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Abstract: A comprehensive assessment of the treatment outcome in cleft lip and palate involves
evaluating speech and the impact of speech-correcting surgical interventions. This retrospective
case–control study compared the speech outcomes of 37 boys and 19 girls with unilateral cleft lip and
palate (UCLP) who underwent one-stage cleft repair at an average age of 8.1 months and alveolar
bone grafting either before or after 6 years of age, with a non-cleft control group at an average
age of 10 years. Two experienced speech and language pathologists conducted perceptual speech
assessments using a specialized test of 27 sentences designed for Polish-speaking cleft patients. The
results revealed that 5.3% had severe hypernasality, 1.8% had severely impaired speech intelligibility,
10.7% exhibited retracted compensatory articulations, and 7.1% displayed facial grimacing. Mild
hyponasality was observed in 12.3% of patients, while 16.1% exhibited voice abnormalities. Addi-
tionally, 12.5% of patients required orofacial fistula repairs, 3.6% underwent pharyngoplasties, and
28.6% received ear ventilation tube insertions. The study indicates that speech abnormalities in UCLP
patients were relatively infrequent and not highly severe, suggesting that the primary UCLP repair
method presented effectively reduced the need for further surgical interventions, leading to positive
speech outcomes.

Keywords: cleft lip and palate; long term; one-stage repair; speech

1. Introduction

Several review articles [1–3] have suggested that speech dissatisfaction can be a
significant issue for young people with cleft palate with or without cleft lip (CP ± L). This
dissatisfaction appears to be more prevalent among post-adolescent patients compared to
preadolescent ones [1,4], indicating a possible relationship with the developmental stage.
Regardless of the phase of development, speech dissatisfaction can have negative impacts
on various aspects of psychosocial functioning, including self-esteem, mental health, and
quality of life [2]. This implies that teenagers who are dissatisfied with their speech may
experience lower self-esteem, a higher risk of developing depression, or a poorer quality of
life. Therefore, it is essential to assess speech development when evaluating the overall
outcome of a cleft center’s treatment protocol.

One important parameter to consider in assessing speech in patients with CP ± L is
its understandability. Understandability can be strongly influenced by hypernasality and
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uncontrolled nasal air emissions (NAEs), which are speech defects resulting from velopha-
ryngeal insufficiency (VPI) and the presence of oronasal fistulas (ONFs), respectively. These
problems are caused by an inadequate primary repair of the cleft. Correcting hypernasality
and uncontrolled NAEs at early stages of speech development is crucial to avoid subse-
quent compensatory articulations and achieve better final speech results. Initiating alveolar
bone grafting (ABG) at an earlier stage offers the advantage of combining speech-related
surgical interventions, such as the closure of oronasal fistulas (ONFs) and pharyngoplasty
(if deemed necessary), within the same surgical session. This approach consequently leads
to a reduction in the total number of surgeries and hospital stays required throughout
the treatment protocol. Additionally, performing these interventions before the age of
3–4 years ensures that patients are unlikely to retain memories of the procedures due to
what is commonly referred to as infantile amnesia or childhood amnesia. This memory gap
is crucial as it prevents potentially traumatic experiences from contributing to a heightened
sense of cleft stigma later in the lives of the patients.

A comprehensive assessment of speech outcomes following a particular treatment
protocol should include an evaluation of secondary surgical interventions aimed at cor-
recting speech issues. Additionally, hearing problems resulting from Eustachian tube
dysfunction [5] and associated with the insertion of a middle ear ventilation tube (VT) must
be considered during speech evaluations. In patients with CP ± L, VTs are inserted to
prevent hearing impairment caused by otitis media with effusion (OME) [6,7]. However,
VT insertion to drain an affected ear can frequently lead to serious complications [8,9],
especially in children with cleft defects [7] or those who require repeated VT insertions [10].
Therefore, the current recommendation is to insert a VT when the spontaneous resolution
of OME in a child with cleft palate is unlikely (e.g., type B tympanogram or persistence for
≥3 months) [11].

Since the late 1980s, our protocol at the Warsaw Cleft Center, Institute of Mother and
Child (IMC), Warsaw, Poland, has entailed conducting cleft closure surgery in the first
year of life for all patients with unilateral cleft lip and palate (UCLP). Secondary repairs
(if needed) and alveolar bone grafting (ABG) were subsequently performed (ABG usually
between 8 and 11 years of age). The surgical approach to palatoplasty has undergone
several changes over time. The classical bilateral von Langenbeck method was initially
succeeded by the unilateral von Langenbeck method. Subsequently, single-layer vomero-
plasty was introduced. The impact of these alterations on speech development has been
previously evaluated [12,13]. Notably, an increased occurrence of oronasal fistulas (ONFs)
was observed among children who underwent single-layer vomeroplasty [13]. This ob-
servation prompted further enhancements to the surgical technique. These modifications
encompassed the incorporation of a double-layer closure for the hard palate, shorter lateral
incisions, and more meticulous suturing of lateral incisions to mitigate scar formation.
Additionally, adjustments were made to the timing of ABG. Specifically, patients who un-
derwent one-stage cleft closure before 1998 underwent ABG between 8 and 11 years, while
those who underwent one-stage closure in or after 1999 underwent ABG prior to 6 years of
age. The rationale for the earlier ABG timing was to allow for an easier integration of the
grafted bone in the alveolus due to potentially better regenerative abilities at a younger
age. Moreover, early ABG provided an opportunity to close ONFs, which could improve
speech production.

