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ARTICLE INFO ABSTRACT

Article history: Cleft palate is a facial deformity that allows primary and permanent teeth to be affected by anomalies such
Received 25-09-2023 as malpositions and malformations. The lateral incisors are the most commonly affected in patients with
Accepted 12-12-2023 cleft palate. The diagnosis of malposition and dental malformation is established through history taking,
Available online 16-01-2024 clinical examination, and diagnostic evaluation in the form of study models, clinical photos, and panoramic

radiographs. The aim of this study was to analyze the relationship between complete unilateral and bilateral
cleft palate and maxillary lateral incisor malposition and malformation.

Keywords: . . The research method is analytic cross-sectional, with the research sample consisting of 35 primary data
Complete unilateral and bilateral cleft . L . . L .
: from clinical examinations and secondary data from panoramic radiographs of pediatric patients 5-13
KZ 211te i years old at YPPCBL RSGM Padjadjaran University, Bandung. This study looked at the clinical condition
alposition

of dental anomalies and the interpretation of panoramic radiographs. Data were analyzed using Kendall
Concordal analysis and Spearman rank correlation. The results showed that the impaction is the most
common type of maxillary lateral incisor malposition found in complete unilateral and bilateral cleft
palate. Peg shape is the most common type of maxillary lateral incisor malformation found in complete
unilateral cleft palate. The highest rate of maxillary lateral incisor agenesis was found in bilateral complete
cleft palate compared to complete unilateral clefts. There is a relationship between complete unilateral
and bilateral cleft palate, which was statistically significant at 78% with p-value = 5.69E-32 <0.05. The
conclusion of the study is there is a relationship between the unilateral cleft palate; and bilateral complete
with malposition and malformation of maxillary lateral incisors.
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1. Introduction and environmental factors playing a role.>~’ Patients with
cleft lip and/or palate have a morphological shape that is
different from that of normal children.®° This anomaly can
have a clinical impact on the quality of life of patients, as it
can cause various problems, such as psychosocial aspects,

Cleft lip and/or palate is a congenital anomaly of the
facial structure characterised by a cleft lip and/or palate.
Research conducted in the city of Bandung from 2011 to

2015 shgw;d th'at th§ 1n01d§nce of cleft lip and/or Palatezil communication and hearing problems. 10
Indonesia is quite high, with a total of 1,596 patients. ) )
A cleft lip and/or palate is multifactorial with both genetic Primary and permanent teeth can be affected by cleft lip
and/or palate, and teeth on the affected side of the cleft
* Corresponding author. are often compromised.'! It has been found that 96.7%
E-mail address: rizqal9001 @mail.unpad.ac.id (R. S. Pratiwi). of nonsyndromic cleft lip and palate patients have at least
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one dental deformity.!? Dental anomalies in the cleft area
indicate that the cleft does not affect the dentition generally,
but rather affects the dentition locally as in specific teeth
only.'® The prevalence of dental anomalies depends on the
severity of the cleft. Specific teeth are usually affected on
the side of the possible cleft, including premolars, incisors
or canines.'* The lateral incisors are the most commonly
affected teeth in the dentition of patients with cleft lip
and palate.'>!>1% Dental anomalies have comprehensive
variations consisting of: number, size, shape, and eruption
abnormalities and can cause difficulties in dental care
and aesthetic problems.'”"'"°Dental anomalies can cause
malocclusion and disturbances in tooth eruption and dental
arch development.20-2!

Early diagnosis is important in preventing advanced
maxillofacial deformities. Early diagnosis also allows for
appropriate treatment planning and can reduce problems and
the cost and difficulty of treatment. Panoramic radiographs
produce images showing the maxillary and mandibular
structures and supporting tissues that can be used to
diagnose maxillofacial pathologies, make treatment plans,
evaluate tooth development, and detect clinical symptoms of
anomalies.>>?>3Early detection of asymptomatic situations
with panoramic radiographs is particularly important in
children because delayed treatment of long-term lesions
and maxillofacial deformities can bring about several
psychological problems.?*2¢ Early detection of dental
anomalies is fundamental in terms of preventing several
deviations that may occur in the permanent dentition. 2427

