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ABSTRACT

Introduction

Orthodontic treatment often involves planned tooth
movement within the confined spaces of the alveolar bone
trough. Tooth movement within the alveolar trough may be
limited by thin labial and lingual cortical plates. Moving lower
incisors beyond the mandibular symphysis dimensions may
result in damage to roots and alveolar bone.*

Aim and objective

The aim of the study was to evaluate limitation of treatment
in different skeletal patterns due to mandibular symphysis
dimension in order to evaluate limitations of tooth movement
within the confines of the mandibular alveolar trough.The
objective was to determine the mandibular symphysis
dimensions in subjects with differing skeletal patterns

Design
The design was a retrospective, cross-sectional studly.

Methods

A sample of 180 pre-treatment lateral cephalometric
radiographs of black South African subjects were stratified into
three groups based on their skeletal classification. Each Class
was further divided into equal numbers of males and females.
Descriptive statistics, Student’s t-test, ANOVA test and
Pearson correlation coefficient were used to analyse the data
and p-values of <0.05 were considered statistically significant.

Results

Subjects with skeletal Class | pattern had a greater LA
compared to subjects with skeletal Class Il pattern. Subjects
with skeletal Class | pattern had a greater LH and LA in females
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than in males. Subjects with skeletal Class lll pattern had greater
LH in males than in females.

INTRODUCTION AND LITERATURE REVIEW

In order to have a balanced skeletal jaw relationship, the
maxilla and the mandible must be in harmony. If there is a
skeletal jaw discrepancy eitherin a vertical, or anteroposterior
dimensions the dento-alveolar structures may compensate
to camouflage the skeletal jaw discrepancy.’-?

In skeletal Class Il subjects, where the mandible is retrusive
in relation to the maxilla, the lower incisors may procline
in order to achieve contact with the upper teeth. This may
result in the root apices of the lower incisors being closer
to the lingual cortical plate of the mandibular symphysis
skeletal Class Il subjects, where the mandible is protrusive
in relation to the maxilla, the lower incisors may retrocline
in order to make contact with the upper teeth.? This may
result in the root apices of the lower incisors being closer to
the buccal cortical plate of the mandibular symphysis.® Mulie*
found that the labial and lingual cortical plate of the mandibular
symphysis and the status of the periodontal tissue of the
lower incisors could limit the movement of the lower incisors.
Therefore, the mandibular symphysis dimensions and the
position of the lower incisors must be considered during
orthodontic diagnosis and treatment planning.® If the lower
incisors are moved in an antero-posterior direction beyond
the mandibular symphysis dimensions, the movement of
incisors will be inhibited; the roots of the lower incisors may
touch the cortical plates, causing damage to the periodontal
tissues.* This damage may include alveolar bone loss,
dehiscence, gingival recession, root resorption and mobility
of the teeth.*®

The alveolar bone thickness vary according to location and
facial type.” In general alveolar bone thickness is greater at
the apex, then in the cervical third of the lower incisors and
towards the lingual surface compared to the labial surface.”
This explains the higher prevalence of bone dehiscence
and fenestration on the labial surface when lower incisors
are moved anteriorly during orthodontic treatment. Several
authors reported that the mandibular symphysis determines
the beauty of the face in general, but particularly the lower
part of the face.®*

There are several factors that may affect the mandibular
symphysis dimensions, such as:

The functional environment.
Previous studies'®'? reported that the functional environment
of the mandibular symphysis shows an adaptive



morphological response to the biomechanical loads
experienced at different locations during the chewing
process. The change in cross sectional shape of the
mandibular symphysis correlates with the change in loading
to which the mandibular symphysis is subjected. 102

Vertical jaw relationship.

During growth, the mandible tends to rotate in a clockwise
direction, resulting in a long and narrow symphysis, or it
rotates in an anticlockwise direction, resulting in a shorter
and wider symphysis.’® Similarly, Swasty et al.'* reported
that long-faced patients had slightly narrower symphyses
than average faced and short-faced patients.

