Int. J. Morphol.,
41(2)395-400, 2023.

Effects of Early Unilateral Mandibular First Molar
Extraction on Condylar and Ramal Asymmetry

Efectos de la Extraccion Temprana del Primer Molar Mandibular
Unilateral Sobre la Asimetria Condilar y Ramal

Koray Surme?; Hayri Akman ; Tansu Cimer? & Mehmet Akin 3

SURME, K.; AKMAN, H.; CIMEN, T. & AKIN, M.  Effects of early unilateral mandibular first molar extraction on condylar and
ramal asymmetryint. J. Morphol., 41(2B895-400, 2023.

SUMMARY: Craniofacial symmetry is an important factor in creating a harmonious facial appearance. Genetic and external
factors may cause the formation of mandibular asymmetry. The aim of this study was to evaluate vertical mandibular asgmmetries
adolescents who had unilateral mandibular first permanent molar (FPM) teeth extracted at an early age. The study grdu 60nsiste
subjects (30 females, 30 males with a mean age of 4648 years) who had their mandibular permanent first molar tooth extracted
before the age of 12, and the control group consisted of 60 healthy subjects (30 females, 30 males with a mean 200 fyEauz3.
Condylar asymmetry index (CAl), ramal asymmetry index (RAI), and condylar-ramal asymmetry index (CRAI) were calculated using
panoramic radiographs of the subjects. Independent samples t-test was used to evaluate the differences between groypsidCAI, RAI
CRAI values were similar between male and female subjects in both control and study groups, and no statistically sifjerBoaet di
was found (p>0.05). No statistically significant difference was observed between the group who had their mandibular fiesttperma
molar teeth extracted at an early age and the control group (p>0.05). CAl values were relatively higher in both groupsyasitihe
significant difference between the CAI, RAI, and CRAI values between the groups.
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INTRODUCTION

Craniofacial symmetry is an essential factor in The first permanent molar (FPM) teeth play an
creating a balanced and harmonious facial appearanggportant role in forming a balanced occlusion, but these
Asymmetries observed in the mandible, which is a part edeth are often decayed as they are exposed to the oral
the stomatognathic system, may cause aesthetic agtironment at an early age (Gill al, 2001). In addition,
functional problems (Sezgiat al, 2007). An utterly the prevalence of molar incisor hypomineralization (MIH)
symmetrical face is not possible, and asymmetry is afecting FPM teeth was reported to range from 2.5 % to
naturally occurring condition. This asymmetry can rang40.2 % (Cheet al, 2008; Sovieret al,, 2009). Therefore, it
from simple asymmetries that cannot be clinically detectdsloften necessary to extract FPM teeth at an early age (Morita
to abnormal asymmetries (Liukkonem al, 2005; Van et al, 1994). As a result of the early extraction of FPM,
Elslandeet al, 2008). Mandibular asymmetry might occurthere may be problems such as tipping towards the extraction
with combinations of genetic and environmental factorsegion in adjacent teeth and extrusion of the opposite teeth.
Factors that may cause asymmetry are trauma, infectioBgsides, unilateral tooth extraction may change the chewing
developmental anomalies, muscle problems, syndromésbits of the patient (Caglarogitial, 2008). Such problems
occlusal interferences, temporomandibular joint diseasesay cause mandibular asymmetry.
and posterior cross-bite (Van Elslaretal, 2008; Ferreet
al., 2011). Habetset al. (1988) introduced a method of
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comparing the vertical lengths of the left and right condyl&ble I. Comparison of mean ages of control and study groups.

and ramus to evaluate the vertical asymmetry of the postgz, Control Study P value
i i i Mean Age + N Mean Age +

rior mandible. This method has been used frequently to N g

evaluate asymmetry in TMD diseases, Class Il, Class Iffemale 30 1632+£0.85 30 16.20+0.62 0.205
malocclusions, patients with cleft lip and palate, and patienfdale 30 16.15£0.76 30 16.05+0.90 0.178
with cross-bite ( erret al, 2011; Abad-Santamaré al,  1otal 60 16.23£0.92 60 16.18+1.04 0232

2014; Kasimoglet al, 2015). . . . .
g ) Radiographic Evaluation. All radiographs were taken by