A new approach to craniofacial rehabilitation where
paediatric dentists can assess facial and dental anomalies
at the tooth seed stage using panoramic radiographs has
been widely used and researched, but the assessment
of malposition and malformation of maxillary lateral
incisors has never been done in Indonesia or at the
YPPCBL Indonesian Cleft Centre RSGM Unpad Bandung.
Assessment of malposition and malformation of maxillary
lateral incisors using panoramic radiographs is very useful
for paediatric dentists in determining treatment plans for
children with cleft lip and palate in Indonesia. The lack of
data on dental anomalies in children with cleft lip and palate
in Indonesia, and the relationship between these anomalies
and the type of cleft, may hinder paediatric dentists in
educating parents and developing comprehensive treatment
plans to improve the quality of life of children with
cleft lip and palate. With this background, the researcher
conducted a study on the relationship between unilateral and
bilateral complete non-syndromic cleft lip and palate with
malposition and malformation of maxillary lateral incisors
at Yayasan Pembina Penderita Celah Bibir dan Langit-langit
(YPPCBL).

2. Material and Methods

The object of this study uses primary data on clinical
examination and secondary data in the form of data on
paediatric patients aged 5-13 years obtained from the
Yayasan Pembina Penderita Celah Bibir dan Langit -langit
(YPPCBL) and panoramic x-ray data together with the
results of interpretation signed by a dentist with expertise
in radiology dentistry on paediatric patients with cleft lip
and palate aged 5-13 years who meet the inclusion and
exclusion criteria between January 2019 and January 2022
at the Radiology Dentistry Installation of RSGM UNPAD.
The sampling technique in this study was a total sampling
technique, which means that the sample was taken as a
whole that met the inclusion as follows:

1. Digital panoramic radiographs and intraoral clinical
photographs of girls and boys with unilateral or
bilateral complete nonsyndromic cleft lip and palate
aged 5-13 years who underwent primary surgery
(labioplasty and palatoplasty) at the Indonesian Cleft
Centre.

2. Panoramic radiographs were taken between January
2019 and January 2022.

The exclusion criteria in this study were:

1. Digital panoramic radiographs and intraoral clinical
photographs of girls and boys with unilateral or
bilateral complete nonsyndromic cleft lip and palate
aged 5-13 years who underwent secondary surgery
(palatal repair and bone grafting) at the Indonesian

Cleft Centre.
2. Poor quality digital panoramic radiographs:
incomplete anatomical coverage, poor contrast

and dentition, unclear anatomical structural details that
cannot be used for diagnosis.

This research had obtained an ethical approval from
the Ethical Committee of Padjadjaran University with
reference number 388/UN6.KEP/EC/2022. The research
was conducted at the Radiology Dentistry Installation of
RSGM UNPAD from April to May 2022 and had obtained
a research approval number 889/UN6.RSGM/TU.00/2022
and at the YPPCBL from March to May 2022 had obtained
a research approval number 017/yppcbl/04/2022.

Materials and tools used in this research were results of
digital panoramic radiographs together with interpretation
by dentists with expertise in radiological dentistry, informed
consent form to allow the taking of intraoral clinical
examination photographs from the parents of the research
subjects, diagnostic kit, intraoral glass, check retractor for
clinical examination, 14" laptop computer, stationery for
record keeping, form to collect data on malocclusion and
malformation of maxillary lateral incisors.
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Figure 4: Peg shape maxillary lateral incisors

3. Results

The data sample in this study was 35 samples, each
consisting of secondary data from digital panoramic
radiographs and primary data from clinical examinations
obtained based on inclusion and exclusion criteria.
Sample this study consisted of 18 male and 17 female
patient panoramic radiographs accompanied by clinical
examinations with an age range of 5-13 years. Complete
unilateral cleft palate sinistra was the most common
classification with a total of 14 samples at 40%, consisting

of 6 male samples and 8 female samples. Complete bilateral
cleft palate was the second most common condition with
11 samples representing 31.42%, consisting of 5 male and
6 female samples. Complete unilateral cleft palate dextral
comes last with 10 samples at 28.57%, consisting of 7
male and 3 female samples. Sample characteristics based on
gender, age and cleft type (Complete unilateral cleft palate
dextra, complete unilateral cleft palate sinistra and complete
bilateral cleft palate) are shown in Table 1.