Sagittal jaw relationship.

Studies®'® have shown that patients with skeletal Class IlI
malocclusion showed high and narrow symphyses with
greater anterior projection and increased lingual inclination
of the long axis. Patients with a skeletal Class Ill often
presented with extruded and retroclined mandibular incisors
that caused the bone lingual to lower incisors (LP) apex to
increase, whereas the bone labial to lower incisors apex
(LA) and the bone inferior to mandibular incisor apex (LH)
decreased.® Skeletal Class Il patients often presented with
extruded and proclined lower incisors that caused the bone
lingual to the lower incisors apex to decrease, whereas the
bone labial to lower incisors apex and the bone inferior to
mandibular incisor apex increased.®

Inclination of the lower incisors.

Prior studies'®'® have reported that when the lower incisors
are retroclined, so too is the alveolar bone. The shape of
the mandibular symphysis therefore corresponds to the
inclination of the lower incisor. Yu et al.” reported that when
the lower incisors are more proclined, the lingual alveolar
bone of the mandibular symphysis becomes thinner. Nojima
et al.’® reported that the inclination of the lower incisors
corresponds to the shape of the mandibular symphysis,
and is influenced by facial type. This argument dates back
to the era of Tweed, who reported that patients with high
mandibular planes, presented with the lower incisors that
were tipped lingually, whereas subjects with low mandibular
planes presented with lower incisors that were tipped
buccally.’® This indicates that the stability of orthodontic
results and facial aesthetics may be affected by incorrect
positioning of the lower incisors.'®

Genetic factors and ethnicity.

The mandibular symphysis is regarded as a multifaceted
structure and its shape results from the interaction of
various genetic, non-genetic, adaptive and non-adaptive
factors.'"2 Handelman® discovered that no cephalometric
norms that took mandibular symphysis dimensions into
consideration existed. He conducted a study of 107
Caucasian subjects to establish the standard norms of
the mandibular symphysis dimensions and suggested
that these cephalometric norms of mandibular symphysis
dimensions should be incorporated in the cephalometric
analysis.®

AIM AND OBJECTIVE

The aim of this study was to evaluate the limitation of
treatment in different skeletal patterns due to mandibular
symphysis dimensions and the objective was to determine
the mandibular symphysis dimensions in black South
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African adult patients with skeletal Class | pattern,
skeletal Class Il and skeletal Class lll. Knowledge on
the thickness of the mandibular symphysis dimensions
before orthodontic treatment may help in selecting the
best treatment mechanics for specific skeletal patterns to
prevent iatrogenic sequalae.

DESIGN AND METHODS

The Sefako Makgatho University Research Committee
(SMUREC) approved the study (project number:
SMUREC/D/30/2018). The Head of the Department of
Orthodontics and the CEO of MOHC gave permission to
utilise the hospital records obtained from the Department
of Orthodontics at MOHC. Patient’s pre-treatment lateral
cephalometric radiographs, panaromic radiograph and
study models were used for this study

One hundred and eighty pre-lateral cephalometric
radiographs (90 males and 90 females) were selected for
this study. The criteria for selection included pre-treatment
lateral cephalometric radiographs of black South African
adult patients 18 years and older (race and citizenship
were verified by referring to hospital files). Pre-treatment
lateral cephalometric radiographs of subjects with
skeletal Class |, Class Il or Class lll. Pre-treatment lateral
cephalometric radiographs of patients who had never
received orthodontic treatment.

Pre-treatment lateral cephalometric radiographs of good
quality that had been taken with teeth in maximum
intercuspation. All selected lateral cephalograms were
subjected to the same X-ray machine, using the same
technique at MOHC, Sefako Makgatho Health Science
University with (Siemens, Orthopantomogram 10° -
analogue and Kodak 8000C® — digital cephalograms).

