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ABSTRACT

Background: Non-syndromic cleft lip and palate (nsCLP) is a congenital anomaly affecting the craniofacial structures
where there is a congenital abnormal cleft that affects the upper lip, alveolous and palate. There are various problems
that arise due to cleft lip and palate conditions, one of them is skeletal problems. Inhibited maxillary growth in nsCLP
patients can cause differences in skeletal relation patterns. Objective: This study aims to assess the pattern of
skeletal relationships in nsCLP patients by lateral cephalogram analysis. Methods: A cross-sectional study conducted
by analyzed 33 lateral cephalograms of nsCLP patients. Analysis was performed using the Steiner and Downs
method with the Webceph application. Results: Skeletal relation class Il type 1 (Salzmann) and class llI classification
Cluster 3 (Bui) are the most commonly experienced by nsCLP patients, both female (33.33%) and male (27.27%).
The pattern of skeletal class | relationships showed a greater difference in the female group (15.15%) than the male
group (9.09). Class Il skeletal relation patterns were more common in the male group (12.12%) than the female group
(3.03%) Conclusion: there was no overall difference in skeletal relationship patterns between male and female
nsCLP patients at RSGM Unpad. Class Ill was the dominant skeletal pattern, followed by Class | and Class I, with
sex-related differences observed only in Class | and Class Il patterns.
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INTRODUCTION location. The difference is between 0.14

Cleft lip and palate is a congenital disorder
that occurs when the baby’s lips or mouth are
not formed properly during pregnancy. Cleft lip
and palate generally occur in the early 4th week
of pregnancy.’ Cleft lip and palate can occur
separately or simultaneously. Clefts can be
classified anatomically as cleft lip (CL) alone,
cleft palate (CP) alone, and various combinations
of these two types based on differences in
embryological development. Even though the
presence of a cleft lip and palate is not too life-
threatening, this condition causes disturbances
in facial appearance (especially if no treatment is
given), disrupts the communication process, and
results in limitations in the social development of
individual cleft lip and palate patients.??
Prevalence of Cleft Lip and Palate (CLP)
can vary by gender, ethnic group and geographic

-0.7/1,000 live births, while Cleft Palate (CP)
occurs between 0.05-0.7 per 1,000 live births.*%
Cleftlip and palate have a very variable incidence
rate in a population. The highest incidence is in
Asians and Native Americans (1/700 live births)
and the lowest incidence is in Africans (1/2500
live births).*¢ Abnormalities reached 0.41%, and
0.12% of them were children with cleft lips based
on the 2018 Basic Health Research (Riskesdas).”
The International Cleft Lip and Palate Training
Center estimates that 7,500 children in
Indonesia suffer from cleft lip with or without
cleft palate per year.” The incidence of children
aged 24-59 months suffering from one type.
The etiology of cleft lip and palate is unknown,
but most of the causes are multifactorial due
to the interaction of genetic and environmental
factors. Genetic factors such as ethnic factors,
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race, environmental factors such as: geographic
location and socio-economics, the mother’s
age at the time of preghancy being more than
35 years or less than 20 years, infections and
exposure to chemical substances (for example:
pesticides, lead), consuming drugs (for example:
anti-convulsant drugs), alcohol, malnutrition and
nutritional deficiencies (for example: folic acid,
multivitamins), or smoking are also etiologies of
cleft lip and palate.®’

Prevalence of malocclusion in cleft lip and
palate patients shows differences in various
countries. The most common malocclusion in
patients with cleft lip and palate in the Danish
population is class 1ll malocclusion (70%)
followed by class | malocclusion 30%.%° Class
Il malocclusion was the most common (72%)
followed by class | malocclusion (18.5%) and
class Il malocclusion (9%) in the South Korean
population.' Most cleft lip and palate patients
have class Il malocclusion, large mandibular
length and increased vertical growth of the
maxilla in the Mexican population.' The Spanish
study also observed the prevalence of a skeletal
Class lll pattern in patients with unilateral CLP
and a skeletal Class | pattern in patients with
bilateral CLP." The results of several studies
above show that the highest prevalence of
malocclusion in cleft lip and palate patients is
class Ill malocclusion.™

MATERIALS AND METHODS

This research is a cross-sectional comparative
study which aims to determine the skeletal
relationship patterns of non-syndromic cleft lip
and palate patients between male and female
at Universitas Padjajaran Dental School and
Hospital (RSGM Unpad) Bandung, Indonesia.
This research has obtained permission from
the Padjadjaran University research ethics
committee number 531/UN6.KEP/EC/2023.

