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Table 1. Age of the control and experimental groups

CHXIwEAl 342 15, 2004

(unit : yrs)

Control 1221 + 1.60

Experiment 1246 + 1.99

1632 + 1.34

16.13 + 1.54
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Incisal edge

Fig. 1. Measuring points for crown, root and alveolar bone.
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C : Vertical length From incisal edge of the crown
to deepest of cemento-enamel junction

R : Vertical length from deepest of cemento
—-enamel junction to root apex

J-Rt : Distance from cemento-enamel junction to
right alveolar crest bone

J-Lt : Distance from cemento-enamel junction to
left alveolar crest bone
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Table 2. C/R ratio of the control and the experiment group at T1

CHRIWAA 344 15, 2004

#11 1.06 £ 0.03

#21 1.03 £ 0.02
#31 0.89 £ 0.02
#41 0.89 + 0.02
#12 089 + 0.06
#22 097 £ 0.02
#32 0.86 £ 0.02
#42 0.86 + 0.02

110 £ 006 *

1.09 + 0.05 *
092 + 0.02 NS
095 + 0.03 *
1.02 £ 0.04 i
092 + 0.03 *
0.89 + 0.04 NS
090 £ 0.03 NS

NS : no significance, **p<0.01, *p<0.05

1.2
1
E 08
£ 6 ® Conol
E ’ B Experiment
© 0a
0.2

0

sm #21 #31 #31 #12 422 #32 #42
Tooth

Fig. 2. Comparison of C/R ratio between control and experi-
ment group at T1.
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3. S X

Zt gEd e 7} Fo| A9} paired t-test, 28 T3h
Z 79 Wilcoxon rank sum testE 213k 95%
o] AFxoA v, Hr} 3k

mZ i
wH A= & Zilt

7t A #/A 2 HQ v

Wilcoxon rank sum test A3, A& oA st &
Z ZHA 9 FAZ FHAANE AT T - 8k} 44X
A dzTEg & gg 2o FAth 53] 4 - shekF
AR o)A AdTY XA/ ¥7F o FHH(Table 2,
Fig. 2).
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Table 3. Root length of the control and the experiment group at T1 (unit : mm)

#1 13.02 £ 0.28 1267 = 061 NS
#21 1312 £ 0.25 1253 = 058 NS
#31 1219 + 0.22 1127 + 026 *
#41 12.08 + 0.21 11.10 = 031 *
#12 13.06 + 0.31 11.62 + 048 ok
#22 1251 + 0.24 1261 + 0.34 NS
#32 1265 + 0.24 11.74 + 0.36 NS
#42 1263 + 0.19 11.69 + 0.33 o

NS © no significance, **p<0.01 *p<0.05

Table 4. Alveolar crest level of the control and experiment group at T1 (unit : mm)

81 Rt 1.05 £ 0.09 1.08 £ 0.08 NS
Lt 152 + 010 153 £ 0.14 NS
] Rt 135 + 013 145 + 010 NS
Lt 091 + 020 114 + 0.10 *
1 Rt 1.22 £ 011 1.30 + 0.08 . NS
Lt 0.82 + 0.08 107 £ 007 *
w1 Rt 085 + 0.08 1.04 + 0.06 *
Lt 1.18 £ 0.09 122 + 0.09 *
412 Rt . 082 + 043 .
Lt 0.88 £ 0.30 094 + 016 NS
0 Rt 083 £+ 025 139 £0.14 NS
Lt 086 + 0.28 097 £ 0.02 NS
4 Rt 0.9 * 0.08 063 £ 009 *
Lt 0.87 + 0.14 089 + 0.12 NS
449 Rt 111 + 011 115 + 0.06 NS
Lt 0.79 £ 007 086 = 0.06 NS

NS © no significance, *p<0.06

S R CERE o, A2F gl Ws

Wilcoxon rank sum test 23}, ¥ H© Alo]o] Wilcoxon rank sum test 23}, Sol-H&A A
T AT HoloMe AFTAA st F& FHA A EEH 22N 9 Zo] A, A¥ T
Boster #5 SAAGN BARAR KAY QA A ajet 92 YA, A% WA AR HFAS
A & AZE EYrHTable 3, Fig. 3). oz2Am Aot = Az &te k= AR 9
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Table 5. C/R ratio of the control group at T1 and T2

#11 105 £ 0.03 1.06 + 0.03 %

#1 103 + 0.02 105 + 0.03 *
#1 083 + 002 0.89 £ 002 =
#41 089 £ 0.02 091 + 0.02 , .
#2 089 * 0.05 093 + 003 ok
#22 096 + 0.02 097 + 003 x
#32 085 + 0.02 086 + 002 ok
#42 0.86 + 0.02 088 * 0.03 x

NS : no significance, **xp<0.001, **p<0.01, *p<0.05

- In the experiment group, the root resorption is significant
in dark squres.

