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Fig 1. Three vertical levels for measurements in the sagittal plane.



Fig 2. Landmarks and measurements on the representative axial cross-sectional
image at the opening level. Rm, the most medial point of the root; Rp, the most
posterior point of the root; Ca; the most anterior point of the incisive canal; Cat, the

tangent line through Ca; Cl, the most lateral point of the incisive canal.
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1. 9+ 23

AR FARLE AT, FE, ALHFANA A7 4.0 £ 0.73 mm, 3.7 £
0.73 mm, 3.5 * 0.94 mmg%lo™, 7772k FH-o vsl AT FAM F2 ek

ok (p < 0.05) 7H7t-oll A AZHF-= 245 Fashs ¢S Hehidiah 24

)

o] G AL AT, FN, AILHFNAM 42 164 £ 518 mm®, 151 * 5.14

mm?, 125 + 5.64 mm?%, AAwe] A7 fAREA ATHAN AT 2
5 frashs 48& dehiIrh(Table 1.

Table 1. Width and area of the incisive canal

Vertical level
Canal measurement Opening Mid-level Root apex
Mean + SD Mean + SD Mean + SD
Width (mm) 40 + 073 37 + 0.73% 3.5 £ 0.94°
Area (mm?) 164 + 5.18° 15.1 + 5.14% 125 + 5.64°

Mean values with different superscripts within a row are significantly different from each other

(p < 0.05).
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gob % FAA A2 AY F ALARSER £3AY Rm-Rm)E AT,

Z0E X2HF oA 22 2.8 £ 0.70 mm, 3.5 £ 0.77 mm, 7.1 £ 0.84 mm=

o

AFHoz s G54 SR (p < 0.05). o]o v, X ZHFHH7
HAZY Rp—Rp) &= M, S, ATHFAA 242 7.8 £ 0.84 mm, 7.5 *

0.92 mm, 7.1 = 0.84 mmZ XZHC T A+ ZH4rde A vHepwon, 4

A ol wE W3S FHo] Ao Z St (Table 2).

Table 2. Transverse distances between the roots of the maxillary central incisors

Vertical level

Measurement Opening Mid-level Root apex
Mean * SD Mean + SD Mean + SD

Rm-Rm (mm) 2.8 £0.70° 35 + 0.77° 7.1 + 0.84¢
Rp-Rp (mm) 7.8 + 0.84° 7.5 + 0.92% 7.1 + 0.84°

Mean values with different superscripts within a row are significantly different from each other
(p < 0.05).
Rm-Rm, transverse distance between the most medial points of the roots; Rp-Rp, transverse

distance between the most posterior points of the roots.
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Table 3. Anteroposterior distances between the roots of the maxillary central

incisors and the incisive canal

Vertical level

Measurement Opening Mid-level Root apex

Mean + SD Mean + SD Mean + SD

Rm-Cat (mm) 52 + 116° 51 + 1.092 49 + 1302
Rm-Canal (mm) 59 + 1.07° 57 + 1.14° n/a
Cl-Root (mm) 5.5 + 1.322 56 + 1.19° n/a

Mean values with same superscripts within a row are not significantly different from each other.

Rm-Cat, anteroposterior distance from the most medial point of the root to the anterior
tangent line of the incisive canal; Rm-Canal, anteroposterior distance from the most medial
point of the root to the incisive canal; Cl-Root, anteroposterior distance from the most lateral

point of the incisive canal to the root.
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Table 4. Percentage of subjects with greater canal width than the transverse
distances between the roots

Vertical level
Opening Mid-level Root apex
Canal width > Rm-Rm 86.8% 63.2% 0%
Canal width > Rp-Rp 0% 0% 0%

Rm-Rm, transverse distance between the most medial points of the roots; Rp-Rp, transverse
distance between the most posterior points of the roots.
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(continue)

Level: Root apex
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Fig 3. Scatter plots between measurements for each vertical level. Width, the
incisive canal width; Area, the incisive canal area; Rm-Rm, transverse distance between
the most medial points of the roots; Rp-Rp, transverse distance between the most
posterior points of the roots, Rm-Cat, anteroposterior distance from the most medial
point of the root to the anterior tangent line of the incisive canal; Rm-Canal,
anteroposterior distance from the most medial point of the root to the incisive canal;
Cl-Root, anteroposterior distance from the most lateral point of the incisive canal to

the root.
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2000; Kim et al., 2004; Kraut and Boyden, 1998; Liang et al., 2009; Mraiwa et

al., 2004; Song et al., 2009; Thakur et al., 2013) o}&7}A] X2 Ax B2 =4
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Fig 4. Variations in the relationship between the maxillary central incisors and the
incisive canal. (A) Contact between the maxillary central incisors and the cortical
border of the incisive canal. (B) Asymmetric relationship between the right and left

maxillary central incisors to the incisive canal.
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ABSTRACT

Morphologic evaluation of the incisive canal in relation to

the maxillary central incisors using CT images

Eun—Ae Cho, D.D.S.
Department of Dental Science, Graduate School, Yonsei University

(Directed by Prof. Chooryung J. Chung, D.D.S., Ph.D.)

Orthodontic tooth movement should be performed within the biological
limitations and would be restricted by adjacent anatomical structures. The
incisive canal is located posterior to the maxillary central incisors and is closer
to the teeth than is the palatal cortical plate, which has been considered a
limiting factor in retracting upper incisors. It is thus possibility that the incisive
canal comes into contact with the maxillary incisors and restricts the tooth
movement when the upper incisors are moved posteriorly. The purpose of this
study was to investigate the dimensions of the incisive canal and its location in
relation to the roots of the maxillary central incisors using computerized

tomography (CT).

3D CT images of 38 subjects (21 male, 17 female, the mean age of 21.2) with
normal occlusion was evaluated. The width and area of the incisive canal,
transverse distances between the roots of the maxillary central incisors, and
anteroposterior distances between the roots of the maxillary central incisors

and the incisive canal were measured in axial cross—sectional images at three
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vertical levels: opening level of the incisive canal, mid—level, and the root apex

level. The following results were obtained.

1. The means of the incisive canal width ranged from 3.5 mm to 4.0 mm. The
incisive canal width was significantly smaller at the opening level than at

the root apex level (p < 0.05).

2. The means of transverse distance between the most medial points of the
roots ranged from 2.9 mm to 7.1 mm and significantly increased from the

opening level to the root apex level (p < 0.05).

3. The incisive canal width greater than the transverse distance between the
most medial points of the roots were 86.8 %, 63.2 %, and 0% in the

subjects at the opening level, mid—level, and root apex level, respectively.

4. The means of anteroposterior distances between the roots of the maxillary

central incisors and the incisive canal ranged from 5.1 mm to 5.9 mm.

5. There were no correlations among the dimensions of the incisive canal and
transverse distances between the roots, and anteroposterior root—incisive

canal distances.

Key words: Maxillary central incisor, Incisive canal, Limitation of tooth

movement, Posterior movement, CT
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