The population of this study were all lateral
cephalogram photographs of non-syndromic cleft
lip and palate patients at RSGM Unpad in 2013
— 2023 who have the inclusion criteria. Inclusion

criteria for all lateral cephalogram radiographs
of non-syndromic cleft lip and palate patients
at RSGM Unpad were the chronological age of
non-syndromic cleft lip and palate patients above
7 years. The exclusion criteria in this study were
samples with a history of orthodontic treatment,
the quality of the lateral cephalogram was poor
so the cephalogram could not be interpreted. A
cross-sectional study conducted by analyzed 33
lateral cephalograms of nsCLP patients. Analysis
was performed using the Steiner and Downs
method with the Webceph application.

RESULTS

Research was conducted on 33 cephalometric
radiographs of non-syndromic cleft lip and palate
patients at RSGM UNPAD. The calibration test
was carried out by conducting two analyzes by
two operators (inter-examiner calibration) with
an interval of 5 days on 5 randomly selected
lateral cephalogram samples. The results of the
calibration test on the five research samples
showed a p-value > 0.05 so that there was no
significant difference in the lateral cephalogram
analysis between the two operators. The p-value
in sample 1 was 0.13, the p-value in sample 2
was 0.23, the p-value in sample 3 was 0.22,
the p-value in sample 4 was 0.35, the p-value
in sample 5 is 0.17 with non-significant results
and the conclusion is that there are similarities
between the two operators.

Table 1 distribution of cephalometric
radiograph research subjects based on gender
and cleft type at RSGM UNPAD. The data
presented in the table above shows that out of
a total of 33 samples, most of the subjects were
cephalometric radiographs of 17 female patients
(51.52%) while 16 radiographs (48.48%) were
male. Based on the non-syndromic type of
cleft lip and palate, cephalometric radiographs
found in patients with unilateral clefts of 54.55%,
more than bilateral clefts of 18.18%, with most
of the unilateral clefts occurring on the left side
of 54.55%. Left unilateral clefts are the most
common clefts found in male and female.
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Table 1. Distribution of nsCLP patients based on gender and type of cleft lip and palate (n=33)

Unilateral Cleft

Bilateral Total
Type Clefts Right Left
Sex
f % f % f % f %
Male 3 9.09 5 15.15 8 24,24 16 48,48
Female 3 9.09 4 12.12 10 30.30 17 51.52
Total 6 18.18 9 27.27 18 54.55 33 100.00
*f : Frequency; %: Percentage
Table 2. Skeletal relationship patterns of nsCLP patients by gender
Female Male Total
Class p-values Note
n % n % n %
| 5 15.15 3 9.09 8 24.24 0.3915 Not significant
I 1 3.03 4 12.12 5 15.15 0.3888 Not significant
1 11 33.33 9 27.27 20 60.61 0.3840 Not significant
Total 17 51.52 16 48.48 33 100.00 - -

Table 3. Distribution of class Il nsCLP patients based on
class Il type and gender

Table 4. Distribution of Class Ill Types by Gender

Class lll
Gender Class Il Total Gender  Type1 Type2 Type3 Total (%)
Type1 Type2 Type3 (%) (%) (%)

Male 2(40%) 2(40%) 0(0%) 4 (80%) Male 8(40%)  1(5%)  0(0%)  9(45%)

Female  1(20%) 0(0%) 0(0%)  1(20%) Female ~ 8(40%) 2(10%)  1(5%)  11(55%)

Total 3(60%) 2(40%) 0(0%) 5 (100%) Total 16(80%) 3(15%)  1(5%) 20 (100%)
Table 5. Class Ill Phenotype Clusters by Gender the pattern of skeletal class | relationships shows
Gender differences in group female (15.15%) greater
Class Il Total than the number group male (9.09%). Class Il

Male (%) Female (%) . .
skeletal relation patterns also show different
Cluster 1 0 (0%) 0 (0%) 0 (0%) .

results in group female and male samples. The
Cluster 2 1(5%) 0 (0%) 1(5%) pattern of class Il skeletal relationships is more
Cluster 3 3 (15%) 6 (30%) 9 (45%) in group male (12.12%) compared group female
Cluster 4 1(5%) 2(10%) 3 (15%) (3.03%). Based on the comparative p-value
Cluster 5 4 (20%) 3 (15%) 7 (35%) test in table 2, it can be seen that there is no
Total 9 (45%) 11 (55%) 20(100%) differences in patterns of skeletal relationships

Table 2 shows the class Il relationship
pattern most commonly experienced by non-
syndromiccleftlipand palate patients, both female
(33.33%) and male (27.27%). Classification of

of female and male on nsCLP subject at RSGM
Unpad. Class | p-values 0.3915, Class Il p-value
0.3888, Class Il p-value 0.3840 (p-value > 0.05).