Table 2 shows the results of the interpretation
analysis of malposition, malformation, agenesis and
caries in the interpretation of panoramic radiographs and
clinical examination. In this study, malposition of the
maxillary lateral incisors was more common (41.43%) than
malformation of the maxillary lateral incisors (18.57%).
The most common malposition of maxillary lateral incisors
was impaction in the type of complete unilateral cleft
palatedextra in 15%, impaction of maxillary lateral incisors
in complete unilateral cleft palate sinistra in 14.29%, and
impaction of maxillary lateral incisors in complete bilateral
cleft palate in 27.27%.

Rotation and ectopic eruption of the maxillary lateral
incisors had the same percentage of 10% in this study
and were more common in complete unilateral cleft palate
compared to complete bilateral cleft palate. The least
common malposition of the maxillary lateral incisors in this
study was transposition, with a percentage of only 2.86%.

The most common maxillary lateral incisors
malformation was peg shape in the complete unilateral
cleft palate sinistra at 21.43%. The second most common
maxillary lateral incisors malformation in this study was
microdonsia which was found in complete unilateral cleft
palate dextra at 10%, microdonsia of maxillary lateral
incisors in complete unilateral cleft palate sinistra was
found at 7.14% and 4.55% was found in complete bilateral
cleft palate. The least common maxillary lateral incisors
malformation found in this study was dens invaginatus
which was only 1.43%.

The agenesis of the maxillary lateral incisors in the
complete bilateral cleft palate had the highest rate of
59.09%, while the agenesis rate in the complete unilateral
cleft palate dextra was almost the same at 25%, and the
agenesis of the maxillary lateral incisors in the complete
unilateral cleft palate sinistra was 21.43%. The caries
affected maxillary lateral incisors in complete unilateral
cleft palate dextra had the highest rate of 45%, followed
by complete unilateral cleft palate sinistra with 25% and
complete bilateral cleft palate with 18.18%.

Dental anomalies found in complete unilateral cleft
palate dextra were 50% in the maxillary dextra lateral
incisors and 20% in the maxillary sinistra lateral incisors.
Dental anomalies found in complete unilateral cleft palate
sinistra were 17.85% in the maxillary dextra lateral incisors
and 50% in the maxillary sinistra lateral incisors, whereas in
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Table 1: Characteristics of samples according to gender, Age and cleft type

Gender Age (year) CUCPD CUCPS CBCP Number of %0
Sampels

Male 5 2 2 0 4 11,42
6 0 0 2 2 5,71
7 0 0 0 0 0
8 0 1 0 1 2,85
9 3 1 0 4 11,42
10 0 0 1 1 2,85
11 1 1 1 3 8,57
12 0 0 1 1 2,85
13 1 1 0 2 5,71

Female 5 2 3 1 6 17,14
6 0 0 1 1 2,85
7 0 2 0 2 55,71
8 0 0 0 0 0
9 0 3 2 5 14,28
10 0 0 1 1 2,85
11 0 0 0 0 0
12 0 0 1 1 2,85
13 1 0 0 1 2,85

Total % 10 28,57 14 40,00 11 31,42 35 100,00 100,00

Notes: CUCPD= Complete Unilateral Cleft Palate Dextra, CUCPS= Complete Unilateral Cleft Palate Sinistra, CBCP= Complete Bilateral Cleft Palate

Table 2: Characteristics of samples with malposition, malformation, agenesis, and caries based on panoramic interpretation and clinical

examination

Variable CUCPD (%) CUCPS (%) CBCP (%) Total (%)
Malposition 45,00 39,29 40,91 41,43
Rotasi 10,00 10,71 9,09 10,00
Transposisi 5,00 3,57 0,00 2,86
Impaksi 15,00 14,29 27,27 18,57
Erupsi Ektopik 15,00 10,71 4,55 10,00
Malformation 10,00 32,14 9,09 18,57
Peg Shape 0,00 21,43 4,55 10,00
Mikrodonsia 10,00 7,14 4,55 7,14
Dens Invaginatus 0,00 3,57 0,00 1,43
Agenesis 25,00 21,43 59,09 34,29
Caries 45,00 25,00 18,18 28,57

Notes: CUCPD= Complete Unilateral Cleft Palate Dextra, CUCPS= Complete Unilateral Cleft Palate Sinistra. CBCP= Complete Bilateral Cleft Palate

complete bilateral cleft palate there were balanced results,
namely 45.45% in the maxillary dextra lateral incisors and
50% in the maxillary sinistra lateral incisors.

