complications, and a 

conservative approach does not lead to worse hearing outcomes. Due to the 

methodological limitations of the included studies, a gaps analysis of the collated 

evidence was performed. It highlighted that incomplete data sets and inadequate 

reporting standards were common across all the included studies. The findings of this 

thesis support the need for a well-designed and adequately powered multi-centre 

randomised controlled trial for further investigation.  
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CHAPTER 1: INTRODUCTION 
 

1.1 Review Question 
 

What is the effectiveness of short-term ventilation tube insertion compared to 

surveillance on conductive hearing loss in children with chronic otitis media with 

effusion and non-syndromic cleft lip and palate? 

1.2 Significance of Review Question 

More than eighty percent of children are affected by chronic otitis media with effusion 

by the age of 4, but this number rises to greater than 96% in children with cleft lip and 

palate.1 The chronic inflammatory changes seen in the middle ear are noted as early as 4 

months of age and can lead to hearing loss and consequently impaired speech and 

language development if not managed appropriately.2, 3 The global prevalence of cleft 

lip and palate is estimated at 1:700 but this varies between different populations.3 

Around 50% of cases are not associated with any genetic syndrome and are termed non-

syndromic.3, 4 The hearing related complications that occur can have significant impact 

on long-term educational attainment and psychosocial development in this subset of the 

paediatric population compared to their peers. However, considerable debate still exists 

over the best treatment for chronic otitis media with effusion (COME) in children with 

cleft lip and palate. In 1974 Paradise and Bluestone advocated for the use prophylactic 

ventilation tube (VT) insertion at the time of palate repair with replacement as 

necessary. 5 The aim was to reduce-term otological complications and minimize the 

effects on speech and language development. Whilst this school of thought has 

considerable support, a more conservative approach involving active surveillance 

without intervention until necessary has begun to gain more traction. Supporters of 
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conservative management believe that the morbidity of repeated VT insertion can lead 

to persistent perforations, scarring of the tympanic membrane and a higher complication 

rate with no added benefits to hearing, speech and language or behaviour in the long-

term.6 

 

While some may consider the conservative approach potentially neglectful 6, there is no 

clear evidence regarding the evolution of COME following successful palate repair and 

to what extent the insertion of VT is effective at preventing the progression to hearing 

loss.  The insertion of short-term ventilation tubes contributes to added healthcare costs 

and may increase morbidity due to additional surgery. In addition, prophylactic 

insertion raises the question of whether to repeat the operation if the VT extrude but the 

child remains asymptomatic.6 The objective of this thesis is to assess the effectiveness 

of these two management options in regards to improvements in conductive hearing 

loss, speech and language acquisition, and long-term otological complications in 

children with COME and non-syndromic cleft lip and palate. The amalgamation of the 

current evidence base will help guide clinicians in making the safest and most 

efficacious choice for their patients.  

 

1.3 Cleft lip and palate 

Cleft lip and palate is a broad term used to describe a heterogenous group of congenital 

orofacial clefts. The term includes clefts of the lip, maxillary alveolus, hard and soft 

palate in varying combinations. In approximately 50% of cases, cleft lip and palate will 

occur together.3, 7 Both genetic and environmental factors have been implicated in the 

pathophysiology of cleft lip and palate which occurs between the 6th and 12th week of 

embryonic development. 3, 8 Non-syndromic cleft lip and palate is the focus of this 
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thesis because syndromic cases are often associated with other abnormalities of the 

craniofacial skeleton that predispose patients to multifactorial ear disease as well as 

combination of conductive and sensorineural hearing loss.3 

1.3.1 Cleft Classification 

Several classification systems exist which are based around the embryologic 

development of the lip and palate. The incisive foramen is an important anatomical 

landmark that divides the palate into the primary and secondary palate (See Figure 1). 

The primary palate has the incisive foramen as its posterior border and consists of the 

premaxilla, lip, nasal tip, and columella.  The secondary palate develops after the 

development of the primary palate and extends from the incisive foramen to the uvula 

posteriorly. 9 Cleft lip occurs due to impaired development of the primary palate and 

can be unilateral or bilateral, and its extent can be either complete or incomplete. A 

complete cleft lip involves the entire vertical thickness of the upper lip and is often 

associated with an alveolar cleft as they share the same embryologic origin.  An 

incomplete cleft lip involves only a portion of the vertical height of the lip.3, 9 
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Figure 1: Anatomy of the hard palate 

 

Image source: Anatomy of the Human Body (1918). Accessed via 

https://commons.wikimedia.org/wiki/File:Gray160.png, creative commons license. 10 

 

Cleft palate is classified similarly to the cleft lip, with the addition of the location of the 

cleft relative to the incisive foramen.4 Clefts of the primary palate occur anterior to the 

incisive foramen and cleft of the secondary palate involve the posterior portion.3, 7 

A complete cleft involves both the primary and secondary palate and includes one or 

both sides of the premaxilla/alveolar arch (unilateral or bilateral) and frequently also 

involves a cleft lip. An isolated cleft palate normally only involves the secondary palate 

and has varying degrees of severity. The least severe incomplete cleft is the submucous 

cleft palate (SMCP), in which the underlying palatal musculature is deficient and 

inappropriately oriented but there is no visible defect.3 
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The two common classification systems seen in the included studies are the Veau and 

LAHSHAL classification systems. The Veau classification system divides clefts into 

four groups based on whether the primary and/or secondary palates are affected, and by 

laterality (see Table 1).8 

 

Table 1: Veau Classification System 

Classification  Description Image 

Group I Defect of soft palate only 

 

Group II Defect involving soft and hard palate 

 

Group III 

 

 

Defects involving the soft palate to the 

alveolus, usually involving the lip 

 

Group IV Complete bilateral clefts  

 

Image source: Zhang et al. Post-operative outcomes after cleft palate repair in 

syndromic and non-syndromic children: a systematic review protocol. Syst Rev. 

2017;6(1):52, creative common license (CC BY 4.0)11 
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The LAHSHAL classification system is a palindrome that denotes the anatomic 

structures that are involved, proceeding from the patient’s right to left side (see Figure 

2). 12  

Figure 2: Symbolic representation of LAHSHAL Classification 

 

 

 

 

 

 

 

 

Image source: Zhang et al. Post-operative outcomes after cleft palate repair in 

syndromic and non-syndromic children: a systematic review protocol. Syst Rev. 

2017;6(1):52. creative common license (CC BY 4.0) 

 

In the LAHSHAL system, the involvement of an anatomical structure is represented by 

a capital letter if that structure is completely clefted, a lower-case letter if incompletely 

clefted, an asterisk (*) if minimally clefted or a period (.) if normally developed. 7 

Therefore, a right unilateral incomplete cleft lip, complete alveolus and complete 

unilateral cleft palate (Veau Group III) would be denoted as lAHS***.  
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1.4 Chronic otitis media with effusion 

Otitis media with effusion is characterised by presence of fluid in the middle ear 

without signs of acute infection. 13 It becomes chronic if it persists for longer than three 

months and a significant contributing factor is severe and prolonged eustachian tube 

dysfunction. One of the main functions of the eustachian tube is mucociliary clearance 

and this is facilitated by the tensor veli palatini muscle which is part of the soft palate 

and the main dilatory muscle of the eustachian tube. 14 Given the abnormal anatomy 

and function of soft palate and eustachian tube musculature in children with cleft lip 

and palate, mucocliliary clearance of effusions is impaired, which leads to development 

of negative middle ear pressure and an accumulation of mucoid or serous fluid. 3, 15, 16 

Early and persistent COME is a common finding regardless of the cleft type.2 

The effusion in the middle ear impedes the transmission of sound energy into the inner 

ear by impairing the movement of the eardrum and ossicles. This can result in 

conductive hearing loss between 25-45 dB, which corresponds to mild to moderate 

loss.17, 18 Over time, COME can lead to scarring of the ear drum, perforation, retraction, 

and cholesteatoma.3, 19  

Direct visualisation with an otoscope is the primary method of diagnosing COME 

where the eardrum is characteristically cloudy or opaque. This is coupled with 

tympanometry, especially if physical examination is inadequate, to provide information 

about tympanic membrane mobility. The tympanogram is obtained by plotting the 

acoustic energy of the reflected tone (immittance or compliance) of the middle ear as a 

function of varying pressure in the external ear canal. Three different tympanogram 

types can be derived (A, B or C), with type B indicative of a middle ear effusion due its 

flattened shape with no discernible peak pressure (see Figure 3).20  
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Figure 3: Tympanogram types 

  

Image source: Nakayama JR, Ramsey MJ. Tympanometry. In: Kountakis SE, editor. 

Encyclopedia of Otolaryngology, Head and Neck Surgery. Berlin, Heidelberg: Springer 

Berlin Heidelberg; 2013. P. 2905-9. Licence number: 5446750140511, License date: 

12/12/2022 (Springer Nature) 21 

 

Because middle ear effusion is associated with a mild to moderate conductive loss, 

audiometry is an essential part of the diagnosis and management of COME. For 

children under the age of 5, behavioural audiometry is used and adapted to the age of 

the child. Visual reinforcement audiometry is typically used for children between 6 

months and 2 years and involves presenting a sound stimulus in the sound field and 

observing the child’s conditioned head-turn response. This reaction is then rewarded 

with a visual reinforcement such as animated video or toy. For children greater than 2 

years but less than 5, conditioned play audiometry is used where the child places toys in 

a bucket to acknowledge hearing the sound. Hearing thresholds are measured in 

decibels over several frequencies (0.25, 0.5, 1, 2, 4, and 8 kHz) which correspond to the 
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frequency range for understanding speech. Thresholds may be ear specific or measured 

in a sound field depending on the age of the child. Hearing thresholds 20 decibels or 

less in all frequencies is considered normal hearing (see Figure 4). 20, 22  

Figure 4: Example audiogram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image source: Fukuda DK, Ramsey MJ. Audiometry. In: Kountakis SE, editor. Encyclopedia of 

Otolaryngology, Head and Neck Surgery. Berlin, Heidelberg: Springer Berlin Heidelberg; 

2013. p. 199-206. Licence number: 5446760430009, License date: 12/12/2022 (Springer 

Nature) 23 
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1.5 Management  
 

1.5.1 Surgical management  

Insertion of ventilation tubes (VT) is the standard treatment for COME in patients with 

cleft lip and palate, but the timing and long-term efficacy remains controversial. 3, 24, 25 

They create a pathway for external drainage of the effusion and facilitate middle ear 

ventilation, acting like a surrogate for the under-functioning eustachian tube (see Figure 

5).20  

Figure 5: Insertion of ventilation tube 

 

 

 

 

 

 

 

 

 

Image source: Tympanostomy. Accessed via 

https://passionateinknowledge.com/medical/surgical-procedure-term-auditory-system/, creative 

commons license.26   
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For children with cleft lip and palate, VT are commonly inserted opportunistically at the 

same time as palate repair surgery, but can sometimes be inserted as a separate 

procedure if there is an ongoing effusion associated with a hearing deficit following 

repair of the palate. 3 Once inserted, the VT are reviewed at regular intervals visually 

and with tympanometry and audiometry to assess for presence, patency and hearing 

thresholds.15 Spontaneous extrusion normally occurs between 6 and 24 months after 

insertion depending on type of VT used at which point a hearing assessment is 

performed to determine if re-insertion is required.3 It is important to note that the 

insertion of VT is associated with short-term and long-term complications including 

persisting otorrhoea (discharge), scarring of the ear drum (tympanosclerosis),  persistent 

perforation and retraction. These complications can worsen hearing outcomes, 

particularly with repeat VT insertions, without improving hearing in the long-term.27 

This raises an important question regarding the costs and benefits of repeat VT 

insertion. Currently, it not clear whether numerous sets of VT reflects an increased 

burden of disease in certain patients, or a vicious iatrogenic cycle related to the 

procedure itself. 3 

1.5.2 Surveillance 

The evidence for a more conservative approach comes from several studies including a 

large Chinese cohort that had unrepaired clefts and no otological treatment but were 

found to have normal hearing and tympanometry by 7 years of age.28 Robson et al. 

argued that the presence of middle ear fluid should not be an absolute indication for the 

insertion of VT as not all effusions are associated with hearing loss.29 Proponents of 

close surveillance also cite the long-terms complications associated with insertion of 

VT as another reason to take a more judicious approach. A study by Sheahan et al. 

published in 2003 that followed 104 children with cleft palate over 7 years found that 
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those who had undergone a greater number of VT insertions were more likely to have 

conductive hearing loss and tympanic membrane abnormalities and furthermore, those 

that did not receive ‘prophylactic’ VT did not have any significant long-term otological 

complications.30 It is important to note however, that a majority of these studies are 

based on mixed syndromic and non-syndromic cleft populations.    

While undergoing active surveillance, children should be reviewed every 3-6 months 

with otoscopy, tympanometry, and audiometry to ensure that any critical hearing 

deficits are detected and corrected. 20 

1.5.3 Hearing aids 

Although many studies have been published looking at management options for COME 

in children with cleft lip and palate, very few consider the use of hearing aids. Hearing 

aids are composed of a microphone, amplifier, receiver, battery, and volume control and 

work by amplifying sound to make speech more audible without being uncomfortable. 

They can be conventional or implantable, and the studies looking at hearing aid use in 

cleft palate population mainly considered conventional hearings aids as they are more 

affordable and less invasive.31, 32 Similar to the surveillance approach, the use of 

hearing aids is based on the premise that middle ear effusion will resolve with time 

following palate repair. Hearing aids are a temporizing measure to facilitate adequate 

speech and language development if a hearing deficit is present while minimising the 

complications associated with insertion of VT. A study by Maheshwar et al. conducted 

in 2020 on children with both syndromic and non-syndromic cleft palate found 

reasonable compliance rates (51.6%) among study participants. This was based on 

parents’ and teachers’ perceptions of overall hearing aid use at home and school.32 

Hearing aids were considered as a potential intervention option in the a priori 

protocol.10 However, no studies were found that explored the use of hearing aids in 
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purely non-syndromic cleft lip and palate population and thus this intervention was not 

included in the final review.  

1.6  Outcomes of interest 

When considering the effectiveness of short-term ventilation tubes compared to 

surveillance, the primary outcome of interest was hearing thresholds. Secondary 

outcomes included, speech and language development, otological complications, 

tympanogram type, number of repeat VT insertions and presence of effusion after the 

completed study period. These outcomes were derived from the MOMENT study 

(Management of Otitis Media with Effusion in childreN with cleft palaTe) feasibility 

study which sought to establish a set of core outcome measures for investigating the 

most effective management of COME in children with cleft lip and palate.33 The set of 

11 outcomes derived from the study were hearing, chronic otitis media, otitis media 

with effusion, receptive language skills, speech development, psychosocial 

development, acute otitis media, cholesteatoma, side effects of treatment, listening 

skills and otalgia.34 An established and accepted set of core outcome measures 

facilitates aggregation of data for meta-analyses in key outcome areas 34 as well as 

improving consistency of reporting to try and overcome the well-known issues of 

heterogeneity and outcome reporting bias that exist in healthcare research. 35-37 

Another way to minimise the effect of outcome reporting bias that may skew review 

results is the used of reporting guidelines.  One such guideline is the Strengthening the 

Reporting of Observational Studies in Epidemiology (STROBE) checklist.38 When 

comparing the four included studies to the STROBE checklist, they were found to be 

deficient in key methodological areas including the reporting potential sources of bias, 

management of missing data and addressing participants that were lost to follow-up. 
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This significantly limited the capacity for pooled analysis and is further explored in 

chapter four of this thesis. 

1.7  Overview of systematic review methodology and evidence synthesis 

There are multiple retrospective and prospective cohort and case-control studies 

investigating the management of COME in children with cleft lip and palate, most 

incorporate syndromic and non-syndromic populations, but no randomised controlled 

trials are available. A preliminary search of JBI Database of Systematic Reviews and 

Implementation Reports, the Cochrane Library, MEDLINE (Ovid), PROSPERO, 

Embase and CINAHL (Ovid) found no systematic reviews on this topic. One narrative 

review conducted in 2013 by Kuo et al. was identified, but unfortunately this review 

considered both syndromic and non-syndromic cleft lip and palate populations.39 

Furthermore, critical appraisal of the included studies and evaluation of the quality of 

evidence was not performed, highlighting the need for a well-conducted systematic 

review in this area. 

When considering the strength of evidence in clinical medicine, the hierarchy of 

evidence has become the cornerstone of evidence-based health care. 40, 41 This hierarchy 

is a system of rating the evidence acquired from different types of studies, based on the 

probability of bias, to determine the best evidence for a particular intervention. It has 

gone through several iterations since its initial development by Sackett et al. 41 in 1989. 

Due to its methodological rigor and reproducibility, a well conducted systematic review 

is ranked as the highest level of evidence.42 For levels of evidence specific to 

therapeutic studies, systematic reviews of randomised controlled trials (RCTs) are the 

pinnacle. However, RCTs may not always be possible due to clinical safety concerns, 

logistical difficulties or in longitudinal research where measurement of outcomes occurs 

over a long period of time. Despite this, systematic reviews of cohort studies with or 



15 

 

without meta-analyses still offer valuable insights into the efficacy of different 

treatments when developing clinical practice guidelines.    

To minimise the effect of selective outcome reporting and to ensure the transparency 

and duplicability of the systematic review process, it is best practice to first develop an 

a priori protocol. A study by Allers et al. found that while systematic reviews with 

published protocols take longer to develop and publish, they are far superior in their 

reporting of methodology and findings.43 Registration of an ongoing systematic review 

is another way to minimise bias and allows for public scrutiny of a review’s 

methodology. The Prospective Register of Ongoing Systematic Reviews (PROSPERO) 

is an international advisory group in collaboration with UK National Institutes of Health 

Research which allows researchers to freely register their ongoing systematic reviews 

online. Sideri et al. found that systematic reviews that were registered in PROSPERO 

were of better quality compared to non-registered reviews based on the Assessment of 

Multiple Systematic Reviews (AMSTAR) tool which assesses the methodological 

quality of systematic reviews.44 The protocol developed for the systemic review 

presented in this thesis has been published in a peer-reviewed journal 45 as well as being 

registered with PROSPERO (CRD42021255861).  

The quality of available evidence also needs to be determined when formulating a 

systematic review. The Grades of Recommendation, Assessment, Development and 

Evaluation (GRADE) working group has developed a system for grading the certainty 

of the evidence and strength of recommendations 46 which is endorsed by many 

evidence-based healthcare bodies including JBI, The Cochrane Collaboration and the 

World Health Organisation (WHO). The GRADE approach delineates between quality 

of evidence and strength of recommendation and has explicit criteria for downgrading 

or upgrading quality of evidence. It considers the various outcomes that are important to 
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patients and provides a transparent framework for presenting summaries of evidence for 

making clinical practice recommendations.  

Although most of literature exploring COME in children with non-syndromic cleft lip is 

in the form of retrospective cohort studies, a well conducted systematic review using 

the GRADE approach can still provide valid evidence to guide clinical decision-making 

and inform policy development.47 

 

1.8 Composition of Thesis 
 

This is a thesis by publication written in five chapters. The included versions of the 

manuscripts have been accepted for publication and are presented according to 

University of Adelaide guidelines. The first chapter introduces the topic, key 

definitions, and current literature regarding the management of COME in non-

syndromic cleft lip and palate. Chapter two contains the manuscript of the a priori 

protocol and search strategy that was developed prior to undertaking the systematic 

review. The systematic review is contained in chapter three, and chapter four contains 

the manuscript of the gaps analysis that highlights the methodological deficiencies that 

were identified in the included studies.  The final chapter is a broader discussion of the 

findings and limitations encountered in developing this thesis.  