Table 3 describes the most numerous male
group in the classification of class Il skeletal
patterns, 4 (80%) which fall into type 1, 2 (40%)
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and type 2 (40%). The female group only got 1
type, namely type 1, 1 (20%).

Table 4 describes the most numerous
group of female in the classification of class
Il skeletal patterns with a total of 11 subjects
(55%) which are divided into 3 types (Salzmann
Classification), where Type 1 is the most type of
8 (40%) then type 2 is 2 (10 %) and type 3 (5%).
There were 9 subjects (45%) who were included
in the class Il skeletal pattern classification,
which were divided into 3 types (Salzmann
Classification), where Type 1 was the dominant
type by 8 (40%) then type 2 by 1 (5%) and there
are no subjects with type 3.

Table 5 shows the skeletal relationship
pattern of class Ill. Cluster 3 is the most common
subphenotype in this study at 9 (45%) with the
female group being 6 (30%) greater than the
male group 3 (15%) followed by Cluster 5 which
is 7. (35%), with the female group being 3 (15%)
smaller than the male group being 4 (20%).
Next Cluster 4 showed results of 3 (15%) with
the female group being 2 (10%) larger than the
male group 1 (5%). Cluster 2 showed a result of
1 (5%) and no subjects were found that fit into
the criteria for cluster 1.

DISCUSSION

This research was conducted to determine
skeletal relationship patterns non-syndromic
cleft lip and palate patients and the differences
between male and female at RSGM Unpad.
The study was conducted on 33 subjects, with
female subjects (51.51%) and male subjects
(48.48%) with different types of clefts, this is
not in line with the research which explained
that the frequency of nsCLP in male subjects
occurred twice as much as in female subjects.™
Differences in research results can be caused by
limited research samples.

Left unilateral cleft type was the most
common cleft type experienced by patients
with frequency (54.54%), followed by the right
unilateral cleft type (27.27%) and the least
cleft type was the bilateral cleft type (18.18%).

The findings of this study are consistent with
previous reports indicating that left unilateral
clefts are the most frequently observed type
among patients with non-syndromic cleft lip
and palate.?'® Several studies have shown the
same results, unilateral cleft patients were found
to be more frequent than bilateral clefts, with
most of the unilateral clefts occurring on the
left side.”®1416-18 Most clefts affecting the lip are
unilateral in nature, accounting for roughly 75%
of cases, with a marked predominance on the
left side compared to the right."*'® The reason
the left side is more impacted than the right side
is that the right side of the fetal head has better
perfusion because the blood vessels leaving the
aortic arch are close to the heart on this side,
compared to the left side®. The distribution of
cleft laterality in a Pakistani population differed
by sex, with females demonstrating a left-sided
predominance and males exhibiting a right-sided
predominance.®* The prevalence of bilateral
nsCLP is more common in male, while unilateral
nsCLP are usually more common in female.® This
study has the same results as this study.

Skeletal relationship patterns that have been
analyzed using the Steiner and Downs method in
this study generally show that the SNA values
indicate a good retrognathic maxilla in group boy
and girl. The SNB scores of both, are good at
group both males and females showed normal
mandibles. ANB values in male and female both
showed skeletal class Il classification. Occlusal
Value-SN on group female and male show
normal facial growth patterns. GoGn-SN value on
group both females showed normal mandibular
rotation. This research is in line with research in
the Mexican population.'

Results of the SNA value indicate a
retrognathic maxilla. Based on the theory that
patients with cleft lip and palate experience
delayed maxillary growth leading to maxillary
retrusion.'” Many authors agree that delayed
development of the maxilla is a consequence
that occurs due to the presence of clefts and
it is also certain that the malformation occurs
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from the beginning, not as a result of surgery.
The development and position of the maxilla is
due to several factors such as genetics, severity
of cleft lip and palate, individual growth ability,
scar formation, surgical management and patient
cooperation."’