The selected lateral cephalometric radiographs were
traced manually using a 4H pencil (0.5 mm) and a tracing
protractor template on acetate tracing paper over a light
viewing box in a darkened room. Measurement bias
(tracing and landmark identification) were avoided by
tracing no more than 10 radiographs at a time, in order to
avoid operator fatigue.

These lateral cephalometric radiographs were then
traced, using Handelman’s criteria.® The dimensions of
the mandibular symphysis were measured in millimetres,
using a ruler. In order to assess the mandibular symphysis
dimensions, two reference lines were used, i.e. the occlusal
plane line and the tangent line parallel to the occlusal plane
passing through the apices of the lower incisors (refer to
Figure 2). The following mandibular symphysis dimensions
were measured on the tangent line that runs parallel to the
occlusal plane: the dimension of the bone labial to the root
apex of the lower incisor apex (LA), the shortest distance
from the root apex to the outer surface of the labial cortical
plate; the dimension of the bone lingual to the root apex of
the lower incisor (LP), the shortest distance from the root
apex to the outer surface of the lingual cortical plate; and
the dimension of the bone from the lower incisor apex to
the lowest point of the mandibular symphysis (LH), that
is the shortest distance from the root apex to the inferior
part of the mandibular symphysis (see Figure 2). These
measured variables were recorded on the data collection
form, and entered into an Excel spreadsheet.
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The traced lateral cephalograms were grouped into three
classes, based on their skeletal relationship. The ANB?,
facial plane angle?’, convexity?> and Wits analysis®® were
used to confirm each patient’'s skeletal relationship.
ANB was used to classify skeletal jaw relationship (ANB
=50 normal, ANB >50 Class Il and ANB <50 Class lll).
The control group comprised 60 skeletal Class | lateral
cephalometric radiographs. The test group comprised
120 lateral cephalometric radiographs, divided equally
into a group of 60 skeletal Class Il and a group of 60
skeletal Class Ill of black South African adult patients.
There were equal numbers of males and females in each
skeletal Class.

Lateral cephalometric landmarks and measurements

Measurements according to skeletal relationship

The classification and verification of the patient’s

skeletal relationship was achieved by using the following

cephalometric angular linear measurements (refer to

Figure 1):

e SNA angle: angle formed where the lines connecting
nasion and point A to S-N plane intersect.?®

e SNB angle: angle formed where the lines connecting
the nasion plane and point B to S-N plane intersect.?°

e ANB angle: subtraction of SNB angle value from SNA
angle value.?®

e Wits appraisal: a perpendicular line from point A of
the maxilla and from point B of the mandible onto the
Occlusal plane (OP).%

e  Convexity: a linear measurement of the distance from
Point A to the nasionpogonion line.?

e Face plane: angle formed between the Frankfort
horizontal plane and the nasionpogonion line.?!

Measurements of the mandibular symphysis dimensions
The following linear measurements were used in this study
(Figure 2), following Handelman'’s criteria®.

e |P - bone lingual to mandibular incisor apex: a line
drawn through the apex of the mandibular central
incisors to the lingual cortex, parallel to the occlusal
plane.

e LA — bone labial to mandibular incisors apex: a line
drawn through the apex of the mandibular central

Figure 1: Linear and angular measurements to verify that patient had
skeletal class I, Il or Il pattern: 1) SNA, 2) SNB, 3) ANB, 4) convexity,
5) face-plane, 6) Wits.
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incisors to the labial cortex, parallel to the occlusal
plane.

e | H-boneinferiorto mandibularincisor apex: the shortest
distance from the apex of the mandibular incisors to
the lowest point on the mandibular symphysis, that is
crossed by a line parallel to the occlusal plane.

Eighteen radiographs were selected for intra-examiner
reliability to evaluate and assess the accuracy of the single
investigator. The measurements were repeated a month
later. Inter-examiner reliability was established in order to
evaluate and assess the accuracy of the measurements of
the first and second investigator.