The candidate is the primary author of all manuscripts, has collected and analysed the 

data and written the first drafts. All other authors have contributed their expertise in 

research methodology, statistics, and scientific and medical content. They have revised 

all the manuscripts critically and given final approval of the version to be published.  
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No work was carried out by the candidate prior to enrolment, and no work has been 

submitted for other qualifications. No third-party editorial assistance was used for the 

formatting of this thesis.
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CHAPTER 2: METHODS 

 

2.1 Introduction 
 

The development of an a priori protocol is an integral part of the systematic review 

process and is considered best practice.48 A review process which is rigorous, 

reproducible, and transparent can minimise selective reporting of outcomes which is a 

serious issue within clinical research.42 Selective outcome reporting can affect the 

direction, magnitude, and precision of pooled effect estimates and ultimately the 

conclusions that are drawn within a review regarding the risks and benefits of an 

intervention.49 The remainder of this chapter is the manuscript of the a priori protocol 

which has been accepted and published in JBI Evidence Synthesis. 
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2.2 Manuscript of ‘Effectiveness of ventilation tube insertion for 
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Abstract 

Objective: This review aims to investigate the efficacy of ventilation tube insertion 

versus non-surgical options in the management of chronic otitis media with effusion in 

children with non-syndromic cleft palate by assessing the degree of conduction hearing 

change 

Introduction: Chronic otitis media with effusion is a frequent finding in children with 

cleft palate due to associated eustachian tube dysfunction. It can lead to impaired 

hearing, and speech and language development. The main treatment options are 

drainage of effusion with ventilation tubes, surveillance, or amplification with hearing 

aids. Each of these approaches has its advantages but there is currently no consensus on 

the most appropriate management in children with cleft palate.  

Inclusion criteria: Eligible studies will include children (<18 years) with cleft palate 

not associated with a genetic syndrome, diagnosed with chronic otitis media with 

effusion, who have undergone either insertion of ventilation tubes, compared with 

either surveillance or amplification with hearing aids.  
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Methods: A comprehensive search of MEDLINE (Ovid), CINHAL, Embase and 

Scopus databases will be conducted to find published literature. Grey literature searches 

will be conducted through Central Register of Controlled Trials (CENTRAL), 

Clinicaltrials.gov and ProQuest databases. Two reviewers will screen studies, conduct 

critical appraisal of eligible studies, assess the methodological quality, and extract the 

data. Where possible, studies will be pooled in statistical meta-analysis with 

heterogeneity of data being assessed using the standard Chi-squared and I2 tests. 

PROSPERO: CRD42021255861 

Keywords: cleft palate, hearing loss, otitis media with effusion, surveillance, 

ventilation tubes 
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Introduction 

Cleft palate is part of a spectrum of congenital orofacial malformations where there is 

abnormal or displaced soft tissue, muscle, bone and cartilage of the nasal sill, lip, or 

palate. It occurs to varying degrees and is due to the failure of migration and fusion of 

the frontonasal, maxillary, and medial and lateral nasal prominences of the lower face. 

This occurs between the sixth and twelfth weeks of gestation.1 Cleft lip and palate are 

common congenital malformations with a strong association with chronic otitis media 

with effusion (COME) which can lead to hearing loss. OME is characterized by fluid in 

the middle ear without signs or symptoms of infection2 and becomes chronic if it 

persists for longer than 3 months from date of diagnosis. It is diagnosed by visual 

assessment of the tympanic membrane with an otoscope, coupled with audiometry and 

tympanometry, which assess the child’s hearing and tympanic membrane mobility 

respectively.3, 4 The peak incidence of OME in children with cleft lip and palate is 

earlier than normal, often within the first year of life5-7, which coincides with the 

primary developmental period for speech and language acquisition.8, 9 OME can also 

affect the vestibular system leading to delayed gross motor skills.10 This has long term 

consequences for a child’s learning, behavior and psychosocial development. . 

Furthermore, it carries an increased burden of care for caregivers.11, 12 The potential 

impact of OME has been reported to persist into teenage years. It can manifest as 

decreased reading ability, verbal IQ, and inattention and hyperactive behavior.13 

Effective management of OME in children with cleft palate is vital to ensure their 

developmental milestones are at par with their peers, to decrease caregiver stress and to 

minimize any long-term damaging effects on their overall growth and development. 

The pathophysiology of cleft lip and palate is still poorly understood but both genetic 
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and environment factors have been implicated.14 Orofacial clefts can present as either a 

cleft lip with or without cleft palate or an isolated cleft palate, but in fifty percent of 

cases, both occur together.5 The prevalence of cleft lip and palate is variable in different 

populations, but globally it occurs in 1:700 cases15, with a predominance in males. 

Approximately 50% of children with cleft palate do not have an associated genetic 

syndrome.16 Cleft palates can be described as unilateral or bilateral, and their extent can 

be incomplete or complete. The least severe is the submucous cleft palate where the 

oral mucosa is intact but there is a defect in the underlying palatal musculature.5 In 

complete cleft palate, there is direct communication between the entire length of the 

nasal passage and the oropharynx.5, 6 Given the phenotypic variability, it can affect 

many aspects of growth and development including hearing, speech and language.5  

Several studies have shown that middle ear effusion is present in greater than 96% of 

patients with cleft palate, from as early as four months of age, regardless of cleft type.5, 

6 In children with cleft palate, OME is typically more severe and more persistent17 and 

this is thought to be primarily due to impaired formation and function of the eustachian 

tube18, as well as abnormal insertion of tensor veli palatini and levator veli palatini 

muscles.19 These structures normally assist with clearance and drainage of middle ear 

fluid. In addition, some researchers hypothesize that exposure of the eustachian tube 

opening to refluxed oropharyngeal materials can lead to inflammation and obstruction.6 

The persistence of fluid in the middle ear leads to impaired conduction of sound waves 

and can result in conductive hearing loss between 25-45 dB, which corresponds to mild 

to moderate loss.8, 10 The long-term sequalae of OME include thickening of the 

tympanic membrane, perforation and retraction which can further worsen the hearing 

loss.20 
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The main treatment strategies for OME can be broadly categorized into surgical and 

non-surgical, and currently, there is no consensus on its management in children with 

cleft palate.5, 21 Surgical management involves the insertion of ventilation tubes (VT), 

sometimes termed grommets which are the current standard of care. 4, 5, 14 They are 

small cylinders made of plastic or silicone that are inserted into the ear drum, often at 

the same time as palate repair, and provide a route of drainage for any effusions.4 This 

improves the conduction of sound through the middle ear and can normalize hearing. 4, 

14 However, they can be associated with persistent ear discharge (otorrhea), sometimes 

necessitating removal, and often multiple sets are required due to extrusion.5 In the 

longer term, VT have been associated with persistent perforation of the tympanic 

membrane, scarring (tympanosclerosis), retraction and even cholesteatoma, especially 

with repeat insertions. 4 Cholesteatoma is a collection of keratinized squamous 

epithelium trapped within the middle ear space that can erode local structures including 

ossicles. Moreover, some children may still develop chronic OME even with ventilation 

tubes in situ.20 Gordon et al. 22 showed that VT insertion did not result in better long-

term hearing but was strongly associated with tympanosclerosis. 

Non-surgical options are surveillance or amplification using hearing aids.23 

Surveillance, is based on evidence that eustachian tube function can improve following 

repair of cleft palate (palatoplasty) without further intervention. This would probably 

negate the need for ventilation tubes and their associated complications.21 Muntz 3 

showed that greater than 50% of children with cleft palate naturally recover from OME 

by three years. The child would be reviewed at regular intervals with audiology and 

tympanometry to ensure any critical hearing deficits are detected. 4, 21 An alternative 

approach is the use of hearing aids to minimize associated surgical complications while 

correcting any hearing impairment. The main limitation is poor compliance. A 
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retrospective study by Maheshwar et al.24 in 2002 showed that children with cleft palate 

and OME could be managed adequately with hearing aids without resulting to VT, 

unless there were significant compliance issues, or the child developed recurrent 

suppurative otitis media. Hearing aid use was also associated with minimal 

complication rates.    

The purpose of this systematic review is to evaluate the quantitative effectiveness of 

ventilation tube insertion versus non-surgical management in the treatment of OME in 

children with non-syndromic cleft palate. It aims to identify the best treatment option 

with regards to improvement in hearing, as well as speech and language development, 

while minimizing complications that may result in permanent hearing loss. VT insertion 

is considered a mainstay treatment, but an increasing body of evidence shows that it 

may not offer better hearing in the long-term and can be associated with significant 

otological complications. Additionally, the gradual resolution of OME with increasing 

age, supports the need for a more conservative approach. We hope the findings of this 

review will allow for the formulation of standardized guidelines that allow clinicians to 

make the most appropriate management choice for their patients based on the current 

best evidence.  

A preliminary search of the JBI Database of Systematic Reviews and Implementation 

Reports, the Cochrane Library, MEDLINE (PubMed), PROSPERO, Embase (Elsevier) 

and CINAHL (EBSCOhost) revealed one narrative review conducted in 2013 by Kuo et 

al.21 on the management options of otitis media with effusion in children with cleft lip 

and palate. A meta-analysis could not be conducted due to lack of adequately powered 

randomized control trials. Since then, Ji et al.25 have conducted a prospective study of 

hearing outcomes following palatoplasty without concurrent insertion of VT. The study 

showed a 30% spontaneous recovery rate at 6 months following palate repair. Azman et 
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al.26 followed up 68 children with cleft palate who had been managed with VT up to 18 

years of age. Seventeen percent of children over 4 years of age still developed chronic 

otitis media despite VT insertion. A history of 3 or more VT insertions which occurred 

in 20% of study participants, increased the risk of chronic otitis media as well as other 

sequalae such as persistent perforation or cholesteatoma. Research in this field has 

progressed since the narrative review in 2013 and given the ongoing lack of consensus, 

a re-evaluation of the existing evidence base is timely.  

Review question 

In children with non-syndromic cleft palate, what is the effect of VT insertion versus 

non-surgical management of chronic otitis media with effusion on degree of conductive 

hearing loss? 

Inclusion criteria 

Participants 

The review will include children (<18 years)27 with cleft lip and palate or isolated cleft 

palate, not associated with a syndrome, diagnosed with chronic otitis media with 

effusion.  

Exclusion criteria includes patients with cleft lip and palate associated with a clinical 

syndrome as these are often associated with other abnormalities of the craniofacial 

skeleton that predispose to multifactorial middle ear disease and other causes of 

deafness.5 These syndromes include DiGeorge Syndrome, Pierre Robin sequence and 

CHARGE syndrome.28, 29  
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Intervention 

This review will consider studies that evaluate the surgical insertion of ventilation tubes 

as the primary intervention to manage chronic otitis media with effusion, either at the 

time of palate repair or on subsequent follow-up.   

Comparator(s)  

This review will consider studies that compare the primary intervention to either the 

surveillance alone or amplification with hearing aids.  

Outcomes 

This review will consider studies that include the following outcomes: 

Primary outcome: 

• Degree of conductive hearing change – as measured in decibels by audiogram30 

Secondary outcomes: 

• Speech and language development – measured by clinically validated tools of 

assessment 

• Changes in tympanogram type – as measured by tympanometry 31  

• Number of grommets inserted 

• Presence of effusion – by direct visualization on otoscopy 

• Otological complications (e.g., tympanosclerosis, retraction, persisting 

perforation, infection cholesteatoma) of any intervention at any stage 

These outcomes will be reported in the GRADE approach.  
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Types of studies 

This review will consider both experimental and quasi-experimental study designs 

including randomized controlled trials and non-randomized controlled trials. In 

addition, analytical observational studies including prospective and retrospective cohort 

studies, case-control studies, and analytical cross-sectional studies will be considered 

for inclusion.  

Methods 

The proposed systematic review will be conducted in accordance with JBI methodology 

for systematic reviews of effectiveness.32 This protocol has been registered in 

PROSPERO, registration number CRD42021255861.  

Search strategy 

The search strategy will aim to locate both published and unpublished studies. An initial 

limited search of MEDLINE (PubMed) was undertaken to identify articles on the topic. 

The text words contained in the titles and abstracts of relevant articles, and the index 

terms used to describe the articles were used to develop a full search strategy for 

MEDLINE (PubMed) (see Appendix I). The search strategy, including all identified 

keywords and index terms, will be adapted for each included information source. The 

reference lists of all studies selected for critical appraisal will be screened for additional 

studies. No filters will be used in order to capture all available studies.  

Information sources 

The databases to be searched include MEDLINE (PubMed), CINAHL (EBSCOhost), 

Embase (Elsevier) and Scopus (Elsevier). Grey literature will be searched through 
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Cochrane Central Register of Controlled Trials (CENTRAL), Clinicaltrials.gov and 

ProQuest Dissertations & Theses Global (ProQuest Platform).  

Study selection 

Following the search, all identified citations will be collated and uploaded into 

Covidence software (Veritas Health Innovation, Melbourne, Australia) and duplicates 

removed. A pilot test will be conducted where 10 articles are randomly selected and 

independently reviewed by two reviewers against the inclusion criteria to ensure a 

consistent appraisal process. Following a pilot test, titles and abstracts will then be 

screened. Potentially relevant studies will be retrieved in full for further review. Both 

the title and abstract screening and the full text screening will be conducted by two 

reviewers. Any disagreements that arise between the reviewers at each stage of the 

study selection process will be resolved through discussion or with a third reviewer. 

Studies selected for critical appraisal and synthesis will then be imported into the JBI 

System for the Unified Management, Assessment and Review of Information (JBI 

SUMARI; JBI, Adelaide, Australia) for data extraction. 33 Reasons for exclusion of full-

text studies that do not meet the inclusion criteria will be recorded and reported in the 

systematic review as an annexure. The results of the search and study selection and 

inclusion process will be reported in full in the final systematic review and presented in 

a Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow 

diagram.34  

Assessment of methodological quality 

Eligible studies will be critically appraised by two reviewers independently at the study 

level for methodological quality. Standardized critical appraisal instruments from JBI 

will be used for experimental and quasi-experimental, and analytical observational 
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studies. 32 Authors of papers will be contacted to request missing or additional data for 

clarification, where required. Any disagreements that arise between the reviewers will 

be resolved through discussion or with a third reviewer. The results of critical appraisal 

will be reported in a table with accompanying narrative. All studies, regardless of the 

results of their methodological quality, will undergo data extraction and synthesis 

(where possible) to minimize the impact of selection bias.  

Data extraction 

Data will be extracted manually from studies included in the review by two reviewers 

independently using an adapted version of the JBI data extraction tool in JBI 

SUMARI33 supplemented by Microsoft Excel (Redmond, Washington, USA) (see 

Appendix II). The data extracted will include specific details about the populations, 

study methods, interventions, and outcomes of significance to the review question and 

specific objectives. These parameters include age, gender, type of cleft palate, otoscopy 

findings, timing of VT tube insertion and intervals of repeat insertions, audiology and 

tympanometry measurements, timing and duration of surveillance period (months), 

complications, type of hearing aid and duration of use (months). Any disagreements 

that arise between the reviewers will be resolved through discussion or with a third 

reviewer. Authors of papers will be contacted to request missing or additional data, 

where required.  

Data synthesis 

Studies will, where possible, be pooled with statistical meta-analysis based on similar 

methodological design as well as the study parameters being investigated. An 

assessment of the studies’ suitability for pooled analysis will be made following the 

data extraction process. This will be completed using JBI SUMARI.33 Effect sizes will 
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be expressed as either odds ratios (for dichotomous data) or weighted (or standardized) 

final post-intervention mean differences (for continuous data) and their 95% confidence 

intervals will be calculated for analysis. Adjusted estimates will be used preferentially 

for non-randomized and observational studies. Heterogeneity will be assessed 

statistically using the standard χ2 and I2 tests. The choice of model (random or fixed 

effects) and method for meta-analysis will be based on the guidance by Tufanaru et al.35 

Subgroup analyses will be conducted based on methodology of included studies, cleft 

type, timing and duration of intervention, where there are sufficient data. Sensitivity 

analyses will be conducted to test decisions made regarding the model analysis and the 

impact of low compared to high-quality studies. Studies will be deemed as low to high 

quality following critical appraisal using JBI critical appraisal checklists, as well as 

assessment of the quality of evidence using the GRADE approach.35 Where statistical 

pooling is not possible the findings will be presented in narrative form including tables 

and figures to aid in data presentation, where appropriate.  

A funnel plot will be generated to assess publication bias if there are 10 or more studies 

included in a meta-analysis. Statistical tests for funnel plot asymmetry (Egger test, Begg 

test, Harbord test) will be performed where appropriate.  

Assessing certainty in the findings  

The Grading of Recommendations, Assessment, Development and Evaluation 

(GRADE) approach for grading the certainty of evidence will be followed25 and a 

Summary of Findings will be created using GRADEpro GDT 2015 (McMaster 

University, ON, Canada). The Summary of Findings will present the following 

information where appropriate: absolute risks for the treatment and control, estimates of 

relative risk, and a ranking of the quality of the evidence based on the risk of bias, 
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directness, heterogeneity, precision, and risk of publication bias of the review results. 

The outcomes reported in the Summary of Findings will be: 

• Degree of conductive hearing change  

• Resolution of effusion 

• Speech and language development  

• Otological complications of any intervention 

Any deviation from the protocol will be documented and informed in the final review 

with appropriate justifications.  
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CHAPTER 3: RESULTS 
 

3.1 Introduction 
 

When considering evidence hierarchies, a well-conducted systematic review with meta-

analysis is considered as the highest level of evidence.42 Given the exponential increase 

in the medical literature that is available, systematic reviews and meta-analyses that 

employ methodological rigor provide a valuable summary of the current best evidence 

to guide clinical decision making.50 The remainder of this chapter contains a manuscript 

of the systematic review which has been accepted and published in the American Cleft 

Palate and Craniofacial Journal.  
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Abstract: 

Objective: To compare the effectiveness of short-term ventilation tubes compared to 

surveillance on conductive hearing loss in children with non-syndromic orofacial 

clefting involving the muscular palate 

Introduction: Chronic otitis media with effusion is a common finding in children with 

cleft palate. The accepted convention is insertion of short-term ventilation tubes at the 

time of palate repair, but some centres are choosing conservative management. Each 

approach has its advantages but there is currently no consensus on the most appropriate 

management in children with non-syndromic cleft palate. 

Inclusion criteria: Children <18 years with cleft lip and palate, not associated with a 

genetic syndrome, who have been diagnosed with chronic otitis media with effusion.  

Methods: A systematic search of MEDLINE, CINAHL, Embase and Scopus databases 

was conducted. Grey literature searches were conducted through Central Register of 

Controlled Trials, Clinicaltrials.gov and ProQuest. Two reviewers screened the studies, 
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conducted critical appraisal, assessed the methodological quality, and extracted the 

data. Where possible, studies were pooled in statistical meta-analysis with heterogeneity 

being assessed using the standard Chi-squared and I2 tests.  

Results: Four studies met the inclusion criteria but were of low quality with a moderate 

risk of bias. Only data on hearing thresholds could be pooled for meta-analysis and 

found no statistically significant difference. All other outcomes were presented in 

narrative form. Certainty of evidence for all outcomes was deemed low to very low 

using GRADE criteria.   

Conclusions: No definitive conclusions can be drawn regarding most effective 

management at improving conductive hearing loss. Missing data and inconsistent 

reporting of outcomes limited capacity for pooled analysis. 

Keywords: cleft lip and palate; conductive hearing loss; grommets; otitis media with 

effusion; surveillance; systematic review 
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Introduction 

Cleft lip and palate is a broad term used to describe a heterogenous group of congenital 

orofacial clefts. The term includes clefts of the lip, maxillary alveolus, hard and soft 

palate in varying combinations, and in 50% of cases, cleft lip and palate will occur 

together.1, 2 There is a strong association to chronic otitis media with effusion (COME), 

which can lead to hearing loss. The prevalence is variable in different populations, but 

globally it occurs in 1:700 cases, with a predominance in males. 3 Approximately 50% 

of children with cleft palate do not have an associated genetic syndrome.4 The focus of 

this review is children with non-syndromic orofacial clefting, in any combination, 

affecting the muscular palate. Classification of syndromic versus non-syndromic 

orofacial clefting is primarily based on the phenotypic appearance of the child, where 

common cleft-associated syndromes will have characteristic facial morphology. 2 If the 

cleft lip and palate appears as an isolated defect or if an underlying syndrome cannot be 

identified, then this is termed non-syndromic. 