To our knowledge, the existing literature lacks information regarding the correlation
between speech outcomes and the timing of ABG. Therefore, the overall objective of this
study was to evaluate the speech outcomes and the need for secondary speech-related surgical
interventions in patients with UCLP who underwent one-stage closure of the entire cleft with
early ABG (i.e., before 6 years of age) compared to late ABG (i.e., after 6 years of age).
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2. Materials and Methods
2.1. General Considerations

The present study received ethical approval from the institutional ethics committee
(The Bioethics Committee of the IMC, reference 31/2016). The study adhered to the
principles outlined in the Declaration of Helsinki. The surgeons responsible for the primary
surgical cleft repair in patients from the study group were not involved in any part of
this evaluation.

2.2. Speech-Related Clinical Management

As part of our standard protocol, all patients with UCLP treated at IMC underwent
comprehensive multidisciplinary follow-up evaluations at the ages of 5, 10, 15, and 18 years.
Audio and video recordings were mandatory for speech documentation during these time
points. In cases where patients showed signs of VPI following primary palatoplasty, the
examination was expanded with video nasoendoscopy. For such cases, intensive speech
therapy focused on improving velopharyngeal sphincter function was applied for up to
2 years, followed by close speech observation. If speech did not significantly improve
during this period, it strongly indicated the need for pharyngoplasty or sphincteroplasty
based on the results of phoniatric evaluation using video nasoendoscopy. The decision
regarding the timing and type of corrective procedure was always made collectively by a
team of professionals experienced in cleft therapy, including surgeons, speech and language
pathologists, and phoniatrists.

It was preferred to eliminate ONFs before the completion of the speech formation
period to avoid any negative impact on speech development. Therefore, both ONF repair
and VPI surgical correction were routinely scheduled before the age of 6. Prophylactic
middle ear ventilation tube (VT) insertion was not performed in any of the patients. This
procedure was only carried out if persistent symptoms of otitis media with effusion (OME)
appeared. Audiograms were regularly conducted to monitor the hearing of each cleft pa-
tient by an audiologist. Typically, hearing was assessed using tympanometry at 6–8 weeks
and 3–4 months after one-stage repair of the cleft, and then preferably once a year. Special
emphasis was placed on checking the hearing status at the ages of 5 and 10 years. Addi-
tionally, patients underwent otoscopic examination and auditory function evaluation using
brainstem-evoked response audiometry (BERA) before surgery and 3–4 months postoper-
atively. The need for subsequent BERA examinations was determined on an individual
basis by an audiologist. Patients with any hearing problems were closely monitored by
otological and audiological specialists.

2.3. UCLP Group

This retrospective study analyzed medical documentation collected at approximately
10 years of age. The included patients were consecutively treated, non-syndromic individu-
als with complete UCLP who underwent surgery between 7 April 2005 and 14 March 2007.
Preoperative infant orthopedics (IO) was not employed in any of the patients. The surgical
procedure for primary cleft repair followed a one-stage protocol using the same technique,
which has been the standard method of surgical treatment for this cleft subtype at IMC.
The surgical repair involved soft and hard palate repair, as well as cleft lip repair, during a
single operation. The procedure has been described in detail in a recent publication [14].

The following data were extracted from the medical charts: gender, cleft subtype
and extent, age at the one-stage repair of UCLP, any postoperative complications reported
during follow-up appointments, information about subsequent cleft-related surgical pro-
cedures, and details regarding speech therapy (e.g., age at initiation, duration, intensity,
results of audiological control tests). Special attention was given to information regard-
ing the need for any secondary speech-related surgical interventions, such as VPI repair,
ONF repair, VT insertions, or any other potential corrections performed up to the time
of evaluation.
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2.4. Control Group

Fifty randomly selected 10-year-old individuals (19 boys and 31 girls) without hearing
problems, who spoke the same language and had the same ethnic background as the UCLP
group, were included as the control group. None of the children had ONF or VT insertions.
The mean age of the control group at the time of speech examination was 9.9 years (SD 0.9;
range 9.0–11.7).

2.5. Speech Examination in UCLP Group

Prior to the speech examination, information regarding previous speech therapy,
hearing potential, upper airway infections, and mode of breathing was noted. The speech
evaluation adhered to standardized procedures, following the guidelines outlined below: a
thorough physical examination and a perceptual speech assessment (PSA) were carried out
independently by two experienced speech and language pathologists with expertise in cleft
therapy. The PSA is a technique that engages trained evaluators, typically speech-language
pathologists who listen to and evaluate diverse aspects of a patient’s speech, encompassing
elements like articulation, phonology, voice quality, fluency, and overall speech clarity.

Video recordings were captured using a digital video camera recorder, the DCR-SR75E
(Sony Corporation, Tokyo, Japan, 2008), and were subsequently subjected to processing.
The speech analysis was based on a standardized speech test, comprising 27 sentences
specifically designed for assessing patients with orofacial clefts and suitable for the Polish
language inventory [15].

