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Table 1. Number, sex & age distribution of each group

Control group
Experimental group
Total
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177 10 2
16.5
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Fig. 1. The appliance most commonly employed.
Box loop made by 018" round wire was
used for leveling and proximal cuts of
experimental teeth were done to make
space for efficient leveling.
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Table 2. Number of resorbed teeth in each group

No resorption 15 13
resorption 22

cementum 11

dentin 11 0
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Table 3. Number of resorbed teeth according to the orthodontic treatment duration in experimental group

No resorpsion

resorption
cementum
dentin

11
11

RN Wl ©
N

Table 4. Number of resorbed teeth according to the orthodontic force in experimental group

No resorption

resorption
cementum
dentin

2 1 1

4 6 1 22
1 1 0 11
3 5 1 11

Table 5. Correlation coefficlent between root reso-
rption areas and different variables

age -0.34 NS

rooth length -0.19 NS
tx. duration 0.28 NS
force magnitude 0.75 *%

NS: not significant, #: P<0.05, **: P<0.01
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Fig. 2. Normal microscopic appearance of root sur- Fig. 5. Part of marginal root surface from a tooth
face from control tooth. (x50). which was leveled for 93days with 100gm
force. (x500) Note the resorbing cementum.

Fig. 3. Apical root surface from a tooth which was Fig. 6. Part of marginal root surface from a tooth
leveled for 22days with 100gm force. Note which was leveled for 122days with 400gm
the smooth multilocular, actively resorbing force. (X500) Same teeth as in Fig. 7. Note
surface within dentin. The surface openings the resorbing dentin.

indicate dentinal tubules. (x500).

Fig. 4. Apical root surface from a tooth which was Fig. 7. Part of mesial root surface from a tooth which
leveled for 93days with 80gm force. Granular was leveled for 21b6days with 160gm force.
minsral deposit typical of early repair. The (x60).

multilocular nature of the resorbed dentinal
surface is still evident. (x500).
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Fig. 8. Part of mesial root surface from a tooth
which was leveled for 91days with 4560gm fo-
rce. (X60) Note the large resorbing surface.

Fig. 11. Part of marginal root surface from a tooth
which was leveled for 163days with 400gm
force. (X500) Granular mineral deposit typ-
ical of early repair.

Fig. 9. Occlusal view of the upper arch of 13-
year-old patient before(Lt) and after(Rt)
the initial leveling and alignment.

Fig. 10. Mesiobuccal(Lt.) and distolingual(Rt.) root
surface of upper left premolar of the same
patient as in Fig. 9. Note extensive resor-
ption area of the loaded areas.
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Fig. 12. Apical root surface from a tooth which was
leveled for 183days with 150gm force.(X
80) Resorption bay surrounded by acellular
cementum. Repair cementum has oblitera-
ted most of the Howship lacunae in the floor
of the bay. The numerous circumscribed
depressions in the mineral front are cem-
entocyte lacunae.
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-ABSTRACT-

ROOT SURFACE CHANGES DURING, THE INITIAL LEVELING AND ALIGNMENT PHASE IN
ORTHODONTICS: A SCANNING ELECTRON MICROSCOPIC STUDY

Jung-Yoon Choi, Kyu-Rhim Chung

Departmertt of Dental Science, Graduate School, Kyunghee University

The purpose of this study was to investigate the root resorption and repair pattern of human teeth according to the
force magnitude, direction and duration during the initial leveling and alignment phase.

40gms to 500gms of force applied to the 37 experimental teeth with duration of 3 weeks to 7 months. Then, the
experimental teeth were extracted. 13 control teeth were extracted without treatmemt.

The results are as follows:

1. 595% of 37 teeth exhibited root resorption. The initial resorption site was visible at the apex within 3 weeks with
100 gms samples, and the initial repair site was visible at the apex within 3 months with 400 gms samples.

2. Number of resorbed teeth increased with the duration of the force.

3. The depth of the resorption increased with the magnitude of the force.

4. The areas of resorbed root corresponded with the loading pattern.

5. The areas of resorbed root were highly correlated with the magnitude of the force.

The result of this study suggest that root resorption could occur during the initial leveling and alignment phase. These
initial injuries are all small and insignificant. It is the extensive type of apical root resorption that must be regarded as
deleterious to the function and stability of the tooth moved. During the initial leveling and alignment phase lighter force
of the interrupted type and short treatment period would be favorable with regard to avoidance of root resorption and
repair of resorbed root surface.
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