Statistical analysis system (SAS) 9.4 computer software
program was used to determine all the continuous variables.
Student’s t-test was administered to compare the mean
values of the mandibular symphysis dimensions of males
and females, and to check for any major differences.

The value p<0.05 signifies the level of confidence. One-
way ANOVA test was administered to compare the mean
values of the mandibular symphysis dimensions of different
skeletal types and facial types, and to check for any
major differences. The value p<0.05 signifies the level of
confidence. All the p values equal to or greater than 0.05
were considered statistically significant. The magnitude of
association between the original and second measurements
of the mandibular symphysis dimensions were analysed
using the Pearson Correlation Coefficient.

RESULTS

The intra-examiner and inter-examiner reliability was tested by
randomly selecting and re-measuring 10% of the total sample
and the results were analysed using the Pearson correlation
Coefficient. Results showed strong correlations between the
repeated and the original measurements for all measured
variables of the mandibular symphysis dimensions. These
findings are consistent with those of a study by Alhadlag®*
who mentioned that the method of measurement of the
manual cephalometric tracing was reliable and reproducible.
The results are summarized in tables 1 to 3.

Comparisons of skeletal class | pattern (control group)
and various classes of malocclusion

Table I: Comparison of mandibular symphysis dimensions of female
skeletal Class | with Class Il and Ill samples

Mean (+ Mean (+ g/lg)a i
. SD) Class SD) Class
Variable p - value Classlll p - value
| females |l females
n=30 n=30 females
2 2 n=30
4.20 4.37 3.93
LP (mm) 463 167 0.691 +1.99 0.321
4.70 4.63 4.23
LA (mm) +1.48 +1.35 0.857 156 0.242
22.80 22.77 21.67
o ) +3.96 +4.33 iy +5.57 S
LA +LP 8.90 9.03 8.17
(mm) +1.74 w205 0788 w256 0201

(+ SD) = standard deviation; p < 0.05 is considered statistically significant;
n = sample

Comparison of measured variables between female
skeletal Class | and Skeletal Class Il

The study found no statistically significant differences
between skeletal Class | and skeletal Class II.



Figure 2: The dimensions of the symphysis: LP, LA, and LH®

Comparison of measured variables between female
skeletal Class | and Skeletal Class llI

The study found no statistically significant differences
between skeletal Class | and skeletal Class |Il.

Comparison between male skeletal Class | and Skeletal
Class Il

There were no statistically significant differences between
the skeletal Class | and skeletal Class Il male sample, except
for the LA (bone labial to lower incisor apices). This was
significantly larger in skeletal Class | as compared to the
skeletal Class I

Comparison between male of skeletal Class | and
Skeletal Class lli

No statistically significant differences were found between
the skeletal Class | and skeletal Class lll male sample for any
of the measured variables.
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Comparisons of the mandibular symphysis dimensions
in average (control group) and different facial type

Comparison between average and horizontal facial type
No statistically significant differences were found between the
horizontal and average facial types, indicating that none of
the mean values for the mandibular symphysis dimensions
differed significantly. A trend emerged in the average sample
of the increased bone labial to lower incisor apices, increased
bone inferior to lower incisor apices and increased bone
lingual to the lower incisor apices. In the horizontal sample,
there was a tendency for the total width of the mandibular
symphysis to be greater than that of the average sample but
this was not significant.

Comparison between average and vertical facial type

Two of the measured mandibular symphysis dimensions
demonstrated statistically significant differences. The mean
values of the mandibular symphysis dimensions of (the
bone inferior to the lower incisor apices and the total width
of the mandibular symphysis) of the vertical facial type were
significantly greater than those of the average group sample.

Comparison between vertical and horizontal facial types
Three of the mandibular symphysis dimensions demonstrated
statistically significant differences. The mean values of the
mandibular symphysis dimensions (the bone labial to the
lower incisor apices, the bone inferior to the lower incisor
apices and the total width of the mandibular symphysis) of
the horizontal facial type were significantly larger than those
of the vertical group.