Several studies have shown that middle ear effusion is present in greater than 96% of 

patients with cleft involving the muscular palate, from as early as four months of age, 

regardless of the cleft classification.2, 5 The condition is characterised by fluid in the 

middle ear without signs or symptoms of infection6 and becomes chronic if it persists 

for longer than three months from date of diagnosis. It is diagnosed by visual 

examination of the tympanic membrane with an otoscope, coupled with audiometry and 

tympanometry, which assess the child’s hearing and tympanic membrane mobility 

respectively.7 In children with cleft palate, COME is typically more severe and more 

persistent.8 This is thought to be primarily due to impaired formation and function of 

the eustachian tube9, as well as abnormal insertion of tensor veli palatini and levator 

veli palatini muscles. 10, 11 These structures normally assist with clearance and drainage 
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of middle ear and the persistence of fluid in the middle ear can result in a conductive 

hearing loss.12, 13 The long-term sequalae of untreated COME include thickening of the 

tympanic membrane, perforation, and retraction.14 

The peak incidence of COME in children with cleft lip and palate is comparatively 

earlier than normal, often within the first year of life.2, 5, 15 This coincides with the 

primary developmental period for speech and language.12, 16 COME can also affect the 

vestibular system leading to delayed gross motor skills.13 All of this can have 

consequences for a child’s learning, behaviour, and psychosocial development.17 

Effective management of COME in this population is vital to ensure their 

developmental milestones are at par with their peers and to minimise any long-term 

detrimental effects on growth and development. Currently, there is no consensus on 

management in children with non-syndromic palate.2, 18 The most common treatment 

option is surgical insertion of short-term ventilation tubes (VT) at the time of palate 

repair.2, 7, 19 They provide a route of drainage for any effusion as well as ventilation of 

the middle ear.7 This improves the conduction of sound and can normalise hearing. 7, 19 

However, VT can be associated with persistent ear discharge (otorrhoea), sometimes 

necessitating removal, and often multiple sets are required due to extrusion and 

recurrence of effusion.2 In the longer term, VT have been associated with persistent 

perforation of the tympanic membrane, scarring (tympanosclerosis), retraction and even 

cholesteatoma7, especially with repeat insertions. Furthermore, some children may still 

develop COME even with VT in situ.14 Gordon et al. 20 showed that VT insertion did 

not result in better long-term hearing but was strongly associated with 

tympanosclerosis. 

Surveillance is a non-surgical option and is based on evidence that eustachian tube 
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function can improve following palate repair surgery without further intervention. This 

would negate the need for VT and their associated complications.18 Muntz 21 showed 

that greater than 50% of children with cleft palate naturally recover from COME by 

three years of age. Where watchful waiting is utilised, the child is reviewed at regular 

intervals with audiology and tympanometry to ensure that any critical hearing deficits 

are detected.7,18 

The purpose of this systematic review is to evaluate the effectiveness of VT insertion 

versus surveillance on degree of conductive hearing loss in children with chronic otitis 

media with effusion and non-syndromic cleft palate. It aims to identify the best 

treatment option with regards to improvement in hearing, as well as speech and 

language development, while minimising complications that may result in permanent 

hearing loss. VT insertion is considered a mainstay treatment, but an increasing body of 

evidence shows that it may not offer better hearing in the long-term and can be 

associated with significant otological complications. Additionally, the gradual 

resolution of OME with increasing age suggests that a conservative approach holds 

promise and warrants further investigation. We hope the findings of this review will 

allow for the formulation of standardised guidelines that allow clinicians to make the 

most appropriate management choice for their patients based on the current best 

evidence.  

Review question 

What is the effectiveness of short-term ventilation tube insertion compared to 

surveillance in the management of chronic otitis media with effusion in children with 

non-syndromic cleft palate? 
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Methods 

This systematic review was conducted in accordance with the JBI (formerly Joanna 

Briggs Institute) methodology for systematic reviews of effectiveness.22 An a priori 

protocol23 was developed and registered in PROSPERO (CRD42021255861). The 

protocol developed also sought to consider hearing aids but unfortunately the studies 

found considered both syndromic and non-syndromic participants with no distinction 

made in data analysis, and thus this intervention was not included in the final review. 

Ethical approval was not sought as this review retrieved and synthesised data from 

already published studies. 

Inclusion criteria 

Participants 

Children less than 18 years with cleft lip and palate, or isolated cleft palate, not 

associated with a syndrome, diagnosed with chronic otitis media with effusion, who had 

undergone either insertion of ventilation tubes or conservatively managed with 

surveillance.  

Studies were excluded if participants had syndromic cleft lip and palate as these are 

often associated with abnormalities of the craniofacial skeleton that predispose to 

multifactorial middle ear disease and other causes of deafness.2 Participants with 

isolated cleft lip were also excluded as there is no association with eustachian tube 

dysfunction.  

Intervention 

Short-term ventilation tubes as the primary intervention to manage chronic otitis media 

with effusion, either at the time of palate repair or on subsequent follow-up.   
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Comparator 

Conservative management through surveillance.   

Outcomes 

• Primary  

o Hearing thresholds measured as the pure tone average (PTA) in decibels 

(dBHL) over 500 - 4000Hz frequencies for both ears 

• Secondary 

o speech and language development 

o changes in tympanic membrane type, measured by tympanometry24 

o number of repeat ventilation tubes inserted 

o presence of effusion, measured by direct visualization on otoscopy and 

o otological complications (e.g., tympanosclerosis, retraction, persisting 

perforation, infection, cholesteatoma) of any intervention at any stage. 

 

Types of studies 

Both experimental and quasi-experimental study designs including randomized 

controlled trials, non-randomized controlled trials, before and after studies and 

interrupted time-series studies were considered. In addition, analytical observational 

studies including prospective and retrospective cohort studies, case-control studies and 

analytical cross-sectional studies were considered for inclusion.  

Search strategy 

The search strategy aimed to locate both published and unpublished studies. A three-

step search strategy was utilized in this review. An initial limited search of MEDLINE 

(PubMed) was undertaken to identify articles on the topic. The text words contained in 
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the titles and abstracts of relevant articles, and the index terms used to describe the 

articles were used to develop a full search strategy for MEDLINE (see Appendix I). 

Some examples search terms include “children”, “cleft palate, “conductive hearing 

loss” and “tympanostomy tubes”. The search strategy, including all identified keywords 

and index terms was then adapted for each included information source. The search 

strategy was reviewed for accuracy by a University of Adelaide Librarian. The 

reference lists of all studies selected for critical appraisal were screened for additional 

studies. The search was varied from the description in the protocol by restricting 

inclusion to studies published in the English language. This post-hoc change resulted in 

ten studies being excluded due to a lack of access to translation services.  The databases 

screened were MEDLINE (PubMed), CINAHL (EBSCO), Embase, and Scopus. Gray 

literature was searched through the Cochrane Central Register of Controlled Trials 

(CENTRAL), ClinicalTrials.gov, and ProQuest Dissertations and Theses Global 

(ProQuest Platform) and this was finalised in July 2021. 

Study selection 

All identified citations were collated and uploaded into Covidence software (Veritas 

Health Innovation, Melbourne, Australia) and duplicates removed. Following a pilot 

test, titles and abstracts were screened by two independent reviewers (G.M. and L.C.) 

for assessment against the inclusion criteria for the review. Potentially relevant studies 

were retrieved in full for further review. Both the title and abstract screening and the 

full-text screening were conducted by two reviewers. Studies selected for critical 

appraisal and their citation details were imported into the JBI System for the Unified 

Management, Assessment and Review of Information (JBI SUMARI) (JBI, Adelaide, 

Australia).25 Full text studies that did not meet inclusion criteria were excluded and are 

provided in Appendix III. The results of the search and the study inclusion process are 



49 

 

reported in full and presented in a Preferred Reporting Items for Systematic Reviews 

and Meta-analyses (PRISMA) flow diagram (see Figure 1).26  

Assessment of methodological quality 

Eligible studies were critically appraised by two independent reviewers at the study 

level for methodological quality using standardized critical appraisal instruments from 

JBI for cohort studies.22 The results of critical appraisal are reported in Table 1. All 

studies underwent data extraction and synthesis, regardless of their methodological 

quality, to minimise the impact of selection bias.  

Data extraction 

Data was extracted from the included studies by two independent reviewers using an 

adapted version of the JBI data extraction tool in JBI SUMARI, supplemented by 

Microsoft Excel (Redmond, Washington, USA) (See Appendix II). Any disagreements 

during the study selection, critical appraisal and extraction process were resolved with a 

third senior reviewer. The data extracted included specific details about the population, 

study method, interventions, as well as the outcomes of significance to the review 

question. These parameters included age, gender, type of cleft palate and classification 

system used, otoscopy findings, timing of VT insertion, intervals of repeat insertions, 

audiogram and tympanometry measurements, timing, and duration of surveillance 

period (months) and complications. Where data was lacking, the corresponding authors 

were contacted via email regarding the raw data for the specific outcome that was 

required, within a time frame of four weeks. If no response was received this was 

documented in the results section of the review and subsequently excluded.  
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Data synthesis 

Only one outcome of interest, hearing thresholds, could be pooled for statistical analysis 

based on similar methodological design as well as study parameters. This was 

completed using JBI SUMARI.25 Effect sizes, expressed as post-intervention mean 

differences and their standard deviations were calculated for analysis. Statistical 

analyses were performed using fixed effects model27 and the inverse-variance statistical 

method. Heterogeneity was assessed statistically using the standard Chi-squared and I2 

tests. Where pooled analysis was not possible, findings were presented in narrative form 

including figures to aid in data presentation.  

Assessing certainty in the findings 

The Grading of Recommendations, Assessment, Development and Evaluation 

(GRADE) approach28 for grading the certainty of evidence was followed and a 

Summary of Findings (SoF) was created using GRADEpro GDT 2015 (McMaster 

University, ON, Canada) (see Table 2). The SoF presents information related to risk of 

bias, consistency, directness, precision and estimates relative and absolute risk to 

determine the quality of the evidence.  

The outcomes reported in the SoF include hearing thresholds, otological complications, 

speech and language outcomes, tympanogram type, presence of middle ear effusion and 

repeat tympanostomy rate. 
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Methodological quality 

The four included studies were observational cohort studies. Critical appraisal found 

that the overall quality of the studies was low (see Table 1). Factors that contributed to 

the low quality included incomplete data, poor reporting of confounders, poorly defined 

follow-up periods for intervention and comparators, and variable reporting of outcome 

measures which would result in a moderate to high risk of bias.   

The primary outcome measure for this review was hearing thresholds which is normally 

measured by an audiometer35 in decibels (dBHL) over set frequencies. In Australia, a 

measurement of 21 decibels or greater at any frequency suggests a hearing deficit.36 

There was considerable variability in how audiometric data was reported. Mean hearing 

thresholds were presented with either a range, confidence interval or standard 

deviations. The studies that presented their data with ranges required calculations to 

convert these to standard deviations for pooled analysis and this was done in 

consultation with a statistician.37 Only the prospective study by Ŝubarević et al. 

included pre-intervention data on hearing thresholds and thus no comparisons could be 

made regarding the magnitude of change over time. The post-intervention data for this 

particular study could not be included in the final pooled analysis as the mean hearing 

thresholds were presented with only the percentage of participants within a certain 

threshold range. The authors did not respond when additional data was sought. 

An assessment of certainty of evidence using GRADE was performed and detailed in 

the Summary of Findings table (see Table 2) which revealed very low to low quality of 

evidence for all the outcome variables measured. 29, 31  
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Table 1: Critical Appraisal of eligible cohort studies 

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 

Šubarević et al. Y Y Y U U N Y Y N N Y 

Shaw et al. Y Y N N N U U U N N U 

Robson et al. Y Y Y U U Y Y Y U U Y 

Hubbard et al. Y Y Y Y Y N Y Y N N Y 

Y, yes; U, unclear; N, no; JBI appraisal checklist for cohort studies 

Q1 = Were the two groups similar and recruited from the same population? 

Q2 = Were the exposures measured similarly to assign people to both exposed and unexposed groups? 
Q3 = Was the exposure measured in a valid and reliable way? 

Q4 = Were confounding factors identified? 

Q5 = Were strategies to deal with confounding factors stated? 
Q6 = Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)? 

Q7 = Were the outcomes measured in a valid and reliable way? 

Q8 = Was the follow up time reported and sufficient to be long enough for outcomes to occur? 
Q9 = Was follow up complete, and if not, were the reasons to loss to follow up described and explored? 

Q10 = Were strategies to address incomplete follow up utilized? 

Q11 = Was appropriate statistical analysis used? 

 

Characteristics of included studies 

All four included studies were cohort studies29-32, three of them retrospective and one 

prospective.30 A total of 280 participants were included, 127 in the short-term 

ventilation tube group and 153 in the surveillance group.  The total sample size per 

study ranged from 48 to 90, and all but one study32 had equal number of participants in 

each intervention group. 

All four studies utilised the same inclusion criteria for participants and ages ranged 

from 0 to 12 years. Participants were not divided into age groups in any of the included 

studies. Description of cleft type was limited. Two studies labelled clefts types as either 

complete or incomplete cleft29, 31 with equal numbers in both intervention groups. One 

study did not specify30, and one study used the LAHSHAL classification system.32, 38  

In two studies, the maximum follow-up period was stated as five years, but this was not 

clearly reported in the remaining two studies.31, 32 All studies considered the use of 

short-term ventilation tubes to manage chronic otitis media with effusion in the 
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intervention group, either at the time of palate repair or after subsequent follow-up. This 

was compared to a similar cohort of children with non-syndromic cleft lip and palate 

that were managed conservatively with surveillance. 

Not all studies compared all the outcomes of interest, with the most commonly reported 

outcomes being hearing thresholds and otological complications. Each outcome 

variable was reported differently in each individual study. The characteristics and 

results of the included studies are shown in Appendix IV.   
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GRADE Working Group grades of evidence 

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, 

but there is a possibility that it is substantially different. 
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the 

effect. 

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the 
estimate of effect. 

Explanations 

a. Incomplete outcome data, retrospective studies 

b. no documentation of confounders  

c. follow-up not clearly defined 

d. non-syndromic cleft lip/palate already a rare condition, difficult to have a large sample size 

e. Different cut offs for what is considered normal hearing thresholds 

f. Different tools of assessment used 

g. Notable heterogeneity between studies 

 

Only data for hearing thresholds could be pooled for statistical analysis.  All other 

outcome data is presented in narrative from using the Synthesis without meta-analysis 

(SWiM) reporting guideline with additional figures to aid in presentation.39  

Hearing thresholds 

Audiometric data from two of the four included studies was pooled for analysis. Both 

studies provided the mean hearing thresholds with ranges and the statistical formula 

developed by Ramirez and Cox37 was used to calculate the standard deviations with the 

effect size presented as mean difference. Initially a fixed-effects model was used due to 

the methodological similarity between the two studies and heterogeneity was explored 

using I2 statistic.27 The overall effect size from the fixed-effects model favoured 

conservative management with a mean difference of 3.83 decibels [1.13, 6.54, p=0.006] 

however the I2 statistic between the two studies was 93%, which is significant. A 

random effects model was then trialled which calculated heterogeneity at 89% but the 

result was inconclusive regarding the most effective management strategy for 

conductive hearing loss in this population (see Figure 2). Despite this, the average 

hearing thresholds in both studies for both the short-term ventilation tubes and 

surveillance groups were within the range of normal hearing (21 decibels or less)36 after 
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the 5-year follow-up period. This suggests that insertion of short-term ventilation tubes 

may result in little to no difference in hearing thresholds in children with non-

syndromic cleft lip and palate. However, the paucity of data limits any concrete 

conclusions. 

Figure 2: Forest plot of hearing thresholds comparing short-term ventilation tubes 

(experimental) versus surveillance (control)  

 

 

Otological complications  

Otological complications were reported in three out of four studies. One study reported 

the proportion of the participants that had any complications but did not specify the 

types of complications.30 The remaining two studies gave a breakdown of each 

complication and the proportion of participants with the complications. Robson et al. 

provided percentages, while Hubbard et al. reported the raw figures which were 

converted into percentages for comparison. There was also no clear documentation 

about when these complications were noted within the study period. The common 

complications reported were retraction, perforation, tympanosclerosis (scarring of 

eardrum), otorrhoea (ear discharge). Figure 3 shows the total complication rates for the 

three studies when comparing VT to surveillance and the raw data is listed in Appendix 
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participants (65%) were from the VT group and 14 (44%) from the surveillance group. 

Of the VT group, 40% required ongoing speech therapy, 4% only a second review 

appointment and 56% required no formal speech assessment. This is in comparison to 

36% who needed ongoing speech therapy, and 64% who required no speech assessment 

in the surveillance group. There was no documentation of the speech assessment tool 

used in the study. Ŝubarević et al. only documented that each child was monitored by a 

speech pathologist and no significant differences in the speech development were 

observed among the study participants. No further details are given in the study.  

The studies by Hubbard et al. and Shaw et al. measured nasal resonance and consonant 

articulation, but each study used a different scale which again limited the capacity for 

pooled analysis. Hubbard et al. found a statistically significant difference in consonant 

articulation, with those who receive early VT having lower mean error rate of 19.6 

(range = 0 - 94) compared to 30.5 (range = 0 - 78), p=0.03 (Wilcoxon signed-rank test) 

in those who underwent surveillance.  The clinical significance of this finding is 

unclear. Overall, the evidence is uncertain regarding the effect of short-term ventilation 

tubes on speech and language outcomes. 

Tympanometry 

Tympanometry is a test that provides quantitative information about the presence of 

fluid in the middle ear through assessment of the mobility of the tympanic membrane, 

as it can often be difficult to determine if an effusion is present on visual inspection 

alone.  Tympanometry produces tympanogram tracings that are classified as type A 

(normal), type B (flat) which is indicative if a middle ear pathology such as an effusion 

or, and type C which indicates a significantly negative pressure in the middle ear which 

may be associated with eustachian tube dysfunction.40  
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Presence of effusion  

The presence of an effusion in the middle ear is diagnosed visually using an otoscope 

and is the hallmark sign of chronic otitis media.7 Three of the four included studies29-31 

reported this outcome as a proportion of the participants affected. The study by Robson 

et al. reported a higher rate of effusion in the VT group compared to the surveillance 

group. This is in contrast with Ŝubarević et al. who reported a higher rate in the 

surveillance group, however this was not found to be statistically significant. Hubbard 

et al. reported equal rates of effusion in both groups and a much lower rate of effusion 

overall, compared to the other two studies. The evidence suggests that ventilation tubes 

have little effect on the presence of middle ear effusion at the end of the follow-up 

period.  

Repeat tympanostomy rate 

The number of repeat insertions of short-term ventilation tubes or repeat tympanostomy 

rate was only reported in the study by Robson et al. Of the 38 children who received 

VT, 21 needed more than one set (55.3%) and the average number of ventilation tubes 

required over the follow-up period was 1.66. The number of repeat ventilation tubes is 

an important factor to consider as a higher repeat tympanostomy rate has been 

associated with more significant long-term complications including permanent 

perforation, tympanosclerosis and cholesteatoma.7  

Discussion 

The final analysis found inconclusive evidence regarding the most effective 

management strategy for chronic otitis media with effusion in children with non-

syndromic cleft palate. Both fixed-effect and random-effect models were used to 

analyse hearing threshold data, but substantial heterogeneity was found with both 
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models and the overall result was unclear. A study by von Hippel et al.41 suggests that 

the I2 statistic can have substantial bias when the number of studies is small (< 7) and 

thus the exploration of heterogeneity between the two studies analysed for their hearing 

threshold data, Robson et al. and Hubbard et al., should be interpreted with caution.  