F}he same radiology technician, and all the subjects were

Although studies investigating the relationshi tioned with their head ori 4 with th Kfurt hor
between sagittal and transversal orthodontic anomalies (IQéj—Sltlone with their head oriented with the Frankiurt hori-

rroetal, 2011: Kasimoglet al, 2015: Leonardét al, 2020: zontal plane parallel to the horizontal plane. The lips of the
Evange’Iistae,t al, 2022) cleft ”F; and palaté (Aba'd_subjectswere positioned in a resting position, and the midline
Santamariaet él 201’4. Prasadet al, 2022) was adjusted correctly. The radiographs were performed

temporomandibular joint disorder patients (Sfondeiral, using a Plan(;neca Promax 2D (Hellsinl_<i, Fi?'j‘,”fj) lvyith 68
2021), and mandibular asymmetry have increased in rech 5mA, and 16 s parameters. Evaluation of digital images

years, studies evaluating the effect of tooth extraction éfY]afS done lfsmg PIanm?c_akl_DlmaiqstIasfst\l; 4.1.4 version
mandibular asymmetry are limited. Haliciogitial (2013) software (Planmeca, Helsinki, Finland) software.

investigated mandibular asymmetry in patients who had bi-
g y yinp All radiographs were traced and measured using the

lateral early FPM tooth extraction, and Thieseal (2017) b X q | and illofacial
investigated mandibular asymmetry in patients with posté‘-"‘(;nel cqmputer yhan experience orfa ";n h ma(;q 0 amﬁ\
rior tooth loss. Therefore, the aim of this study was gffidiologist (TC), who was unaware of which radiograp

evaluate condylar and ramal asymmetry in patients Wi&elonged to which group. The method of Hale¢! (1988)
as used to evaluate mandibular asymmetry. The most lateral

unilateral mandibular FPM tooth extraction at an early ag\@’,, fth avie | Ked dth | |
using the method of Habest al (1988). point of the condyle is marked as 01, and the most latera
point of the ramus is marked as O2. The line passing through
these points is called "A-line". The line perpendicular to the
MATERIAL AND METHOD A—Iine at_the tqp of the cond)_/le is_ called the "B-Iing". The
intersection point of the two lines is called the Z point. The

distance between points Z and O1, the distance between point

Ethical Considerations. The present study was approveqcn_and point 02, and thg distance between.point Z and 02
by the local ethical committee of our university (approvdpd'c"’lte the condylar height (CH), ramal height (RH), and

number: 2020/22-18), and all patients' parents signed ndy_Iar and ram.al height (CRH), respectively (Fig. 1). The
informed consent that accepts the use of patient data owing formula is used to measure the condylar asymmetry
scientific studies index (CAIl), ramal asymmetry index (RAI), and condylar-

ramal asymmetry index (CRAI).

Data Collection Procedure The sample consists of a study Asymmetry index = right — left

——— x 100
right + left

group of 60 subjects (30 females, 30 males) and a control
group of 60 subjects (30 females, 30 males) aged between
14.00 and 17.99 years. Subjects in the control and stu
group meet the following criteria: Class | canine and mol:
relationships; except for the third molars, all teeth are prese
no major medical history and no history of trauma; no cariot
lesions, extensive restorations, or periodontal pathology. T
tooth extraction group included subjects with unilaterall
mandibular FPM tooth extracted before the age of 1.
Panoramic radiographs taken from patients who have pas:
at least 5 years after extraction of the FPM were included
the study. The subjects were randomly selected from t
patients who appliedor orthodontic treatment. Since
panoramic radiographs are a routine diagnostic method us
in the Orthodontics Department, patients were not exposed
additional radiation for this study. The age and sex distributiol
in the groups for all subjects are shown in Tdble
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Fig. 1. Measurement
method according to
Habetset al. O1 and

02 indicate the most
lateral points of the
image; A line was the
ramus tangent; and B
line was the perpen-
dicular line from Ato