The relationship or association between the category
of cleft palate with malposition and malformation of
the maxillary lateral incisors was analysed using Non-
parametric statistics in the form of Kendall’s Concordant
Rank Correlation (W) analysis can be seen in Table 4. The
variables among malpositions and malformations that affect
the cleft and how the relationship between malpositions
and malformations variables are analysed by calculating the
magnitude of the Spearman Rank correlation coefficient can
be seen in Table 5.

The relationship between unilateral and bilateral
complete cleft palate with malposition and malformation

of maxillary lateral incisors was analysed by calculating
the magnitude of Kendall’s Concordance correlation
coefficient, which is 78.5% (W x 100%) which is
statistically significant where the p-value = 1.38E - 24 =
0.000.00138 < 0.05. The variables among malposition and
malformation that affect the cleft and how the relationship
between malposition and malformation variables are
analysed by calculating the magnitude of the Rank
Spearman correlation coefficient can be seen in Table 5.

Seen in Tables 4 and 5, the results of the test
of significance of the partial correlation coefficient,
where the correlation between the cleft with malposition
and the cleft with malformation shows the type of
test that is not statistically significant (not meaningful)
although the relationship exists but can be said to be
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Table 3: Characteristics of samples based on the cleft type and percentage of anomalies in the maxillary lateral incisors on the dextra and

sinistra sides

Cleft Type Number of sampels Number of teeth
CUCPD 10 20
CUCPS 14 28
CBCP 11 22

12 Dextra % 12 Sinistra %
10 50,00 4 20,00
5 17,85 14 50,00
10 45,45 11 50,00

Note: CUCPD= Complete Unilateral Cleft Palate Dextra, CUCPS= Complete Unilateral Cleft Palate Sinistra, CBCP= Complete Bilateral Cleft Palate

Table 4: Relationship between cleft and malposition and malformation of maxillary lateral incisors (Kendall Coefficient of Concordance)

Variable Avg. Rank Sum of Ranks
Cleft 2,90 203,00
Malposition 1,67 117,00
Malformation 1,43 100,00
Total 2,00 420,00

Table S: Relationship between cleft and malposition and relationship between cleft and malformation (Spearman rank)

Variable rs t

Cleft dan malposition -0,03 -0,24
Cleft dan malformation -0,02 -0,14
Malposition dan Malformation 0,24 2,07

p value Characteristics Correlation
0,4058 Sign 0,08
0,4445 Non-Sign 0,03
0,0213 Sign 5,90

meaningless (considered equal to zero), while between the
variable malposition and malformation shows a statistically
significant relationship with a strong relationship of 5.90%
(rs2 x 100%)

4. Discussion

Early detection of dental anomalies in paediatric patients
with cleft lip and palate is fundamental to the prevention
of various irregularities that may include such as tooth
sensitivity, malocclusion, impaired tooth eruption, impaired
dental arch development and aesthetic problems. !7-24.28:29
Many recent studies have examined cleft palate in relation
to dental anomalies, but the assessment of maxillary lateral
incisor malposition and malformation of the maxillary
lateral incisors has never been done in Indonesia YPPCBL
Indonesian Cleft Centre RSGM Unpad, Bandung. Selection
of the age range of the subjects of this study, which is 5-13
years old, the age selection is based on the estimated age of
children who are in the period of the transition from primary
teeth to permanent teeth.

The subjects of this study were panoramic radiographs
of children aged 5-13 years taken for diagnostic purposes.
Panoramic radiographs of children aged 5-13 years taken
for diagnostic purposes. Secondary data in the form
of panoramic radiographs was used as the object of
study as this type of radiograph is an appropriate
source of information to evaluation. Panoramic radiography
is a radiation-enhanced image used in the clinical
setting, are non-invasive and provide data that cannot
be obtained by clinical examination.?*3" Panoramic
radiography is effectively used used in the imaging
of oral and maxillofacial pathology, treatment planning,

evaluation of dental development and detection of clinical
abnormalities.3!3> Secondary data is derived from the
results of the use of digital panoramic radiography, which
offer several advantages and convenience. The process of
making digital panoramic radiographs is much faster, more
environmentally friendly because it uses fewer chemicals,
and the results can be modified and contrast corrected,
reducing the possibility of retakes and minimising the risk
of errors in interpretation and analysis.3!-3?