It is also important to note that some of these studies are over thirty years old and 

children may have been falsely categorised as having non-syndromic cleft palate prior 

to the detection of isolated monogenetic syndromes and it is unclear what impact this 

has on the aetiology of hearing loss and consequently the efficacy of short-term 

ventilation tubes. Furthermore, it is assumed that the hearing deficits noted in these 

children are primarily conductive, but the lack of raw audiometric data limited the 

investigation of whether mixed or sensorineural hearing loss was contributory.  

The included studies were primarily from North America and Europe (USA (n=1), 

UK(n=2) and Serbia (n=1) which limits the extrapolation of data to other populations. 

The included studies were also limited to those published in the English language which 

limited the amalgamation of all the available evidence. The quality of the studies was 

generally poor due to several factors. They were small with no formal sample size 

calculations and therefore may have been underpowered to demonstrate any statistically 

significant effects of intervention. The small sample sizes also limited capacity 

stratification of age-groups and thus no comment could be made regarding severity in 

certain age ranges and whether age may be a potential factor in the timing of 

intervention. The small number of included studies also limited the capacity to assess 

for risk of publication bias.   

The reporting of study outcomes was inconsistent and often missing confidence 

intervals, making it difficult to estimate the magnitude of effect in studies. Variations in 
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the measurement of outcomes further contributed to the difficulties encountered with 

pooled analysis, particularly when considering speech and language outcomes. A 

validated tool for assessing cleft speech was developed in 2006.42 which also gives an 

indication of treatment needs and continuing burden of care from a health economics 

perspective. The use of a standardised and validated tool to measure speech and 

language development would not only be useful when assessing outcomes between 

intervention groups but also between international cohorts, allowing the results to be 

translatable across various populations.  

Classification of palate type was poorly described across all studies children with 

submucous cleft were commonly excluded29 despite studies suggesting this condition 

also carries a significant burden of otological disease despite no overt defect in the 

palate or lip.43  

The evidence that guides current practice comes from studies in children without cleft 

palate with COME which includes randomised controlled trials.44, 45 However, children 

with cleft lip and palate have notable higher rates of COME and tend to develop 

symptoms much earlier than their non-cleft counterparts, thus these findings may not be 

generalizable for this cohort. Unfortunately, comparison between the non-syndromic 

cleft palate and non-cleft populations was beyond the scope of this review but it would 

give useful insights into the long-term outcomes of short-term ventilation tubes versus 

surveillance when comparing children with and without cleft palate. 

Conclusion 

This systematic review highlights the lack of data available to provide an evidence base 

for the management COME in children with non-syndromic palate. Given the 
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inconsistencies in the measurement of outcomes, it is difficult to provide a useful 

summary for clinicians.  

The findings of this review suggests that the use of short-term ventilation tubes is 

associated with higher otological complications and that a conservative approach does 

not lead to worse outcomes, provided this cohort is closely monitored for hearing 

deficits that may lead to impaired speech and language acquisition. Agreement is 

necessary regarding reporting of mean hearing thresholds, speech and language 

outcomes and the assessment of otological complications and their severity to facilitate 

aggregation of data across studies and ultimately, appropriate informed consent when 

counselling parents and caregivers about these interventions. 

It's clear that there is a need for further studies in cleft lip and palate population, in 

particular, a well conducted, adequately powered multi-centre RCT. Future research in 

this area should also be extended to investigate impact of cleft type and severity on 

hearing outcomes.  
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CHAPTER 4: ANALYSIS OF INCLUDED STUDIES 

 

4.1 Introduction 
 

Poorly reported research is a significant limiting factor to the synthesis of existing 

evidence and impedes on the capacity to assess research quality38. One of the limiting 

factors of the included systematic review was the inconsistent reporting of the outcomes 

of interest, unclear management of missing data, failure to address potential sources of 

bias within the research methodology and this was explored using a gaps analysis. 

Reporting guidelines for different study designs 51 are integral to facilitate 

reproducibility of research methods, critical appraisal, and increased transparency of 

peer review process. This chapter details the gaps analysis that was undertaken of the 

four included studies and the limitations identified with reference to the reporting 

guideline developed for observational studies (STROBE)38 by the Equator Network. 

This is an international initiative that aims to improve the quality of health research 

publications.  The manuscript has been accepted and published in the Journal of 

Research Methods in Medicine & Health Sciences.  
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Abstract 

Objective: To assess the reporting quality of observational studies included in a 

systematic review of the management of chronic otitis media with effusion in children 

with non-syndromic cleft lip and palate using the Strengthening the Reporting of 

Observational Studies in Epidemiology (STROBE) checklist.  

Methods: Medline, CINAHL, Scopus and Embase, were searched for studies 

comparing the use of ventilation tubes to surveillance. Two reviewers screened 

potential eligible articles, extracted data independently and assessed reporting quality 

using the STROBE checklist.  

Results: The median compliance rate with individual STROBE items was low at 25% 

(range:0 -100%) with 11 of the 22 items not reported in any of the studies. Items 

reported inconsistently pertained to potential sources of bias, sample size calculations, 

how loss to follow-up was addressed and management of missing data.  

Conclusion: The development of this systematic review highlights the inadequate 

reporting standards in this field. Differences in the way the outcomes are defined, 

reported, and measured leads to variability in the observed intervention effects and 
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difficulty in interpreting the true effect size. Future researchers are encouraged to use 

STROBE guidelines for the design and reporting of observational studies in this field.  
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1. Introduction 

Cleft lip and palate are common congenital malformations that result in variable defects 

of the lip, soft and hard palate.1 Due to the abnormal insertion of the muscles of the soft 

palate, there is impaired formation and function of the eustachian tube which normally 

helps to drain any fluid in the middle ear.2 Thus, there is a strong association between 

cleft lip and palate and chronic otitis media with effusion (COME). This chronic 

inflammation of the middle ear develops within the first year of life which is the 

primary developmental period for speech and language.3, 4 COME can persist even after 

surgical repair of the lip and palate defect, and if not appropriately managed, can 

eventually lead to deafness.  It is important that this condition is managed in a timely 

manner to ensure that the developmental milestones of these children are at par with 

their peers, as well as mitigating the associated costs to the public health system.5   

A recent systematic review conducted to determine the best management for chronic 

otitis media with effusion in children with non-syndromic cleft palate could not derive 

concrete conclusions regarding the most effective management. Undertaking the review 

highlighted the difficulties in evidence synthesis that are brought about by inconsistent 

and incomplete reporting of outcomes in observational studies, especially when 

reporting guidelines are not utilised.  

Clinicians and policy makers rely on published evidence to help guide decision-

making.6 It is well documented in medical literature that vital information about how 

outcomes were measured and analysed is often missing or poorly reported. A lack of 

transparency in reporting study outcomes limits the synthesis and generalisability of 

results, and overall contributes to reporting biases. This has the potential to bias not 

only the conclusions of meta-analyses and systematic reviews, but also has far-reaching 
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impact in the development of inaccurate clinical protocols. To minimise this, various 

reporting guidelines have been developed for different types of studies to facilitate 

consistent and reproducible methodology.  One such guideline is the STRengthening 

the Reporting of OBservational studies in Epidemiology (STROBE) statement which 

was developed and published in 2015.7 It comprises of a checklist of 22 items which 

relate to the title, abstract, introduction, methods, results and discussion sections of 

articles. The STROBE statement provides guidance to authors to facilitate the 

transparency and completeness of reporting in observational studies.  

Medical research is largely observational, and many clinical guidelines are based on 

evidence gleaned from observation studies8 especially when randomised controlled 

trials cannot be conducted due to ethical or logistical considerations. The STROBE 

checklist is a useful tool to evaluate the reporting quality of the included studies in 

order to highlight the gaps and to facilitate more robust methodology in this field in the 

future.  

2. Methods 

The review was conducted in accordance with JBI methodology for systematic reviews 

of effectiveness9 and the protocol was registered with PROSPERO 

(CRD42021255861)5. The outcomes of interest in the review were hearing thresholds, 

speech and language development and otological complications and these were 

informed by a study that integrated the views of clinical and non-clinical stakeholders 

in developing core outcomes sets for children with otitis media with effusion and cleft 

palate.10 
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2.1 Quality assessment of included studies 

The studies were compared to the 22 item STROBE checklist by two independent 

reviewers. Each item was assessed with a response option of ‘present’ or ‘absent’ 

depending on whether the study included that checklist item, and any disagreements 

were reconciled by re-reading the study. Data processing was completed using 

Microsoft Excel 2016 (Microsoft Corporation, Redmond, WA, USA). 

2 Results  

Four articles were identified that fit the review’s inclusion criteria. All four included 

studies were cohort studies11-14, three of them retrospective and one prospective. The 

characteristics of the studies are summarised in Table 1. 
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Table 1: Characteristics of included studies 

 

Table 2 shows the proportion of studies that satisfied each check-list item on the 

STROBE checklist and the inter-observer agreement for each item. The inter-observer 

agreement (Cohen’s kappa) between the two reviewers varied between for 0.5 to 1.0 

which suggests moderate to complete agreement.157 The median compliance rate with 

individual STROBE items was very low at 25% (range:0-100%).  Eleven of the 22 

items addressed in STROBE were not reported in any of the studies, which means no 

study achieved a high reporting quality label (greater than 15 items reported). These 

items pertained to reporting potential sources of bias, sample size calculations, 

sensitivity analyses, how loss to follow-up was addressed, management of missing data, 

discussion regarding external validity and explicit statements regarding sources of 

Author 

(year) 

Country Study 

design 

Total 

participants 

n, 

intervention  

n, control 

Age 

range 

Cleft 

classification 

Inter-

vention 

Follow-

up 

period 

Outcomes 

measures 

Robson 

(1992)14 

UK Retros
pective 

cohort 

70 participants 
38 

32 

6 mo – 
12 yrs 

Complete vs 
incomplete  

Ventilation 
tubes 

Observation 

5 years - Hearing 

- Speech/ 

language 

- Retympanosto
my rate 

- Presence of 

effusion 

- Otological 

complications  

Ŝubarević 

(2015)13 

Serbia Prospe

ctive 

cohort 

90 participants  

45 

45 

6mo – 

5 yrs 

Not specified Ventilation 

tubes 

Observation 

5 years - Hearing 

- Speech/ 
language 

- Tympanogra

m type 

- Presence of 

effusion 
- Otological 

complications  

 

Hubbard 

(1985)11 

USA Retros
pective 

cohort 

48 participants  
24 

24 

 

5 – 11 
yrs 

Complete vs 
incomplete  

Early 
ventilation 

tubes  

Observation/ 
Delayed 

ventilation 

tubes at >36 
months 

Not 
specified  

- Hearing 

- Speech/ 

language 
- Tympanogra

m type 

- Presence of 

effusion 

- Otological 
complications  

 

Shaw 

(2003)12 

UK Retros

pective 
audit 

72 participants 

20 
52 

Not 

speci-
fied  

LAHSHSAL1 Ventilation 

tubes 
Observation  

Not 

specified  

- Speech/ 

language 
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funding. The study by Hubbard et al.11 had the highest score with 12/22 STROBE items 

reported and Shaw et al.12 had the lowest with 7/22 items reported. 

More specifically, reporting in the title and abstract, and introduction section was 

completed satisfactorily in all studies with rates of 81% on average. Reporting within 

the methods and results sections was often unclear resulting in an increased risk of bias. 

The average reporting rate for the study methods section was 38% with minimal 

documentation on how missing data was addressed, reasons for non-participation or 

clear definitions of outcomes and potential confounders. Reporting of results was 

slightly better at 56%, but discussion of study limitations was notably lacking.   

The handling of quantitative variables and use of appropriate statistics was only 

appropriately reported in two studies which significantly affected capacity for pooled 

analysis for the review, particularly for the three main outcomes of interest: hearing 

thresholds, speech and language development and otological complications. 
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Table 3: Critical Appraisal of eligible cohort studies 

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 

Šubarević et al. Y Y Y U U N Y Y N N Y 

Shaw R et al. Y Y N N N U U U N N U 

Robson et al. Y Y Y U U Y Y Y U U Y 

Hubbard et al. Y Y Y Y Y N Y Y N N Y 

Y, yes; U, unclear; N, no; JBI appraisal checklist for cohort studies 

Q1 = Were the two groups similar and recruited from the same population? 

Q2 = Were the exposures measured similarly to assign people to both exposed and unexposed groups? 
Q3 = Was the exposure measured in a valid and reliable way? 

Q4 = Were confounding factors identified? 

Q5 = Were strategies to deal with confounding factors stated? 
Q6 = Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)? 

Q7 = Were the outcomes measured in a valid and reliable way? 

Q8 = Was the follow up time reported and sufficient to be long enough for outcomes to occur? 
Q9 = Was follow up complete, and if not, were the reasons to loss to follow up described and explored? 

Q10 = Were strategies to address incomplete follow up utilized? 

Q11 = Was appropriate statistical analysis used? 

 

3. Discussion 

Comparison against the STROBE checklist highlights that the reporting quality of the 

studies included in the review was insufficient in key methodological areas, including 

reporting potential sources of bias, reporting of outcome data and discussion of 

limitations. Furthermore, a risk of bias assessment using GRADE (Grading of 

Recommendations, Assessment, Development, and Evaluation) found that the quality of 

the studies was considered low with a moderate to high risk of bias.16 This had 

significant impact on conclusions that can be derived for the three main outcomes of 

interest. Ultimately, there is a lack of good quality evidence to support the insertion of 

short-term ventilation tubes as the mainstay treatment or close surveillance as an 

alternative. Each of outcomes considered had several limitations that hindered evidence 

synthesis. 
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Hearing thresholds 

Hearing thresholds are normally measured with an audiometer to determine the volume 

of sound that can be perceived by an individual in decibels over different frequencies.17 

It is commonly accepted that a measurement greater than 21 decibels at any frequency 

is considered a hearing deficit. However, this ranged from 16-25 decibels in different 

studies resulting in study participants being considered as having hearing loss in some 

studies but normal hearing in others.  

Furthermore, each study that was included in the systematic review reported their data 

in various formats. Most studies gave a mean with either a range, confidence interval or 

standard deviations. The calculations required to transform these values into uniform 

data for pooled analysis creates opportunities for errors that can be inaccurately 

interpreted as statistically significant. Unfortunately, none of the authors replied to 

requests for raw data and this was likely exacerbated by the fact that some of the studies 

were over 30 years old and the data may no longer be available.11, 14As a core outcome 

measure for this population group, consensus on what is considered hearing loss is vital. 

In addition, documentation of mean hearing thresholds as unadjusted estimates and with 

consistent measure of statistical precision i.e., confidence interval needs to be 

established to allow for accurate aggregation of data for meta-analysis.  

 

Speech and language development 

Speech and language development is another core outcome that had significant 

variability in measurement and reporting between studies. Each of the four included 

studies measured speech and language development differently.  Two studies  noted 

only the proportion of participants that needed speech pathologist input and how many 
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sessions were required with no descriptions regarding the pathologies that were being 

assessed.13, 14 The other two studies considered nasal resonance and consonant 

articulation but each study used a different scale.11, 12  The lack of uniformity in the 

measurement of speech and language outcomes as well as the lack of quantitative data 

limited the systematic review to descriptive analysis of this outcome.    

A validated tool for assessing cleft speech was developed in 2006 for use in inter-centre 

audit studies. It was noted to have moderate to high intra- and inter-examiner reliability 

and has been recommend for use in the United Kingdom and Ireland with potential 

extension to other English-speaking countries.18 This tool is particularly useful as it also 

gives an indication of treatment needs and continuing burden of care from a health 

economics perspective. The use of a standardised and validated tool to measure speech 

and language development would not only be useful when assessing outcomes between 

intervention groups but also between international cohorts, allowing the results to be 

translatable across various populations.  

 

Otological complications  

Complications arising from each intervention are important considerations for clinicians 

when recommending any treatment to a patient and were reported in all four included 

studies. One study reported the proportion of the participants that had any complication 

between the intervention and comparator groups but did not specify what they 

considered as complications.13 The remaining three studies gave a breakdown of each 

complication and the proportion of participants affected 11, 12, 14 but there was no clear 

documentation about when these complications were noted within the study period. 
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This could have significant impact on the results as some of these complications can to 

self-resolve if given enough time.  

Several common complications noted amongst all studies that either contribute to 

permanent hearing loss, like perforation and cholesteatoma, or can affect a child’s 

quality of life like persisting ear discharge. While it may be difficult to pick which of 

these complications is the most important or contributes the most significantly, 

agreement on how these complications are reported would allow for better evaluation of 

the true complication rate of each intervention and appropriate counselling for parents 

and caregivers.  

Inconsistencies in reporting also extend to reporting requirements by journals. When 

considering the overall use of reporting guidelines in otolaryngology journals, uptake is 

less than 50%.  

4. Conclusion 

Although research quality is not directly related to the reporting quality of a study, poor 

reporting impedes on accurate assessment of the research quality.  The development of 

this systematic review highlights the inadequate reporting standards for studies in this 

area. The differences in the way the outcomes are defined, reported, and measured 

between studies could lead to differences in the observed intervention effects, and 

difficulty in interpreting the true effect size. 7, 19 This impacts on the capacity to 

aggregate and synthesize these studies and limits their overall generalisability. While 

the difficulties associated with translating research to clinical practice are multifactorial, 

poorly reported study outcomes are a significant contributing factor.7, 19  

Given the constraints that can be associated with conducting randomised trials, 

observational studies offer useful insights in medical research and the development of 
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clinical guidelines, but this can only be achieved when studies employ rigorous 

methodology in their design and are transparent in reporting against standardised 

criteria for methods and outcomes. One way to achieve this is through the use of 

reporting guidelines.  
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CHAPTER 5: DISCUSSION 
 

The use of ventilation tubes dates back to as the early 19th century and has remained 

the mainstay treatment for children with otitis media with effusion,52 but the procedure 

is not without complications.6 Evidence regarding the benefits of short-term ventilation 

tubes in the general paediatric population is scant and of poor quality and even more so 

in children with cleft lip and palate as is reflected in the results of the review.35, 53  

Significant levels of heterogeneity were observed in the included studies. Hearing 

thresholds were pooled based on estimated data extracted from the published material.54 

Given the small number of studies, their observed clinical and methodological 

similarities and sample sizes, a fixed-effects model was initially used to statistically 

analyse the data.  Heterogeneity was assessed with the I2 statistic 55  

The overall effect size from the fixed-effects model favoured conservative 

management, however, the I2 showed significant statistical heterogeneity between the 

studies (93%). The results from the fixed-effects model suggested unobserved 

heterogeneity between the two studies and to try and mitigate this, a random-effects 

model was trialled. This model is generally more appropriate for a larger number of 

studies (n>5) but the results can be generalised beyond the included studies.55 While 

there was a marginal decrease in heterogeneity using the random effects model (89%), 

neither management option was supported, and the confidence interval was notably 

wider. It should be acknowledged that each model has its limitations when trying to 

derive the true estimated effect and caution should be taken when interpreting both 

models. Both the fixed and random effects models represent a more traditional 

approach to meta-analysis and have recently been critiqued by statisticians as being 

flawed. 56 Furthermore, the I2 statistic has been found to be substantially biased when 
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the number of studies is less than 7, in which case 95% confidence interval should be 

reported instead.57 The small number of studies included in the analysis also limited the 

capacity for the effects of potential publication bias to be investigated. Overall, the 

difficulty in establishing the true effect size from both models highlights the paucity of 

well conducted studies in this field. 

