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ABSTRACT

Background. Children with cleft palate (CP) are at high risk for otitis media with effusion (OME), which may
impair hearing, speech, and development. Although ventilation tube (VT) insertion during palatoplasty is
common, its universal use is debated due to uncertain long-term benefits and potential complications. This study
aimed to identify preoperative audiological predictors of VT necessity and evaluate VT-related complications.

Methods. A retrospective review was conducted on 65 non-syndromic CP patients who underwent palatal
repair without prior or concurrent VT placement. Preoperative audiological evaluations were performed, and
patients were followed postoperatively for VT insertion and complications. Preoperative hearing thresholds,
cleft severity (Veau classification), and VT related complications were analyzed statistically.

Results. The likelihood of VT insertion rose significantly in parallel with the severity of preoperative hearing
loss, ranging from just 5.9% in patients with normal hearing to 75% in those with moderate conductive hearing
loss (CHL) (p < 0.001). Pairwise comparisons showed significant differences between normal hearing and both
mild (p = 0.0026) and moderate CHL (p = 0.01). CP severity was not associated with preoperative hearing but
correlated with higher VT placement (Veau I: 10%, Veau IV: 69.2%; p = 0.035). Complications included otorrhea
(45.2%), early extrusion (35.5%), and tympanic membrane perforation (12.9%), with no significant associations
to preoperative hearing level and CP severity.

Conclusion. Preoperative hearing level at the time of palate repair is a strong predictor of VT need in CP
patients. Mild to moderate CHL significantly increases the risk of persistent OME, supporting early intervention.
Normal or slight loss often resolves without treatment, favoring a conservative approach. Higher cleft severity is
associated with increased VT placement rates; it does not correlate with preoperative hearing levels or increased
VT-related complications. These findings highlight the value of individualized, hearing-based decisions over
routine tube placement.
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Cleft lip with or without cleft palate (CLP) A decrease in eustachian tube function,

represents one of the most prevalent congenital ~ particularly an impairment in the opening
anomalies, with an incidence ranging from function, results from malfunction of the tensor
1/500 to 1/1000 births.! Children with cleft veli and levator veli palatini muscles, which are
palate (CP) are at increased risk of developing compromised in patients with CP. This causes

otitis media, with rates approaching 100%.? a disruption in the middle ear airflow, which
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facilitates the development of otitis media with
effusion (OME). OME is well-documented to
impede speech and language development,
underscoring the critical need for accurate
diagnosis and prompt treatment in patients
with CP.>®

The standard approach to addressing OME
in patients with CP involves the insertion
of ventilation tubes (VT) during CP repair
procedures.® VT insertion is mostly performed to
restore hearing immediately in order to prevent
or minimize developmental impairment in
children with OME.” However, recent reports
suggest that not all patients with OME require
VTs during palate surgery, as the procedure
itself has demonstrated the capacity to improve
middle ear ventilation and Eustachian tube
function.®® Thus, the meticulous selection of
patients who are suitable candidates for VT
insertion is paramount for healthcare providers
and patients alike, aiming to mitigate potential
complications such as recurrent otorrhea,
permanent alterations to the tympanic
membrane, and iatrogenic cholesteatoma
formation.’®® Furthermore, research indicates
that prophylactic VT insertion may not offer
significant advantages over vigilant monitoring
of middle ear status in patients with CP and
OME." The current trend leans towards a
‘wait-and-see’ approach regarding middle ear
effusion, steering away from prophylactic VT
insertion during palate surgery.'">"

This study aimed to assess the significance of
ontological and audiological findings in patients
who had undergone palate surgery, with the
objective of identifying potential candidates for
VT insertion.

Materials and Methods

This article is a retrospective case review,
and all interventions were performed in the
Departments of Audiology, Otolaryngology-
Head and Neck Surgery, and Plastic and
Reconstructive Surgery at Hacettepe University
Hospital, a tertiary reference center. The study
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was approved by the Hacettepe University
Ethics Committee for Non-Interventional
Clinical Investigations with the number 21/859.