the superior part of
the condylar image. Z
indicates the
intersection point of
linesAand B. CH and
RH indicate condylar
and ramal height,
respectively.
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Sample Size Calculation.In this study, sample size CRAI values of the males and females in the control and
calculation was based on Pandis’ (Pandis, 2012) formuktudy groups are shown in Table Il. Independent sample's t
a significance level of 0.05 and a power of 80 % to displagst results showed that there was no statistically significant
a difference of 0.70 %+0.61 %) for the condylar difference in CAl, RAI, and CRAI values between male
asymmetry between study and control groups. Minimuiaind female subjects in both control and study groups
twenty-five patients were required in each group accordirfg>0.05). The asymmetry index values of the control and
to the power analysis. study groups are shown in Table 1ll. CAl values were higher
than RAI and CRAI values and were 619102 and
Statistical Analysis.Descriptive data include age and sex7.2745.16 for the control and study group, respectively.
Shapiro-Wilks' normality test and Levene's varianc&here was no statistically significant difference in CAl,
homogeneity test were applied to analyze the distributid®Al, and CRAI values between the control and study groups
of the data, and it was observed that the data were distribufpd0.05).
normally. Therefore, the independent samples t-test, which

is one of the parametric tests, was used to compafgie III. Comparisons of asymmetric index values between the
asymmetric index values between sexes and groups anddstrol and study groups.

compare the age of the groups. Control Study
N P value
Mean + SD Mean + SD
In order to test the reproducibility, 25 randomly  CAI 60  6.91+4.02 7.27+5.16 0.208
selected panoramic radiographs were reevaluated 2 weeksRAI 60 3.25+2.01 3.10+2.18 0.317
after being evaluated blindly by the same researcher.CRAI 60 2.07+1.42 223+1.77 0.124

Dahlberg's formula was used to determine the method's
error, and it was observed to be within acceptable limits.
Paired samples t-test was applied to test the significanceECUSSION
the difference between the first and second measurements,
and no statistically significant difference was found between
the measurements (p>0.05). IBM SPSS 21.0 software Facial asymmetries have been evaluated with imaging
(International Business Machines Corp, New York, USAjechniques used in dentistry for a long time. Panoramic
was used for data analysis. The significance level was satliographs are among the techniques used for this purpose
at p<0.05. (Van Elslandeet al, 2008). The mandible can be examined
bilaterally with panoramic radiographs. It is also a cost-
effective method, and patients are exposed to relatively less
RESULTS radiation dose (Caglaroglet al, 2008; Rodriguest al.,
2019). In this study, existing panoramic radiographs were
used to evaluate the condylar and ramal asymmetries of
The study consisted of 120 subjects, and the meahildren who had their mandibular FPM teeth extracted at
chronological ages of the study and control groups wesg early age, using the method of Halgdtal (1988).
16.18:1.04 and 16.280.92, respectively (Table I). There
was no statistically significant difference between the con- Three-dimensional computed tomography imaging
trol and study groups in terms of mean chronological ag&sthe gold standard, but the patient's relatively high
of the subjects (p>0.05). radiation exposure and the high cost of the device limit its
use (Kasimoglet al, 2015). Panoramic radiographs are
The means, standard deviations (SD), angutinely used for dental examination. Previous studies have
independent samples t-test results of the CAl, RAI, arglaluated the validity of panoramic radiography in
Table Il. Comparisons of asymmetric index values between the contr(measmmg the ramus and condyle area (Kjelleerg
and study groups according to sex. , 1994; Momijianet al, 2011; Limet al, 2018).
a——— Vale The_sg s_tudles indicated that. machlne type and
Vaidle Men+SD  Vaisble Mean+SD Pvalue positioning errors were limiting factors,. but
CAl 678413 CAl  704+383 0304 panoramic radiographs could be used in the