To facilitate transparent reporting where pooled analysis was not possible, the Synthesis 

Without Meta-analysis (SWiM) reporting guideline was used.58 The evidence derived 

was inconclusive regarding the effect of either management option on speech and 

language outcomes as each study used a different assessment tool. However, all studies 

found no significant difference between those treated with VT and those managed 

conservatively. The data for tympanometry and presence of effusion suggested that VT 

have little effect on the tympanogram type or resolution of middle ear effusion in the 

long-term but again, there was notable variability in the results reported by each study. 

As expected, the cohort treated with VT had a higher repeat tympanostomy rate, but this 

was only reported in one study.29 Otological complications were inconsistently reported 

between studies, but each study reported that participants treated with VT had a higher 

complication rate than those managed conservatively.  

More broadly, despite the rigorous search strategy, only four observational cohort 

studies were found that fit the inclusion criteria, three retrospective 6, 29, 59 and one 

prospective. 60 A large number of studies could not be included due the presence of 

participants with both syndromic and non-syndromic cleft lip and palate. Some studies 

did make distinctions about number of participants with a particular syndrome,61-63 but 

data was analysed as a single cohort. Children with syndromic cleft lip and palate often 

have other abnormalities of the craniofacial skeleton and cranial nerves that lead to a 

mixed conductive and sensorineural hearing loss that cannot be rectified with 
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ventilation tubes alone.3 A similar issue was noted with lack of inclusion of submucous 

cleft despite evidence suggesting that these children suffer a similar burden of 

otological disease despite having no overt cleft.64  

Racial variation does exist in the prevalence of orofacial clefting globally, with the 

highest rates reported among Asian populations, however, this was not reflected in the 

distribution of included studies which were primarily from North America and Europe. 

Only Hubbard et al. gave a description of the race of the participants in their study. It is 

also important to acknowledge that classification of syndromic versus non-syndromic 

cleft lip and palate is primarily based on the phenotypic appearance of the child, where 

common cleft-associated syndromes will have characteristic facial morphology.3 If the 

cleft lip and palate appears as an isolated defect or if the syndrome cannot be identified, 

this is termed non-syndromic. Genetic testing is an evolving field and has only recently 

been employed in diagnosing the aetiology of clefting. It is therefore likely that some 

children have been falsely categorised as having non-syndromic cleft lip and palate in 

the included studies.  Given the small number of studies and sample sizes, it is unclear 

what effect the lack of racial diversity, mixing of cleft populations and exclusion of 

certain cleft types has had on the generalisability of the results of pooled analysis.65  

Retrospective studies are easier to conduct because of the immediate availability of 

data, however, there is limited control over the specific data that can be used. The 

existing data may be incomplete, inaccurate, or inconsistently measured which 

contributes to information bias 66, and this was often the case for the included studies. 

Authors were contacted but did not respond regarding requests for missing or 

incomplete data sets. Furthermore, despite several attempts through different sources, a 

significant proportion of studies could not be retrieved for full text analysis (n=35) (See 

Appendix III) despite meeting inclusion criteria in the title and abstract screening 
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process.  This had a significant impact on pooled statistical analysis, particularly of the 

secondary outcomes, and thus narrative synthesis was used. The potential effects of 

selection bias should also be considered where investigators may preferentially pick 

participants with complete data sets who may not be a true representative sample of the 

target population. This could account for the significant statistical heterogeneity seen in 

the pooled analysis of hearing thresholds. Selection bias, especially when randomisation 

is not possible, can have varying effects and the magnitude and direction of the effect is 

often hard to verify. 67  

The poor methodological quality and moderate risk of bias of the included studies was 

reflected in the critical appraisal using JBI critical appraisal tool for cohort studies (see 

Appendix I), and the assessment of certainty of evidence using the GRADE approach 

found low to very low quality of evidence for all outcome variables measured.   

Exploration of the methodological quality in chapter 4 highlighted the benefits of using 

reporting guidelines to clearly outline the methodological approach of observational 

studies and reporting of outcomes, to decrease the risk of bias that can be inherent to 

retrospective studies with small sample sizes. The STRengthening the Reporting of 

OBservational studies in Epidemiology (STROBE) guideline38 is one example that was 

developed in 2015. Comparison of the four included studies to the STROBE checklist 

detailed in chapter 4 yielded similar results to the JBI critical appraisal checklist and 

highlights how poor methodology and outcome reporting impedes on the accurate 

assessment of research quality.   
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5.1 Conclusion  
 

No concrete conclusions could be drawn regarding the most effective management 

strategy for COME in children with non-syndromic cleft lip and palate from the 

available data. However, the evidence suggests that the insertion of VT potentially 

carries a higher complication rate without offering any additional benefits to long-term 

hearing.  Managing children with non-syndromic cleft palate conservatively following 

repair of the cleft defect does not significantly impede their speech and language 

development or result in long-term conductive hearing loss, provided that the children 

are closely monitored so that any critical hearing deficits can be detected and treated in 

a timely manner. 

A multicentre randomised controlled trial reported in line with the CONSORT criteria 

would be beneficial in further clarifying this clinical question. This study design when 

implemented rigorously, reduces the risk of systematic errors such as selection and 

detection bias, that are intrinsic to observational study designs to maintain internal 

validity and provide a true estimate of effect. The design of future trials could include 

separate reporting of outcomes between cleft and non-cleft populations following VT 

insertion, and the impact of cleft type and severity on otological outcomes could also be 

considered.  

Agreement regarding defined parameters for outcome measurements is necessary in 

addition to the use of validated tools of assessment. This allows for comparison 

between different interventions and population groups and minimises the effect of 

detection bias. Currently, there is a lack of high-quality evidence to confidently inform 

clinical decision making.  
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APPENDICES 
 

Appendix I: Search Strategies 

 

Search strategy – MEDLINE (PubMed) 

 

("child"[MeSH Terms] OR ("preschool child*"[Title/Abstract] OR "preschool 

child*"[Text Word]) OR ("child, preschool"[MeSH Terms] OR ("child"[All Fields] OR 

"Preschool"[All Fields]) OR "preschool child"[All Fields] OR "preschooler*"[All 

Fields] OR "Preschool"[All Fields]) OR ("infant, newborn"[MeSH Terms] OR 

("infant"[All Fields] AND "newborn"[All Fields])) OR ("newborn infant"[All Fields] 

OR "neonatal"[All Fields] OR "neonat*"[All Fields] OR ("infant"[MeSH Terms] OR 

"infant"[All Fields] OR "infants"[All Fields] OR "infant s"[All Fields])) OR "infant, 

newborn"[MeSH Terms] OR "child, preschool"[MeSH Terms] OR ("toddler"[All 

Fields] OR "toddler s"[All Fields] OR "toddlers"[All Fields]) OR ("adolescent"[MeSH 

Terms] OR "adolescent"[All Fields] OR "teenage*"[All Fields])) AND (((("cleft 

palate"[MeSH Terms] OR ("cleft"[All Fields] AND "palate"[All Fields]) OR "cleft 

palate"[All Fields]) AND ("nonsyndromal"[All Fields] OR "nonsyndromic"[All 

Fields])) OR ("Orofacial"[All Fields] AND ("cleft"[All Fields] OR "cleft*"[All Fields] 

OR "Cleft lip and palate"[All Fields] OR ("cleft lip"[MeSH Terms] OR ("cleft"[All 

Fields] AND "lip"[All Fields]) OR "cleft lip"[All Fields]))) AND ("otitis media with 

effusion"[MeSH Terms] OR ("otitis media with effusion"[MeSH Terms] OR 

("otitis"[All Fields] AND "media"[All Fields] AND "effusion"[All Fields]) OR "otitis 

media with effusion"[All Fields] OR ("secretory"[All Fields] AND "otitis"[All Fields] 

AND "media"[All Fields]) OR "secretory otitis media"[All Fields]) OR ("otitis media 

with effusion"[MeSH Terms] OR ("otitis"[All Fields] AND "media"[All Fields] AND 

"effusion"[All Fields]) OR "otitis media with effusion"[All Fields] OR ("serous"[All 

Fields] AND "otitis"[All Fields] AND "media"[All Fields]) OR "serous otitis 

media"[All Fields]) OR ("otitis media with effusion"[MeSH Terms] OR ("otitis"[All 

Fields] AND "media"[All Fields] AND "effusion"[All Fields]) OR "otitis media with 

effusion"[All Fields] OR ("middle"[All Fields] AND "ear"[All Fields] AND 

"effusion"[All Fields]) OR "middle ear effusion"[All Fields]))) OR ("grommet*"[All 

Fields] OR (("middle ear ventilation"[MeSH Terms] OR ("middle"[All Fields] AND 

"ear"[All Fields] AND "ventilation"[All Fields]) OR "middle ear ventilation"[All 
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Fields] OR "tympanostomies"[All Fields] OR "tympanostomy"[All Fields]) AND 

"tube*"[All Fields]))) 

 

Search Strategy – Embase  

 

'tympanostomy tube'/mj OR 'armstrong (tympanostomy tube)' OR 'armstrong v 

grommets' OR 'goode t-tube' OR 'ear ventilation tube' OR 'grommet' OR 'middle ear 

tube' OR 'tympanic ventilation tube' OR 'tympanic ventilation tube (physical object)' 

OR 'tympanostomy tube' OR 'ventilating tube, ear' OR 'ventilation tube (ear)' OR 

grommet OR (('child'/mj OR 'child' OR 'children' OR 'infant'/exp OR 'infant' OR 

'toddler'/exp OR 'toddler' OR 'toddlers' OR 'newborn'/exp OR 'child, newborn' OR 'full 

term infant' OR 'human neonate' OR 'human newborn' OR 'infant, newborn' OR 

'neonate' OR 'neonatus' OR 'newborn' OR 'newborn baby' OR 'newborn child' OR 

'newborn infant' OR 'newly born baby' OR 'newly born child' OR 'newly born infant' 

OR 'adolescent'/exp OR 'adolescent' OR 'teenager') AND ('secretory otitis media'/mj OR 

'effusion, middle ear' OR 'exudative otitis media' OR 'middle ear effusion' OR 'otitis 

media exsudative' OR 'otitis media with effusion' OR 'secretory otitis media') AND 

('cleft lip palate'/exp/mj OR 'cleft lip palate'/mj OR 'cleft lip and palate' OR 'cleft lip 

palate' OR 'cleft palate lip' OR 'labiopalatoschisis' OR 'palatolabioschisis' OR 'cleft lip 

with or without cleft palate'/exp/mj OR 'nonsyndromic cleft lip with or without cleft 

palate'/exp/mj)) 

 

Search Strategy – CINAHL  

 

(MH Child+ OR MH Adolescence+ OR TX (Children OR child OR adolescen* OR 

teen* OR infant* OR preschool*)) AND (MH "Cleft Palate" OR MH "Cleft Lip" OR 

TX ("orofacial cleft*" OR "cleft palate*" OR "cleft lip*")) AND (MH "Otitis Media 

with Effusion" OR MH "Middle Ear Ventilation" OR TX ("serous otitis media" OR 

“secretory otitis media” OR “middle ear effusion” OR "grommet*" OR "ventilation 

tube*" OR "tympanostomy tube*" OR "middle ear ventilation" OR "otitis media with 

effusion")) 
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Search Strategy – Scopus 

 

TITLE-ABS-KEY ((child* OR paediatric OR pediatric OR infant OR toddler OR 

adolescent* OR teenage*) AND (("cleft palate*") OR "cleft lip and palate*" OR "cleft 

palate and lip*" OR "non-syndromic cleft palate") AND ("otitis media with Effusion" 

OR "serous otitis media" OR "secretory otitis media" OR grommet* OR 

"tympanostomy tube*" OR "armstrong" OR "t-tube*" OR "middle ear ventilation" OR 

"ventilat* tube")) 
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JBI Critical Appraisal list for Cohort Studies 

Reviewer _____ ______ _____ _____ __ ___ _____ 

Date__ _ ____ ___ __ _____ _ ____ _ 

Author_ ____ _ _____ __ ___ ____ _____ _____ Year_________  Record Number_________ 

 Yes No Unclear Not 

applicable 

1. Were the two groups similar and recruited from the same 

population? □ □ □ □ 

2. Were the exposures measured similarly to assign people to 

both exposed and unexposed groups? □ □ □ □ 

3. Was the exposure measured in a valid and reliable way? □ □ □ □ 

4. Were confounding factors identified? □ □ □ □ 

5. Were strategies to deal with confounding factors stated? □ □ □ □ 

6. Were the groups/participants free of the outcome at the 

start of the study (or at the moment of exposure)? □ □ □ □ 

7. Were the outcomes measured in a valid and reliable way? □ □ □ □ 

8. Was the follow up time reported and sufficient to be long 

enough for outcomes to occur? □ □ □ □ 

9. Was follow up complete, and if not, were the reasons to 

loss to follow up described and explored? □ □ □ □ 

10. Were strategies to address incomplete follow up utilized? □ □ □ □ 

11. Was appropriate statistical analysis used? □ □ □ □ 

Overall appraisal:  Include   □ Exclude   □ Seek further info  □ 

Comments (Including reason for exclusion) 

 

© JBI, 2020. All rights reserved. JBI grants use of these                                 Critical Appraisal Checklist for Cohort Studies   

tools for research purposes only. All other enquiries 

should be sent to jbisynthesis@adelaide.edu.au. 
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Appendix II: Data Extraction Tool 

Study (Title; author; 

year; location of study; 

[Study Type] ) 

A conservative approach to the management of otitis media 

with effusion in cleft palate children, Robson et al., 1992, UK 

(Bristol), [retrospective cohort study] 

Importance of early ventilation tubes insertion in chronic 

otitis media with effusion in children with congenital cleft 

palate, Subarevic et al., 2018, Serbia [prospective study] 

Intervention- 

comparator group 

- VT vs. observation - Early VT at time of palatoplasty (Shepherd) 

-  Surveillance (6 monthly intervals)  

Age Range 

 

 

- VT → n=38), average age 6.3 (2-13),  M:F 22:16   

- Observation → (n=32), average age 5.2 (6mo-12years), M:F 

ratio 14:18 

- 6mo -5years (58% male participants)  

Number of participants n=70   

 

N=90 (Experiment and control n=45) 

Cleft Type  

 

 

- complete vs incomplete - similar proportions in both groups 

with majority being complete cleft 

Not specified 

Audiogram Results 

(decibels) – [PRE 

INTERVENTION] 

 

Not specified - No preintervention results as paper states patients not 

compliant - commenced at 4 years – 

o experimental →38% (<20dB- normal) ,42% <30dB), 

11% <40dB 9% <50dB 

o  control → 31% (<20dB- normal) ,44% <30dB),  9% 

<40dB 11% <50dB 

Audiogram Results 

(decibels) – [POST 

INTERVENTION] 

 

- 28/31 children with VT tested  → 22dB  

- 21/28 children under surveillance→ 15dB  

-    60 months 

o  experimental →  36% (<20dB- normal) 38% <30dB)  

16% <40dB  11% <50dB  

o Control →  29% (<20dB- normal) 47% <30dB)  11% 

<40dB  11% <50dB --    60 months 

Tympanometry Results 

(Type A, B, C) – [POST 

INTERVENTION] 

 

Not specified - 5 years  

- experimental → 53.3% type B, 15.5% type A , 31.1% type C 

- control→  57.8% type B, 8.8% type A, 33.3% type c   
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Number of ventilation 

tubes inserted and 

timing of insertion 

 

- 21 kids had more than 1 set of VT 

o  Average 1.66 

o  mean age of first grommet 2.8 (1-8 years) - only 1 child 

had grommets at time of palate repair, all others after  

- Not specified  

Surveillance Intervals 

(months) 

- seen at 2.5 and 5 years but no indication of intervals of 

surveillance 

- 6 monthly for 5 years - roughly 9 appts (first review age 2) 

Speech and language 

outcomes 

 

 

- No formal speech assessment tool documented 

- Data available for 39 children with speech therapy assessment 

at 2.5 and 5 years  →  

- 25 = VT  

o 10 (40%)- regular assessment 

o 1 (4%) - second review appointment 

o  14 (56%)- no formal therapy required  

- 14 = surveillance 

o 5 (36%) regular assessment 

o 9 (64%) needed no formal therapy    

- Each child was also monitored by a speech pathologist and no 

significant differences in the speech development among the 

subjects were observed (no further details given in the study) 

Otological 

Complications 

 

 

-  

- 18 (47%) children with VT have one or more complications 

compared to 4 (9%) in surveillance group (statistically 

significant)  

- complications of children VT  

o atelectasis (5.3%), retraction (18.4%)  

o   tympanosclerosis (15.7%) 

o otorrhoea (5.2%) 

o perforation 2.6%) 

- Experimental group  →13%  

- Control group→  11% in atrophy, retraction, perforation] - not 

specifically broken down 

Presence of effusion 

and time taken for 

resolution of effusion 

(months) 

 

- Present in 16 (52%) of VT group and 9 (32%) of surveillance 

at end of study  

- Experimental group → 96% effusion at 6 months and 60% at 5 

years 

- Control group → 93% at 6 months and 64% at 5 years - not 

statistically significant 
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Study (Title; author; 

year; location of study; 

[Study Type] ) 

Consequences of unremitting middle-ear disease in early life; 

Hubbard et al.; 1985; USA, [retrospect cohort study] 
Conservative management of otitis media in cleft palate, Shaw 

et al.,2003, UK, [retrospective audit] 

Intervention- 

comparator group 

-  Early versus delayed VT insertion - VT insertion versus surveillance 

Age Range 

 

 

- age matched pairs 5-6 (12.5.%) 7-8 (27%) 9-11 (60%)   

-  13 boys and 11 girls 

No specified 

Number of participants N=48,  24 in each group  → treated  at 2 different centres N= 72 ( VT n=20; Surveillance n-52) 

Cleft Type  

 

 

- complete vs incomplete -  16 incomplete vs 8 complete (same 

number in both groups 
- "LAHSHSAL" classification - cleft soft palate only 15 (21%), 

hard and soft palate 21 (29%), unilateral lip, alveolus, and 

palate, 28 (39%), bilateral lip, alveolus and palate 8 (11%). 

Audiogram Results 

(decibels) – [PRE 

INTERVENTION] 

 

Not specified Not specified  

Audiogram Results 

(decibels) – [POST 

INTERVENTION] 

 

- average values given for all participants and at all frequencies (0.5, 

1 and 2 kHz) 

o  6.1 vs 11.7 dB left ear, 5.8 vs 9.4 dB right ear (those with 

early grommets did better (small magnitude of difference 

therefore not that clinically important)) 

Not specified 

Tympanometry Results 

(Type A, B, C) – [POST 

INTERVENTION] 

 

- completed per ear  

o Early grommets vs observation →  33  vs 27 type A  ; 4 vs  7 

type C; 2 vs 2 type B - 9 vs 10 perforation or tympanostomy 

present and 2 not reported 

Not specified 

Number of ventilation 

tubes inserted and 

timing of insertion 

 

- early grommets → majority at <3 months, 16/24 (66%) and 

remaining at 4-12 months 8/24 (33%)  

- observation → at >36 months 13/24 (54%) , 13-36 months 5/24 

(21%), 4-12 months 3/24 (12.5%) ,<3 months (4%) 1/24 and 2 who 

didn’t have grommets (8.3%)  

Not specified 
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Surveillance Intervals 

(months) 

 

 

Not specified Not specified 

Speech and language 

outcomes 

 

 

- speech evaluation done via assessment of nasal resonance - normal 

11 vs 15, hyponasal 5 vs 2 and hypernasal 8 vs 7 as well as 

consonant articulation testing 

- "cleft audit protocol for speech - resonance (0-3) and 

articulation (0-3) - more severe cases of clefting the resonance 

outcome seemed better for those who received grommets. This 

benefit in speech, however, was not statistically significant.  

patients who received grommets seemed to have better speech 

articulation although these differences did not reach statistical 

significance." 

