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Vertical length from deepest of cemento-enamel
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right alveolar crest bone
J-Lt : Distance from cemento-enamel junction to
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Measuring points for crown, root length and alveolar bone loss,.
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ITI.

N}
[

1. 23 A= A A3}

7h A|H/A S ] Bl

Wilcoxon rank sum test ZAz}, A@ATAA slef & SAX e}t & FAHXE
A 2]gt AL - stet 4F Ao A thRFERTE & & Kol Forh. 58] A - st}
FAA ol AWTL) XN/A 87} o ZAck(Table 2, Fig 2).
Table 2. C/R ratio of the control and the experiment group at Tl
Tooth Control Experiment Significance
#11 1.06+0. 03 1.10+0. 06 *
#21 1.03+0. 02 1.09+0. 05 *
#31 0. 8940, 02 0.92+0,02 NS
#41 0. 8940, 02 0.95+0.03 *
#12 0. 8940, 05 1.02+0, 04 3
#22 0.9710. 02 0.92+0.03 *
#32 0. 86+0, 02 0. 89+0. 04 NS
#42 0. 86+0, 02 0.90+0, 03 NS

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

o
[es]
I

@ Control
W Experiment

o
()]
[

C/R Ratic

o
~
I

o
N

#11 #21 #31 #41 #12 #22 #32 #42
Tooth

o

Fig 2. Comparison of C/R ratio between control and experiment group at

T1.



U 7 2e A2 Zol Ha

Wilcoxon rank sum test ZAZ}, F Av

oA SHob & ZAA9} A - sfer 2
g

o #e X2 Bori(Table 3, Fi

Table 3. Root length of the control and the experiment group at Tl

(unit @ mm )

Tooth Control Experiment Significance
#11 13.02+0. 28 12,670, 61 NS
#21 13.1240.25 12.53£0. 58 NS
#31 12,190, 22 11, 27+0. 26 *
#41 12,080, 21 11,1040, 31 *
#12 13. 0640, 31 11.62+40. 48 L3
#22 12,5140, 24 12,6140, 34 NS
#32 12,650, 24 11,7440, 36 NS
#42 12.63+0,19 11,690, 33 ek

NS: no significance, #%%p<0.01 #%p<0.05

th 7 o] X 2Z Hole W3}
Zg =]

Wilcoxon rank sum test ZA}, Wol-wHelz AA oA Ry XZIZTHE7A L &
of ZolA, BT st} 5 FAA, #H ZAN 47 AFABoE
2am, Ao H2 B8A, seb ok A GAold 2 Bolrt BANA
o oA QA o ueltHTable 4, Fig 3).



Table 4. Alveolar crest level of the control and experiment group at Tl

(unit : mm)

Tooth Control Experiment Significance
#11 Rt 1.05+0,09 1.08+£0. 08 NS
Lt 1.5240.10 1.53+0, 14 NS
41 Rt 1.35%0.13 1.45+0.10 NS
Lt 0.91+£0, 20 1.14+0.10 *
431 Rt 1.2240,11 1.30+0. 08 NS
Lt 0. 82+0, 08 1.07£0, 07 *
#41 Rt 0. 850,08 1.04+£0, 06 *
Lt 1.18+0.09 1.22+0,09 *
12 Rt . 0. 82+0. 43 .
Lt 0. 880, 30 0.9410. 16 NS
499 Rt 0. 88+0. 25 1.39+0, 14 NS
Lt 0. 86+0. 28 0.97+0. 02 NS
432 Rt 0.95£0, 08 0.63£0.09 *
Lt 0.87+0.14 0.89+0.12 NS
442 Rt 1.11£0,11 1.15+0. 06 NS
Lt 0. 79+0, 07 0. 86+0. 06 NS

NS: no significance, #%p<0.05

- In the experiment group, the root

resorption is significant in dark squres.

- In the experiment group, the alveolar

bone loss is significant in dark circles.

Fig 3. Parts of importance in the root length and the bone height between

control and experiment group at TI.



2. 33 AR ¥ A3

7b thz2Fe] 28 A& AH(T1)H F(T2)8] v

(1) X|#/x]Z 8]e] v

Paired t-test Z3}, thxFolA I AT F, BEE XofoA X|H/X|Z H]
7t A& AR §24 UA A Yelutti(Table 5, Fig 4).

