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ABSTRACT

OBJECTIVE: This study aimed to assess the lower arch
length discrepancy in a group of patients with unilateral
cleft lip and palate (UCLP).

MATEeRIALS AND METHOD: Pretreatment dental casts and pan-
oramic radiographs of 23 patients (aged 9—-19 years) with a
nonsyndromic complete UCLP, without having large res-
torations/crowns, tooth agenesis, impacted or supernu-
merary teeth in the lower arch, and previous orthodontic
and/or prosthetic treatment, were evaluated. All patients
underwent lip and palate repair. Lower arch discrepancies
were determined using the Hayes-Nance analysis. Pan-
oramic radiographs were used to estimate the size of per-
manent premolars for the patients with late mixed denti-
tion. The positive discrepancy defined diastema, whereas
the negative discrepancy defined crowding in the lower
arch. Descriptive statistics were presented using frequen-
cies and percentages, and the differences were evaluated
using the binomial test.

ResuLTs: One out of 23 patients had no discrepancy in the
lower arch. For the remaining patients (n = 22), the preva-
lence of diastema was 47.8% (n = 10), with a mean value
of 3.6 + 1.9 mm, and lower arch crowding was observed
in 52.2% (n = 12), with a mean value of -2.9 + 1.4 mm. No
significant difference was found between the prevalence
of crowding and diastema (p = 0.832).

ConcLusion: In patients with a UCLP, diastema can be en-
countered approximately at the same frequency as crowd-
ing in the lower arch. Crowding was at a low to mid-level.
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INTRODUCTION

Patients with a cleft lip and palate (CLP) are a specific
patient group requiring long-term multidisciplinary
approaches from infancy to adulthood. Given the long-
term treatment requirement, the prediction is needed for
the resulting improvement in the dentofacial structures
of patients. Similar to the surgical approaches, the
orthodontic treatment plan needs to be anticipated
at an early stage. A well-controlled treatment plan
is executable if the clinician has a command on the
expected alterations in the dentofacial structure.

Subsequent to the presence of the cleft, reduction
in the maxillary interdental width and tooth width is
generally observed.'? In addition, mandibular arch
dimensions may be affected in conjunction with the
changes in the maxillary arch.?

Considering the requirement of exact evaluation
of tooth size for achieving an esthetic, stable, and
functional occlusal relationship, awareness about
the variations in tooth size in patients with CLP may
guide clinicians in orthodontic and accompanying
dental treatment planning. Therefore, many studies
evaluated tooth size in patients with CLP."*® These
studies revealed varied findings in terms of tooth size.
In general, teeth in patients with CLP were reported to
be smaller. In contrast, some studies®® indicated that
certain teeth were larger in patients with CLP than in
controls, while others found no difference.” However,
considering mesiodistal tooth dimensions in patients
with a nonsyndromic unilateral CLP (UCLP), the
previous meta-analysis reported that tooth size of these
patients tended to be larger than those of the general
population.” Additionally, the difference in tooth size
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between the sides with and without the cleft has also
been described in patients with UCLP."58

Maxillary dental and skeletal dimensions in patients
with CLP have been studied extensively. Previous
studies reported a statistically significant narrow
maxillary arch.®>® However, information on mandibular
arch widths in patients with CLP is limited. Athanasiou
et al.'’® studied the transverse dentofacial morphology
of 64 children with an isolated cleft palate at the ages of
3-4,8-9, and 12 years and reported no difference in the
bigonial width of the mandible between patients with an
isolated cleft palate and controls. Celikoglu et al.'* used
CBCT images and reported that UCLP, bilateral CLP
(BCLP), and control groups had similar bigonial width
values, indicating that the type and presence of cleft
did not affect the mandibular skeletal transverse width.
They'' mentioned that patients with BCLP and UCLP
had statistically significant lower intercanine alveolar
widths and larger intermolar and intermolar alveolar
widths compared with the normal occlusion group.
Heidbuchel and Kuijpers-Jagtman® demonstrated a
slight decrease in the anterior and posterior regions of
the mandibular arch as an adaptation to the maxillary
arch in patients with CLP. Fudalej et al.'?> reported
that the mandible was retrusive and the length of the
mandibular body was 2 mm shorter in patients with CLP
than in controls. Similarly, Swennen et al.’® reported
that UCLP and BCLP groups had a shorter mandibular
body compared with controls.

A reduction in intercanine width with an increase in
intermolar width, reduction in tooth size with a greater
premolar width, and shorter mandibular length may
have conflicting effects on mandibular dental alignment
in patients with CLP. No study to date investigated the
discrepancy in the mandibular arch length in patients
with CLP. This study aimed to assess the discrepancy
in the lower arch length in a group of patients with a
nonsyndromic UCLP.

MATERIALS AND METHOD

This study involved pretreatment orthodontic models
and panoramic radiographs of patients with complete
UCLP who were treated at the Department of Ortho-
dontics and Department of Plastic Reconstruction and
Esthetic Surgery in Gazi University.