Table ll: Comparison of mandibular symphysis dimensions of skele-
tal Class | with Class Il and Ill male samples

. Mean (+
Gender comparisons glgaglh glgar;:(ﬁ SD)
Comparison between male and female skeletal Class | Variable Im)al | nialesass p-value Classlll p-value
The bone inferior to the lower incisor apices was significantly n=30 n=30 nmf";z
greater in females than in males with a skeletal Class |
4.33 5.03 4.33
pattern. LP (mm) oy oy 0.114 e 1.000
Comparison between male and female skeletal Class Il LA (mm) +41'7503 ‘if;g 0.027 f1'1409 0.130
The bone labial to the lower incisor apices was significantly 05 67 0408 ou o7
larger in females than in males with a skeletal Class Il pattern. | LH (mm) +3.96 33 0.133 e 0.587
Comparison between male and female skeletal Class Ill |[LA+LP 8.87 8.80 0.902 8.47 0.381
(mm) +1.73 +2.38 +1.77

The bone inferior to the lower incisor apex was significantly
greater in males than in females with a skeletal Class |l
pattern.

(+ SD) = standard deviation; p < 0.05 is considered statistically significant;
n = sample

Table lll: Gender comparison of mandibular symphysis dimensions of skeletal Class I, Class Il and Ill samples.

Class | (n = 30) Class Il (n = 30) Class Il (n = 30)
Mean Mean Mean Mean Mean Mean
Variable (+ SD) (+ SD) p value (+ SD) (+ SD) p value (+ SD) (+ SD) p value
Males Females Females Males Females Males
433 5.03 3.93
LP (mm) +1‘ 37 4.20 +1.56 0.72 4.36 +1.67 +1.95 0.16 +1.99 4.33 +1.78 0.41
4.70 3.76 4.23
LA (mm) +1.53 AUl A 1.00 4.63 +1.35 +1.56 0.03 +1.56 410 +1.49 0.73
25.67 24.04 21.66
LH (mm) +3' 6 22.8 +4.02 0.007 22.7 +4.91 +3.3 0.294 +5.57 24.96 +5.79 0.028
8.80 8.16
L L2 il 8.90 +1.74 0.94 9.03 +2.05 +2.38 0.68 +2.56 8.46 +1.77 0.60
(mm) +1.73

(+ SD) = standard deviation; p < 0.05 is considered statistically significant; n = sample
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Table IV: Comparison of mandibular symphysis dimensions between

average and horizontal facial types

Mean(+SD) Mean(+SD) Mean(+SD)
Variable Average Horizontal p - value Vertical p - value
(n = 55) (n=17) (n=108)
Lp 4.61 4.52 0.85 4.21 0.162
+1.68 +1.97 +1.74
LA 4.50 517 0.11 4.14 0.151
+1.59 +1.87 +1.40
LH 21.8 211 0.623 24.97 0.001
+4.23 +6.97 +4.50
9.10 9.70 0.288 8.34 0.023
LA+LP +1.97 +2.22 +2.00

(+ SD) = standard deviation; p < 0.05 is considered statistically significant;
n = sample

DISCUSSION

In this study, the cephalometric norms of the mandibular
symphysis dimensions of black South African adult patients
were established (LA 4.7mm, LP 4.27mm, LH 24.2mm and
LA+LP 8,8mm) and compared across different skeletal
patterns. The sample was grouped according to skeletal
relationship, gender and facial types.