Patients

A retrospective review was conducted on
the medical records of patients with CP who
underwent surgery at our institution between
February 2016 and September 2021. Inclusion
criteria required children (<18 years) with CP
not associated with a genetic syndrome, to have
undergone palate repair, to have completed
regular otological and audiological follow-
up, and to have completed at least one year of
follow-up. Exclusion criteria included patients
with isolated cleft lip, those who had a VT
placed prior to or during palate surgery, those
with sensorineural or mixed hearing loss, those
with unilateral hearing loss, and those who did
not meet the one-year follow-up requirement.
Patients were excluded if they had syndromic
CP, as this condition is frequently linked to
craniofacial skeletal abnormalities that increase
susceptibility to multifactorial middle ear
disease and other etiologies of hearing loss.
A total of 65 patients with CP who met these
criteria were included in the study.

Interventions

All newborns, including those with CP,
were screened with the automatic auditory
brainstem response (AABR) test using the MB
11 BERAphone (CE certificate 0123, Berlin,
Germany) shortly after birth as part of the
nationwide screening program. Infants with CP
are at increased risk of conductive hearing loss,
often due to middle ear effusion. Therefore,
comprehensive audiological evaluations at 3
and 6 months of age are recommended, even
if the initial newborn screening is passed. For
patients with CP who fail the screening test,
diagnostic tests such as air and bone conduction
ABR and behavioral observation audiometry
have been performed at around 3 months of
age. Patients continued to receive audiological
evaluation every 3 months until palate surgery.
The patients included in the study consisted
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of patients who did not receive a VT before
or during palate repair. The last audiological
evaluations of the patients before palate repair
were noted. The relationship between hearing
levels before palate repair and the rate of VT
placement during follow-up was analyzed.
Early extrusion, need for re-tube placement,
VT-related otorrhea, permanent perforation
and cholesteatoma development were noted in
the follow-up of patients with VT placement.

CP were classified according to the Veau
classification.”® According to Veau, defects of
the soft palate only are classified as Group I,
defects involving the hard palate and soft palate
are classified as Group 2, defects involving the
soft palate up to the alveolus, usually with
involvement of the lip, are classified as Group
3, and complete bilateral clefts are classified as
Group 4. Between months 9 and 12, patients
underwent palate repair at the Department of
Plastic and Reconstructive Surgery. Furlow
palatoplasty was preferred in Veau I clefts,
given its adequacy for narrow defects;
however, in cases with wider clefts, Dorrance
palatoplasty was employed due to insufficient
tissue mobilization with the Furlow method
alone. For Veau II clefts, Dorrance was the
standard approach, but in clefts too wide for
tension-free closure, a two-flap palatoplasty
was used. Conversely, a minority of patients
with narrow Veau II clefts underwent primary
repair without flap elevation. In more complex
Veau IIl and IV clefts, two-flap palatoplasty was
routinely selected, as it allows for greater tissue
mobilization and tension-free closure, which
simpler techniques could not achieve. These
decisions were made on a case-by-case basis
following intraoperative assessment of cleft
width and tissue characteristics.

Otological examination and pneumatic
otoscopy findings were complemented with
impedance and audiometric measurements.
GSI TympStar Version 1 (CE certificate 0344;
Smerum, Denmark) was used to measure
middle ear impedance. Type A tympanograms,
with their peak pressures within -50 daPa
and compliance ranging from 0.2 to 1.4 cc,
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were considered normal. Pathological curves
included tympanograms Ad, As, B, and C.

For children older than 5 years of age, pure tone
averages (PTA) at 500, 1000, 2000, and 4000 Hz
were calculated, and the level of hearing loss
was classified based on Clark’s evaluation':
0-15 dB as normal hearing, 16-25 dB as slight
hearing loss, 2640 dB as mild hearing loss,
41-55 dB as moderate hearing loss, 56-70 dB
as moderately severe hearing loss, 71-90 dB
as severe hearing loss, and more than 91 dB as
profound hearing loss.

