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Figure 1. Reference line for measurement in CEJ



Figure 2. Measurement in axial view.

Left: Total arch perimeter, Right: Anterior arch perimeter

. 2&x QA Fo}9 root divergence
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Figure 3. Measurement of root divergence

(D: The distance between the canine and the central incisor at the roots in the
area of the missing tooth. @: The distance between the central incisors 3): The

distance between the central incisor and opposite lateral incisor @: The distance

between the opposite lateral incisor and opposite canine
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Figure 4. Arc between the canines on axial view

M: A line drawn from the center of the area of the missing tooth, perpendicular to
the arc. Mm : A line drawn in the middle of the 2 lines - the distal tangent line of
the central incisor in the area of the missing tooth and M. Md: A line drawn in the
middle of the 2 lines - the mesial tangent line of the canine in the area of the
missing tooth and M. C: A line passing across the middle line of the opposite
lateral incisor, perpendicular to the arc. Cm: A line drawn in the middle of the
opposite lateral incisor and the central incisor in the alveolar bone. Cd: A line
drawn in the middle of the opposite lateral incisor and the canine in the alveolar

bone.
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Figure 5. Measurement at the point 3, 6, 9 and 12 mm lower than the CEJ in
sagittal view
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1. LT =99 Hs

A ALdeg sl g AAF ALds = Bl&elA CE] % CEJ &%

(

I9mmeoll A ZF thzatel] Hla] AFEolAe FoA dE vt BEEHAY
(p < 0.05) WlzwollA AA Ad¥ Edd digt AAF Xd3 Ed9 v&
CEJollA 37.22%, CEJ 8P 9mmellA 36.31% ©lar, Aol = 2+2
3.73%, 3.22% %23t 33.48%, 33.09%= AT} G F9oH mF

AAF Adg =847 Zasd . (Figure 6)

B \vlissing

B Control

CE) 9mm under CEJ

Anterior arch perimeter/total arch perimeter (%)

Figure 6. Anterior arch perimeter/total arch perimeter at the CEJ and at the
point 9mm lower than the CEJ (%). * significant differences between missing

group and control group (p < 0.05)
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Figure 7. The difference between the distance at the CEJ and at the point 9mm

lower than the CEJ (D>@>®), @) : The distance between the canine and the
central incisor at the roots in the area of the missing tooth. @: The distance
between the central incisors @): The distance between the central incisor and
opposite lateral incisor @: The distance between the opposite lateral incisor and
opposite canine *significant differences between @O and @, @, @ (p < 0.05). |

significant differences between @ and @ (p < 0.05)
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0.05) =& W&AF F7= CEJ 3P 3, 6mm oA 0.89£0.09, 0.84+0.10 &2
o) Al AAESITE (p < 0.05)  SHEFS CEJ s 3, 6, 9mmeollA]
0.76+0.19, 0.71£0.27, 0.92£0.28 2 FA A= 74 FAE HATh (p <
0.05) A= Jdad e FAdA ZAE HolA| Ut (p> 0.05)

1A=l Z7be CEJ 3 12mmel A% = 7 za7F #hzs ] edgkoh

(Figure 8, p > 0.05)
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0.9240.06, 0.95+0.05 = #4d IA 4 3tk (p < 0.05) A5 IJd=

7%= CEJ 3% 3, 6mm °llA 0.93£0.07, 0.93£0.10 o= {4 A

O

st (p < 0.05) AHEFES CEJ s 3, 6, 9mmolAl 0.83+0.12,
0.80£0.19, 0.94+0.16 & T4 Jv T4 72E 2tk (p < 0.05) A=
JAFS BE FAANA #ZAE Holx &Uth (p > 0.05) 7|A=d 77k

Fa7F BEE A k). (Figure 9, p > 0.05)
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Il

CEJ 3¢ 12mmelA = &+ F#

& Total bone

8 Buccal cortical bone
# Cancellousbone

m Lingual cortical bone

{wuydnob (04ju0d uo ssauyaIydnob BuISSIL UD SSaUNIIY|

Figure 8. Total bone, buccal cortical bone, cancellous bone, and lingual cortical
bone thicknesses at the center of missing area. In this study, we presumed that

the thickness value of the control group would be equal to 1; based on this
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assumption, the values of the missing group were assessed through conversion
to the M/C. The thickness of the cancellous bone was measured by deducting the
thickness of the buccal and lingual cortical bones from that of the total alveolar
bone. * Significant differences between the missing group and control group,

value=1(p<0.05).