This study found that values of LA (the bone labial to the
lower incisor apices) were greater in males with a skeletal
Class | pattern (control) than in males with a skeletal Class
Il pattern. It is possible that males with a skeletal Class
| pattern had more proclined lower incisors than males
with a skeletal Class Il pattern. Proclined lower incisors
in subjects with a skeletal Class | pattern are associated
with bimaxillary protrusion. However, in this study Skeletal
Class | patients presented with features of Bimax one (BM,)
that present with a balanced profile and efficient lips which
is considered an ideal profile in most south African black
population, but these features are considered protrusive
when compared to Caucasian population.?>?” This type
of bimaxillary protrusion (BM,) does not require extraction
or treatment at all. Treatment of patients with bimaxillary
protrusion two (BM,) and bimaxillary protrusion three
(BM,) may require the extraction of premolars, followed by
retraction of the incisors as well as surgery in some cases.
It is therefore important to know the boundaries of the
mandibular symphysis dimensions before retracting the
lower incisors, as moving teeth beyond these boundaries
may cause damage to the periodontal tissues, resulting in
root resorption, dehiscence and fenestrations.*

The findings of this study correspond with those of
Alhadlag?® who reported an increased LA (bone labial
to the lower incisor apices) in males and females with a
skeletal Class | pattern when they were compared to males
and females with a skeletal Class Il pattern. The findings
of this study are also consistent with those of Molina-
Berlanga?® who reported that increased LA (bone labial to
the lower incisor apices) was associated with protruded
lower incisors; when the lower incisors are protruded their
root apices tend to rotate towards the lingual side, causing
the thickness of LA (the bone labial to the lower incisor
apices) to increase.

No statistically significant differences were found in this
study in any of the measured variables when comparisons
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Table V: Comparison of mandibular symphysis dimensions of

vertical and horizontal facial types

Mean (+ SD) Mean (+ SD)

Variable |} izontal (n=17) Vertical (n = 108) pReare
452 4.21 0.488
o3 +1.97 +1.74
5.17 414 0.010
LA +1.87 +1.40
» 211 24.97 0.0023
+6.97 +4.50
9.70 8.34 0.010
S 4222 +2.00

(+ SD) = standard deviation; p < 0.05 is considered statistically
significant; n = sample

were made between males with a skeletal Class Il
pattern and males with a skeletal Class | pattern (control
group), as well as between females with a skeletal Class
Il pattern and females with a skeletal Class | pattern
(control group). These findings are in contrast to those
of Alhadlag® who found significant differences between
males and females with a skeletal Class | pattern when
compared to males and females with a skeletal Class llI
pattern. Alhadlag?® found that males with a skeletal Class
| pattern had an increased LA (bone labial to the lower
incisor apices) than males with a skeletal Class Ill pattern.
An increased thickness of LA (the bone labial to the lower
incisor apices) is associated with proclined lower incisors
where the root apex rotates towards the lingual side
causing the LA (bone labial to the lower incisor apices)
to increase.?® Retraction of the lower incisors in patients
with a skeletal Class | pattern should be carefully planned
to avoid perforation of the lingual cortical plate, which
may cause root resorption.®

The findings of this study are similar with those of
Molina-Berlanga?® who found no significant differences
of measured variables of the mandibular symphysis
dimensions between subjects with a skeletal Class |
pattern and subjects with a skeletal Class Il pattern,
although their study did not account for gender.

There was a trend towards increased bone inferior to the
lower incisor apices in males and females with a skeletal
Class lll pattern than in males and females with a skeletal
Class | pattern (control group), although this was not
significant. This finding corresponds to that of Alhadlag?®
who further explained that increased bone inferior to the
lower incisor apices in subjects with a skeletal Class I
pattern demonstrated a dentoalveolar compensation
caused by over-eruption of the lower incisors to
approximate the upper incisors. Over-eruption of the
lower incisors leads to a narrow mandibular symphysis
dimension. Handelman® reported similar findings,
although his sample was not stratified according to gender.
Patients with narrow mandibular symphysis of less than
normal 8.8mm, should involve tipping movements of the
lower incisors rather than bodily movement, to prevent
damage to the periodontal tissues.®°

