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Abstract

This study aimed to assess three-dimensional tooth movement using a

reconstructed crown-root integrated model, in cases treated by the en-

masse distalization of the upper molars.

Eight female patients, aged 20 years and 9 months old on average, with

Angle's Class Il malocclusion participated in this study. They were

treated by the en-masse distalization of the upper molars from the first

premolar to the second molar, which were integrated as a grouped mass.

At an initial recording, the upper molars were reconstructed using CT

data, with digital models of the wupper casts (DM-T1) being

reconstructed from the 3D Scanner data. The crown area of each tooth

of the CT model was replaced with the corresponding crown of the DM-

T1. Consequently, the crown-root integrated models were reconstructed.

At the recording after the en-masse distalization, digital models of the

upper casts were reconstructed as DM-T2. Each crown-root integrated

model was superimposed on the corresponding crown of the DM-T2. As

a result, tooth movement was analyzed three-dimensionally.

For the translation of the upper first molar, distal movement was, on

average, 2.6+x0.8 mm at the crown and 2.3£0.7 mm at the root apex. In

the sagittal direction, the upper first molars showed an average distal



tipping of 0.9+4.0°. The integrated segment of the upper molars whole

was rotated an average of 2.1£3.1° posterior-superiorly in the sagittal

plane and an average of 1.3+£2.3° posterior-laterally in the horizontal

plane. Migration speed of the upper first molar at the crown and the

root apex were an average of 0.3 mm/month and 0.2 mm/month,

respectively.

Through reconstructing a crown-root integrated model, a three-

dimensional system for analyzing teeth movement was established. It

was demonstrated that the en-masse distalization of the upper molars

was by a bodily movement as a whole. The efficacy of the clinical

application was suggested.
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WHEIER G720 N2 THE — KHEMWEH — KHEHW XY 0.8°0 O &
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#1 HOBENZ ORI A OFH MK E (mm)

Difference
(n=1) X v z
Mean 0.7 -0.3 -0.1
Varience 0.2 02 0.3
Standard Dewviation 0.4 05 0.5
Standard Error 0.6 04 0.4

17



® 2 ATVAT LAWK OW OB B 8T E R

AE (mm)

T1 T2 Difference
n=1) X ¥ z ¥ z X ¥ z
Mean -02 15 -08 17 -06 -0.1 -02 -0.1
Varience 11 36 20 36 13 0.0 0.0 02
Standard Deviation 10 19 14 19 12 02 0.1 04
Standard Error 01 01 03
Coefficient Reliability (%) 98.6 999 962
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# 3 HFEHEEE A (mm)

HEHE EELBEL EEBHE(L

FRBE) EOBBE BEH(+)

(n=8) Mean SD Min Max Mean SD Min Max Mean SD Min
R 0.3 0.8 09 16 23 13 12 48 0.7 1.0 0.5 3.7
sy Sodow 04 0.5 01 14 23 11 12 48 02 1.1 11 24
T g—kaw 0.6 0.6 02 14 16 0.3 11 EY; 0.0 11 11 12
bRy 1.0 1.0 04 20 26 0.8 12 16 03 1.8 16 1.2
S— e 0.5 12 09 20 14 1.0 02 32 04 1.0 08 27
B EmpN=y 0.6 12 1.0 26 19 11 04 36 02 0.9 1.0 22
T g—kaw 08 12 01 2 23 0.7 0.9 40 0.0 0.8 11 12
bRy 0.8 11 02 16 24 0.8 0.5 6.1 02 0.9 15 1.3
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Mean SD Min Max

fﬁ&ﬁ“ﬁﬁgft 21 31 -12 04
#®EFER

AEBESBAEL 13 53 a0 43
HAEES )




& 5 B Eh & b (°)

l. A+ r
(n=3) fean sSD Min Max
S 4.0 6.1 -42 12.3
== 1.9 4.8 5.5 9.5
"—"A\ Fa
B P E—kEE 0.9 40 40 86
EoRHEE 0.7 59 -123 8.0
S 1.9 5.4 5.3 1.9
== -0.2 4.1 -6.6 74
REHENE  E-xHE -1.2 32 5.1 36
EoRHEE 15 45 111 52

B IEFE)
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En-masse fixation

Palatal arch

Anchor screw
Bone plate
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