- In the experiment group, the alveolar bone loss is signi—
ficant in dark circles.

Fig. 8. Parts of importance in the root length and the bone height of experiment group at T1.

AANA F Eol7l EAFHE Fo4 IA Y
wvolt}i(Table 4, Fig. 3).

£, 5| 2 DE AR F S U
g mT2
7h dzFe 23 A5 A(THH (T2)9 ¥
M1 #21 #31 #41 H2 422 492 #42 (1) (/A ¥ H=:

Tooth

Paired t-test 23, 27 23 X8 F EE
= 2) 7/ % o)
Fig. 4. Comparigon of C/R ratio of the control group at T1 Aol Ad/A2 w7k _X]E Aot #4437
and T2, AA veldcH(Table 5, Fig. 4).
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Table 8. Root length of the control group at T1 and T2 ‘ (unit : mm)

#11 13 1251 £ 0.32 ok
#1 1312 £ 0.25 1246 + 0.30 *xk
#31 1219 + 0.22 | 1193 + 0.27 *k
#1 12.08 £ 0.21 1168 + 0.26 HEk
#12 13.06 + 0.31 1286 = 039 NS
#22 1251 £ 0.24 11.9% + 042 NS
#32 1265 £ 0.24 1255 + 0.31 *
#42 1263 + 0.19 12.14 £ 0.28 *%

NS © no significance, *+*p<0.001, **p<0.01, *p<0.05

Table 7. Alveolar crest level of the control group at T1 and T2 (unit : mm)

Rt 1.05 £ 0.09 134 £ 015 NS

#11
Lt 152 £ 010 170 £ 0.11 NS
o1 Rt 1.3 + 013 168 + 0.10 *
Lt 091 + 020 138 £ 0.22 NS
1 Rt 122 £ 011 130 £ 011 NS
Lt 082 + 0.08 122 + 011 NS
41 Rt 0.8 + 0.08 113 = 0.07 NS
Lt 1.18 £ 0.09 1.27 £ 0.09 NS
Rt .
#12
Lt 088 + 0.30 131 £ 055 NS
Rt 088 £ 025 1.00 + 0.00 *
#22
Lt 086 + 0.28 .
- Rt 09% £ 0.08 112 £ 017 NS
Lt 087 + 0.14 0.87 = 0.03 NS
4 Rt 111 £ 011 119 £ 025 NS
Lt 0.79 £ 0.07 092 + 0.10 NS

NS © no significance, *p<0.05

Fig. 5.
(2) A2 2ol9] vl
Paired t-test 2%, 274 23 A& F 4 (3) AxE w9 ¥u
o FE ZEAE AT E% Aot A A7 HE Paired t-test 2%, 23 & F 2TAA, &
o S94 9A © &S 2L 2YtHTable 6, o = HA 9 ZHX ZAHAA F gl A
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Table 8. C/R ratio of the experiment group at T1 and T2

#1 1.10 £ 0.06 142 £ 013 ok
#1 1.09 £ 0.0 1.36 + 0.09 ok
#31 092 £ 002 115 £ 0.05 ik
#41 0.9 = 0.03 1.07 £ 0.04 ok
#12 1.02 £ 0.04 161 + 047 NS
#22 092 + 0.03 155 £ 042 NS
#32 089 + 0.04 1.06 + 0.07 *
#42 090 £ 0.03 114 £ 004 ik

NS ! no significance, **+p<0.001, *p<0.05

- Root resorption of the control group is significantly larger
in dark squares at T2,

- Alveolar bone loss of the control group is significantly
larger in dark circles at T2.