Treatment of patients with bimaxillary protrusion depend
on the severity of the case. Patients with mild protrusion
classified as Bimax one (BM,), usually accept their facial



profile and do not request treatment. Those with moderate
Bimax two (BM,) and severe protrusion Bimax three
(Bmx,), request treatment to have their teeth retracted.””
During retraction of anterior teeth, reciprocal movement
of testh may be allowed in Bimax, patients, however,
Bimax, patients will required devices to prevent anchorage
loss so that the space created through extraction of two
upper first premolars and two lower first premolars is
largely utilized for retraction of anterior teeth. In extreme
cases of bimaxillary protrusion treatment may include both
orthodontic and surgical treatment e.g. four first premolars
extraction followed by segmental alveolar osteotomies to
close the extraction sites to reduce the dental protrusion6
When comparisons were made between males and
females with a skeletal Class | pattern in this study, no
statistically significant differences were found between any
of the measured variables, except in the case of the bone
inferior to the lower incisor apex. In this regard, there was
a more significant increase of the bone inferior to the lower
incisor apices in males with a skeletal Class | pattern than
in females. This indicated that males with a skeletal Class
| pattern demonstrated a more vertical growth pattern
than their female counterparts.'® Individuals with a vertical
growth pattern present with increased bone inferior to the
lower incisor apices as a result of extruded lower incisors
and elongated mandibular symphysis dimensions.

This finding corresponds to that of Alhadlag?® who found
that males with a skeletal Class | pattern had increased
bone inferior the lower incisor apices when compared to
their female counterparts. This finding is also similar to
that of the previous studies’?' both of whom found that
the height of the mandibular symphysis dimensions was
greater in males than in females. Clinicians should know
that patients with increased bone inferior of the lower incisor
apices have a narrow (less than 8.8mm of the total width),
mandibular symphysis which means that the movement
of the lower incisors is limited. Such patients should be
treated with a combination of orthodontic treatment and
surgery in order to avoid iatrogenic sequelae.*

There were no statistically significant differences found
between male and female subjects with a skeletal Class |l
pattern, other than the bone labial to lower incisor apices.
A significant increase of the bone labial to the lower incisor
apices was found in females with a skeletal Class Il pattern
when compared to male counterparts. This may have
been the result of extruded and proclined lower incisors
causing the bone labial to lower incisor apex to increase,
as the root apex of the lower incisor rotates towards the
lingual side.®?° In other words, the labial movement of the
lower incisors in females with a skeletal Class Il pattern
should be avoided since the roots of the lower incisors
may make contact with the lingual cortical plate and suffer
root resorption.® These findings correspond in part with
those of Alhadlag® who found significant differences
between the males and females with a skeletal Class Il
pattern in all variables.

In this study, comparisons of males and females with a
skeletal Class Ill pattern showed no significant differences
in any of the measured variables except for the bone
inferior the lower incisor apices. In this regard, there
was a significant increase of the bone inferior to the
lower incisor apices in the males when compared to
their female counterparts. Males with a skeletal Class
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[l pattern demonstrated a more vertical growth pattern,
resulting in extruded lower incisors and narrow mandibular
symphysis dimensions.”® When treating patients with
narrow symphyses, the lower incisors should be moved
by tipping rather than bodily.®® Similarly, Alhadlag® found
that males had an increased bone inferior to the lower
incisor apices than their female counterparts. In this study,
the males showed greater mean values than their female
counterparts, which correlated with other such studies.®3?!
This study found no statistically significant differences
between subjects with a horizontal facial type and those
with an average facial type. The findings of this study
are in contrast with those of Handelman® who reported
that the LP and the LA + LP were significantly thicker in
subjects with horizontal facial types compared to subjects
with average facial type. These patients with horizontal
facial types present with less proclined or normal position
of lower incisors.?®

