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Table 1. Distribution of subjects and mean age by Nolla stage
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(2) A& (Fig. 1, Fig. 2)
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Nolla stage Symbol Stage of tooth formation Number Mean age+ SD
4 = Initial root formation 11 3.97+ 0.83
5 = Root 1/4 complete 13 470+ 0.51
6 Root 1/2 complete 12 5.86% 0.67
7 ] Root 3/4 complete 12 6.50+ 0.67
8 -:a.'l Root length complete 12 7.30+ 0.31
9 h Apex 1/2 closed 11 8.00+ 0.44
10 o Apex closure complete 12 9.4+ 0.93

Total
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(3) #|ote] AZA (Fig. 2, Fig. 3)
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distal marginal ridge®] F3H# CEJS T8 AU root
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a) Frontal plane

b) Sagittal plane

¢) Horizontal plane

d) 3D image

Fig. 1. Example of CT image taking as standard of reference plane.
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A. Horizontal view, 2D image B. Horizontal view, 3D image

C. Sagittal view, 2D image D. Sagittal view, 3D image

E. Frontal view, 2 D image F. Frontal view, 3D image

Fig. 2(A-F). 2D and 3D images of the erupting mandibular first molar.
Thick guide lines mean reference axis(vertical line, horizontal line). Dotted lines mean dental axis of the mandibular first molar. Four Dots of the crown
mean reference point of the mandibular first molar.
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Fig. 3. The reference point and axis of the mandibular
first molar.

Dotted line means dental axis of the tooth, and four black
1 dots A, B, C, D mean reference point. The central point
frontal is ‘midpoint of the crown.

horizontal

A. Horizontal view B. Sagittal view

IMW : Intermolar width Occ6 : Distance of occlusal plane to #6
Ed6 : Distance of E-distobuccal line angle to #6 Ed6 : Distance of E-distal height of contour to #6
Mba : Angle of midsagittal plane to #6 midpoint axis Ocba: Angle of occlusal plane to #6 M-D axis

C. Frontal view

IMW : intermolar width

Occ6 : Distance of occlusal plane to #6

Ocba : Angle of occlusal plane to #6 B-L axis

Fig. 4(A-C). Schematic drawing of reference points, lines and angles for measure of tooth position.
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Table 2. The results of horizontal plane

Z7%k (InterMolar Width, IMW)

IMW, F-IMW 3¢

Occ6, S-Occb Bt

. WZ&% (Occlusal plane to #6, Occ6)

WZ2 (Edistal midpoint to #6, Ed6)

Ed6, S-Ed6

Oc6a) : 2D, 3D B+t

Oc6a) : 2D, 3D B+t

M6a): 2D, 3D¢] 3+t

|EHoA S4ste] 1 9fn|
tarets 2 on)o ASyEol
A5 ol Al 1gx<] 9A]

225 Al 7 A
: 2D, 3D9 H-
2D, 3D9] F-
2D, 3D9] H-
294 BEZ (Occlusal plane to #6 M-D axis, S-

@4 = &7 (Occlusal plane to #6 B-L axis, F-

. 3]A7t (Midsagittal plane to #6 midpoint axis, H-

S

3.

AT

Ez-implant (Vatech co., Korea) & ©]-&3&te] 2D, 3DollA
212y Al el Moz dolxl P2 V-ceph 5.0 (CyberMed
co., Korea)& &3to] A5gEo] AU THA] AR F=

FAHUTH 239 data® SPSS ver 12.0% o] &ato] ot
29} 3 AUAE A&

. 5 Zat
1. &8™ (Horizontal) (Table 2)
2. A& (sagittal plane) (Table 3)
3. M5H (Frontal plane)(Table 4)

4. stet M 1chx| x|X|Z= (Index of mandibular first
molar position) (Table 5,6)