B Total bone
H Buccal cortical bone
B Cancellous bone

® Lingual cortical bone

2mm omm amm 12mm

(wuwydnosb jo4uod uo ssauyaydnolb Buissill uo ssauUXaIY|

Figure 9. Total bone, buccal cortical bone, cancellous bone, and lingual cortical
bone thickness at the proximal area of the missing tooth. In this study, we
presumed that the thickness value of the control group would be equal to 1;
based on this assumption, the values of the missing group were assessed
through conversion to the Mm+Md/Cm+Cd. * Significant differences between the

missing group and control group, value=1 (p<0.05)
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Abstract

3D evaluation of alveolar bone morphology and thickness of

congenitally missing mandibular lateral incisor region

Seunghee Ma, D.D.S
Department of Dental Science, Graduate School, Yonsei University

(Directed by Prof. Kyung-Ho Kim, D.D.S., Ph.D.)

The purpose of this study was to analyze the changes in the morphology
and thickness of the anterior alveolar bone in cases with a missing
mandibular lateral incisor. The subjects (n=23, 8 male patients aged 17.8 +
2.85, 15 female patients aged 22.7 + 5.53) were selected from among
those who presented to the Department of Orthodontics of Gangnam
Severance Hospital with a missing mandibular lateral incisor on one side
between Aug 2011 and Oct 2013.

To assess the changes in the arch perimeter of the anterior mandibular
bone in the group missing a unilateral mandibular lateral incisor, a control
group was selected from among normal patients who had no missing or

crowding symptoms. Both groups were evaluated to confirm the axial plane
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linking the cement-enamel junction (CEJ) of the mandibular first molar on
both, the CEJ of the middle tooth among the 3 incisors, and the axial plane
at 9 mm lower than the CEJ. Based on these measured planes, the ratio
between the total arch perimeter and the anterior arch perimeter was
obtained. In addition, to identify the root divergences of the teeth adjacent to
the missing teeth, the distance between the roots of the anterior teeth were
measured on the CEJ plane and the axial plane at 9 mm lower than the
CEJ in the patients with missing lateral incisors, and the values were
subsequently compared to obtain the differences. Further, the thickness and
density of the alveolar bone in the missing areas and in the opposite lateral
incisor areas were measured and were compared to identify the changes in
the thickness of the alveolar bone in the areas of the missing mandibular
lateral incisors. Based on the CEJ lines on the sagittal cross section in the
area of the missing teeth, the thicknesses of the total alveolar bone, buccal
and lingual cortical bones at points 3, 6, 9 and 12 mm lower than the CEJ

were measured. The following final results were obtained:

1. In comparison with the control group, the arch perimeter of the
anterior mandibular bone decreased at the CEJ and at the point 9
mm lower than the CEJ in patients with a missing mandibular lateral

incisor. (p < 0.05)
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2. Root divergences were observed in the teeth adjacent to the area in
which the tooth was missing. (p < 0.05)

3. Compared to the lateral incisor, the thicknesses of the total alveolar
bone, and the cancellous and buccal bones decreased at the points 3
and 6 mm lower than the CEJ in the area missing the mandibular
lateral incisor. (p < 0.05) Further, the thicknesses of the total alveolar
bone and the cancellous bone decreased at the point 9 mm lower
than the CEJ. (p < 0.05) No decrease in bone thickness was
observed at the point 12 mm lower than the CEJ. (p > 0.05)

4. The thickness of the lingual cortical bone did not significantly

decrease at any of the measuring points. (p > 0.05)

In cases in which the mandibular lateral incisors were missing, the
anterior arch perimeter decreased at the crown and apical areas, and the
thicknesses of the buccal cortical bone and cancellous bone clearly
decreased. Accordingly, dentists should consider these findings when

they conduct orthodontic treatments and prosthetic procedures.

Key words: congenitally missing mandibular lateral incisor, alveolar bone

morphology , alveolar bone thickness
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