In this study an increased LH (bone inferior to the lower
incisor apices) and a decrease LA+LP (total width of the
mandibular symphysis) were noted in subjects with a
vertical facial type when these were compared to subjects
with an average facial type. These results correspond to
those of Handelman® who found subjects with a vertical
facial type had a narrow LA+LP (total width of the
mandibular symphysis) and increased LH (bone inferior to
the lower incisor apices) when compared to subjects with
a horizontal facial type and those with average facial type.
Handelman® explained that an increased LH (bone inferior
to lower incisor apices) and decreased LA+LP (total width
of the mandibular symphysis) are associated with over-
erupted lower incisors and a thinning of the mandibular
symphysis dimensions. Such thinning results in the labial
movement of the lower incisors as well as their retraction
of the lower incisors causing damage to the periodontal
tissues.®

In the present study, subjects with a horizontal facial
type were found to have significantly increased LA (bone
labial to lower incisor apices), and increased LA+LP (total
width of the mandibular symphysis dimension), as well as
decreased LH (bone inferior to the lower incisor apices)
when compared to subjects with a vertical facial type.
Findings were similar to those of a study by Ponraj et al.®
who reported that decreased LH (bone inferior to lower
incisor apices) in subjects with a horizontal facial type
could be the result of the mandible rotating forward, in
the absence of vertical mandibular symphysis remodeling
with increased growth of the ramus. These patients thus
presented with a deep bite and a reduced lower facial
height. Ponraj et al.* further reported that increased LA
(bone labial to lower incisor apices) and increased LA+LP
(total width of the mandibular symphysis dimensions) in the
subjects with a horizontal facial type might be attributable
to extreme muscle activity, since the masseter activity is
significantly longer in subjects with a horizontal facial type.
The distance between the root apex of the lower incisor
and the LA (bone labial to lower incisor apex) was shown
to be greater in subjects with a horizontal facial type than in
subjects with a vertical facial type. Ponraj et al.** reported
that the thick anterior alveolus in subjects with a horizontal
facial type allows the clinician to move lower incisors
freely, without any fear of adverse effects. A decrease in
the LA (bone labial to lower incisor apex) and in the LA+LP
(total width of to the mandibular symphysis dimension)
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in subjects with a vertical facial type demonstrated that
subjects with a vertical facial type had narrow mandibular
symphysis dimensions. The increase in the LH (bone inferior
to the lower incisor apices) may be due to over-eruption
of lower incisors, causing the mandibular symphysis to
elongate. These results correspond with those of previous
studies®*?° that reported narrower mandibular symphysis
dimensions in subjects with vertical facial type than in
subjects with horizontal facial type. Further retraction of
lower incisors in subjects with vertical facial types could be
achieved without any loss of torque. During the retraction
stage, careful mechanics must be used to ensure that
teeth are positioned within the cancellous bone to prevent
iatrogenic side effects. According to Ponraj 3 corticotomy
might be beneficial in subjects with a vertical facial types
since the procedure is less traumatizing to the teeth
and to the alveolar bone. Corticotomy will allow 4mm
en masse retraction of anterior teeth along with alveolar
housing thereby preventing iatrogenic effects such as root
resorption and dehiscence.%®

CONCLUSION

Significant differences in mandibular symphysis dimensions
were not found when variables of skeletal Class | subjects
(control group) were compared to those of skeletal class
Il and Il patterns except LA (the bone labial to the lower
incisor apices) that was significantly larger in skeletal Class
| sample as compared to skeletal Class Il sample. When
the mandibular symphysis dimensions were compared
according to gender, no statistically significant differences
were found except LH (the bone inferior to lower incisor
apices) was significantly larger in males than in female
sample of skeletal Class | pattern.

With regard to facial type, significant differences in mandibular
symphysis dimensions were observed, particularly when
the average faced subjects were compared with the vertical
faced subjects, and when the vertical faced subjects were
compared to the horizontal faced subjects. No statistically
significant differences were found when the average faced
subjects were compared to the horizontal faced subjects.

Clinicians should take into consideration the mandibular
symphysis dimensions when treating patients with a vertical
facial pattern as these patients are more likely to have narrow
(less than 8.8mm of the total width) mandibular symphysis
dimensions and may require surgery or corticotomy.
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