Otological 

Complications 

 

 

- perforation 6 vs 3/36, retraction 5vs 2/36; atelectasis 2vs 2/36, 

tympanosclerosis 20vs 22/36 

Not specified 

Presence of effusion 

and time taken for 

resolution of effusion 

(months) 

 

- normal appearance 10 vs 10  

- active otitis media 2vs 2 (no significant difference in appearance 

between both groups) 

Not specified 

 

 

  



 

108 

 

Appendix III: Excluded studies  
 

Foreign Language papers  

Frisina, A., S. Bacciu, F. Piazza, E. Pasanisi and G. Cerasoli (1998). "Cleft palate and 

dysfuction of the Eustachian tube." Acta Biomedica de l'Ateneo Parmense 69(5-6): 129-

132. 

Hörmann, K. and M. Roehrs (1991). "[Middle-ear findings in young cleft lip and palate 

children. Comparison of two treatment clinics]." Dtsch Z Mund Kiefer Gesichtschir 

15(2): 149-152. 

Huang, M., S. Zhao, Y. Li, X. Peng, Y. Kuang and S. Long (2012). "[The effect of 

tympanostomy tube surgery in cleft palate children with secretory otitis media]." Lin 

Chung Er Bi Yan Hou Tou Jing Wai Ke Za Zhi 26(22): 1017-1019. 

Li, S., H. Zhang, Y. Wei, X. Zhang, Y. Wu, J. Qian, L. Shen and Z. Zhang (2015). 

"[Clinical comparative study on the treatment characteristics of secretory otitis media 

between cleft and non-cleft palate patients]." Hua Xi Kou Qiang Yi Xue Za Zhi 33(3): 

259-262. 

Li, W., W. Shang, A. H. Yu, X. H. Zhang, Y. X. Liu, X. M. Wan, M. Y. Jia and N. Y. 

Li (2007). "[Early treatment of middle ear disease in cleft palate infants]." Hua Xi Kou 

Qiang Yi Xue Za Zhi 25(5): 458-462. 

Méndez, R., M. G. Tellado, J. L. López-Cedrún and I. Álvarez-Paredes (2006). 

"Significance of early diagnosis and treatment of otitis media with effusion in cleft 

palate pediatric patients." Pediatrika 26(3): 9-13. 

Schonweiler, B., R. Schonweiler and R. Schmelzeisen (1996). "[Language development 

in children with cleft palate]." Folia Phoniatr Logop 48(2): 92-97. 

Sevin, F. (2010). "Particularity of otitis media with effusion in cleft palate." Archives de 

Pediatrie 17(6): 792-793. 

Zhang, K., J. Zhang, B. Wang and L. Wang (2014). "Curative effect observation of 

plasma eardrum perforation homochronous with palatoplasty in the treatment of chronic 

secretory otitis media." Lin chuang er bi yan hou tou jing wai ke za zhi = Journal of 

clinical otorhinolaryngology, head, and neck surgery 29(8): 753-755. 

Zheng, Q., H. Xu and Y. He (2003). "[Effects of tympanotomy and pressure 

equilibrium tube insertion during palatoplasty on prognoses of otitis media with 

effusion]." Hua Xi Kou Qiang Yi Xue Za Zhi 21(1): 28-30. 

 

 

 



109 

 

Unable to retrieve  

Steele, D. W., G. P. Adam, M. Di, C. H. Halladay, E. M. Balk, and T. A. Trikalinos. 

2017. 'Effectiveness of Tympanostomy Tubes for Otitis Media: A Meta-analysis', 

Pediatrics, 139. 

Stenstrom, R., I. B. Pless, and P. Bernard. 2005. 'Hearing thresholds and tympanic 

membrane sequelae in children managed medically or surgically for otitis media with 

effusion', Arch Pediatr Adolesc Med, 159: 1151-6. 

Stephens, M. B. 2001. 'Does delaying placement of tympanostomy tubes have an 

adverse effect on developmental outcomes in children with persistent middle ear 

effusions?', J Fam Pract, 50: 651. 

Sudhakar-Krishnan, V., and M. Rudolf. 2002. 'Do grommets prevent language delay?', 

Arch Dis Child, 87: 260-2. 

Szabo, C., K. Langevin, S. Schoem, and K. Mabry. 2010. 'Treatment of persistent 

middle ear effusion in cleft palate patients', Int J Pediatr Otorhinolaryngol, 74: 874-7. 

Takahashi, H., I. Honjo, and A. Fujita. 1994. 'Eustachian tube compliance in cleft 

palate--a preliminary study', Laryngoscope, 104: 83-6. 

Tasaka, Y., M. Kawano, and I. Honjo. 1990. 'Eustachian tube function in OME patients 

with cleft palate: Special reference to the prognosis of otitis media with effusion', Acta 

Oto-Laryngologica, 110: 5-8. 

Téblick, S., M. Ruymaekers, E. Van de Casteele, and N. Nadjmi. 2019. 'Effect of Cleft 

Palate Closure Technique on Speech and Middle Ear Outcome: A Systematic Review', 

Journal of Oral and Maxillofacial Surgery, 77: 405.e1-05.e15. 

Tengroth, B., C. Hederstierna, E. Neovius, and T. Flynn. 2017. 'Hearing thresholds and 

ventilation tube treatment in children with unilateral cleft lip and palate', International 

Journal of Pediatric Otorhinolaryngology, 97: 102-08. 

Tengroth, B., A. Lohmander, and C. Hederstierna. 2020. 'Hearing Thresholds in Young 

Children With Otitis Media With Effusion With and Without Cleft Palate', Cleft Palate-

Craniofacial Journal, 57: 616-23. 

Tierney, S., K. O'Brien, N. L. Harman, C. Madden, R. K. Sharma, and P. Callery. 2013. 

'Risks and benefits of ventilation tubes and hearing aids from the perspective of parents 

of children with cleft palate', Int J Pediatr Otorhinolaryngol, 77: 1742-8. 

Timbang, M. R., T. Y. Hsieh, K. Ostedgaard, S. Nguyen, J. Funamura, and C. Senders. 

2019. 'Long-term outcomes of a single institution's tympanostomy tube protocol in 

children with cleft palate', Cleft Palate-Craniofacial Journal, 56: 31. 

Timmermans, K., V. Vander Poorten, C. Desloovere, and F. Debruyne. 2006. 'The 

middle ear of cleft palate patients in their early teens: a literature study and preliminary 

file study', B-ent, 2 Suppl 4: 95-101. 



110 

 

'The middle ear of cleft palate patients in their early teens: A literature study and 

preliminary file study', B-ent, 2: 95-101. 

Timmons, M. J. 2008. 'Re: Merrick GD, Kunjur J, Watts R, Markus AF. The effect of 

early insertion of grommets on the development of speech in children with cleft palates. 

Br J Oral Maxillofac Surg 2007; 45: 527-33', Br J Oral Maxillofac Surg, 46: 426. 

Tiwari, R., R. K. Sharma, N. K. Panda, S. Munjal, and S. Makkar. 2013. 'Tensor 

tenopexy: a clinical study to assess its effectiveness in improving Eustachian tube 

function and preventing hearing loss in patients with cleft palate', J Plast Reconstr 

Aesthet Surg, 66: e239-45. 

Trivedi, P., G. Skolnick, W. Padovano, L. Grames, M. Brown, M. Menezes, S. Cheung, 

A. Kim, M. M. Cradock, S. Naidoo, A. Snyder-Warwick, and K. Patel. 2020. 

'Evaluation of provider-specific outcomes through a multidisciplinary team clinic for 

patients with isolated cleft palate', Cleft Palate-Craniofacial Journal, 57: 117. 

Trivedi, P. B., W. M. Padovano, G. B. Skolnick, M. D. Menezes, L. M. Grames, S. 

Cheung, A. M. Kim, M. M. Cradock, S. D. Naidoo, A. K. Snyder-Warwick, and K. B. 

Patel. 2021. 'Evaluation of Discipline-Specific Outcomes Through a Multidisciplinary 

Team Clinic for Patients With Isolated Cleft Palate', Cleft Palate-Craniofacial Journal. 

Tunçbilek, G., F. Ozgür, and E. Belgin. 2003. 'Audiologic and tympanometric findings 

in children with cleft lip and palate', Cleft Palate Craniofac J, 40: 304-9. 

Ungkanont, K., P. Boonyabut, C. Komoltri, A. Tanphaichitr, and V. Vathanophas. 

2018. 'Surveillance of Otitis Media With Effusion in Thai Children With Cleft Palate: 

Cumulative Incidence and Outcome of the Management', Cleft Palate Craniofac J, 55: 

590-95. 

Ungkanont, K., A. Tabthong, C. Komoltri, A. Leelaporn, V. Vathanophas, A. 

Tanphaichitr, and T. Wensanthia. 2021. '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', Siriraj Medical Journal, 73: 245-51. 

Vallino, L. D., R. Zuker, and J. A. Napoli. 2008. 'A study of speech, language, hearing, 

and dentition in children with cleft lip only', Cleft Palate-Craniofacial Journal, 45: 485-

94. 

Otruba, L., P. Schalek, and Z. Hornáčková. 2017. 'Impact of pharyngofixation in cleft 

palate repair surgery on the development of chronic adhesive otitis media', J Laryngol 

Otol, 131: 645-49. 

Vincenti, V., F. Marra, B. Bertoldi, D. Tonni, M. S. Saccardi, S. Bacciu, and E. 

Pasanisi. 2014. 'Acquired middle ear cholesteatoma in children with cleft palate: 

experience from 18 surgical cases', Int J Pediatr Otorhinolaryngol, 78: 918-22. 



111 

 

Wang, C., R. J. Chen, and Z. Zhou. 2019. '[Characteristics of secretory otitis media in 

children with cleft palate and timing of intervention of tympanic membrane]', Lin 

Chung Er Bi Yan Hou Tou Jing Wai Ke Za Zhi, 33: 647-50. 

Watson, D. J., R. J. Rohrich, M. D. Poole, and A. M. Godfrey. 1986. 'The effect on the 

ear of late closure of the cleft hard palate', Br J Plast Surg, 39: 190-2. 

Weckwerth, P. H., C. A. de Magalhaes Lopes, M. A. Duarte, A. C. Weckwerth, C. H. 

Martins, D. L. Neto, and H. F. de Aguiar. 2009. 'Chronic suppurative otitis media in 

cleft palate: microorganism etiology and susceptibilities', Cleft Palate Craniofac J, 46: 

461-7. 

Werker, C. L., M. T. A. van den Aardweg, S. Coenraad, A. B. Mink van der Molen, and 

C. C. Breugem. 2018. 'Internationally adopted children with cleft lip and/or cleft palate: 

Middle ear findings and hearing during childhood', Int J Pediatr Otorhinolaryngol, 111: 

47-53. 

Whittemore, K. R., Jr., J. M. Dargie, B. K. Dornan, and B. Boudreau. 2018. 

'Otolaryngology Service Usage in Children With Cleft Palate', Cleft Palate Craniofac J, 

55: 743-46. 

Xu, H., L. Xu, and K. Wang. 1998. '[Cleft palate with problems of middle ears]', 

Zhonghua Kou Qiang Yi Xue Za Zhi, 33: 167-8. 

Xu, H. F., L. R. Xu, Y. He, Q. Zheng, Y. Zheng, and X. Y. Liao. 2003. '[Treatment of 

cleft palate with secretory otitis media]', Zhonghua Kou Qiang Yi Xue Za Zhi, 38: 269-

70. 

Yamada, N., H. Kobayashi, K. Ikeda, Y. Kyo, A. Furuta, M. Kudo, H. Suzaki, and T. 

Nogaki. 2014. 'The duration of ventilation tube placement for otitis media with effusion 

in children with cleft palate', Journal of the Showa Medical Association, 74: 81-90. 

Yang, C. H., J. P. Lai, A. C. Lee, L. H. Cheng, and C. F. Hwang. 2019. 'Prognostic 

Factors for Hearing Outcomes in Children with Cleft Lip and Palate', Plastic and 

Reconstructive Surgery, 143: 368e-74e. 

Yang, Y., M. Chen, J. S. Hao, W. Liu, and J. Zhang. 2017. '[Clinical characteristics in 

children with cleft palate associated with middle ear cholesteatoma]', Zhonghua Er Bi 

Yan Hou Tou Jing Wai Ke Za Zhi, 52: 377-80. 

Yuen, P., and H. Coates. 1992. 'Cleft palate repair timing: Influence on otitis media 

with effusion', Australian Journal of Otolaryngology, 1: 154-55. 

 

 

 

 



112 

 

Wrong patient population  

Zambonato, T. C., M. R. Feniman, W. Q. Blasca, J. R. Lauris, and L. P. Maximino. 

2009. 'Profile of patients with cleft palate fitted with hearing AIDS', Braz J 

Otorhinolaryngol, 75: 888-92. 

Nunn, D. R., C. S. Derkay, D. H. Darrow, W. Magee, and B. Strasnick. 1995. 'The 

effect of very early cleft palate closure on the need for ventilation tubes in the first years 

of life', Laryngoscope, 105: 905-8. 

Paquot-Le Brun, C., E. Babin, S. Moreau, and A. Bequignon. 2007. 'Otologic sequels 

in velopalatine clefts. Analysis and management', Revue de Stomatologie et de 

Chirurgie Maxillo-Faciale, 108: 357-68. 

Paradise, J. L. 1976. 'Management of middle ear effusions in infants with cleft palate', 

Annals of Otology, Rhinology and Laryngology, 85: 285-88. 

Paradise, J. L., and C. D. Bluestone. 1974. 'Early treatment of the universal otitis media 

of infants with cleft palate', Pediatrics, 53: 48-54. 

OME in children with cleft palate', Clinical Otolaryngology, 42: 904-07. 

Pettinger, T. K., and R. W. Force. 2003. 'Tubes for otitis media do not improve 

developmental outcomes', J Fam Pract, 52: 939-40. 

Phua, Y. S., L. J. Salkeld, and T. M. de Chalain. 2009. 'Middle ear disease in children 

with cleft palate: protocols for management', Int J Pediatr Otorhinolaryngol, 73: 307-13. 

Principi, N., P. Marchisio, and S. Esposito. 2016. 'Otitis media with effusion: benefits 

and harms of strategies in use for treatment and prevention', Expert Rev Anti Infect 

Ther, 14: 415-23. 

Pröschel, U., U. Eysholdt, D. Müssig, and R. Grabowski. 1993. '[Ear manifestations in 

adolescents after closure of lip-jaw-palate- or isolated palatal clefts]', 

Laryngorhinootologie, 72: 497-501. 

Quante, M., G. Esser, and P. Strauss. 1976. 'Results of treatment of mucoserotympanon 

in children with and without cleft palate', Archives of Oto-Rhino-Laryngology, 213: 

406-07. 

Qureishi, A., G. Garas, A. Mallick, and D. Parker. 2014. 'The psychosocial impact of 

hearing aids in children with otitis media with effusion', J Laryngol Otol, 128: 972-5. 

Ramkumar, V., A. Rajendran, R. Nagarajan, S. Balasubramaniyan, and D. K. Suresh. 

2018. 'Identification and Management of Middle Ear Disorders in a Rural Cleft Care 

Program: A Telemedicine Approach', American journal of audiology, 27: 455-61. 

Reiter, R., S. Haase, and S. Brosch. 2009. 'Repaired cleft palate and ventilation tubes 

and their associations with cholesteatoma in children and adults', Cleft Palate Craniofac 

J, 46: 598-602. 



113 

 

Rivelli, R. A., V. Casadio, and R. D. Bennun. 2018. 'Audiological Alterations in 

Patients With Cleft Palate', The Journal of craniofacial surgery, 29: 1486-89. 

Robb, P. J. 2009. 'Re: A step further than the NICE surgical otitis media with effusion 

guidelines; time to consider ventilation tubes being a once only operation', Clin 

Otolaryngol, 34: 168. 

Robinson, P. J., S. Lodge, B. M. Jones, C. C. Walker, and H. R. Grant. 1992. 'The effect 

of palate repair on otitis media with effusion', Plast Reconstr Surg, 89: 640-5. 

Rood, S. R., and S. E. Stool. 1981. 'Current concepts of the etiology, diagnosis, and 

management of cleft palate related otopathologic disease', Otolaryngologic Clinics of 

North America, 14: 865-84. 

Rosenfeld, R. M. 1995. 'Nonsurgical management of surgical otitis media with 

effusion', J Laryngol Otol, 109: 811-6. 

Rosenfeld, R. M., L. Culpepper, K. J. Doyle, K. M. Grundfast, A. Hoberman, M. A. 

Kenna, A. S. Lieberthal, M. Mahoney, R. A. Wahl, C. R. Woods, Jr., and B. Yawn. 

2004. 'Clinical practice guideline: Otitis media with effusion', Otolaryngol Head Neck 

Surg, 130: S95-118. 

Rosenfeld, R. M., D. W. Jang, and K. Tarashansky. 2011. 'Tympanostomy tube 

outcomes in children at-risk and not at-risk for developmental delays', Int J Pediatr 

Otorhinolaryngol, 75: 190-5. 

Rosenfeld, R. M., S. R. Schwartz, M. A. Pynnonen, D. E. Tunkel, H. M. Hussey, J. S. 

Fichera, A. M. Grimes, J. M. Hackell, M. F. Harrison, H. Haskell, D. S. Haynes, T. W. 

Kim, D. C. Lafreniere, K. LeBlanc, W. L. Mackey, J. L. Netterville, M. E. Pipan, N. P. 

Raol, and K. G. Schellhase. 2013. 'Clinical practice guideline: Tympanostomy tubes in 

children', Otolaryngol Head Neck Surg, 149: S1-35. 

Rovers, M. M., N. Black, G. G. Browning, R. Maw, G. A. Zielhuis, and M. P. Haggard. 

2005. 'Grommets in otitis media with effusion: an individual patient data meta-analysis', 

Arch Dis Child, 90: 480-5. 

Rovers, M. M., K. Ingels, G. J. van der Wilt, G. A. Zielhuis, and P. van den Broek. 

2001. 'Otitis media with effusion in infants: is screening and treatment with ventilation 

tubes necessary?', Cmaj, 165: 1055-6. 

Rovers, M. M., P. F. Krabbe, H. Straatman, K. Ingels, G. J. van der Wilt, and G. A. 

Zielhuis. 2001. 'Randomised controlled trial of the effect of ventilation tubes 

(grommets) on quality of life at age 1-2 years', Arch Dis Child, 84: 45-49. 

Rovers, M. M., H. Straatman, K. Ingels, G. J. van der Wilt, P. van den Broek, and G. A. 

Zielhuis. 2000. 'The effect of ventilation tubes on language development in infants with 

otitis media with effusion: A randomized trial', Pediatrics, 106: E42. 

Russell, C., O. Black, D. Dutt, A. Ray, M. Devlin, and D. Wynne. 2012. 'Are 

ventilation tubes (grommets) in cleft children truly associated with increased 



114 

 

complication rates? Results of a nested case control study of cleft and non-cleft 

children', British Journal of Oral and Maxillofacial Surgery, 50: S2-S3. 

Sancho Martin, I., M. A. Villafruela Sanz, and J. J. Alvarez Vicent. 1997. 'Seromucous 

otitis in children with cleft palate', Acta Otorrinolaringologica Espanola, 48: 441-45. 

Sancho Martín, I., M. A. Villafruela Sanz, and J. J. Alvarez Vicent. 1997. '[Incidence 

and treatment of otitis with effusion in patients with cleft palate]', Acta Otorrinolaringol 

Esp, 48: 441-5. 

Schölin, J. S., Å Jonasson, J. Axelsson, C. Havstam, C. Persson, R. Jönsson, and H. 