The following speech abnormalities were evaluated based on the video recordings:
intelligibility (rated on a 5-point scale from 1 to 5), hypernasality (rated on a 3-point scale
from 0 to 2), hyponasality (rated on a 3-point scale from 0 to 2), audible nasal emission
(ANEs) (rated on a 2-point scale as present or absent), misarticulations (rated on a 2-point
scale as present or absent), compensatory articulations (rated on a 2-point scale as present
or absent), voice abnormalities (rated on a 2-point scale as present or absent), compensatory
facial grimacing (rated on a 3-point scale from 0 to 2), and oral breathing (rated on a 2-point
scale as present or absent).

2.6. Method Reliability

Intra- and inter-rater reliability were calculated to determine the agreement between
the first and second assessments conducted by two speech pathologists experienced in
treating cleft patients. The assessments were performed at least 1 month apart and involved
17 patients with UCLP, representing 30% of the UCLP group. A one-month timeframe
for re-assessment strikes a balance between mitigating the memory effect and avoiding
prolonged delays that could potentially impact the study’s overall timeline.

2.7. Statistical Analysis

Intra- and inter-rater reliability were assessed using kappa statistics (Cohen’s Kappa)
and interpreted according to the following levels of agreement: poor agreement when
κ < 0.20, fair agreement when κ = 0.20 to 0.40, moderate agreement when κ = 0.40 to 0.60,
good agreement when κ = 0.60 to 0.80, and very good agreement when κ = 0.80 to 1.00.

All data were analyzed using Stata IC v.13 software (StataCorp, College Station, TX,
USA). Descriptive statistics including mean, standard deviation (SD), median, quartiles,
range, and frequency tables were calculated. Inter-group differences were assessed using
tests of proportions or Wilcoxon rank-sum tests, as applicable. Pairwise correlations,
with and without Bonferroni-adjusted significance levels, were computed between speech
outcomes and demographic data such as age at cleft repair, age at alveolar bone grafting
(ABG), age at speech assessment, sex, number of operations, pharyngoplasty, and ONF-
related data.

Logistic regression models were used for the following dependent variables: speech
intelligibility (rated on a 5-point scale converted to a 0/1 scale), hypernasality (rated on
a 3-point scale converted to a 0/1 scale), hyponasality, various misarticulation patterns,
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and voice abnormalities. In each model, the independent variables included age at cleft
repair, age at ABR measurement, age at speech assessment, pharyngoplasty, history of ONF
closure, and presence of ONF.

3. Results
3.1. Sample

Ninety-three patients with UCLP were consecutively operated at IMC between 7 April 2005
and 14 March 2007. Fourteen of them were syndromic and four patients had incomplete
UCLP—they were excluded from UCLP group. Additionally, 19 patients did not attend the
speech evaluation at the age of 10. Consequently, the UCLP group consisted of 56 patients,
including 7 patients with Simonart’s band. Of the UCLP group, 37 patients were boys
(66.1%) and 19 were girls (33.9%). They were born between 27 September 2004 and 2 August
2006, and underwent one-stage primary cleft repair using the same surgical technique
between the ages of 5 and 16 months (mean age at surgery: 8.1 months, SD 2.4). The
surgeries were performed by three experienced surgeons with an annual workload of over
100 cleft operations. In 49 patients, an alveolar bone graft (ABG) procedure was carried
out (7 patients had not yet undergone ABG at the time of the speech evaluation). The
ABG technique described in [16] was utilized, involving the use of autogenous bone blocks
harvested from the anterior part of the iliac crest. According to the IMC’s treatment protocol
for UCLP, ABG was typically performed before the age of 6, preferably between 2 and
4 years of age. However, only 34 patients underwent ABG before the age of 6 (of which 29
had ABG before the age of 4). In our sample, the mean age at ABG was 5.5 years (SD = 3.4,
range 1.9 to 11.5)—see Table 1.

Table 1. Group characteristics.

UCLP Control p Value

Mean SD Median 25% 75% Mean SD Median 25% 75%

Age at 1-stage repair of cleft (months) 8.1 2.4 7.3 6.6 8.8 n/a

Age at ABG (years) 5.5 3.4 3.9 2.7 9.8 n/a

Age at speech assessment (years) 10.5 0.6 10.6 10.1 11.0 9.9 0.6 10 9.3 10 <0.001

Fistula present/absent 0.1 0.3 0 0 0 n/a

Fistula repair performed 0.1 0.3 0 0 0 n/a

Pharyngoplasty performed 0 0.2 0 0 0 n/a

Number of operations (primary and
secondary) 2.6 0.6 2 3 3 n/a

% Cleft side: right/left 32.5%/67.5% n/a

Simonart’s band present 7 (12.5%) n/a

Ventilation tube insertion 16 (28.6%) n/a

SD—standard deviation; n/a—not applicable.

The mean age at speech evaluation in the UCLP group was 10.5 years. Sixteen
patients (28.6%) had ear ventilation tube (VT) insertion at least once, and some of them
underwent the procedure multiple times (mean number: 2.4, range: 1–4). None of the
patients had significant hearing loss. Two patients (3.6%) underwent upper pedicled
flap pharyngoplasty due to inadequate speech improvement despite intensive speech
therapy focused on velopharyngeal sphincter function. No patients were referred for other
surgical interventions to improve velopharyngeal competence, such as sphincteroplasty or
secondary palatoplasty. Six patients (10.7%) underwent ONF repair—three of them during
ABG surgery, while three patients had independent ONF repair procedures. Additional
information regarding the clinical characteristics of the groups is presented in Table 1.
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3.2. Method Reliability

The lowest intra- and inter-rater reliability was observed for hypernasality (κ = 0.471)
and voice abnormalities (κ = 0.412), respectively, indicating moderate agreement. The
remaining intra- and inter-rater reliability determinants for the assessed speech parameters
demonstrated very good and good agreement.