The results demonstrated a normal
mandibular position based on the mean SNB
value, which is inconsistent with earlier studies in
the Indian population that identified mandibular
retrognathism among patients with cleft lip
and palate.®'®2 The ANB values in this study
indicated similar skeletal Class Il relationships
in both male and female subjects. This skeletal
pattern was primarily associated with maxillary
retrognathism and is consistent with findings
reported in previous studies.® Class Il cases
with anteroposterior skeletal discrepancy were
characterized by large ANB angles and Wits
Appraisal, reflecting the malrelationship between
maxilla and mandible. Anteroposterior skeletal
differences may also be accompanied by vertical
differences, for example, relatively long or short
anterior faces.?’

The pattern of skeletal relationships in this
study showed that the most common class Il
relationship pattern was experienced by non-
syndromiccleftlipand palate patients, both female
(33.33%) and male (27.27%). This research is
in line with several studies conducted Several
studies have reported that the predominant
skeletal relationship pattern observed was
skeletal Class 111.%192223 Children born with cleft
lip and palate commonly present with Class lll
malocclusion, predominantly resulting from
maxillary deficiency. Other research stated that
craniofacial changes in the middle face and
mandible were previously related to the presence
of a cleft which was related to dentofacial
deformity caused by the cleft itself. Maxillary
deficiency in subjects during the growth and
development period which, if left untreated, can
cause severe functional, aesthetic, respiratory
and psychological problems. 32425

Patients with cleft lip and palate mostly
experience class lll skeletal malocclusion, this is

not only caused by maxillary deficiency but also
due to scar tissue that appears after surgery. %2627
In addition, patients with cleft lip and palate are
known to have a more vertical growth pattern than
normal patients without clefts and will maintain
their initial vertical pattern throughout the growth
process.?® Maxillary growth disorders, changes
in mandibular morphology, and adaptation of
mandibular growth to maxillary growth are also
causes of nsCLP patients experiencing class llI
skeletal patterns.°

There are differences in the skeletal
relationship patterns of class | and class Il group
boy and girl. Class | skeletal relationship patterns
show differences in group female (15.15%)
greater than the number group male (9.09). Class
Il skeletal relation patterns also show different
results in group female and group male. Class
Il skeletal relation patterns are more common in
group male (12.12%) compared group female
(3.03%). This research is different from research
conducted by Qadeer et al.>*who in his research
stated that in the Pakistani population with cleft lip
and palate, class Il skeletal relationship patterns
were more common than class |.2

Salzmann skeletal classification class | is
defined as the relationship of the mandible to the
maxilla which is in a harmonious or ideal position
at the time of occlusion, so there is no additional
type for skeletal classification. However,
Salzmann then added a class | skeletal division,
namely, Division 1: inappropriate incisor, canine
and premolar relationships. Division 2: Protrusive
maxillary incisors. Division 3: retrusive maxillary
incisors. Division 4: Bimaxillary protrusion. The
division is added by looking at the relationship of
dental relations. Results of this study found that
class | skeletal pattern was the most common
skeletal pattern after class lll, in the female group
it was seen more in the left unilateral cleft type,
but in male it was seen more in the right unilateral
cleft type. This study is in line with research
conducted on Pakistani populations. The south
Indian population the highest prevalence in
nsCLP patients was a class |l skeletal relationship
pattern, although the results of his study found
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that the position of the maxilla and mandible was
mostly retrognathic and retropositioned. The
prognosis for the treatment outcome of patients
with nsCLP with a skeletal Class | relationship
is good. The propensity for post-hospital relapse
in patients with a skeletal class | pattern is low.®

Class Il classification according to Salzmann
there are 3 types, Salzmann distinguishes the
type from class Il based on the position of the
mandible. Type 1: normal maxilla, retrognathic
mandible, type 2: prognathic maxilla, normal
mandible, type 3: prognathic maxilla, retrognathic
mandible. The results of this study explained
that in male subjects experiencing a pattern of
skeletal class Il relationships type 1 (50%) and
type 2 (50%), in type 3 there were no research
subjects. The same is true for female subjects,
only found in type 1 (normal maxilla, retrognathic
mandible) (20%), types 2 and 3 did not have
research subjects. When associated with the
type of cleft lip and palate, right unilateral is the
most common type found in the class Il skeletal
relationship pattern. The results of this study are
in line with research conducted by Romanini et
al.?” demonstrated a skeletal class Il pattern to
have a high frequency in patients with unilateral
cleft type in a Brazilian population. However,
the research in class Il was different from the
research which states that the bilateral cleft type
is the most dominant type in class Il skeletal
relations in the Pakistani population.?