Table 5. C/R ratio of the control group at Tl and T2

Tooth Tl T2 Significance
#11 1.05£0.03 1.060.03
#21 1. 030, 02 1. 05£0, 03
#31 0. 8810, 02 0. 890,02 el
#41 0. 890, 02 0.91+0,02
#12 0. 890, 05 0.93+0.03 kil
#22 0.96+0, 02 0.97+0,03
#32 0. 8510, 02 0. 860,02
#42 0. 8610, 02 0. 880,03

NS: no significance, %%%p<0.001, *%p<0.01, #p<0.05

1.2

O
mT2

C/R Ratic
(@]
()}
\

0.2

#11 #21  #31  #41 #12  #22 #32 #42
Tooth

Fig 4. Comparison of C/R ratio of the control group at Tl and T2



(2) A+ Zole] vl
Paired t-test A3}, t2FoA LY A& F, At Ud=
BE AotollA 2w HAHTE #2744 A O &2 22L& B

5).

Table 6. Root length of the control group at Tl and T2

FHAAE A3t
C}(Table 6, Fig

(unit @ mm )

Tooth T1 T2 Significance
#11 13.02+0, 28 12.51+0, 32 Rk
#21 13.1240. 25 12.46+0. 30 solek
#31 12.19+0. 22 11.93+0. 27 %
#41 12,0840, 21 11,680, 26 Rk
#12 13. 060, 31 12.86+0. 39 NS
#22 12. 5140, 24 11,9510, 42 NS
#32 12.65+0,. 24 12.55+0. 31 *
#42 12.63£0,19 12.14+0,28 %%

NS: no significance, %%%p<0.001, *%p<0.01, #p<0.05

(3) A =2F &0l H|Z
Paired t-test ZA3}, WA
SAoA Z Eol7} X = HHT}

_10_



Table 7. Alveolar crest level of the control group at Tl and T2

(unit : mm )

Tooth T Ts Significance
1 Rt 1. 050,09 1,340, 15 NS
Lt 1.52+0.10 1,700, 11 NS
1 Rt 1.350.13 1.680.10 8
Lt 0. 910,20 1,380, 22 NS
s Rt 1.22+0.11 1.30£0. 11 NS
Lt 0. 82+0. 08 1.2240.11 NS
" Rt 0. 850, 08 1,130, 07 NS
Lt 1.18+0.09 1.27+0.09 NS
Rt . . .
#l2 Lt 0. 880, 30 1,310, 55 NS
i Rt 0. 880, 25 1. 00£0. 00 )
Lt 0. 860,28 . .
i3 Rt 0. 950, 08 1.1240.17 NS
Lt 0. 870, 14 0. 870, 03 NS
o2 Rt 1.11£0.11 1.19+0.25 NS
Lt 0. 790, 07 0.920. 10 NS

NS: no significance, #%p<0.05

| | - Root resorption of the control group is

| =~ =~ significantly larger in dark square at T2

i .
DR - Alveolar bone loss of the control group is

significantly larger in dark circle at T2.

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

_11_
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8, Fig 6).

Table 8. C/R ratio of the experiment group at Tl and T2

Tooth T1 T2 Significance
#11 1.10+0. 06 1.42+0.13 sk
#21 1.09+0. 05 1.36+0.09 sk
#31 0.92+0. 02 1.15£0.05 ek
#41 0.95+0. 03 1.07+0. 04 sk
#12 1.02+0. 04 1. 610, 47 NS
#22 0.92+0. 03 1.55£0. 42 NS
#32 0.89+0. 04 1. 06+0. 07 *
#42 0.90+0. 03 1.14+0.04 sk

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

Ot
mT2

C/R Ratic
(@]
(e0)
[

#11  #21  #31 #41 #12 #22 #32 #42
Tooth

Fig 6. Comparison of C/R ratio of the experiment group at Tl and T2

_12_



(2) A& Zole] vl

Paired t-test ZAz}, AP FoA 2R 2T F, Akl &&= =Ax]9} st 2}
& SHAE ALY BE AHolollA Am HECTE 724 A o B2 AEE
L=k

2ch(Table 9, Fig 7).