3.3. Speech Outcome

Tables 2 and 3 present the speech outcomes in the UCLP and control groups. Speech
intelligibility was poorer in the UCLP group compared to the control group (p = 0.001).
Hypernasality, hyponasality, facial grimacing, and retracted articulation were exclusively
observed in patients with UCLP. Other speech problems, such as voice abnormalities, misar-
ticulated interdental sound, misarticulated addental sound, and misarticulated “r” sound,
were present in both the UCLP and control groups. However, the only statistically signifi-
cant difference between the two groups was observed in relation to voice abnormalities
(p = 0.013).

Table 2. Speech abnormalities in the study and control groups.

UCLP Control p Value Type of the Test

Mean SD Median 25% 75% Mean SD Median 25% 75%

intelligibility 1.9 0.9 2 1 2 1.4 0.5 1 1 2 0.001 Wilcoxon test

hypernasality 0.5 1.0 0 0 1 0.0 0.0 0 0 0 <0.001 Wilcoxon test

hyponasality 0.1 0.3 0 0 0 0.0 0.0 0 0 0 0.001 test of proportions

grimacing 0.1 0.4 0 0 1 0.0 0.0 0 0 0 0.055 Wilcoxon test

voice abnormalities 0.2 0.4 0 0 0 0.0 0.1 0 0 0 0.013 test of proportions

mis_inter 0.3 0.4 0 0 0 0.4 0.5 0 0 1 0.149 test of proportions

mis_ad 0.1 0.2 0 0 0 0.0 0.2 0 0 0 0.742 test of proportions

retracted 0.1 0.3 0 0 0 0.0 0.0 0 0 0 0.017 test of proportions

mis_r 0.2 0.4 0 0 0 0.1 0.3 0 0 0 0.284 test of proportions

mis_inter—misarticulated interdental sound; mis_ad—misarticulated addental sound; mis_r—misarticulated “r”
sound; SD—standard deviation.

Table 3. Detailed data regarding speech, surgical, and morphological parameters.

UCLP Control
Grade Frequency % Frequency %

Intelligibility

1 19 33.9 29 58

2 25 44.6 21 42

3 9 16.1 0 0

4 2 3.6 0 0

5 1 1.8 0 0

Hypernasality

0 40 71.4 50 100

1 6 10.7 0 0

2 7 12.5 0 0

3 2 3.6 0 0

4 1 1.8 0 0

Hyponasality
0 49 87.5 50 100

1 7 12.5 0 0
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Table 3. Cont.

UCLP Control
Grade Frequency % Frequency %

Facial grimacing

0 52 92.9 50 100

1 2 3.6 0 0

2 2 3.6 0 0

Voice abnormalities
0 47 83.9 49 98

1 9 16.1 1 2

Misarticulated interdental sound
0 41 73.2 30 60

1 15 26.8 20 40

Misarticulated addental sound
0 53 94.6 48 96

1 3 5.4 2 4

Retracted sounds
0 50 89.3 50 100

1 6 10.7 0 0

Misarticulated “r” sound
0 45 80.4 44 88

1 11 19.6 6 12

Fistula presence: yes/no
0 52 92.9

n/a
1 4 7.1

Fistula closure
0 51 91.1

n/a
1 5 8.9

Pharyngoplasty performed
0 54 96.4

n/a
1 2 3.6

Number of operations

2 25 44.6

n/a3 26 46.4

4 5 8.9

Pairwise correlations, with a Bonferroni-adjusted significance level, revealed statisti-
cally significant associations among three parameters: speech intelligibility, hypernasality,
and facial grimacing. The correlation coefficients (p-values) for intelligibility–hypernasality,
intelligibility–grimacing, and hypernasality–grimacing were 0.84 (<0.001), 0.5 (0.012), and
0.49 (0.02), respectively. When the significance level was not adjusted, several other associa-
tions between the analyzed parameters were found (see Supplementary Table S1).

Regression analyses indicated that only speech intelligibility and the presence of
hypernasality were predicted by independent variables (see Tables 4 and S2). Age at UCLP
repair and a positive history of ONF closure predicted speech intelligibility (p = 0.014 for
the whole model), while age at UCLP repair, age at speech assessment, positive history of
ONF closure, and the presence of ONF predicted hypernasality (p = 0.024 for the whole
model). The timing of ABG had no effect on the dependent variables.



J. Clin. Med. 2023, 12, 5545 8 of 12

Table 4. Regression models.