Mark. 2020. 'Surgical, speech, and hearing outcomes at five years of age in 

internationally adopted children and Swedish-born children with cleft lip and/or palate', 

J Plast Surg Hand Surg, 54: 6-13. 

Schönweiler, R., B. Schönweiler, and R. Schmelzeisen. 1994. '[Hearing capacity and 

speech production in 417 children with facial cleft abnormalities]', HNO, 42: 691-6. 

Schultz-Coulon, H. J. 1987. '[Pro or contra drainage of the tympanum]', HNO, 35: 55-

60. 

Schwarz, S. J., L. S. Brandenburg, J. V. Weingart, W. Schupp, M. A. Füssinger, C. F. 

Pantke, R. L. Beck, and M. C. Metzger. 2021. 'Prevalence of Tympanostomy Tube 

Placement in Relation to Cleft Width and Type', Laryngoscope. 

Seagle, M. B., J. A. Nackashi, F. J. Kemker, R. G. Marks, W. N. Williams, L. Y. 

Frolova, G. V. Gonchakov, and S. Scheslavsky. 1998. 'Otologic and audiologic status of 

Russian children with cleft lip and palate', Cleft Palate-Craniofacial Journal, 35: 495-99. 

Sevin, F. 2010. 'Particularity of otitis media with effusion in cleft palate', Archives de 

Pediatrie, 17: 792-93. 

Shaffer, A. D., M. Ford, S. S. Choi, and N. Jabbour. 2016. 'Improving speech outcomes 

in children with cleft palate', Otolaryngology - Head and Neck Surgery (United States), 

155: P135. 

Shaffer, A. D., M. D. Ford, S. S. Choi, and N. Jabbour. 2017. 'The Impact of 

Tympanostomy Tubes on Speech and Language Development in Children with Cleft 

Palate', Otolaryngology - Head and Neck Surgery (United States), 157: 504-14. 

Shaffer, Amber D., Matthew D. Ford, Sukgi S. Choi, and Noel Jabbour. 2018. 'Should 

Children With Cleft Palate Receive Early Long-Term Tympanostomy Tubes', Cleft 

Palate-Craniofacial Journal, 55: 389-95. 

Shaffer, A. D., M. D. Ford, S. S. Choi, and N. Jabbour. 2018. 'Should children with 

cleft palate receive early long-term tympanostomy tubes: One institution’s experience', 

Cleft Palate-Craniofacial Journal, 55: 389-95. 

Shapiro, R. S. 1988. 'Otologic findings in an Inuit population of cleft palate children', 

Journal of Otolaryngology, 17: 101-02. 



115 

 

Sheahan, P., and A. W. Blayney. 2003. 'Cleft palate and otitis media with effusion: A 

review', Revue de Laryngologie Otologie Rhinologie, 124: 171-77. 

Sheahan, P., A. W. Blayney, J. N. Sheahan, and M. J. Earley. 2002. 'Sequelae of otitis 

media with effusion among children with cleft lip and/or cleft palate', Clin Otolaryngol 

Allied Sci, 27: 494-500. 

Sheahan, P., I. Miller, J. N. Sheahan, M. J. Earley, and A. W. Blayney. 2003. 'Incidence 

and outcome of middle ear disease in cleft lip and/or cleft palate', Int J Pediatr 

Otorhinolaryngol, 67: 785-93. 

Simon, F., M. Haggard, R. M. Rosenfeld, H. Jia, S. Peer, M. N. Calmels, V. 

Couloigner, and N. Teissier. 2018. 'International consensus (ICON) on management of 

otitis media with effusion in children', Eur Ann Otorhinolaryngol Head Neck Dis, 135: 

S33-s39. 

Skuladottir, H., A. Sivertsen, J. Assmus, A. R. Remme, M. Dahlen, and H. Vindenes. 

2015. 'Hearing outcomes in patients with cleft lip/palate', Cleft Palate-Craniofacial 

Journal, 52: e23-e31. 

Smarius, B. J. A., S. Haverkamp, H. de Wilde, A. van Wijck-Warnaar, A. B. Mink van 

der Molen, and C. C. Breugem. 2021. 'Incidence of cleft-related speech problems in 

children with an isolated cleft lip', Clinical oral investigations, 25: 823-31. 

Smillie, I., S. Robertson, A. Yule, D. M. Wynne, and C. J. Russell. 2014. 

'Complications of ventilation tube insertion in children with and without cleft palate: a 

nested case-control comparison', JAMA Otolaryngol Head Neck Surg, 140: 940-3. 

Smillie, Ian, Sophie Robertson, Anna Yule, David M. Wynne, and Craig J. H. Russell. 

2015. 'A critical appraisal of ventilation tube insertion in children with cleft palate-

reply...JAMA Otolaryngol Head Neck Surg. 2014 Oct;140(10):940-3; JAMA 

Otolaryngol Head Neck Surg. 2015 Feb;141(2):189-90', JAMA Otolaryngology-Head 

& Neck Surgery, 141: 190-90. 

Smith, I. M., A. R. Maw, and M. Dilkes. 1991. 'The use of ventilation tubes in secretory 

otitis media: a review of consultant otolaryngologists', Clin Otolaryngol Allied Sci, 16: 

334-7. 

Smith, T. L., D. C. DiRuggiero, and K. R. Jones. 1994. 'Recovery of eustachian tube 

function and hearing outcome in patients with cleft palate', Otolaryngology - Head and 

Neck Surgery, 111: 423-29. 

Sobin, L. B., T. E. Imbery, S. A. Tatum, B. D. Nicholas, and L. Koester. 2015. 'Long-

term otologic outcomes in patients with cleft palates', Otolaryngology - Head and Neck 

Surgery (United States), 153: 101. 

Spilsbury, K., J. F. Ha, J. B. Semmens, and F. Lannigan. 2013. 'Cholesteatoma in cleft 

lip and palate: A population-based follow-up study of children after ventilation tubes', 

Laryngoscope, 123: 2024-29. 



116 

 

Møller, P. 1981. 'Hearing, middle ear pressure and otopathology in a cleft palate 

population', Acta Oto-Laryngologica, 92: 521-28. 

Moore, I. J., G. F. Moore, and A. J. Yonkers. 1986. 'Otitis media in the cleft palate 

patient', Ear Nose Throat J, 65: 291-5. 

Morales, D. S. R., J. R. G. Testa, A. Guilherme, and Y. Fukuda. 2001. 'Permanence 

time of 164 ventilation tympanic tubes in 82 cleft palate pacients', Revista Brasileira de 

Otorrinolaringologia, 67: 22-27. 

Kwinter, A., A. Dworschak-Stokan, J. Paradis, and M. Husein. 2018. 'Association 

between symptomatic submucous cleft palate and otologic disease: A retrospective 

review', Int J Pediatr Otorhinolaryngol, 115: 77-81 

  

 

 

  



117 

 

Wrong intervention/ comparator group  

Valtonen, H., A. Dietz, and Y. Qvarnberg. 2005. 'Long-term clinical, audiologic, and 

radiologic outcomes in palate cleft children treated with early tympanostomy for otitis 

media with effusion: A controlled prospective study', Laryngoscope, 115: 1512-16. 

Ovesen, T., and O. Blegvad-Andersen. 1992. 'Alterations in tympanic membrane 

appearance and middle ear function in 11-year-old children with complete unilateral 

cleft lip and palate compared with healthy age-matched subjects', Clin Otolaryngol 

Allied Sci, 17: 203-7. 

Srzentić, M., J. Handzić, and R. Trotić. 2012. 'The developmental characteristics of 

mastoid pneumatisation in cleft palate children: the genetic influence', Coll Antropol, 

36: 885-91. 

Rynnel-Dagöö, B., K. Lindberg, D. Bagger-Sjöbäck, and O. Larson. 1992. 'Middle ear 

disease in cleft palate children at three years of age', International Journal of Pediatric 

Otorhinolaryngology, 23: 201-09. 

Ponduri, S., R. Bradley, P. E. Ellis, S. T. Brookes, J. R. Sandy, and A. R. Ness. 2009. 

'The management of otitis media with early routine insertion of grommets in children 

with cleft palate -- a systematic review', Cleft Palate Craniofac J, 46: 30-8. 

Payne, K., N. Davison, A. J. Thompson, K. O'Brien, and I. A. Bruce. 2017. 'Use of a 

structured elicitation exercise to estimate the prevalence of 

Merrick, G. D., J. Kunjur, R. Watts, and A. F. Markus. 2007. 'The effect of early 

insertion of grommets on the development of speech in children with cleft palates', 

British Journal of Oral and Maxillofacial Surgery, 45: 527-33. 

Moeller, P. 1975. 'Long term otologic features of cleft palate patients', Archives of 

Otolaryngology, 101: 605-07. 

Moller, P. 1982. 'Selective use of ventilating tubes in the treatment of secretory otitis 

media and retractions of the ear drum', Acta Oto-Laryngologica, 94: 158-60. 

Moss, A. L. H., and S. Fonseca. 2006. 'Audiological issues in children with cleft lip and 

palate in one area of the U.K', Cleft Palate-Craniofacial Journal, 43: 420-28. 

Mousavi, S. A., M. Nikkhah, R. Poormoosa, S. J. Mousavi, and A. A. Darabi. 2016. 

'Evaluation of tympanometry results and the need for ventilation tube placement in 

children with cleft palate', Journal of Mazandaran University of Medical Sciences, 25: 

229-34. 

Nogan, S., K. Phillips, and J. Grischkan. 2017. 'The treatment of otorrhea in children 

with cleft palate: An institutional review', Ear Nose Throat J, 96: 164-68. 

 



118 

 

Liu, L., Y. G. Sun, L. Ma, W. Zhao, and R. Wu. 2004. '[Effect of ventilation tube 

insertion on otitis media with effusion in cleft palate children]', Zhonghua Er Bi Yan 

Hou Ke Za Zhi, 39: 216-8. 

Maheshwar, A. A., M. A. Milling, M. Kumar, M. I. Clayton, and A. Thomas. 2002. 

'Use of hearing aids in the management of children with cleft palate', Int J Pediatr 

Otorhinolaryngol, 66: 55-62. 

Mangia, L. R. L., B. Tramontina, R. Tonocchi, and J. F. Polanski. 2019. 'Correlation 

between Type of Clefting and the Incidence of Otitis Media among Children with Lip 

and/or Palate Clefts', ORL J Otorhinolaryngol Relat Spec, 81: 338-47. 

Markey, J. D., R. G. Maine, K. Daniels, D. S. Corlew, G. Gregory, and H. Palacio. 

2014. 'Ear disease following cleft lip and palate surgery without tympanostomy tube 

placement', Otolaryngology - Head and Neck Surgery (United States), 151: P102. 

Maschi, Claude, Hervé Caci, Sonanda Bailleux, Grégoire D'Andréa, and Charles 

Savoldelli. 2018. 'Otologic Outcomes With Two Different Surgical Protocols in 

Patients With a Cleft Palate', Cleft Palate-Craniofacial Journal, 55: 1289-95. 

Mattucci, K. F. 1979. 'Cleft palate patient. Otologic management', New York State 

Journal of Medicine, 79: 333-39. 

Méndez, R., M. G. Tellado, J. L. López-Cedrún, and I. Álvarez-Paredes. 2006. 

'Significance of early diagnosis and treatment of otitis media with effusion in cleft 

palate pediatric patients', Pediatrika, 26: 9-13. 

Merrick, G. D., J. Kunjur, R. Watts, and A. F. Markus. 2007. 'The effect of early 

insertion of grommets on the development of speech in children with cleft palates', 

British Journal of Oral and Maxillofacial Surgery, 45: 527-33. 

Moeller, P. 1975. 'Long term otologic features of cleft palate patients', Archives of 

Otolaryngology, 101: 605-07. 

Moller, P. 1982. 'Selective use of ventilating tubes in the treatment of secretory otitis 

media and retractions of the ear drum', Acta Oto-Laryngologica, 94: 158-60. 

Moss, A. L. H., and S. Fonseca. 2006. 'Audiological issues in children with cleft lip and 

palate in one area of the U.K', Cleft Palate-Craniofacial Journal, 43: 420-28. 

Mousavi, S. A., M. Nikkhah, R. Poormoosa, S. J. Mousavi, and A. A. Darabi. 2016. 

'Evaluation of tympanometry results and the need for ventilation tube placement in 

children with cleft palate', Journal of Mazandaran University of Medical Sciences, 25: 

229-34. 

Jury, S. C. 1997. 'Prevention of severe mucosecretory ear disease and its complications 

in patients with cleft lip and palate malformations', Folia phoniatrica et logopaedica : 

official organ of the International Association of Logopedics and Phoniatrics (IALP), 

49: 177-80. 



119 

 

Kapitanova, M., J. F. Knebel, O. El Ezzi, M. Artaz, A. S. de Buys Roessingh, and C. 

Richard. 2018. 'Influence of infancy care strategy on hearing in children and 

adolescents: A longitudinal study of children with unilateral lip and /or cleft palate', Int 

J Pediatr Otorhinolaryngol, 114: 80-86. 

Kappen, I. F., J. B. Schreinemakers, K. P. Oomen, D. Bittermann, M. Kon, C. C. 

Breugem, and A. B. Mink van der Molen. 2017. 'Hearing sensitivity in adults with a 

unilateral cleft lip and palate after two-stage palatoplasty', Int J Pediatr 

Otorhinolaryngol, 94: 76-81. 

Karanth, T. K., and K. R. Whittemore. 2018. 'Middle-ear disease in children with cleft 

palate', Auris Nasus Larynx, 45: 1143-51. 

Kemaloglu, Y. K., T. Kobayashi, and T. Nakajima. 1999. 'Analysis of the craniofacial 

skeleton in cleft children with otitis media with effusion', International Journal of 

Pediatric Otorhinolaryngology, 47: 57-69. 

Kim, E., M. D. Kanack, M. D. Dang-Vu, D. Carvalho, M. C. Jones, and A. A. Gosman. 

2017. 'Evaluation of Ventilation Tube Placement and Long-term Audiologic Outcome 

in Children With Cleft Palate', Cleft Palate Craniofac J, 54: 650-55. 

Klausen, O., P. Møller, A. Holmefjord, S. Reisaeter, and A. Asbjørnsen. 2000. 'Lasting 

effects of otitis media with effusion on language skills and listening performance', Acta 

Otolaryngol Suppl, 543: 73-6. 

Klintö, K., M. Sporre, and M. Becker. 2021. 'Speech in a consecutive series of children 

born with cleft lip and palate with and without syndromes and/or additional 

malformations', BMC Pediatrics, 21. 

Klockars, T., and J. Rautio. 2012. 'Early placement of ventilation tubes in cleft lip and 

palate patients: Does palatal closure affect tube occlusion and short-term outcome?', 

International Journal of Pediatric Otorhinolaryngology, 76: 1481-84. 

Knapik, M., and I. Saliba. 2012. 'Myringoplasty in children with cleft palate and 

craniofacial anomaly', Int J Pediatr Otorhinolaryngol, 76: 278-83. 

Kobayashi, H., T. Sakuma, N. Yamada, and H. Suzaki. 2012. 'Clinical outcomes of 

ventilation tube placement in children with cleft palate', Int J Pediatr Otorhinolaryngol, 

76: 718-21. 

Koempel, J., B. Osterbauer, I. Badash, P. Goel, A. Fahradyan, Z. Zhang, and J. 

Hammoudeh. 2021. 'Exceptionally early tympanostomy tube placement in pediatric 

patients with cleft lip and palate', Int J Pediatr Otorhinolaryngol, 145: 110744. 

Kuo, Chin-Lung. 2015. 'A critical appraisal of ventilation tube insertion in children with 

cleft palate...JAMA Otolaryngol Head Neck Surg. 2014 Oct;140(10):940-3', JAMA 

Otolaryngology-Head & Neck Surgery, 141: 189-90. 



120 

 

Kuo, C. L., C. F. Lien, C. H. Chu, and A. S. Shiao. 2013. 'Otitis media with effusion in 

children with cleft lip and palate: A narrative review', International Journal of Pediatric 

Otorhinolaryngology, 77: 1403-09. 

Kuşcu, O., RÖ Günaydın, M. İcen, O. Ergün, M. E. Kulak Kayikci, T. Yılmaz, F. F. 

Özgür, and M. U. Akyol. 2015. 'The effect of early routine grommet insertion on 

management of otitis media with effusion in children with cleft palate', J 

Craniomaxillofac Surg, 43: 2112-5. 

Kwan, W. M. Y., V. J. Abdullah, K. Liu, C. A. Van Hasselt, and M. C. F. Tong. 2011. 

'Otitis media with effusion and hearing loss in chinese children with cleft lip and palate', 

Cleft Palate-Craniofacial Journal, 48: 684-89. 

Laohasiriwong, S., W. Gromkhuntod, T. Ratanaanekchai, and P. Thanawirattananit. 

2016. 'Audiologic Outcomes after Myringotomy with Pressure Equalizing Tube 

Insertion in Cleft Palate Children with Otitis Media with Effusion', J Med Assoc Thai, 

99 Suppl 5: S86-91. 

Lau, C. C., K. K. Loh, and N. Kunaratnam. 1988. 'Middle ear diseases in cleft palate 

patients in Singapore', Ann Acad Med Singap, 17: 372-4. 

Lee, J. W., A. Bayoumi, T. T. Tollefson, and J. L. Funamura. 2018. 'Relating cleft 

palate severity to otologic outcomes in children', Otolaryngology - Head and Neck 

Surgery (United States), 159: P162. 

Lehtonen, V., R. H. Lithovius, T. J. Autio, G. K. Sándor, L. P. Ylikontiola, V. Harila, P. 

Pesonen, S. Koskinen, and V. Anttonen. 2016. 'Middle ear findings and need for 

ventilation tubes among pediatric cleft lip and palate patients in northern Finland', J 

Craniomaxillofac Surg, 44: 460-4. 

Lithovius, R. H., V. Lehtonen, T. J. Autio, V. Harila, V. Anttonen, G. K. Sándor, and L. 

P. Ylikontiola. 2015. 'The association of cleft severity and cleft palate repair technique 

on hearing outcomes in children in northern Finland', J Craniomaxillofac Surg, 43: 

1863-7. 

Liu, L., Y. G. Sun, L. Ma, W. Zhao, and R. Wu. 2004. '[Effect of ventilation tube 

insertion on otitis media with effusion in cleft palate children]', Zhonghua Er Bi Yan 

Hou Ke Za Zhi, 39: 216-8. 

Maheshwar, A. A., M. A. Milling, M. Kumar, M. I. Clayton, and A. Thomas. 2002. 

'Use of hearing aids in the management of children with cleft palate', Int J Pediatr 

Otorhinolaryngol, 66: 55-62. 

Mangia, L. R. L., B. Tramontina, R. Tonocchi, and J. F. Polanski. 2019. 'Correlation 

between Type of Clefting and the Incidence of Otitis Media among Children with Lip 

and/or Palate Clefts', ORL J Otorhinolaryngol Relat Spec, 81: 338-47. 



121 

 

Markey, J. D., R. G. Maine, K. Daniels, D. S. Corlew, G. Gregory, and H. Palacio. 

2014. 'Ear disease following cleft lip and palate surgery without tympanostomy tube 

placement', Otolaryngology - Head and Neck Surgery (United States), 151: P102. 

Maschi, Claude, Hervé Caci, Sonanda Bailleux, Grégoire D'Andréa, and Charles 

Savoldelli. 2018. 'Otologic Outcomes With Two Different Surgical Protocols in 

Patients With a Cleft Palate', Cleft Palate-Craniofacial Journal, 55: 1289-95. 

Mattucci, K. F. 1979. 'Cleft palate patient. Otologic management', New York State 

Journal of Medicine, 79: 333-39. 