Statistical analysis

Data analysis was performed using SPSS
25 (SPSS Inc., Chicago, IL, USA). The chi-
square (x?) test was utilized to investigate the
relationship between categorical variables.
Post-hoc analysis with Bonferroni correction
was employed to compare every subset further.
Subgroup analysis utilized the phi test, and
Cramer’s V was used to calculate effect sizes
in a 4x2 table. Effect sizes of 0.1, 0.3, and 0.5
were classified as small, medium, and large,
respectively. A p-value below 0.05 indicated
statistical significance.

Results

Patient demographics

Of the patients included in the study, 60%
(n=39) were male and 40% (n=26) were female.
The age of the patients at the time of palate
surgery ranged from 8 to 35 months, with a
mean age of 10.7+4 months. Of the patients,
15.4% (n=10) had Veau type 1, 33.8% (n=22) had
Veau type 2, 30.8% (n=20) had Veau type 3 and
20% (n=13) had Veau type 4 CP anomalies. The
most preferred surgical technique for palate
repair in patients with Veau 1 CP was Furlow
palatoplasty (90%, n=9), in patients with Veau 2
CP it was Dorrance palatoplasty (54.5%, n=12),
and in patients with Veau 3 CP and Veau 4 CP
it was two flap palatoplasty (95%, n=19 and
100%, n=13 respectively). Preoperative hearing
levels were normal in 26.1% of patients (n=17),
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while 15.4% of patients (n=10) had bilateral
slight conductive hearing loss (CHL), 46.2%
of patients (n=30) had bilateral mild CHL, and
12.3% of patients (n=8) had bilateral moderate
CHL. VTs were not inserted during the follow-
up period, as the hearing of 52.3% of patients
(n=34) remained within normal limits or the
hearing of patients with hearing loss returned
to normal. However, a VT was placed in 47.7%
of patients (n=31) because their hearing did
not improve, or their hearing loss progressed.
While 30.8% of patients (n=20) had a VT placed
only once, 16.9% of patients (n=11) required
VT insertion more than once because the VT
extruded early, and OME persisted (Table I).

CP type and its effect on preoperative hearing
levels and progression of hearing loss

The percentage of patients with normal hearing
before CP repair was 50% (n=5), 27.3% (n=6),
15% (n=3) and 23.1% (n=3) in the Veau 1, 2, 3
and 4 groups, respectively. No significant
relationship was found between the CP type
and the preoperative hearing levels of the
patients (x*=4.83 and p=0.848, Table II). After
CP surgery, VT was placed in 10% (n=1), 45.5%
(n=10), 55% (n=11) and 69.2% (n=9) of patients
in the Veau 1, 2, 3 and 4 groups, respectively,
because hearing did not improve or worsened.
A significant relationship was found between

Table I. Patient demographics, n (%).
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the severity of the CP and the insertion of VT
during the patients’ follow-up (x*=8.585 and
p=0.035, Table II).

Effect of hearing levels before CP surgery on
VT insertion rate

All  patients underwent an otological
examination, = tympanometry and  age-
appropriate audiometric testing (including bone
conduction ABR) prior to palate surgery. While
26.1% of patients (n=17) had normal hearing,
73.9% of patients (n=48) had varying degrees
of CHL (Table I). VTs were placed during
follow-up in 5.9% (n=1) of patients with normal
hearing, 50% (n=5) of those with slight hearing
loss, 63.3% (n=19) of those with mild hearing
loss and 75% (n=6) of those with moderate
hearing loss (Table III). A significant and strong
relationship was found between the level of
hearing loss in patients before CP surgery and
the insertion of VTs during follow-up (x*=17.26,
p=0.0006, Cramer’s V: 0.515, Table III). In other
words, as the degree of hearing loss prior to
CP surgery increased, the likelihood of OME
resolution decreased and the need for VTs
increased. In pairwise comparisons, there was
a significant difference in the need for tube
insertion between normal vs. mild HL (x*=12.39;
p=0.0026, phi=0.513) and normal vs. moderate
HL (x*=9.69, p=0.01, phi=0.622, Table IV).