Independent Variables Odds Ratio SE p Value 95% CI Lower
Limit

95% CI Upper
Limit

Summary of the
Model

Dependent variable: intelligibility

Age at primary repair (months) 0.52 0.16 0.038 0.29 0.96

N = 54
p = 0.014
Pseudo-R2 = 0.276

Age at alveolar bone grafting 1.15 0.17 0.356 0.86 1.54

Age at assessment 6.75 7.08 0.069 0.86 52.82

Pharyngoplasty (yes/no) 1.00 (omitted)

Fistula closure (yes/no) 23 31.08 0.020 1.63 325.19

Fistula presence (yes/no) 7.17 11.34 0.213 0.32 159.03

Dependent variable: hypernasality

Age at primary repair (months) 0.63 0.14 0.037 0.41 0.97

N = 54
p = 0.024
Pseudo-R2 = 0.209

Age at alveolar bone grafting 1.21 0.15 0.141 0.94 1.55

Age at assessment 6.35 5.73 0.041 1.08 37.27

Pharyngoplasty (yes/no) 1.00 (omitted)

Fistula closure (yes/no) 13.00 15.78 0.035 1.20 140.40

Fistula presence (yes/no) 13.43 17.68 0.048 1.02 177.22

4. Discussion

The main objective of this study was to evaluate the speech outcomes and the need for
secondary surgical interventions related to speech in patients with UCLP who underwent
one-stage closure of the entire cleft using double-layer vomeroplasty to minimize palatal
scarring. This technique allows for the significant reduction in or complete elimination of
palatal scarring by utilizing palatal flap distraction in the hard palate area. Temporary post-
operative palatal vault shallowing followed by recovery within a few days was observed as
a result. The secondary aim of the study was to investigate the impact of different timings
of alveolar bone grafting (ABG) between 2 and 11 years on speech development. To achieve
these research goals, we utilized the perceptual speech assessment (PSA) recognized as
the gold standard for appraising speech outcomes in individuals with cleft palate and
velopharyngeal dysfunction [17].

Our findings suggest that the current protocol for treating 10-year-olds with UCLP
leads to favorable speech outcomes. Approximately 78.5% of the subjects in our study
demonstrated good or very good speech intelligibility, with 71.4% showing no signs of
hypernasality and 87.5% exhibiting no hyponasality. In comparison, the results of the
Scandcleft project [18,19], which encompassed three parallel randomized clinical controlled
trials initiated in 1997 to investigate the relationship between different surgical protocols
and treatment outcomes in cleft lip and palate, showed that 45–50% of 5-year-olds had
no hypernasality, and approximately 50–60% demonstrated satisfactory velopharyngeal
competency, with approximately 13% requiring pharyngoplasty, with significant differences
between the trials. At 10 years, between 47% and 68% participants of the Scandcleft study
demonstrated favorable velopharyngeal competence (hypernasality and hyponasality
scores were not reported at 10 years). While our findings suggest that patients treated in
Warsaw exhibited more favorable speech development compared to their counterparts in
the Scandcleft project, it is crucial to consider the methodological differences between these
two studies. The Scandcleft project has a longitudinal and prospective design, marked
by comprehensive adherence and a minimal drop-out rate. In contrast, our investigation
takes a retrospective approach and has encountered a notable rate of patient drop-out. It
is worth noting that children with less favorable speech outcomes might not have been
assessed due to their absence from routine checkups and periodic evaluations at IMC. These
methodological variations are essential to bear in mind when interpreting the contrasts
between our findings and those of the Scandcleft trial.
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In our previous studies, we evaluated speech outcomes in patients with UCLP who un-
derwent palatoplasty using previously employed techniques, such as von Langenback and
single-layer vomerplasty [12,13]. Older reports showed that a small percentage of patients
had mild to severe hypernasality (mean of three groups: 12.4%). However, in the current
sample, 28.6% of 10-year-olds with UCLP exhibited some degree of hypernasality. The dif-
ference in hypernasality rates can be attributed to the challenges in assessing hypernasality,
as the low reliability of assessments has been frequently reported in the literature [19–21].
Rating hypernasality also presented challenges in our study, as evidenced by low values
of kappa for intra- and inter-rater agreement. On the other hand, the significantly lower
rate of oronasal fistulas (ONFs) in the current group compared to our previous reports
(7% vs. approximately 50%) suggests that the modification of the surgical technique by
introducing double-layer closure for the hard palate resulted in a significant improvement
in treatment outcomes.

We found that the timing of ABG had no discernible influence on speech development,
as none of the evaluated speech parameters exhibited any correlation with the age at which
the bone grafting procedure was executed. However, our clinical observations indicate that
initiating alveolar surgical reconstruction at an earlier stage has demonstrated advantages
for subsequent speech therapy. This advantage becomes particularly evident in the amelio-
ration of tongue muscle activity, frequently leading to an enhanced correction of ‘s’ sound
errors. It remains plausible that future investigations utilizing more refined methodologies
could offer deeper insights into this facet of speech therapy. It is satisfying to observe
that our surgical protocol, including early ABG, resulted in overall good speech outcomes,
especially considering that early ABG is rarely practiced in cleft centers worldwide.