As a routine procedure at the beginning of the
orthodontic therapy, patients and/or patients’ parents
signed an informed consent form, allowing the
researchers to use their data for scientific purposes.
The study was approved by the ethical committee of
the Gazi University (2018-42).

Patients with large restorations/crowns, tooth
agenesis, impacted or supernumerary teeth in the
lower arch, previous orthodontic and/or prosthetic
treatment, systemic diseases, developmental or
acquired craniofacial muscular deformities, syndromes,
endocrine abnormalities, and neurological problems
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were excluded from the study.

The study sample consisted of 23 Caucasian
patients (12 female and 11 male; age 9-19 years) with
complete UCLP. Six of the patients had late mixed
dentition with permanent lower canines erupted and 17
had permanent dentition.

The same examiner assessed the lower arch
discrepancies on dental models. A digital caliper
accurate to 0.01 mm (Mitutoyo, Kanazawa, Japan) was
used for assessing tooth width and arch length. Tooth
width was measured as the longest distance between
the anatomic mesial contact point to the distal contact
point. The arch length was measured from the mesial
contact point of the first molar, through the mesial and
distal contact points of the posterior teeth and incisal
edges of the anterior teeth, to the mesial contact
point of the opposite first molar (Figure 1). Panoramic
radiographs of high quality were used to estimate the
size of permanent premolars for the patients with mixed
dentition. The magnification rate was corrected to
obtain real tooth width.

Hayes-Nance analysis™ was used to determine
lower arch discrepancies. The positive discrepancy in
the lower arch length defined the diastema, whereas
the negative discrepancy defined crowding in the lower
arch.

The examiner repeated all the measurements
after an interval of 20 days to assess the magnitude
of methodological error. The observer was also blinded
to the previously completed measurements. The
methodological error and intraobserver reliability were
determined using Dahlberg’s formula; Si = /Y d?/2n
(d is the difference between two measurements of a
pair, and n is the number of double measurements) and
paired t tests.

Statistical analysis

Data were analyzed using the Statistical Package for
Social Sciences (SPSS) version 22 software (SPSS
Inc, Chicago, IL, USA). They were expressed as the
mean + standard deviation. Descriptive statistics were
presented using frequencies and percentages, and the
differences were evaluated using the binomial test.

Figure 1. Arch length measurements on dental models
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Table 1. Descriptive analysis of the discrepancy (mm) in the arch
length in patients with a UCLP (n = 22; the patient who did not have
any discrepancy was excluded)

n Mean SD Median Minimum Maximum
Positive (+) 10 3.6 1.9 35 1.6 7.0
Negative (-) 12 -29 14 -3.0 -0.3 -5.0

(+): diastema; (-): crowding; SD: standard deviation

REsSULTS

The methodological error did not exceed 0.25 mm,
while the repeated measurements were not significantly
different (p > 0.05).

Considering the discrepancy in the arch length, only
1 out of 23 patients had no discrepancy in the lower
arch. In the remaining patients (n = 22) the prevalence
of diastema was 47.8% (n = 10) with a mean value of
3.6 £ 1.9 mm. Lower arch crowding was observed in
52.16% (n = 12) with a mean value of 2.9 + 1.4 mm
(Table 1). No significant difference was found between
the prevalence of crowding and diastema (p = 0.832).

DiscussioN

No study to date assessed the discrepancy in the
mandibular arch perimeters in patients with UCLP. This
study assessed the mandibular dental arch deficiency
using dental cast measurements. It found that the
discrepancy in the arch length ranged from diastema
to moderate crowding regardless of gender differences
in patients with nonsyndromic UCLP. No significant
differences in frequencies of diastema and crowding
were found in the lower arch. No severe crowding was
detected. The results of the present study could not
be compared with previous studies because no similar
study was performed in the past.

The discrepancy in the maxillary arch was not
evaluated because standardization might not be
achieved due to differentiated primary surgical
techniques, early orthopedic treatment applications,
number and size anomalies of the teeth, and shape and
size of the cleft in each patient.

Previous findings on the effect of sex on tooth width
are contradictory.'®'® However, significant differences
in tooth size between the sexes have been reported.>16
Males with a UCLP were reported to have larger teeth
than females." In addition, males seemed to have larger
mandibular width and length compared with females.?
Larger tooth with larger dimensions of mandibula may
eliminate the resulting effect on the discrepancy in
the arch length. Therefore, the number of male and
female patients was matched and they were put in the
same pool in the present study. Similar to the study by
Akcam et al.® the patients were not divided into groups
according to sex in this study so as not to reduce the
number of patients by dividing them into subgroups.
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Caucasian patients with the same ethnicity were
included in the study to eliminate the ethnic and racial
differences because tooth sizes are population specific
and the discrepancy in tooth size varies between
different ethnic groups and races.'6:2124