Table 9. Root length of the experiment group at Tl and T2

(unit @ mm )

Tooth T1 T2 Significance

#11 13.40+2, 06 10. 03+0, 63 Rk
#21 13.60+1. 98 10. 0140, 57 solek
#31 11.97+1,25 9.1340. 35 Rk
#41 11.88+1, 42 9.04+0, 36 Rk
#12 13.03+2. 31 8.92+1.37 NS
#22 13.17+1,59 9,12+1.33 %

#32 12.96+1,99 12.39+2.80 NS
#42 12.79£1, 33 9.46+0. 40 BB

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

(3) X Z2F Eole] v
Paired t-test A3}, =
WA A, Ao £

B AR 724 A SobA glgitH(Table 10, Fig 7).

"N
l
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Table 10. Alveolar crest level of the experiment group at Tl and T2

(unit : mm )

Tooth T1 T2 Significance
#11 Rt 1.08+0. 08 1.0940.10 NS
Lt 1.5340. 14 1.60+0,12 NS
41 Rt 1.45%0,10 1.53+0, 14 NS
Lt 1.1440.10 1.16£0.10 NS
431 Rt 1. 30£0, 08 1. 360,09 NS
Lt 1. 070, 07 1.97£0, 09 L3
#41 Rt 1. 0410, 06 1.11£0. 08
Lt 1.22+0.09 1.31+0.08 NS
12 Rt 0.82+0,43 1. 64+0, 00 L3
Lt 0.94+0.16 1.02+0. 23 NS
499 Rt 1.3940. 14 1.39+0.19 NS
Lt 0.97+0.02 . .
432 Rt 0.63£0.09 0.87£0. 08
Lt 0.89+0.12 1.96+0, 32 NS
442 Rt 1.15£0, 06 1.16+0.02 NS
Lt 0. 8610, 06 0.92+0,09

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

. iy o - Root resorption of the experiment group

% il fag [ L . . s .
* | (]t is significantly larger in dark square at T2

- Alveolar bone loss of the experimental group

f .ﬂ ,i. s | is significantly larger in dark circle at T2

l!mﬂ

Fig 7. Parts of importance in the root length and the bone height of the

experiment group from Tl to T2

_14_



th 2R A= (T3 F(12)e
(1) AT/A2 w2l ule) A3}

(
Wilcoxon rank sum test ZAX}, Al

go] tjzZRT §24 A A Uelstth(Table 11, Fig 8).

Table 11. C/R ratio changes of the control and experiment group from T1

to T2
Tooth Control Experiment Significance
#11 0.99+0. 00 0.81+0. 02 ek
#21 0.98+0.01 0. 82+0, 02 sk
#31 0.98+0.01 0. 81+0, 02 sk
#41 0. 9710, 01 0. 89+0, 01
#12 0.99+0, 00 0.77+0.10 %
#22 0.98+0.01 0.73+0, 09 sk
#32 0.99+0, 00 0.72+0, 32 %
#42 0.97+0.01 0. 80+0, 02
NS: no significance, %x%%kp<0.001, *p<0.05
1.2
’
0.8 [
06 H O Contrgl
W Experiment
0.4 H
0.2 [
O L1
#11 #21 #31 #41 #12 #22 #32 #42
Tooth

Fig 8. Comparison of C/R ratio changes from Tl to T2

_15_



(2) x2Z0ole] AAHl W3} (ArealRl2)
Wilcoxon rank sum test Az}, AFFe] RE Z]oloA] tRI-HL} |
2] WHEIL F-2lAd AA A YEluttH(Table 12, Fig 9).

rd

o]

Table 12. Real changes of root length of the control and the experiment
group from Tl to T2

(unit : mm)

Tooth Control Experiment Significance
#11 0.15+0.04 2.26%0.19 kel
#21 0.30+0.10 2.13+£0.19 Holkk
#31 0. 30+0. 09 2.10+0, 20 ol
#41 0. 38+0.09 1.1540,12 ol
#12 0.13%0. 02 2.66%1,21 %
#22 0.27+0.11 3.17+1.01 ol
#32 0.11+0.01 2. 650,08 ol
#42 0.35%0.12 2.36%0,19 el