The most common presentation of maxillary lateral
incisor malposition in the in this study was impaction in
both unilateral and bilateral complete cleft palate with an
average of 18.57%. Impacted tooth is resulting from the
cessation of tooth eruption due to a clinical abnormality or a
radiographically detectable physical obstruction in the path
of eruption or due to abnormal tooth position. Movement
of the primary dentition during eruption leads to disruption
of the position of these teeth in the dental arch, or to their
impaction. Unilateral palatal clefts show collapse of the
cleft side in the upper jaw resulting in a narrow dental
arch.!733-35 A narrowed cleft palate and lack of space
can also allow improper eruption. Secondary bone grafting
should be performed to enhance the eruption lateral incisors
and canines; therefore, lack of proper treatment may be the
reason for impaction of the upper lateral incisors. Patients
with impacted teeth require surgery and multidisciplinary
orthodontic treatment to align the teeth with the dental
arch, 36-38

Maxillary lateral incisor rotation and ectopic eruption
on the palatal side had the same percentage of 10% in
this study. Tooth rotation is defined as the displacement of
mesiolingual or distolingual teeth around their longitudinal
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axis. A study conducted by Liuk et al in 2013 showed
that the maxillary lateral incisors had a greater mesiolabial
rotation of 11,7°.!7-32 The normal morphology of the
maxillary lateral incisor is used as a guide to determine
the presence of rotation radiographically. The maxillary
lateral incisor does not rotate if the incisal edge of the
crown is straight and parallel to the occlusal plane, it has
obstacles in this study because the sample in this study
has a high carries rate, making it difficult to study. Palatal
eruption of maxillary lateral incisors in this study had a
percentage that is not much different from impaction, this is
in accordance with research conducted by Agnieszka Lasota
and Tarac M, Cirakoglu N which states that the common
tooth malposition in cleft lip and palate is the eruption of
the palatal eruption of the lateral incisor, 17244344

The most common type of malformation of the maxillary
lateral incisors found in this study is the peg shape, with
an average percentage of 10%, which is consistent with the
research conducted by da Cas NV, Machado RA, Coletta R,
Della and Rangel in the journal Patterns of dental anomalies
in patients with Patterns of dental anomalies in patients with
nonsyndromic oral clefts. Common malformations in cleft
lip and palate are peg-shaped lateral incisors maxilla. '8+

Unilateral and bilateral total cleft palates are associated
with malposition and malformation of the maxillary lateral
incisors. This was mentioned by Hovorakova that during
normal development, the medial fascial processus of the
nasal and maxillary fuse to form the maxillary arch. The
seeds of the incisors lateral maxillary primary incisor
develop and has a double seed in the fusion area of the
medial nasal and maxillary. If proper fusion of the periphery
of the medial nasal and macxilla is followed by a lack of
fusion of the dental epithelium in the superficial region of
the face, lateral incisor anomalies may occur in normal jaws.
Incomplete fusion of the medial nasal and maxillary areas
results in maxillary clefts and abnormal incisors, which are
often seen in patients with cleft palate. A physiological
delay in the fusion of the dental epithelium and multiple
seeds of the upper lateral may explain the developmental
susceptibility to the occurrence of lateral incisor anomalies
even in the absence of lateral incisor anomalies even in the
absence of orofacial clefts.!®4 Results this study shows
that the presence of a gap increases the association between
malposition and malformation of the maxillary lateral
incisors. The most common malposition in this study was
impaction of the lateral incisors, while the most common
malformation in cleft palate is a peg shape of the maxillary
lateral incisors. 171824

5. Conclusions

1. Impaction is the most common maxillary lateral
incisor malposition most commonly found in unilateral
or complete bilateral cleft palate, followed by
rotational and complete bilateral cleft palate, followed

by rotation and ectopic eruption and the least common
is transposition.

2. Peg shape is the most common malformation of the
maxillary lateral incisors, which is most commonly
found in cleft palate, then microdonsia and the least
common is dens invaginatus.

3. There is an association between unilateral and bilateral
complete cleft palate with maxillary lateral incisor
malposition with a weak association, so that the
association is not significant.

4. There is an association between unilateral and bilateral
complete cleft palate with maxillary lateral incisor
malposition with a weak association, so that the
association is not significant.

5. There is an association of complete unilateral
and bilateral cleft palate with malposition and
malformation of the maxillary lateral incisors.
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