The secondary ABG, usually performed between the ages of 9 and 11 years has been
recommended since the 1970s. This approach proved more successful in terms of subse-
quent maxillary growth compared to the previously used primary bone grafting, which
was associated with detrimental effects on craniofacial growth. The optimal timing of sec-
ondary ABG gained prominence due to the negative reputation of primary ABG, typically
performed before or at the time of primary cleft repairs. Consequently, the late timing of
bone grafting became the preferred practice for most cleft teams worldwide [22]. However,
recent long-term observations of maxillary growth [23] and alveolar bone volume [24] fol-
lowing bone grafting at different timings have challenged this conventional understanding.
These studies have indicated that the inhibitory influence of the surgical procedure is not
permanent; rather, its inhibitory effect remains active for a limited period, after which bone
tissue seems to return to its normal growth trajectory. Consequently, the secondary alveolar
bone grafting procedure can exert a similar influence on maxillary growth, regardless of its
timing, as long as it avoids periods of intense growth, such as the prepubertal growth spurt
or the first three years of life. Notably, growth intensity remains relatively consistent from
the age of 3 until the prepubertal growth spurt. However, it is challenging to determine
the extent to which early ABG contributed to favorable speech development because two
factors were modified simultaneously in our sample—the surgical management of the cleft
palate and the timing of ABG. Regardless, a comparison of the incidence of ONFs between
previous reports and the current study shows significant improvement. Moreover, the
ONFs in our sample were Veau III type and small in size, eliminating the need for extensive
dissection during repair.

This study highlights that despite advanced surgical treatment and intensive speech
therapy, there is still a noticeable difference in speech between children with and without
UCLP. Velopharyngeal dysfunction, which is absent in children without UCLP and present
in some UCLP patients, can result from various causes such as velopharyngeal mislearning,
velopharyngeal incompetence, and velopharyngeal insufficiency [25]. The hypernasality
commonly observed in UCLP patients is likely due to both anatomical and functional
deficiencies. Therefore, reducing the occurrence of hypernasality in UCLP patients would
require a close collaboration between cleft surgeons focusing on restoring pharyngeal
structures and speech therapists aiming to improve abnormal function.
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Middle ear diseases like otitis media with effusion (OME) are common in child-
hood [26]. However, children with CP ± L experience prolonged recovery and a significant
incidence of late sequelae compared to children without cleft palate [27]. Ear infections
and hearing impairment are particularly prevalent in 4–6-year olds with CP ± L and can
persist at a substantial level for many years. These problems tend to settle only after
the age of 12 years [27]. In our study, 28.6% of UCLP patients received ventilation tube
(VT) insertion to alleviate the effects of OME, which is a high proportion compared to
age-matched controls but consistent with the typical rates in patients with orofacial clefts.
A recent systematic review demonstrated VT insertion in 38% to 53% of cleft patients
with OME [28]. Thus, our results appear more favorable than those summarized in the
mentioned systematic review. The early timing of primary UCLP repair in our sample
(mean 8.1 months) may have contributed to the relatively low incidence of VT insertion, as
early palatal surgery is presumed to reduce the tendency to develop OME [6,29].

5. Limitations

In the field of cleft research, retrospective studies predominate due to the considerable
time lapse between an event, such as a surgical operation, and the subsequent effects on
factors like speech or growth. However, the retrospective design introduces the potential
for bias, particularly in the form of selection bias. This occurs when only specific patients
are included, potentially leading to skewed outcomes. To address this concern, researchers
aim to include consecutively treated patients in their studies. Nonetheless, assessing all
patients who were consecutively operated on a decade earlier presents challenges, as well
as, in the case of this investigation, due to factors like relocations, distances to cleft centers,
and individual patient preferences, all of which can influence participation.

It is noteworthy that the missing data likely arose randomly, which could have mini-
mized any potential bias in patient selection and its impact on the obtained results. For
instance, it is equally plausible that a patient who did not attend periodic evaluations did
so out of dissatisfaction with the treatment or because they were content with the results,
seeing no need for the proposed treatment and subsequent evaluation.

6. Conclusions

In general, 10-year-old individuals with unilateral cleft lip and palate who followed
the treatment protocol involving one-stage closure of the entire cleft and early secondary
alveolar bone grafting demonstrated speech irregularities that are frequently observed
within this patient population. However, the prevalence of significant speech abnormalities,
such as moderate or severe hypernasality, was relatively low and in line with other success-
ful treatment approaches. Furthermore, there appeared to be a relatively low requirement
for surgical interventions aimed at addressing speech-related concerns.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm12175545/s1, Table S1. Pairwise correlations; Table S2. Re-
gression models.

Author Contributions: Conceptualization, A.B. and E.R.; methodology, E.R.; formal analysis, A.B.
and P.S.F.; investigation, A.B. and E.R.; data curation, E.R.; writing—original draft preparation, A.B.;
writing and editing, A.B., E.R., E.S. and P.S.F.; supervision, P.S.F.; project administration, E.R. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Bioethics Committee of the Institute of Mother and Child
approved the study; reference 31/2016.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/article/10.3390/jcm12175545/s1
https://www.mdpi.com/article/10.3390/jcm12175545/s1


J. Clin. Med. 2023, 12, 5545 11 of 12

References
1. Hunt, O.; Burden, D.; Hepper, P.; Johnston, C. The psychosocial effects of cleft lip and palate: A systematic review. Eur. J. Orthod.