Nolla stage Intermolar width E-distobuccal lineangle to #6 Midsagittal plane to #6 axis
2D(mm) 3D(mm) 2D(mm) 3D(mm) 2D(angle) 3D(angle)
4 527+ 1.9 493+ 3.74 4.8+ 0.5 4.8+ 0.26 63.4+ 3.5 64.1% 543
5 51.5+ 2.8 49.1%+ 2.59 54% 0.6 5.1+ 0.58 62.3+ 3.0 64.2+ 3.59
6 494+ 1.8 47.5% 1.98 5.8+ 0.8 5.6 0.81 65.5+ 44 65.7 5.24
7 453+ 2.6 445+ 291 5.7+ 04 5.6+ 035 67.0+ 7.1 66.3+ 3.87
8 439+ 25 424+ 2.22 5.7+ 0.5 5.6 0.30 702+ 4.3 67.7 332
9 442+ 2.6 43.4+ 2.95 6.1+ 0.3 5.7+ 0.31 69.3+ 3.8 67.3% 5.63
10 44.5% 2.6 43.1% 2.68 5.8+ 0.4 5.6 0.36 69.7+ 4.5 67.2+ 2.97
Table 3. The results of sagittal plane
Nolla stage Occlusal plane to #6 E-distal midpoint to #6 Occlusal plane to #6 M-D axis
2D(mm) 3D(mm) 2D(mm) 3D(mm) 2D(angle) 3D(angle)
4 94+ 1.0 8.5+ 1.12 52+ 05 3.7 0.61 754+ 54 73.6% 8.56
5 8.0+ 2.4 82+ 1.21 5.7+ 0.7 4.4+ 0.65 78.6+ 7.3 78.4% 3.62
6 6.6+ 2.1 5.9+ 1.59 5.9+ 0.8 5.0+ 0.55 78.8% 3.5 79.0+ 2.98
7 2529 2.6+ 1.55 6.0+ 0.6 4.9+ 0.76 79.7 4.8 80.7+ 5.55
8 23+ 07 1.9+ 1.38 6.0+ 0.5 4.7+ 0.84 82.1£ 3.5 81.5+ 247
9 14+ 1.8 1.4+ 0.56 6.1+ 0.4 4.8+ 0.77 80.7+ 3.8 8.4+ 4.72
10 14+ 1.7 1.4+ 0.76 6.0+ 0.3 5.1+ 0.59 811+ 7.3 80.6+ 6.07
Table 4. The results of frontal plane
Nolla stage Intermolar width Occlusal plane to #6 Occlusal plane to #6 B-L axis
2D(mm) 3D(mm) 2D(mm) 3D(mm) 2D(angle) 3D(angle)
4 523+ 1.7 53.5¢ 2.18 9.2+ 0.8 7.9+ 0.83 62.8% 4.6 59.9+ 6.78
5 51.3£ 38 524+ 241 8.5+ 1.1 7.3+ 1.14 63.7+ 34 63.2+ 333
6 497+ 1.6 49.7+ 1.70 6.1+ 1.8 5.5+ 2.07 65.1% 6.1 65.1 6.49
7 46.6% 2.2 48.0 2.19 2.7+ 2.1 23+ 1.24 658 4.9 65.5¢ 5.23
8 449+ 22 46.2+ 2.79 1.9+ 0.8 1.9+ 0.77 66.7+ 4.5 66.7+ 3.42
9 45.6% 2.6 46.7% 3.16 2.0+ 0.7 1.5+ 1.00 66.8% 5.0 67.3% 3.09
10 454+ 2.7 46.4% 2.56 1.7+ 0.7 1.3+ 0.84 678+ 53 69.0+ 3.48
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Table 5. Index of mandibular first molar position : the results of distance
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Table 6. Index of mandibular first molar position : the results of angle (°)