Salzmann also differentiated skeletal class
Il into 3 types, Type 1: retrognathic maxilla,
normal mandible. Type 2: Maxilla normal,
mandible prognathism. Type 3: prognathic
maxilla, retrognathic mandible. The results
of this research showed that Type 1 was the
most dominant type in both male and female
groups. Almost all nsCLP patient subjects with
skeletal class Ill had retrognathic maxillae,
normal mandible, and the left unilateral cleft
type was the most dominant in this skeletal
class lll classification. This research is in line
with research that has been conducted by
many researchers which states that the skeletal
class lll relationship pattern is most commonly

found in nsCLP patients with unilateral cleft
type.9,15,22,23

Results in this study showed that class
Il was the most dominant pattern of skeletal
relationships, so the researchers divided it based
on sub-phenotypes according to Bui, conducted
a systematic cluster analysis to determine the
classification of subjects to describe skeletal
Class lll malocclusions and divided class Il into 5
clusters. This study shows the results of the pattern
of skeletal relationships class lll Cluster 3 (maxillary
deficiency, high angle) is the most numerous
subphenotype (45%) with the female group being
larger (30%) than the male group (15%), followed
by Cluster 5 (combination or normal), Cluster 4
(moderate mandibular prognathism — normal),
Cluster 2 (Maxillary deficiency, low angle) and
no subjects were found who fit into the criteria for
cluster 1 (Prognathi mandibles, long face). This
research is in line with the research which stated
that cluster 3 had the highest number of subjects,
while cluster 1 had the least.?®

Results of this study showed that in the
male subject group the left unilateral cleft type
was the most common type of cleft in the class
Il relationship pattern with the most cluster 3
grouping (15%) followed by Cluster 5 (10%).
The types of right bilateral and unilateral clefts
showed the same results, both of them showed
results (10%) for each type of cleft, but there were
differences in the distribution of clusters. The
right unilateral cleft type was divided into Cluster
4, 1 (5%), and cluster 5, 1 (5%). The bilateral
cleft type was divided into Cluster 2, 1 (5%),
and Cluster 5, 1(5%). Research on the Korean
population showed that in unilateral nsCLP
patients most often found a class Ill skeletal
pattern.”® A predominance of skeletal Class llI
in both males and females was observed and
was associated with unilateral non-syndromic
cleft lip and palate, although classification of cleft
types into Class Ill subphenotypes has not been
previously investigated.3'®

Class Il skeletal relationship pattern
type 1 (retrognathic maxilla, normal mandible)
and Clusters 3 (maxillary deficiency, high
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angle) is the most common division of skeletal
relationship patterns in this study. The unilateral
cleft type is also the most common type of
cleft found in skeletal Class Il relationship
patterns. This research relating the type of cleft
to skeletal classification is in accordance with
research which states that the skeletal class Il
classification is dominant in both sexes, both
male and female and in the unilateral cleft type
with a female class Il skeletal relationship pattern
has more impact.? This is in accordance with the
study which said that patients with CLP showed
delays in maxillary growth, which resulted in
maxillary retrognathism, and in their next study
proved that in nsCLP patients retroposition of the
maxilla occurred.®

The Author realizes that the weakness
of this study is the limited number of lateral
cephalogram radiograph samples, although
there are many nsCLP subjects, not all of them
take lateral cephalometric radiographs. More
samples can be selected according to the type of
cleft lip and palate so that the results of the study
can produce more accurate and comprehensive
conclusions.

CONCLUSION

The conclusions from this research are: There is
no differences in patterns of skeletal relationship
between groups of female and male on nsCLP
subject at RSGM Unpad. The most common
pattern of skeletal relationships in nsCLP
subject is a class lll skeletal type 1 (Salzmann)
retrognathic maxilla, normal mandible and
classification class Il Cluster 3 (Bui) maxillary
deficiency, high angle. This relationship pattern
is most common in the left unilateral cleft type.
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