Gender Male 39 (60%)
Female 26 (40%)
CP type Veau 1 10 (15.4%)
Veau 2 22 (33.8%)
Veau 3 20 (30.8%)
Veau 4 13 (20%)
Hearing levels before CP Repair Bilateral normal hearing 17 (26.1%)
Bilateral slight CHL 10 (15.4%)
Bilateral mild CHL 30 (46.2%)
Bilateral moderate CHL 8 (12.3%)
Ventilation tube insertion No 34 (52.3%)
Yes Only once 20 (30.8%)

More than once

11 (16.9%)

CHL: conductive hearing loss, CP: cleft palate
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> VT-related complications
h (99}
g & The follow-up period of the 47.7% of patients
S = (n=31) who had a VT inserted ranged from 12
S 5 to 118 months. The median follow-up was 42
= | & 8 months. No significant relationship was found
5, < between cleft severity and VT complications
E=a (Table V). Although early extrusion was more
vl e 0 . Y . .
2|7 ] frequently observed in patients with greater
2= * preoperative HL, the association was not
2| statistically significant (p = 0.118). Similarly,
5 2l o\:i Q) no significant correlations were found between
= § S w8 % hearing levels and otorrhea (p = 0.706) or
é é ~ § = > persistent perforation (p = 0.443, Table VI).
. . In 16.9% of patients (n=11), the VT extruded
E ENEOET early before the OME resolved and these
> g2 Lg ) patients required more than one episode of VT
g RS B g insertion. These patients required an average
2 ® 2 of 2.82 VT insertions. 45.2% of patients (n=14)
*_% - pud T had at least one episode of VT otorrhea. 12.9%
g o g of patients (n=4) had a permanent perforation
5 % - |E of the tympanic membrane after extrusion
E, @ S 2 of the VT (Table V). In all reported cases, the
A z
< 5 5 VT had extruded spontaneously rather than
£ = £ being removed surgically. The diagnosis of
L -~ ~ V2 . ”
z P SESES § 5 permanent perforation” was made at least
A — - . . .
S % \‘9, S = ©Ole 12 months after extrusion, during routine
42 s é H g postoperative follow-up. All 4 patients who
S| 2 — s developed a persistent perforation were found
w| ~ X o = .
= & TS % N P to have had at least one episode of VT otorrhea.
AEEEEEE
> = — —| 9
S|8|2|” 2= <|&
2 T | . 15 Discussion
b= TS X & e
SRR . ,
e S R R A k= CP type and its effect on hearing status and
= | - o .
i 0 = 5 progression
I 50 @
Q. = .
v -g . ~|7 It is reasonable to expect that more severe CP
Tg £ B N S|z types (e.g., BCLP, Veau IV) would be associated
E g i« ) S Qs with poorer initial hearing status and less
o N favorable OME prognosis.® Previous studies
3 g z 2 have indicated that a higher proportion of
Q . . .
E é £ % patients with complete clefts require repeat VT
gl 2 g |9 a4 g o8 placements compared to those with incomplete
%] © S
ey T clefts.”? Conversely, Shaffer et al. found no
g2 ° f;) association between multiple VT insertions
s £ 2 and CP type or Veau classification.”? Similarly,
?; Tl o g Nomura et al. observed no correlation between
= g3 § % § 5 E the recurrence of OME after palatoplasty and
=10 21> > > >10 CP type.®
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Table III. Rates of ventilation tube insertion during follow-up of patients by hearing level of patients before
palatal surgery.