(mm) Angle Index
Distance Index Nolla stage S-Oc6a F-Octa H-M6a
Nolla stage MW Occ-#6 Ed-#6 4 7447t 6.57 61.36x 4.86 63.70+ 423
4 51.92+ 2.02 8.74+ 0.87 4.63£ 0.25 5 78.49+ 4.84 63.43+ 2.53 63.29+ 2.81
5 51.05% 2.71 8.00x 1.09 5.14+ 0.54 6 78.86x 2.59 65.11% 5.90 65.60% 4.63
6 49.08% 1.66 6.02+ 1.81 5.60x 0.66 7 80.21% 4.64 65.65+ 4.76 66.62+ 4.93
7 46.10 2.36 2.55%+ 1.70 5.53% 041 8 81.78+ 2.53 66.73+ 3.81 68.94+ 2.94
8 4437+ 2.36 1.99+ 0.75 549+ 043 9 81.07x 3.39 67.05+ 3.87 68.29+ 443
9 45.05 2.73 1.56+ 0.84 5.62+ 0.28 10 80.89+ 6.21 68.39+ 3.82 68.44+ 342
10 44.83+ 2.58 1.44+ 0.82 5.60x 0.25
(1) =A% (InterMolar Width, IMW) : 2D, 3D H- (3) &= (E distal height of contour to #6, Ed6) :
IMW, F-IMW %+ (Fig. 5) 3D¢] H-Ed6, S-Ed6 B (Fig. 7)
(2) WZ% (Occlusal plane to #6, Occ6) : 2D, 3D F- (4) 294 WZ&Z (Occlusal plane to #6 M-D axis, S-
Occ6, S-Occb (Fig. 6) Oc6a) : 2D, 3D H (Fig. 8)
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stage4 stageS stage6 stage7 stage8 stage9 stagelO
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Fig. 5. The patterns of intermolar width of mandibular first molar.

5 /’w——

horizontal 3D
horizontal 2D
sagittal 3D
sagittal 2D
average Ed6

distance of E distal midpoint to #6 (mm)

stage6 stage7 stage8 stage9 stagelO
Nollar stage

staged  stageS

Fig. 7. Distance of distal surface midpoint of primary second molar to
midpoint of mandibular first molar.
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stage4 stage5 stage6 stage7 stage8 stage9 stagel0
Nollar stage

Fig. 6. Distance of occlusal plane to mandibular first molar.
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Fig. 8. In the sagittal plane, angle of occlusal plane to mandibular first
molar axis.
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Fig. 9. In the frontal plane, angle of occlusal plane to mandibular first
molar axis.

(5) A= W=7 (Occlusal plane to #6 B-L axis, F-
Oc6a) : 2D, 3D #Hit (Fig. 9)

(6) A7t (Midsagittal plane to #6 midpoint axis, H-
M6a) : 2D, 3D9] Hit (Fig. 10)
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Fig. 10. In the horizontal plane, angle of midsagittal plane to mandibular
first molar axis.
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Abstract

ERUPTION PATTERN OF THE MANDIBULAR FIRST MOLAR USING THE CONE BEAM CT
Jeong-Keun Shin, Jae-Gon Kim, Byeong-Ju Baik, Yeon-Mi Yang, Jin-Woo Jeong

Department of Pediatric dentistry and Institute of Oral Bioscience, School of Dentistry, Chonbuk National University

The purpose of this study was to investigate the eruption pattern of the mandibular first molar in sagittal,
frontal and horizontal views using the cone beam CT scanning. CT images were obtained from healthy 83 chil-
dren (42 boys, 41 girls) between 3 to 10 years of age with a normal dentition according to Nolla stage.

1. In the frontal and horizontal view, the intermolar width decreased continuously with stage and slightly in—

creased at the last stage.
2. In the sagittal and frontal view, eruption distances from occlusal plane were observed the largest change
between stage 5 and 7.

3. In the horizontal and sagittal view, mandibular first molar from distal surface of primary second molar
moved distally between stage 4 and 6.

4. In the sagittal view, angle from occlusal plane to mesio-distal axis increased between stage 4 and 8.

[ox

. In the frontal view, angle from occlusal plane to bucco-lingual axis increased continuously during all stage.
6. In the horizontal view, angle from midsagittal plane to long axis increased between stage 5 and 8.

Key words : Eruption of first molar, Nolla stage, Cone beam CT, 3D analysis
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