Previous studies reported differences in tooth size
between patients with a CLP and normal occlusion.®2%26
In general, reduction in tooth size in patients with a CLP
was emphasized.*®?” Diastema can be expected in
mandibular arch considering the reduction in tooth width.
Additionally, lower tongue position in these patients
due to the narrow scarred maxilla, which increased the
mandibular intermolar width, and class Il tendency, with
negative overjet eliminating the restriction of maxillary
teeth, may be predisposing factors in the occurrence
of diastema. However, this was not confirmed by the
present study. In this study, diastema was observed in
47.8% of the sample, ranging between 1.6 and 7 mm. It
could be attributed to the lingoversion tendency of the
mandibular teeth as means of adaptation to the narrow
maxillary arch and achievement of a proper chewing
function, which eventually results in the dental arch
collapse.

Wahaj and Ahmed?® compared the arch dimensions
(both intercanine and intermolar width) between the CLP
and normal class | occlusion groups. They found that the
maxillary and mandibular intercanine widths significantly
reduced in the CLP group (both unilateral and bilateral)
compared with the normal class | occlusion group. The
decrease in the mandibular intercanine width might be
due to the lower maxillary intercanine width, leading to
the adaptation of the mandibular intercanine width. The
reduction in intercanine width might cause a reduction
in arch length. A greater premolar teeth width might
increase the acquired arch length, leading to crowding
tendency.®2¢ In this study, the crowding in the lower
arch was found to be minimum (1-3 mm) to moderate
(3.1-6 mm). No severe crowding (>6 mm) occurred; the
maximum crowding was 5 mm and minimum 0.3 mm.
No patient had crowding of 7 mm or more, indicating
extraction.

Studies often tend to have small sample sizes,
leading to bias in the interpretation of results.* The
limitation of this study was also the small sample size
due to its retrospective design. Achieving sufficient
number of patients with the same characteristics in this
special patient group is difficult. Additionally, this study
did not include a control group. Participants with normal
facial morphology and class | occlusion or participants
with class Il occlusion could not be used as a control
group because the patient might have a wide range
of crowding (mild to severe) in each occlusion type.
Therefore, no control group was selected to avoid
bias.

Further studies with large sample size are needed to
validate the findings of this study. Additionally, studies
comparing the discrepancy in the arch length in patients
with a UCLP and BCLP are necessary.
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CONCLUSION

Despite the limitations, the present study indicated that
the frequency of encountering diastema and crowding
in the lower arch was approximately the same in
patients with UCLP. The crowding was of a minimum to
a moderate level. It did not exceed 5 mm, which is an
important point to be considered for precise orthodontic
treatment planning in patients with a CLP.
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Tek tarafli dudak ve damak yarigina sahip
hastalarda alt cene ark boyu uyumsuzlugu:
ortodontik model analizi

Ozer

Awmag: Tek tarafli dudak ve damak yarigina (DDY) sahip
hastalarda alt ¢cene ark boyu uyumsuziugunu belirlemek-
tir.

GEeRe¢ VE YONTEM: Non-sendromik tek tarafli total DDY’ye
sahip olup, alt gcenede biiyiik dolgu/kronlu dis bulunma-
yan, dis eksikligi, gémiilii veya fazla disi olmayan krono-
lojik yasi 9 ile 19 yil arasinda degisen 23 hastaya ait te-
davi éncesi panoramik radyograf ve ortodontik modeller
degerlendirildi. Hastalarin dudak ve damak yarigi opere
edilmistir. Alt ark boyu uyumsuzlugunu belirlemede Ha-
yes-Nance analizi kullanildi. Ge¢ karigik dislenme déne-
mindeki hastalar icin daimi premolar boyutlari panoramik
radyograflarla degerlendirildi. Pozitif ark boyu uyumsuz-
lugu diastema, negatif ark boyu uyumsuzlugu caprasiklik
olarak kabul edildi. Tanimlayici istatistikler siklik ve ylizde
oranlari kullanilarak yapildi ve farklar binomial test ile de-
gerlendirildi.
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BULGULAR: incelenen 23 hasta icinde sadece bir hastada
ark boyu uyumsuzlugu goriilmedi. Kalan 22 hastanin %
47.8’inde (n = 10) diastema saptandi; bu miktar ortalama
3.6 £ 1.9 mm olarak bulundu. Alt ark caprasikhgi ise %52.2
(n = 12), prevalans ile ortalama -2.9 + 1.4 mm olarak bu-
lundu. Caprasiklik ve diastema prevalanslari bakimindan
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istatistiksel olarak 6nemli bir fark bulunmadi (p = 0.832).

Sonuc: Tek tarafli DDY’ye sahip hastalarda, alt cenede, di-
astema ve caprasikliga ayni prevalansta rastlanabilmekte-
dir. Gorilen caprasiklik hafif ile orta siddettedir.

ANAHTAR KELIMELER: Arkus dentalis; caprasiklik; diyastem
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