Fig. 5. Parts of importance in the root length and the bone height of the control group from T1 to T2

‘8 g AR o4 A wobA UATHTable 7, Fig
16 5).
1.4
= 1.2 el =
. : E v Adie] w A& A(THH F(T2)9] vl
gc.e L AP
e i (1) NW/X2 He H@
0% B R F Paired t-test A3}, AT 2% A8 F F
#1921 #81 s41 A2 #22 #92 $d42 F& Z2HRE AL BE Kol A X H//A] H7}
Tooth A5 ARY o4 JA ZA et Table 8,
Fig. 6).

Fig. 6. Comparison of C/R ratio of the experiment group at
T1 and T2
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Table 9. Root length of the experiment group at T1 and T2 (unit : mm)

#11 1340 + 206 10.03 = 0.63 ok
#1 1360 + 1.98 10.01 = 057 ok
#31 1197 + 1.25 913 + 0.35 ok
#41 1188 = 142 904 + 036 ok
#12 13.03 = 231 892 + 1.37 NS
#22 1317 + 159 912 + 1.33 *
#32 1296 + 1.99 12.39 + 2.80 NS
#42 1279 + 1.33 9.46 + 040 ko

NS © no significance, ***p<0.001, *p<0.05

Table 10. Alveolar crest level of the experiment group at T1 and T2 {unit : mm)

Rt 1.08 + 0.08 1.09 + 0.10 NS

#11
Lt 153 £ 014 160 + 0.12 NS
w1 Rt 145 £ 010 153 £ 014 " NS
Lt 114 £ 010 1.16 = 0.10 NS
i1 Rt 1.30 + 0.08 1.36 £ 0.09 NS
Lt 1.07 £ 0.07 197 + 0.09 ok
" Rt 1.04 £ 0.06 1.11 + 0.08 *
Lt 1.22 £ 0.09 1.31 £ 0.08 NS
49 Rt 0.82 + 043 164 £ 0.00 *k
Lt 094 + 0.16 102 £ 023 NS
o Rt 139 £ 014 139 + 0.19 NS
Lt 097 £ 0.02 .
43 Rt 063 + 0.09 0.87 + 0.08 *
Lt 0.89 + 0.12 196 £ 032 NS
w0 Rt 115 + 0.06 116 £ 0.02 NS
Lt 086 + 0.06 092 + 0.09 *

NS : no significance, **p<0.01, *p<0.05

(2) X2 Zol9 Hu th(Table 9, Fig. 7).
Paired t-test 23}, A@ T 23 X7 3 Aot
TS SAA G et A5 ZHAE AYFE RE Ao} (3) A=F Fol9 Hm
A N7 ARG F94 IA O B NS HA Paired t-test 23, % X8 & AP Tl A, 3
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Table 11. C/R ratio changes of the control and experiment group from T1 to T2

#11 0.99 + 0.00 081 + 0.0 ok
#21 098 = 0.01 0.82 + 0.02 ok
#31 098 + 0.01 081 = 0.02 ok
#41 097 £ 001 0.89 £ 001 HEK
#2 0.99 = 0.00 0.77 £ 0.10 *
#22 098 = 0.01 0.73 £ 0.09 ok
#32 0.99 + 0.00 072 + 032 ik
#42 : 0.97 + 0.01 0.80 + 0.02 ok

NS : no significance, ***p<0.001, *p<0.05

- Root resorption of the experiment group is significantly
larger in dark squares at T2

- Alveolar bone loss of the experimental group is
significantly larger in dark circles at T2

24 sh she} z}% % xM wm 2 o7t
AR AT Fel4d YA Eobd UATH Table 10,

B Contol Fig. 7).
| |mExperiment

o 2% A8 o wE W] vlm

11 21 c31 s n12 022 se2 A2 D) AW/AZ »9 He b3 (AC/RI2)
Tooth Wilcoxon rank sum test 23}, A@TolA ZE X
ofol Al A F/X|2 Hl ] H] o] RRTET Fo4 Y
Fig. 7. Comparison of C/R ratio changes from T1 to T2 A AA YerGTHTable 11 Fig. 8).
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Table 12. Real changes of root length of the control and the experiment group from T1 to T2 (unit : mm)