Ventilation Tube Insertion , n (%)

Hearing Level Chi-square p Cramer’s V
No Yes
Bilateral normal 16 (94.1%) 1(5.9%)
Bilateral slight HL 5 (50%) 5 (50%)
] ) 17.26 0.0006* 0.515
Bilateral mild HL 11 (36.7%) 19 (63.3%)
Bilateral moderate HL 2 (25%) 6 (75%)

Chi-square test, *p<0.05 accepted as statistically significant, Cramer’s V represents strength of association, HL: hearing loss.

Table IV. Pairwise comparison of ventilation tube insertion rates by hearing level of patients before palatal
surgery.

Pairwise Comparisons Chi-square p value (raw) p value (corrected) Phi
Normal vs. slight HL 4.76 0.029 0.174 0.42
Normal vs. mild HL 12.39 0.0004* 0.0026* 0.513
Normal vs. moderate HL 9.69 0.0018* 0.01* 0.622
Slight vs. mild HL 0.13 0.71 1 0.058
Slight vs. moderate HL 0.35 0.55 1 0.14
Mild vs. moderate HL 0.04 0.84 1 0.03

Chi-square test, the adjusted p cut-off for raw p was accepted as 0.0083 (0.05/6). *p<0.05 accepted as statistically significant
for p-values corrected by Bonferroni method, Phi represents strength of association, HL: hearing loss.

Table V. Frequency of complications in patients with ventilation tubes by cleft palate type.

Veau 1 Veau 2 Veau 3 Veau 4 Total
Complication Yes No Yes No Yes No Yes No Yes No p (x2)
m M @® @® @® @® @® @ n (%) n (%)
Early extrusion 0 1 2 8 6 5 3 6 11 (35.5%) 20 (64.5%) 0.339
Otorrhea 1 0 7 3 3 8 3 6 14 (45.2%) 17 (54.8%) 0.131
Permanent perforation 0 1 1 9 1 10 2 7 4 (129%)  27(87.1%) 0.787
Cholesteatoma 0 1 0 10 0 11 0 9 0 (0%) 31 (100%) n/a

X2: Chi-square test, *p<0.05 accepted as statistically significant.

Table VI. Frequency of complications in patients with ventilation tubes by pre-operative hearing level.
Normal hearing Slight HL. Mild HL Moderate HL Total
Complication Yes No Yes No Yes No Yes No Yes No  p(x2)
(n) m @ @ @ @ @® m nl) n (%)

Early extrusion 0 1 0 5 7 12 4 2 11(35.5%) 20 (64.5%) 0.118
Otorrhea 0 1 3 2 8 11 3 3 14 (45.2%) 17 (54.8%) 0.706
Permanent perforation 0 1 2 3 1 18 1 5 4 (129%) 27 (87.1%) 0.443
Cholesteatoma 0 1 0 5 0 19 0 6 0(0%)  31(100%) n/a

X2: Chi-square test, *p<0.05 accepted as statistically significant, HL: hearing loss.
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In our study, although a statistically significant
increase in VT insertion rates was observed
with higher Veau classifications (from 10% in
Veau I to 69.2% in Veau IV; p =0.035), we found
no direct association between cleft severity and
preoperative hearing levels or complication
rates. This partially aligns with the findings
of lemura-Kashiwagi et al., who reported that
patients with more extensive clefts —particularly
those involving the alveolus—were at greater
risk of OME recurrence and thus more likely to
require repeated tympanostomy tube insertion.
However, Schwarz et al. found no statistically
significant correlation between cleft width, cleft
type, and VT insertion prevalence, suggesting
that additional anatomical or functional factors
may influence surgical decisions.* Yoshitomi
et al. further supported this by showing that
cleft width was significantly associated with
the severity and nature of middle ear effusion
prior to palatoplasty, but not with the overall
incidence or duration of OME.” Together, these
findings emphasize the complexity of predicting
VT needs based solely on cleft morphology
and support the use of audiological criteria—
such as hearing thresholds—as a more reliable
indicator, as proposed in our individualized
management strategy.