NS: no significance, *%kp<0.001, #p<0.05

(3) A ZZ EolWist v &2 v
Wilcoxon rank sum test Az}, AFFolA et && F8x9 sot & A
o].p,] 'E‘%’f:l )J-O]- okz_ ___zé ]o __z_ I3

o]
Z olu]&o] A UE}YITE (Table 13, Fig 9).
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Table 13. Ratio of right alveolar crest level of the control and the

experiment group from Tl to T2

Tooth Control Experiment Significance
#11 Rt 1.08+0. 06 0.91+0.08 Rk
Lt 0.99+0. 06 0.97+0. 06 *
#21 Rt 1.90+0. 05 0.91+0,05 ek
Lt 1.02+0. 08 0.78%0.16 Rk
#31 Rt 0. 98+0. 06 0.73+0.08 Rk
Lt 1.16+0.10 0. 950, 06 *
#41 Rt 1.02+0. 06 0. 8410, 06 Rk
Lt 1.04+0. 05 1.03+0.09 NS
#12 Rt . 0.760.00 .
Lt 1.16+0. 58 0.90+0. 23 Rk
#22 Rt 0. 86+0. 00 0.79+0.18 *
Lt . . .
#32 Rt 0.97+0. 30 0.58+0.14 Rk
Lt 1.21+0. 21 0.72+0.10 Rk
#42 Rt 1.07+0, 07 0.78+0,08 ok
NS
Lt 1.08+0. 14 1.060. 05
: no significance, #*%%p<0.001, *%p<0.01, *p<0.05
T il B9
el B ﬁ':r ];' - In the experimental group, the real change
3 '4 " of root length is significantly larger than
| C [ o : =
| ¥ \f control group in dark square
-
| | ) - In the experimental group, the ratio of
ri |i HI 'F %A alveolar bone crest level isignificantly

Hﬁ ﬂl

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 Tl to T2

_17_



T ARy AFEYd EWA A2 F4E Massler (1954), Phillips
) 1975), Malmgren % 82)2] AFoA A XqE F ¢ e
Z|o}7} o|#E P2 B I3IYETE, E3F| Newman (1975)2 AF-XgG7|oA] 2HF
X8 o|Aef] A2F4T} oJu AT 2ABEe] g AlgjodriH I %
|

TE] W=7 wold & Slrial stalth

N

Becks (1939), Newman (1975), Goldie®} King (1984)o] WAI3} o Adofja X
Fo2 Aol BRP] A4 R SEES BRI AR DA
gt 3o mhet Aol mE AEEwe] HlEe AR E theFsiA B FA
alt}l. Rudolph (1936)%2} Massler?} Perrault (1953)& A X|Z&EF¢7F UA
Hrl ojidolld Rr}p IRighE whsigich. ey} Becks (1939), Phillips

—_

1955), Linge2} Linge (1983, 1991), McFadden % (1989) #dwHx}o|7} gict

3 Bl 3 (1999)¢] 04-?3 B IAXEE st de 3=t A
g7 oA Fxlo]y] ufFo] dARcfal Hwte] Aule ofAlo] WAde] oF 2 5u)

% 5 (1999)8] A7olq A2 FHe AAEE B I 7T A&H T

Agol ol Aol felsiA wokor ZAW &WH TIE, £F B

7, g% AEY), 9A EmE vl owr], T SuRs] 5 ol sk 7

Zorg® Folt o WLl £F 7B/ BS 1 Zgl A2FFY A
Al

1936) Stenviki} Mjor (1970), Linge®} Linge (1983)& X529}

A gk Ay UHI FATE olvar stlon F2 FXIET} o] W 3
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Abstract

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

patients

Jae Hong Yang
Department of Dentistry

The Graduate School, Yonsei University

(Directed by Professor Chung Ju Hwang)

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(Tl) and after(T2) the orthodontic treatment.

The results from this study were as followed:
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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,

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.

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.

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

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

After the orthodontic treatment, the level of alveolar crestal bone

showed greater loss in the experimental group.

key word : nail biting habits, root resorption, alveolar bone loss, C/R

ratio )
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