Control  RAI 312+ 202 RAI 337+199 0264 measurement of the posterior mandible. It has also
CRAl 198+ 1.25 CRAI 2.16+158 0.198 been reported that the reproducibility of the panoramic
CAl 712+503 CAl 742+547 0416 film is acceptable when the patient's head is correctly
Study RAl 204+227 RAl 325+211 0208 fixed in the head holder in the imaging device, and
CRAI 205+ 1.44 CRAI 2.41+213 0.086 the head is centered (Larheim & Svanaes, 1986). In
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panoramic radiographs, the magnification factors differ less In the present study, regarding CAl, RAI, and CRAI
in the vertical dimension than the horizontal dimensiowvalues, there was no statistically significant difference
The magnification is uniform, so it has been reported thbetween the control (6.24.02, 3.2%2.01, and 2.0¥1.42,
this may not significantly affect the measurements (Abadespectively) and study (7.28.16, 3.1@2.18, and
Santamarieet al, 2014). Therefore, in this study,2.23t1.77, respectively) groups. Caglarogitial (2008)
radiographs were taken with the same device by @&waluated the effect of early tooth extraction on asymmetry
experienced radiology technician, and attention was paiding postero-anterior cephalometric radiographs and, in
to the correct positioning of the patients. Low-qualitgontrast to this study, reported that unilateral first molar
radiographs were excluded. extraction during growth and development may cause
significant skeletal asymmetry. This difference may be due
It has been reported that unilateral or bilateral crosg the different radiographic methods and landmarks used
bite and cleft lip and palate may cause mandibulan the studies. In agreement with this study, Halicieglal.
asymmetry (Kasimoglet al, 2015; Veliet al, 2011; (2013) reported that bilateral extraction of mandibular first
Paknahackt al, 2018). There are also studies reportingrolars did not significantly affect condylar and ramal
that Class Il and Class lll malocclusions can caussymmetry. In this study, similar to other studies, no
mandibular and condylar asymmetry (Sezgfial, 2007; statistically significant difference was found between sexes
Al Taki et al, 2015). Therefore, patients with skeletal Clasi# the control and study groups in terms of CAl, RAI, and
Il or Il malocclusion, cleft lip and palate, and cross-bite€RAI values (Kasimoglet al, 2015; Paknahaat al, 2018).
were excluded from this study.
It has been reported that congenital facial asymmetry
Permanent first molars are among the teeth with tleecurs in healthy individuals belonging to groups with
highest incidence of tooth loss. Since these teeth are thé&erent genetic origins, but facial asymmetry and
first permanent teeth to erupt into the mouth parents mayandibular asymmetry are diagnosed using different
mistake these teeth for primary teeth. It is also report@drameters (Filiptsovat al, 2019). There are limited
that the incidence of extraction is higher because these tegtiidies in different races evaluating the effect of tooth
are exposed to environmental factors for a longer time thartraction on mandibular asymmetry. Thieseal (2017)
other permanent teeth, and they are one of the most affectedied on Brazilian population and concluded that there
teeth by hypoplasia (Barbato & Peres, 2009). Studies havas no association between mandibular asymmetries and
reported that the prevalence of extraction of first permananissing teeth in the posterior region of the dental arch.
molar teeth is more than 30 % in various countries (Sudialiciogluet al. (2013) studied on Turkish population and
et al, 2006: Barbato & Peres, 2009). For permanent firsbncluded that mandibular asymmetry due to early bilate-
molars with poor prognosis, the ideal chronological age o&l mandibular first molar extraction does not occur in
extraction has been suggested as 8-10.5 years (Eichenbengatthy individuals. Further studies are needed to evaluate
et al, 2015). If tooth extraction is performed at a later agéhe relationship between tooth extraction and mandibular
space may not be completely closed, and orthodonasymmetry among different races.
problems may occur. After the extraction of the first
permanent molars, extrusion in the opposite teeth, tipping The limitation of this study was that it was performed
in the second permanent molar tooth, and asymmetricat panoramic radiographs, not three-dimensional
chewing habit may develop (L&t al, 2007). These may tomography. Although tomography is the gold standard, it
adversely affect the balance of the occlusion. is not used routinely in orthodontic examination because
the patient is exposed to more radiation, so panoramic
Habetset al (1988) stated that a change of 1 cmmadiography was used in this study. CBCT imaging method
when positioning the patient’s head may cause awas used in some studies evaluating vertical asymmetry in
asymmetry value of 3 %. Therefore, an asymmetry indgratients with problems such as cleft lip and palate, poste-
of more than 3 % should be evaluated as posterigor cross-bite (Velet al, 2011; Paknahaet al, 2018). In
mandibular vertical asymmetry. In this study, the CRAthis study, the subjects consisted of healthy individuals who
values were below the 3 % threshold, the RAI values welhad a molar tooth extracted before. The use of radiological
about 3 %, but the CAI values were significantly highedevices with higher radiation doses would not be ethically
than these levels in both the control and study grougsstified for evaluating asymmetry. In addition, panoramic
Consistent with the findings of this study, Halicioghal  radiography and mandibular asymmetry have been used
(2013) and Abad-Santamasdial (2014) reported the CAl frequently for this purpose in the literature (Sezgfirl,
values of patients in the control group as 7.04 and 9.8007; Halicioglet al, 2013; Abad-Santamagéaal, 2014;
respectively. Al Taki et al, 2015; Kasimoglet al, 2015).
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