Prophylactic (early) vs. late grommet insertion

Several studies have demonstrated the
beneficial effects of early tympanostomy
tube placement on hearing, speech, and
language development in children with
CP, supporting a proactive approach to the
management of OME.*??¢% However, other
researchers have raised concerns regarding
this strategy, citing potential complications
such as myringosclerosis, tympanic membrane
perforation, and cholesteatoma formation.*!2%%

Proponents of early tympanostomy tube
placement include Frisina et al. who identified
the absence of a VT at the time of palate repair as
anindependent prognosticrisk factor for hearing
loss in patients with CP.' Similarly, Azman
et al. reported favorable otological outcomes in
younger children who underwent selective VT
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insertion during palatal closure before the age
of one.” Valtonen et al. demonstrated that early
tympanostomy performed at six months of age
yields comparable otological and audiological
outcomes, as well as mastoid air cell system
development, in both cleft and non-cleft
patients with OME, without significant long-
term otologic complications.*® Klockars et al.
suggested that early VT placement, even before
palatal closure, may offer better outcomes.*
Inoue et al. evaluated the long-term otological
and audiological outcomes in children with and
without CP who underwent tympanostomy
for OME before the age of 2.* They concluded
that outcomes were similar in both groups,
affirming the positive effects of VT on hearing
and language development in patients with
OME.

Conversely, Robson et al. reported no significant
advantage of early VI on developmental
outcomes and even observed worse hearing in
the treated group, supporting a conservative
approach.! In their retrospective series of 213 CP
patients with OME, Gani et al. reported that they
placed VT in only 41 patients (19.2%), 22 at the
time of palatal surgery and 19 at follow-up, and
treated the remaining 22 patients (10.3%) with
hearing aids.” In another study, a conservative
approach resulted in a 29% tube insertion rate,
with more frequent grommet use observed
in patients with severe clefts.” These findings
indicate that prophylactic VT placement is
not universally required for all patients with
CP. Systematic reviews by Ponduri et al. and
Kuo et al. concluded that evidence for early
VT benefits remains limited.”” Maina et al.,
in their recent review, emphasized that while
VT insertion may be associated with increased
complication rates, conservative management
can be a safe alternative when hearing is closely
monitored.*

It is intuitively plausible that CP repair
may improve Eustachian tube function by
restoring the integrity of the palatal muscles
and soft palate’, Supporting this, D’Andrea
et al. observed that early interventions, such as
Sommerlad intravelar veloplasty, reduced the
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need for VT insertions by decreasing persistent
OME.? Additionally, some studies indicate that
as Eustachian tube function matures with age,
patients with CP require fewer VT insertions
later in life.”” However, the majority of patients
with CP develop OME at an early age, making
early intervention critical to ensuring their
hearing, speech, and motor development
progress in line with their peers?>%* At
this stage, it is imperative to establish clear,
evidence-based indications to determine which
patients would benefit from VT placement and
the optimal timing for intervention.

A recent guideline clearly stated that VT
insertion may not be required for all CP
patients and should be based on tympanic
membrane status and hearing loss assessment
prior to palatoplasty.” In line with this, our
data suggest that audiological tests are reliable
tools for differentiating risk groups and should
be included in the armamentarium of every
clinician treating these patients. Patients,
especially those with mild and moderate hearing
loss, could benefit from VT insertion during CP
surgery. Because these patients are less likely to
experience resolution of the effusion compared
to patients with normal hearing. In patients with
hearing loss less than 25 dB, watchful waiting
may be a more appropriate approach to avoid
complications of unnecessary VT insertion.