#11 0.15 + 0.04 2.26 £ 0.19 kK
#21 0.30 = 0.10 213 £ 0.19 ok
#31 0.30 + 0.09 210 £ 020 kk
#41 0.38 £ 0.09 115 £ 012 *kk
#12 0.13 = 0.02 266 £ 1.21 *
#22 027 £ 0.11 317 £ 1.01 ok
#32 0.11 £ 0.01 265 1 0.08 kK
#42 0.35 £ 012 2.36 £ 0.19 ok

NS @ no significance, ***p<0.001, *p<0.05

Table 13. Ratio of right alveolar crest level of the control and the experiment group from T1 to T2

" Rt 108 £ 0.06 091 + 0.08 -
Lt 099 £ 0.06 097 £ 006 *
o Rt 190 £ 0.06 091 + 005 ik
Lt 102 + 0.08 0.78 + 0.16 o
Rt 098 + 0.06 0.73 + 0.08 o
= Lt 116 £ 0.10 095 + 0.06 *
" Rt 102 £ 0.06 084 + 006 o
Lt 104 £ 0.05 103 + 0.09 NS
" Rt : 0.76 + 0.00
Lt 116 £ 058 090 + 023 s
- Rt 0.86 * 0.00 079 + 018 5
Lt ‘
. Rt 097 + 030 058 + 0.14 B
Lt 121 = 021 072 + 010 C o
Rt 107 + 007 078  0.08 - o
i Lt 108 + 0.14 106 £ 005 NS

NS : no significance, **+p<0.001, *+p<0.01, *p<0.05

(2) A 220l ¥l (Areal R12) (3) A xZ Fol ¥

Wilcoxon rank sum test 23} A¥7e E Ko} Wilcoxon rank sum test 23} Ao A Aot <
oA dzTET x2dole ¥l foA UA 2 = ZAX 9} it FE Aobe] 2 4, Ao ¢S
| Yebstth(Table 12, Fig. 9). =49 24, 3ot £& Xole] YAHANA R 2F
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- In the experimental group, the real change of root length
is significantly larger than control group in dark square

- In the experimental group, the ratio of alveolar bone crest
level isignificantly smaller than control group in dark
circle.

Fig. 9. Parts of importance In real change of root length and ratio of alveolar bone crest level from T1 to T2

=olH-&o] A JelgtHTable 13, Fig. 9).
v. 11 o
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- ABSTRACT -

Changes of root length and crestal bone height before and after
the orthodontic treatment in nail biting patients

Chung-Ju Hwang, Jae-Hong Yang

Department of Orthodontics, College of Dentistry, Yonsei University

Although the purpose of orthodontic treatment is to increase the function and esthetics of the jaws along with increasing
stability, there are many side effects during the treatment itself, such as root resorption and alveolar bone resorption. Such
resorption of the apical root is unpredictable, and may even proceed into the dentin layer. Once the process has begun, it
is irreversible. By evaluating the effect of many oral habits, especially that of nail biting, in correlation with the root and
the periodontal tissues, the appropriate biomechanics for orthodontic treatment can be taken into consideration, along with
the possibility of root resorption and alveolar bone loss during orthodontic treatment, and any legal problems that might occur.

Among the male and female patients of the ages 10~15 without skeletal deformity, 63 were chosen as the experiment
group with known nail biting habits at time of examination, and within the same age group without nail biting habits
as the control. After the orthodontic treatment, number of the experiment group was 31 and the control group was 22.

The periapical radiographies of anterior teeth were taken and the assesment of the root length and alveolar bone level
were taken before(T1) and after(T2) the orthodontic treatment.

The results from this study were as follows :

1. Before the orthodontic treatment, average crown-to-root ratio of the experimental group showed noticeably high values
in 4 maxillary incisors and mandibular right central incisor.

2. Before the orthodontic treatment, comparing the root length, maxillary and mandibular right central incisors and both
mandibular incisors had a smaller value in the experimental group.

3. Before the orthodontic treatment, comparing and evaluating the alveolar bone loss measured from the cemento-enamel
junction to the alveolar bone crest, some crestal bone of the experiment group showed greater loss than the control.

4. After the orthodontic treatment, there was shortening of the root length and loss of the crestal bone in both groups.

5. After the orthodontic treatment, the changes of C/R ratio and the shortening of root length were significantly high in
the experimental group.

6. After the orthodontic treatment, the level of alveolar crestal bone showed greater loss in the experimental group.
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