Méndez, R., M. G. Tellado, J. L. López-Cedrún, and I. Álvarez-Paredes. 2006. 

'Significance of early diagnosis and treatment of otitis media with effusion in cleft 

palate pediatric patients', Pediatrika, 26: 9-13. 

Merrick, G. D., J. Kunjur, R. Watts, and A. F. Markus. 2007. 'The effect of early 

insertion of grommets on the development of speech in children with cleft palates', 

British Journal of Oral and Maxillofacial Surgery, 45: 527-33. 

Moeller, P. 1975. 'Long term otologic features of cleft palate patients', Archives of 

Otolaryngology, 101: 605-07. 

Moller, P. 1982. 'Selective use of ventilating tubes in the treatment of secretory otitis 

media and retractions of the ear drum', Acta Oto-Laryngologica, 94: 158-60. 

Moss, A. L. H., and S. Fonseca. 2006. 'Audiological issues in children with cleft lip and 

palate in one area of the U.K', Cleft Palate-Craniofacial Journal, 43: 420-28. 

Mousavi, S. A., M. Nikkhah, R. Poormoosa, S. J. Mousavi, and A. A. Darabi. 2016. 

'Evaluation of tympanometry results and the need for ventilation tube placement in 

children with cleft palate', Journal of Mazandaran University of Medical Sciences, 25: 

229-34. 

Nogan, S., K. Phillips, and J. Grischkan. 2017. 'The treatment of otorrhea in children 

with cleft palate: An institutional review', Ear Nose Throat J, 96: 164-68. 

Herbild, O., N. J. Johnsen, and P. B. Iversen. 1982. 'Screening tympanometry in 

children with cleft palates', Ugeskrift for Laeger, 144: 638-41. 

Hirschberg, J. 2001. '[Functional consequences of cleft palate and its management]', 

Orv Hetil, 142: 1259-63. 

Hoe, Y. 2016. 'Treatment and outcome of otitis media with effusion in cleft palate 

patients', Journal of Laryngology and Otology, 130: S177. 

Hoghoughi, M. A., T. Kazemi, A. Khojasteh, R. Habibagahi, Z. Kalkate, Z. Zarei, H. 

Hosseinpour, and M. Salimi. 2021. 'The effect of intervelar veloplasty under 

magnification (Sommerlad’s Technique) without tympanostomy on middle ear effusion 

in cleft palate patients', BMC Pediatrics, 21. 



122 

 

Holland Brown, T., M. Salorio-Corbetto, R. Gray, A. James Best, and J. E. Marriage. 

2019. 'Using a Bone-Conduction Headset to Improve Speech Discrimination in 

Children With Otitis Media With Effusion', Trends Hear, 23: 2331216519858303. 

Hörmann, K., and M. Roehrs. 1991. '[Middle-ear findings in young cleft lip and palate 

children. Comparison of two treatment clinics]', Dtsch Z Mund Kiefer Gesichtschir, 15: 

149-52. 

Hornigold, R., A. Morley, R. J. Glore, J. Boorman, and R. Sergeant. 2008. 'The long-

term effect of unilateral t-tube insertion in patients undergoing cleft palate repair: 20-

year follow-up of a randomised controlled trial', Clin Otolaryngol, 33: 265-8. 

Hu, A., A. D. Shaffer, and N. Jabbour. 2020. 'Eustachian Tube Dysfunction in Children 

With Unilateral Cleft Lip and Palate: Differences Between Ipsilateral and Contralateral 

Ears', Cleft Palate Craniofac J, 57: 723-28. 

Huang, C. Y., C. S. Wu, C. H. Tang, M. C. Wang, T. Y. Kuo, and T. Y. Tu. 2016. 

'Palatoplasty decreases the re-insertion rate of middle ear ventilation tube in cleft palate 

children - A population-based birth cohort study', Acta Otolaryngol, 136: 768-74. 

Inoue, M., M. Hirama, S. Kobayashi, N. Ogahara, M. Takahashi, and N. Oridate. 2020. 

'Long-term outcomes in children with and without cleft palate treated with 

tympanostomy for otitis media with effusion before the age of 2 years', Acta Oto-

Laryngologica, 140: 982-89. 

Jarvis, J. F. 1976. 'Audiological status of children with cleft palate: a review of 350 

cases', Audiology, 15: 242-48. 

Jiang, W., T. He, Q. Zheng, W. Zheng, B. Shi, C. Yang, and C. Li. 2015. 'Integrated 

assessment of middle ear dysfunction in cleft palate patients and optimization of 

therapeutic schedule', Hua xi kou qiang yi xue za zhi = Huaxi kouqiang yixue zazhi = 

West China journal of stomatology, 33: 255-58. 

Jin, L., K. Li, and X. Li. 2019. 'Clinical outcomes of otitis media with effusion 

following palatoplasty in patients with incomplete cleft palate', Acta Otolaryngol, 139: 

1-5. 

Jocelyn, L. J., M. A. Penko, and H. L. Rode. 1996. 'Cognition, communication, and 

hearing in young children with cleft lip and palate and in control children: a 

longitudinal study', Pediatrics, 97: 529-34. 

Hanes, L. A., A. Murphy, J. E. Hatchette, R. Delorey, K. L. Wilson, P. Hong, and M. 

Bezuhly. 2015. 'Chronic Otitis Media with Effusion Is Associated with Increased Risk 

of Secondary Speech Surgery', Plast Reconstr Surg, 136: 343-49. 

Hassan, M. E., and S. Askar. 2007. 'Does palatal muscle reconstruction affect the 

functional outcome of cleft palate surgery?', Plast Reconstr Surg, 119: 1859-65. 



123 

 

Hassmann-Poznańska, E., A. Goździewski, M. Piszcz, and B. Skotnicka. 2010. '[Long 

term sequelae of otitis media with effusion during childhood]', Otolaryngol Pol, 64: 

234-9. 

Handžić, J., B. Radić, B. Nevajda, F. A. Hadi, T. Bagatin, and I. Vladika. 2011. 

'Characteristics of the hearing loss in unilateral cleft lip and palate-influence on 

communication', Collegium Antropologicum, 35: 155-58. 

 

Wrong study design  

Kuşcu, O., RÖ Günaydın, M. İcen, O. Ergün, M. E. Kulak Kayikci, T. Yılmaz, F. F. 

Özgür, and M. U. Akyol. 2015. 'The effect of early routine grommet insertion on 

management of otitis media with effusion in children with cleft palate', J 

Craniomaxillofac Surg, 43: 2112-5. 

Kwan, W. M. Y., V. J. Abdullah, K. Liu, C. A. Van Hasselt, and M. C. F. Tong. 2011. 

'Otitis media with effusion and hearing loss in chinese children with cleft lip and palate', 

Cleft Palate-Craniofacial Journal, 48: 684-89. 

Laohasiriwong, S., W. Gromkhuntod, T. Ratanaanekchai, and P. Thanawirattananit. 

2016. 'Audiologic Outcomes after Myringotomy with Pressure Equalizing Tube 

Insertion in Cleft Palate Children with Otitis Media with Effusion', J Med Assoc Thai, 

99 Suppl 5: S86-91. 

Lau, C. C., K. K. Loh, and N. Kunaratnam. 1988. 'Middle ear diseases in cleft palate 

patients in Singapore', Ann Acad Med Singap, 17: 372-4. 

Lee, J. W., A. Bayoumi, T. T. Tollefson, and J. L. Funamura. 2018. 'Relating cleft 

palate severity to otologic outcomes in children', Otolaryngology - Head and Neck 

Surgery (United States), 159: P162. 

Lehtonen, V., R. H. Lithovius, T. J. Autio, G. K. Sándor, L. P. Ylikontiola, V. Harila, P. 

Pesonen, S. Koskinen, and V. Anttonen. 2016. 'Middle ear findings and need for 

ventilation tubes among pediatric cleft lip and palate patients in northern Finland', J 

Craniomaxillofac Surg, 44: 460-4. 

Lithovius, R. H., V. Lehtonen, T. J. Autio, V. Harila, V. Anttonen, G. K. Sándor, and L. 

P. Ylikontiola. 2015. 'The association of cleft severity and cleft palate repair technique 

on hearing outcomes in children in northern Finland', J Craniomaxillofac Surg, 43: 

1863-7. 

Liu, L., Y. G. Sun, L. Ma, W. Zhao, and R. Wu. 2004. '[Effect of ventilation tube 

insertion on otitis media with effusion in cleft palate children]', Zhonghua Er Bi Yan 

Hou Ke Za Zhi, 39: 216-8. 

Maheshwar, A. A., M. A. Milling, M. Kumar, M. I. Clayton, and A. Thomas. 2002. 

'Use of hearing aids in the management of children with cleft palate', Int J Pediatr 

Otorhinolaryngol, 66: 55-62. 



124 

 

Mangia, L. R. L., B. Tramontina, R. Tonocchi, and J. F. Polanski. 2019. 'Correlation 

between Type of Clefting and the Incidence of Otitis Media among Children with Lip 

and/or Palate Clefts', ORL J Otorhinolaryngol Relat Spec, 81: 338-47. 

Markey, J. D., R. G. Maine, K. Daniels, D. S. Corlew, G. Gregory, and H. Palacio. 

2014. 'Ear disease following cleft lip and palate surgery without tympanostomy tube 

placement', Otolaryngology - Head and Neck Surgery (United States), 151: P102. 

Maschi, Claude, Hervé Caci, Sonanda Bailleux, Grégoire D'Andréa, and Charles 

Savoldelli. 2018. 'Otologic Outcomes With Two Different Surgical Protocols in 

Patients With a Cleft Palate', Cleft Palate-Craniofacial Journal, 55: 1289-95. 

Mattucci, K. F. 1979. 'Cleft palate patient. Otologic management', New York State 

Journal of Medicine, 79: 333-39. 

Méndez, R., M. G. Tellado, J. L. López-Cedrún, and I. Álvarez-Paredes. 2006. 

'Significance of early diagnosis and treatment of otitis media with effusion in cleft 

palate pediatric patients', Pediatrika, 26: 9-13. 

 

 

  



125 

 

Wrong outcomes  

Smallridge, J., A. J. Hall, R. Chorbachi, V. Parfect, M. Persson, A. J. Ireland, A. K. 

Wills, A. R. Ness, and J. R. Sandy. 2015. 'Functional outcomes in the Cleft Care UK 

study--Part 3: oral health and audiology', Orthod Craniofac Res, 18 Suppl 2: 25-35. 

Padovano, W. M., A. K. Snyder-Warwick, G. B. Skolnick, K. D. Pfeifauf, M. D. 

Menezes, L. M. Grames, S. Cheung, A. M. Kim, M. M. Cradock, S. D. Naidoo, and K. 

B. Patel. 2020. 'Evaluation of Multidisciplinary Team Clinic for Patients With Isolated 

Cleft Lip', Cleft Palate Craniofac J, 57: 900-08. 

Ness, A. R., A. K. Wills, O. Mahmoud, A. Hall, D. Sell, J. Smallridge, L. Southby, D. 

Stokes, S. Toms, A. Waylen, Y. Wren, and J. R. Sandy. 2017. 'Centre-level variation in 

treatment and outcomes and predictors of outcomes in 5-year-old children with non-

syndromic unilateral cleft lip treated within a centralized service: the Cleft Care UK 

study. Part 6: summary and implications', Orthod Craniofac Res, 20 Suppl 2: 48-51. 

Muntz, H. R. 1993. 'An overview of middle ear disease in cleft palate children', Facial 

Plast Surg, 9: 177-80. 

Mohiuddin, S., K. Payne, E. Fenwick, K. O'Brien, and I. Bruce. 2015. 'A model-based 

cost-effectiveness analysis of a grommets-led care pathway for children with cleft 

palate affected by otitis media with effusion', Eur J Health Econ, 16: 573-87. 

McAndrew, L. 2020. 'Parental Judgement of Hearing Loss in Infants With Cleft Palate', 

Cleft Palate-Craniofacial Journal, 57: 886-94. 

Kuo, C. L., Y. H. Tsao, H. M. Cheng, C. F. Lien, C. H. Hsu, C. Y. Huang, and A. S. 

Shiao. 2014. 'Grommets for otitis media with effusion in children with cleft palate: a 

systematic review', Pediatrics, 134: 983-94. 

Kuo, C. L., Y. H. Tsao, and A. S. Shiao. 2015. 'Critical reassessment of the probability 

of receiving additional ventilation tube insertion for recurrent otitis media with effusion 

in children with cleft palate', Acta Oto-Laryngologica, 135: 519-20. 

Hunter, L. L., D. Bagger-Sjoback, and M. Lundberg. 2008. 'Wideband reflectance 

associated with otitis media in infants and children with cleft palate', Int J Audiol, 47 

Suppl 1: S57-61. 

Karanth, T. K., and K. R. Whittemore. 2018. 'Middle-ear disease in children with cleft 

palate', Auris Nasus Larynx, 45: 1143-51. 

Kemaloglu, Y. K., T. Kobayashi, and T. Nakajima. 1999. 'Analysis of the craniofacial 

skeleton in cleft children with otitis media with effusion', International Journal of 

Pediatric Otorhinolaryngology, 47: 57-69. 

Kim, E., M. D. Kanack, M. D. Dang-Vu, D. Carvalho, M. C. Jones, and A. A. Gosman. 

2017. 'Evaluation of Ventilation Tube Placement and Long-term Audiologic Outcome 

in Children With Cleft Palate', Cleft Palate Craniofac J, 54: 650-55. 



126 

 

Klausen, O., P. Møller, A. Holmefjord, S. Reisaeter, and A. Asbjørnsen. 2000. 'Lasting 

effects of otitis media with effusion on language skills and listening performance', Acta 

Otolaryngol Suppl, 543: 73-6. 

Klintö, K., M. Sporre, and M. Becker. 2021. 'Speech in a consecutive series of children 

born with cleft lip and palate with and without syndromes and/or additional 

malformations', BMC Pediatrics, 21. 

Klockars, T., and J. Rautio. 2012. 'Early placement of ventilation tubes in cleft lip and 

palate patients: Does palatal closure affect tube occlusion and short-term outcome?', 

International Journal of Pediatric Otorhinolaryngology, 76: 1481-84. 

Knapik, M., and I. Saliba. 2012. 'Myringoplasty in children with cleft palate and 

craniofacial anomaly', Int J Pediatr Otorhinolaryngol, 76: 278-83. 

Kobayashi, H., T. Sakuma, N. Yamada, and H. Suzaki. 2012. 'Clinical outcomes of 

ventilation tube placement in children with cleft palate', Int J Pediatr Otorhinolaryngol, 

76: 718-21. 

Koempel, J., B. Osterbauer, I. Badash, P. Goel, A. Fahradyan, Z. Zhang, and J. 

Hammoudeh. 2021. 'Exceptionally early tympanostomy tube placement in pediatric 

patients with cleft lip and palate', Int J Pediatr Otorhinolaryngol, 145: 110744. 

Kuo, Chin-Lung. 2015. 'A critical appraisal of ventilation tube insertion in children with 

cleft palate...JAMA Otolaryngol Head Neck Surg. 2014 Oct;140(10):940-3', JAMA 

Otolaryngology-Head & Neck Surgery, 141: 189-90. 

Kuo, C. L., C. F. Lien, C. H. Chu, and A. S. Shiao. 2013. 'Otitis media with effusion in 

children with cleft lip and palate: A narrative review', International Journal of Pediatric 

Otorhinolaryngology, 77: 1403-09. 

Kuşcu, O., RÖ Günaydın, M. İcen, O. Ergün, M. E. Kulak Kayikci, T. Yılmaz, F. F. 

Özgür, and M. U. Akyol. 2015. 'The effect of early routine grommet insertion on 

management of otitis media with effusion in children with cleft palate', J 

Craniomaxillofac Surg, 43: 2112-5. 

Kwan, W. M. Y., V. J. Abdullah, K. Liu, C. A. Van Hasselt, and M. C. F. Tong. 2011. 

'Otitis media with effusion and hearing loss in chinese children with cleft lip and palate', 

Cleft Palate-Craniofacial Journal, 48: 684-89. 

Laohasiriwong, S., W. Gromkhuntod, T. Ratanaanekchai, and P. Thanawirattananit. 

2016. 'Audiologic Outcomes after Myringotomy with Pressure Equalizing Tube 

Insertion in Cleft Palate Children with Otitis Media with Effusion', J Med Assoc Thai, 

99 Suppl 5: S86-91. 

Lau, C. C., K. K. Loh, and N. Kunaratnam. 1988. 'Middle ear diseases in cleft palate 

patients in Singapore', Ann Acad Med Singap, 17: 372-4. 



127 

 

Lee, J. W., A. Bayoumi, T. T. Tollefson, and J. L. Funamura. 2018. 'Relating cleft 

palate severity to otologic outcomes in children', Otolaryngology - Head and Neck 

Surgery (United States), 159: P162. 

Lehtonen, V., R. H. Lithovius, T. J. Autio, G. K. Sándor, L. P. Ylikontiola, V. Harila, P. 

Pesonen, S. Koskinen, and V. Anttonen. 2016. 'Middle ear findings and need for 

ventilation tubes among pediatric cleft lip and palate patients in northern Finland', J 

Craniomaxillofac Surg, 44: 460-4. 

Lithovius, R. H., V. Lehtonen, T. J. Autio, V. Harila, V. Anttonen, G. K. Sándor, and L. 

P. Ylikontiola. 2015. 'The association of cleft severity and cleft palate repair technique 

on hearing outcomes in children in northern Finland', J Craniomaxillofac Surg, 43: 

1863-7. 

 

  



128 

 

Appendix IV: Characteristics of included studies  
 

1 A palindrome representing the anatomic structures, proceeding from the patient's right side toward left side. Each letter of the of the acronym confirms involvement of that part of the anatomy as well as the severity 

of the clefting.  

 

Author 

(year) 

Country Study design Total participants 

n, intervention  

n, control 

Age range Cleft type 

classification 

Intervention Follow-up 

period 

Outcomes measures 

Robson 

(1992)  

UK Retrospective 

cohort 

70 participants 

38 

32 

6 mo – 12 

yrs 

Complete vs 

incomplete  

Ventilation tubes 

Observation 

5 years - Hearing 

- Speech/language 

- Repeat tympanostomy rate 

- Presence of effusion 

- Otological complications  

 

Ŝubarević 

(2015)  

Serbia Prospective 

cohort 

90 participants  

45 

45 

6mo – 5 yrs Not specified Ventilation tubes 

Observation 

5 years - Hearing 

- Speech/language 

- Tympanogram type 

- Presence of effusion 

- Otological complications  

 

Hubbard 

(1985)  

USA Retrospective 

cohort 

48 participants  

24 

24 

 

5 – 11 yrs Complete vs 

incomplete  

Early ventilation 

tubes  

Observation/ 

Delayed 

ventilation tubes 

at >36 months 

Not specified  - Hearing 

- Speech/language 

- Tympanogram type 

- Presence of effusion 

- Otological complications  

 

Shaw (2003)  UK Retrospective 

audit 

72 participants 

20 

52 

Not 

specified  

LAHSHSAL1 Ventilation tubes 

Observation  

Not specified  - Speech/language 
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Appendix V: Raw data for Otological complications 

 

 

 

 

 

 

Study Intervention 

group 

Controls 

group 

Complications (Intervention vs control) 

Robson 

(1992) 

47%  9%  - Atelectasis – 5.3% 

- Retraction 18.4% 

- Tympanosclerosis – 15.7% 

- Otorrhoea – 5.2% 

- Perforation 2.6%  

 

Ŝubarević 

(2018) 

13% 

-  

11% Not reported 

Hubbard 

(1985 

30%  26%  - perforation (16.6%) vs (8.3%) 

- Retraction/ atelectasis (19.4%) vs (11.1%) 

- Tympanosclerosis (55.5%) vs (61.1%) 