Complications of VT in patients with CP

VT complication rates may reach 80%,
with otorrhea being the most common and
burdensome.* Studies indicate that otorrhea
rates are notably higher in patients with CP
compared to those without.” Ungkanont
indicated that the group undergoing routine
VT insertion exhibited a greater prevalence
of tympanic membrane abnormalities and an
increased number of grommets placed.*

Conversely, a large-scale study involving
3,003 patients found no statistically significant
differences in complication rates, including
otorrhea or the need for ear nose throat (ENT)
follow-ups, between CP patients with tube
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insertion and non-CP patients.”® Similarly, a
retrospective study of 285 patients reported
a low rate (7.5%) of persistent tympanic
membrane perforation following VT insertion,
with only 3 cases of cholesteatoma due to
tympanic membrane retraction.’ Another study
with 116 patients and a 72-month follow-up
concluded that VT insertion did not influence
cholesteatoma development in patients with
Cp.»

In line with the literature, we found that the
most common complication of VT was otorrhea
with rates of 452% (n=14). In our study,
the median follow-up of patients who had
ventilation tubes placed was 42 months, and no
patients developed cholesteatoma. However, it
was found that 12.9% of patients placed in VT
developed a permanent perforation. The reason
why this rate is higher than in the literature may
be due to the use of Paparella type 2 VTs. In our
clinic, because of the longer duration of effusion
and the higher need for repeated VTs in patients
with CP, medium to long term Paparella type 2
tympanostomy tubes are preferred. It is known
that permanent perforation rates increase as the
duration of VT increases.”

In our study, no significant relationship was
found between the type of cleft palate and VT-
related complications. Although the results
of the study by Shaffer et al.> are parallel to
this finding, there are articles in the literature
arguing that the early extrusion rate increases
with increasing cleft palate severity.”?! Our
analysis showed that while complication
rates, particularly early extrusion, appeared
higher in patients with moderate hearing loss,
no statistically significant relationships were
established between preoperative hearing
levels and VT-related complications. Although
several studies have examined the timing of VT
placement and its impact on hearing outcomes
in patients with cleft palate, there is a lack of
research specifically investigating the direct
relationship between preoperative hearing
levels and VT-related complications. Therefore,
further studies are warranted in this area.

345



Tellioglu B, et al

Limitations

The study adds valuable information to
the ongoing debate about prophylactic
versus selective VT insertion during CP
repair, emphasizing evidence-based patient
selection. The study has several limitations.
The heterogeneity in surgical techniques,
including Furlow palatoplasty, Dorrance
palatoplasty, and two-flap palatoplasty, may
have influenced outcomes differently due to
varying effects on Eustachian tube function and
middle ear ventilation. The limited sample size
reduces the statistical power and may obscure
significant differences or relationships between
subgroups. Additionally, the retrospective
design introduces potential bias and limits the
ability to establish causality. As a single-center
study, the findings may not be generalizable to
other populations or healthcare settings. The
use of medium-to-long-term Paparella type
2 tympanostomy tubes, which are associated
with higher rates of permanent perforation,
may have influenced the reported complication
rates, limiting the comparability of the results
with studies using short-term tubes.

Conclusion

This study underscores the importance of
individualized management strategies for OME
in patients with CP. Audiological assessments
proved critical for stratifying risk groups and
identifying candidates for VT insertion. While
mild to moderate hearing loss was significantly
associated with persistent OME and the need
for VTs, patients with normal or slight hearing
loss benefited from a conservative approach,
minimizing unnecessary interventions and
related complications. In addition, the literature
presents some inconsistencies; however, it can be
reasonably inferred that individuals with more
severe cleft deformities are less likely to achieve
resolution of OME. Such cases may necessitate
repeated VT insertions and, therefore, demand
closer and more frequent monitoring.
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Tailoring VT insertion to patients” audiological
profiles may optimize outcomes by balancing
the benefits of early intervention against
potential complications. Further prospective
studies are needed to refine these guidelines
and evaluate long-term impacts on hearing,
speech, and language development.
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