2005, 27, 274–285. [CrossRef]
2. Stock, N.M.; Feragen, K.B. Psychological adjustment to cleft lip and/or palate: A narrative review of the literature. Psychol. Health

2016, 31, 777–813. [CrossRef]
3. Al-Namankany, A.; Alhubaishi, A. Effects of cleft lip and palate on children’s psychological health: A systematic review. J. Taibah

Univ. Med. Sci. 2018, 13, 311–318. [CrossRef]
4. Glener, A.D.; Allori, A.C.; Shammas, R.L.; Carlson, A.R.; Pien, I.J.; Aylsworth, A.S.; Meyer, R.; Pimenta, L.; Strauss, R.;

Watkins, S.; et al. A Population-Based Exploration of the Social Implications Associated with Cleft Lip and/or Palate. Plast.
Reconstr. Surg. Glob. Open 2017, 29, e1373. [CrossRef]

5. Braganza, R.A.; Kearns, D.B.; Burton, D.M.; Seid, A.B.; Pransky, S.M. Closure of the soft palate for persistent otorrhea after
placement of pressure equalization tubes in cleft palate infants. Cleft Palate Craniofac. J. 1991, 28, 305–307. [CrossRef]

6. Smith, T.L.; DiRuggiero, D.C.; Jones, K.R. Recovery of eustachian tube function and hearing outcome in patients with cleft palate.
Otolaryngol. Head. Neck Surg. 1994, 111, 423–429. [CrossRef] [PubMed]

7. Spilsbury, K.; Ha, J.F.; Semmens, J.B.; Lannigan, F. Cholesteatoma in cleft lip and palate: A population-based follow-up study of
children after ventilation tubes. Laryngoscope 2013, 123, 2024–2029. [CrossRef] [PubMed]

8. Sheahan, P.; Blayney, A.W. Cleft palate and otitis media with effusion: A review. Rev. Laryngol. Otol. Rhinol. 2003, 124, 171–177.
9. Robinson, P.J.; Lodge, S.; Jones, B.M.; Walker, C.C.; Grant, H.R. The effect of palate repair on otitis media with effusion. Plast.

Reconstr. Surg. 1992, 89, 640–645. [CrossRef] [PubMed]
10. Hong, H.R.; Kim, T.S.; Chung, J.W. Long-term follow-up of otitis media with effusion in children: Comparisons between a

ventilation tube group and a non-ventilation tube group. Int. J. Pediatr. Otorhinolaryngol. 2014, 78, 938–943. [CrossRef] [PubMed]
11. Rosenfeld, R.M.; Shin, J.J.; Schwartz, S.R.; Coggins, R.; Gagnon, L.; Hackell, J.M.; Hoelting, D.; Hunter, L.L.; Kummer, A.W.;

Payne, S.C.; et al. Clinical Practice Guideline: Otitis Media with Effusion (Update). Otolaryngol. Head. Neck Surg. 2016, 154
(Suppl. 1), S1–S41. [CrossRef] [PubMed]

12. Hortis-Dzierzbicka, M.; Radkowska, E.; Fudalej, P.S. Speech outcomes in 10-year-old children with complete unilateral cleft lip and
palate after one-stage lip and palate repair in the first year of life. J. Plast. Reconstr. Aesthet. Surg. 2012, 65, 175–181. [CrossRef] [PubMed]

13. Hortis-Dzierzbicka, M.; Radkowska, E.; Stecko, E.; Dudzinski, L.; Fudalej, P.S. Speech outcome in complete unilateral cleft lip and
palate—A comparison of three methods of the hard palate closure. J. Oral Rehabil. 2014, 41, 809–815. [CrossRef]

14. Brudnicki, A.; Sawicka, E.; Brudnicka, R.; Fudalej, P.S. Cephalometric comparison of early and late secondary bone grafting in the
treatment of patients suffering from unilateral cleft lip and palate. J. Craniomaxillofac. Surg. 2017, 45, 479–484. [CrossRef] [PubMed]

15. Zdunkiewicz-Jedynak, D.; Hortis-Dzierzbicka, M. Linguistic Basis of Assessment and Documentation of Speech Disorders in Children
with Cleft Lip and/or Palate; Warsaw University Publishing: Warsaw, Poland, 2000.

16. Brudnicki, A.; Sawicka, E.; Brudnicka, R.; Fudalej, P.S. Effects of Different Timing of Alveolar Bone Graft on Craniofacial
Morphology in Unilateral Cleft Lip and Palate. Cleft Palate Craniofac. J. 2020, 57, 105–113. [CrossRef] [PubMed]

17. Sell, D. Issues in perceptual speech analysis in cleft palate and related disorders: A review. Int. J. Lang. Commun. Disord. 2005, 40,
103–121. [CrossRef]

18. Lohmander, A.; Persson, C.; Willadsen, E.; Lundeborg, I.; Alaluusua, S.; Aukner, R.; Bau, A.; Boers, M.; Bowden, M.;
Davies, J.; et al. Scandcleft randomised trials of primary surgery for unilateral cleft lip and palate: 4. Speech outcomes in
5-year-olds—Velopharyngeal competency and hypernasality. J. Plast. Surg. Hand Surg. 2017, 51, 27–37. [CrossRef]

19. Willadsen, E.; Jørgensen, L.D.; Alaluusua, S.; Pedersen, N.H.; Nielsen, J.B.; Hölttä, E.; Hide, Ø.; Hayden, C.; Havstam, C.;
Hammarström, I.L.; et al. Scandcleft randomized trials of primary surgery for unilateral cleft lip and palate: Speech proficiency at
10 years of age. Int. J. Lang. Commun. Disord. 2023, 58, 892–909. [CrossRef]

20. Zraick, R.I.; Liss, J.M.; Dorman, M.F.; Case, J.L.; LaPointe, L.L.; Beals, S.P. Multidimensional scaling of nasal voice quality. J. Speech
Lang. Hear. Res. 2000, 43, 989–996. [CrossRef]

