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Table 1. Distribution of subjects

Gender Initial age Final age
UPPER 1 M 7Y 1M 8Y 1M
2 M 8Y 1M 10Y
3 M 6Y 11M 7Y 10M
LOWER 4 M 8Y 4M 9Y 1M
5 M 7Y 4M 8Y 4M
6 M 10Y OM 11Y 9M
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Fig. 1. 3-Dimensional Laser Scanner(Orapix Scanner®
KOD-300, Orapix. Co. Ltd. Korea).

a. Initial model

b. Final model

Fig. 2. D+E space.
The distance between the mesial midpoint of the permanent 1% molar and the distal midpoint of the primary canine.
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Fig. 3. Total arch dimension change.
* Measurements of the arch perimeter, arch length,
arch perimeter.

d. Inclination

e. Angulation

Fig. 4. Inclination & angulation change.
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Table 2. D+E space changes(mm) between the initial &
the final examinations in extraction and control sides
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EXTRACTION CONTROL

Initial Final Initial Final

UPPER 1 17.8 17.0 17.4 17.0
2 15.9 16.1 15.8 16.1

3 18.0 17.3 17.0 16.8
LOWER 4 19.5 18.4 19.2 19.3
5 19.3 15.3 19.5 19.7

6 19.7 19.6 20.0 19.5

Table 3. Changes in arch width, arch length, arch perimeter(mm) between the initial and the final examinations

Arch width Arch length Arch perimeter

Initial Final Initial Final Initial Final

UPPER 1 41.55 41.46 24 23.45 90.5 88.6
2 41.54 42.65 22.15 22.29 76.3 8.2

3 40.95 42.51 24.26 25.84 83.2 89.3
LOWER 4 41.04 41.14 20.12 20.45 79.1 8.7
5 38.05 38.29 19.95 19.18 78.2 744

6 39.53 40.39 21.41 22.15 81.7 83.5

Table 4. Inclination and angulation changes (°) of
primary canines between the initial and the final
examinations in extraction and control sides

Inclination Angulation

Extraction Control Extraction Control
UPPER 1 2.05 -0.49 3.35 9.87
2 -9.69 -9.72 29 -2.82

3 -0.94 -2.43 -1.7 2.4

LOWER 4 -8.78 1.27 1.44 4.3
5 -2.72 -4.21 -16.09 3.14

6 -0.09 -3.87 3.48 -9.9

Inclination: (+) bucal tipping , (-) palatal(or lingual) tipping
Angulation: (+) mesial tipping , (-) distal tipping

Table 5. Inclination and angulation changes (°) of
second primary molars between the initial and the final
examinations in extraction and control sides

Inclination Angulation

Extraction Control Extraction Control

UPPER 1 -2.35 -2.35 1.07 0.83
2 -3.54 -2.23 -2.16 -1.73

3 -0.43 -0.14 -2.97 -4.96
LOWER 4 -4.44 -3.79 13.94 3.56
5 -12.14 -6.45 12.29 4.34

6 -1.89 -5.07 5.15 3.87

Inclination: (4) bucal tilting , (-) palatal tilting
Angulation: (+) mesial tilting , (-) distal tilting



Table 6. Inclination and angulation changes (°) of first
molars between the initial and the final examinations in
extraction and control sides

Inclination Angulation

Extraction Control Extraction Control

UPPER 1 -3.96 -6.23 -8.29 -0.78
2 -13.65 -5.9 -0.82 -9.71

3 -0.7 -3.1 -8.48 -9.71
LOWER 4 -2.97 -4.48 12.86 1.17
5 -0.01 -0.44 6.38 2.67

6 -1.58 -0.33 -14.5 5.42

Inclination: (+) bucal tilting , (-) palatal tilting
Angulation: (+) mesial tilting , (-) distal tilting
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Abstract

THREE-DIMENSIONAL SPACE CHANGES AFTER PREMATURE LOSS OF
THE PRIMARY FIRST MOLAR: A LONGITUDINAL STUDY

Ji-Yeon Kim, Da-Woon Jung, So-Youn Kwak, Seung-Eun Yoo, Ki-Tae Park

Department of Pediatric Dentistry, Samsung Medical Center
Sungkyunkwan University School of Medicine

The purpose of this study was to evaluate a 3-Dimensional laser scanner for the space analysis after
loss of a primary first molar. Six children with premature loss of a primary first molar were examined us-
ing study models taken before and after the extraction.

The results were as follows:

1. There was no change in primary molar space after the extraction of a maxillary primary first molar
However, 2 out of 3 children experienced primary molar space loss in extraction side of a mandibular
primary first molar.

2. Arch width and arch perimeter showed no difference between initial and final model.

3. All primary canines did not show any changes in inclination. Maxillary primary second molars had
similar changes in both extraction and control side. However, 2 out of 3 mandibular primary second
molars in extraction side showed more lingual tipping compared to control side. Mandibular perma-
nent first molars tipped more lingually in extraction side.

4. In angulation, primary canines showed nothing of significance. Mandibular primary second molars
tipped more mesially in extraction side than in control side. Maxillary permanent first molars have
increased distal angulation after extraction of primary first molars in both side.

Key words : Premature loss of a primary first molar, Three-dimensional space changes, Space loss
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