21. Brunnegård, K.; Lohmander, A.A. A cross-sectional study of speech in 10-year-old children with cleft palate: Results and issues of
rater reliability. Cleft Palate Craniofac. J. 2007, 44, 33–44. [CrossRef]

22. Lundberg, J.; Levring Jäghagen, E.; Sjöström, M. Outcome after secondary alveolar bone grafting among patients with cleft lip
and palate at 16 years of age: A retrospective study. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. 2021, 132, 281–287. [CrossRef]
[PubMed]

23. Brudnicki, A.; Sawicka, E.; Fudalej, P.S. Maxillofacial morphology in post-pubertal patients with unilateral cleft lip and palate
following early vs. late secondary alveolar bone grafting. J. Craniomaxillofac. Surg. 2021, 49, 809–814. [CrossRef] [PubMed]

24. Brudnicki, A.; Regulski, P.A.; Sawicka, E.; Fudalej, P.S. Alveolar Volume Following Different Timings of Secondary Bone Grafting
in Patients with Unilateral Cleft Lip and Palate. A Pilot Study. J. Clin. Med. 2021, 11, 3524. [CrossRef] [PubMed]

25. Glade, R.S.; Deal, R. Diagnosis and Management of Velopharyngeal Dysfunction. Oral Maxillofac. Surg. Clin. N. Am. 2016,
28, 181–188. [CrossRef]

26. Teele, D.W.; Klein, J.O.; Rosner, B. Epidemiology of otitis media during the first seven years of life in children in Greater Boston:
A prospective cohort study. J. Infect. Dis. 1989, 160, 83–94. [CrossRef]

27. Sheahan, P.; Miller, I.; Sheahan, J.N.; Earley, M.J.; Blayney, A.W. Incidence and outcome of middle ear disease in cleft lip and/or
cleft palate. Int. J. Pediatr. Otorhinolaryngol. 2003, 67, 785–793. [CrossRef]

https://doi.org/10.1093/ejo/cji004
https://doi.org/10.1080/08870446.2016.1143944
https://doi.org/10.1016/j.jtumed.2018.04.007
https://doi.org/10.1097/GOX.0000000000001373
https://doi.org/10.1597/1545-1569(1991)028&lt;0301:COTSPF&gt;2.3.CO;2
https://doi.org/10.1177/019459989411100406
https://www.ncbi.nlm.nih.gov/pubmed/7936674
https://doi.org/10.1002/lary.23753
https://www.ncbi.nlm.nih.gov/pubmed/23737350
https://doi.org/10.1097/00006534-199204000-00007
https://www.ncbi.nlm.nih.gov/pubmed/1546075
https://doi.org/10.1016/j.ijporl.2014.03.019
https://www.ncbi.nlm.nih.gov/pubmed/24735607
https://doi.org/10.1177/0194599815623467
https://www.ncbi.nlm.nih.gov/pubmed/26832942
https://doi.org/10.1016/j.bjps.2011.09.015
https://www.ncbi.nlm.nih.gov/pubmed/21978731
https://doi.org/10.1111/joor.12204
https://doi.org/10.1016/j.jcms.2017.01.016
https://www.ncbi.nlm.nih.gov/pubmed/28236507
https://doi.org/10.1177/1055665619866363
https://www.ncbi.nlm.nih.gov/pubmed/31370693
https://doi.org/10.1080/13682820400016522
https://doi.org/10.1080/2000656X.2016.1254645
https://doi.org/10.1111/1460-6984.12830
https://doi.org/10.1044/jslhr.4304.989
https://doi.org/10.1597/05-164
https://doi.org/10.1016/j.oooo.2021.04.057
https://www.ncbi.nlm.nih.gov/pubmed/34130938
https://doi.org/10.1016/j.jcms.2021.04.012
https://www.ncbi.nlm.nih.gov/pubmed/33965325
https://doi.org/10.3390/jcm10163524
https://www.ncbi.nlm.nih.gov/pubmed/34441820
https://doi.org/10.1016/j.coms.2015.12.004
https://doi.org/10.1093/infdis/160.1.83
https://doi.org/10.1016/S0165-5876(03)00098-3


J. Clin. Med. 2023, 12, 5545 12 of 12

28. Kuo, C.L.; Tsao, Y.H.; Cheng, H.M.; Lien, C.F.; Hsu, C.H.; Huang, C.Y.; Shiao, A.S. Grommets for otitis media with effusion in
children with cleft palate: A systematic review. Pediatrics 2014, 134, 983–994. [CrossRef]

29. Tuncbilek, G.; Ozgur, F.; Belgin, E. Audiologic and tympanometric findings in children with cleft lip and palate. Cleft Palate
Craniofac. J. 2003, 40, 304–309. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1542/peds.2014-0323
https://doi.org/10.1597/1545-1569(2003)040&lt;0304:AATFIC&gt;2.0.CO;2

	1
	Materials and Methods 
	General Considerations 
	Speech-Related Clinical Management 
	UCLP Group 
	Control Group 
	Speech Examination in UCLP Group 
	Method Reliability 
	Statistical Analysis 

	Results 
	Sample 
	Method Reliability 
	Speech Outcome 

	Discussion 
	Limitations 
	Conclusions 
	References

