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2. A7 "4
skato]l Mol F-7]E (electronic medical record, EMR)I} Tpi-ghv} WARMALA S1
AR ARS EWE A idel 38 x5 g A d, F AR d&f x=

Astednt. A £ R Bk 9 9ol 2k A gt
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7}. X8 A 32} AH (gender and age)
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., v &EXx|ole] F, $ X (location of impacted teeth)

ol 34X FAsgr.

rlo

SAe AN TG A HE B FES AW n

o}, vj&EX|ole] ujE HSF (direction of impacted teeth)

shuwhel gAR ARl A B oe] g Aow F4 2L due] ¥olE B uj%

Aoke] Wake HAFAY, dude] A Ao FHmY e A A9, Fe A
o912 Rt

2. wjExo}¢] & 4A (developmental stage of impacted teeth)
%

shwehn 9 wE B9 ol R Aoke] W BAZ Nolla(1960)9] WS o &8

SIELL T

ul, djEXo}e ujE o] (height of impacted teeth)
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L

AAAon PEF AR FAA AU JFow fEAcle] duwel kog SE

v}, wjEX|o}e] ujE Z+= (angulation of impacted teeth)
(1) Aol A e X ole] wjly Z}e
wj&E-%]o}o] #=3} L7l H (anterior nasal spine to posterior nasal spine)Ale] 2]

Eans

ek

2 Zw A ARdelA SAEATHFig. 1B). WEAell FAREe] s 3

W ookel gk, AWE 3T W &9 gow Y.

Wusole] FE} FAMATe] e dchul WAL AN ZAFAHFig. 2).

A}, Wl Ex|ole} FAA T AT (distance at midline)
pizepul AR AR A FAA I wjiE Xote] A X2 T4l ARlE SAHES

tHFig. 2).

ol. X8 ¥ X o} do] H|& (teeth length ratio)

AR F vheehh WA ARl Al Kool dojoh ggHow WEH A F4

3. B4 £4

ZA 248 SPSS(version 23.0.0, SPSS, Chicago, IL, USA)E o]&3}o] Alals}Sdar,
- 5 -



%) Relall¥ kegm
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Fig. 1. Lateral cephalometric view. A, a, Distance of incisal tip of the tooth at
incisal tip of adjacent tooth; b, distance of center of open apex of the tooth at
incisal tip of adjacent tooth; B, ¢, angle of the tooth to palatal plane.

Fig. 2. Panoramic view. a, angle of the tooth to midline, distal (+), mesial (-);
b, distance of center of open apex of the tooth at midline.
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BN
A
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Il
ol
rir
riot
_|>i
rir
o

g83molom o] = A7t 389 (45.78%), o=}k

7} 457 (54.22%)0llem, Ha A8L 8.76 £ 1.1141(6.67 - 12.674)) G tH(Table 1).

¢

Table 1. Patients’ demographic factors

Characteristic

Gender N (%)
Male 38 (45.78)
Female 45 (54.22)

Age Year
Mean = SD (range) 8.76 +1.11 (6.67-12.67)

Location N (%)
Right 41 (49.40)
Left 42 (50.60)

Direction N (%)
Normal 61 (73.49)
Inverted 22 (26.51)

SD = standard deviation

2. "B Xole] F, § A
| E5H FAX e A= F 8372 Ao T FFo] 427](50.60%), FFo] 41(49.40%) 7N

= AR EH(Table 1).



3. "WjEX|o}e] wjE w3k
mjEE FAX] e A= F 83709 Aot F AG9 wiEo] 6171(73.49%), 9 wiEo] 22

70(26.51%) A t}F(Table 1).

4, X o} &5 A
7b. & &
9] 1/30] &3 7HAC] £k X obr) 1670(19.28%), X<£e] 2/37F &3 8¢

Aol &8k Aob7t 4270(50.60%), A E5o] 7o $kud 9dA e &k Aoprt 23

Nt

N(27.71%), A wso] hay 109Ale] &8k X|ob7) 270(2.41%) Sl vk (Table 2).
Y. A dE

A9 wiEE F 61/ Ao T Xte] 1/30] &S 7dAlo] &Sk Aol 1071
(16.40%), *I<+2] 2/37} 53k getA|o &ak= X o}7}F 2970(47.54%), A+ o] A
A=y gubAld &k X obrt 2070(32.78%), Ak whSo] ¢kmE 10¢HAlol &3t o}

7F 270(3.28%) A tH(Table 2).

o 99 WE

q99 wjBE = 227) Hof & Ae 1/30] #&d 7eAle] Fak= olr} 67
(27.27%), A¢] 2/37F 53 8dA o &3l Xob7F 1370(59.10%), A< EHo] A9
ks 9utA el &35k Xobrt 370(13.63%), A o] ¢4mH 109Alel &3k X|of

7F 07K A ek (Table 2).



Table 2. Distribution of developmental stage and teeth length ratio according to
developmental stage

Direction Normal Inverted Total
T T R
Stage 7 10 (16.40) 0.96 £0.05 6 (27.27) 0.92 £0.04 16 (19.28) 0.95 £0.05
Stage 8 29 (47.54)  0.96 £0.04 13 (59.10) 0.91 £0.04 42 (50.60) 0.95 £0.05
Stage 9 20 (32.78) 0.97 £0.04 3 (13.63) 0.88 £0.05 23 (27.71) 0.95 £0.05
Stage 10 2 (3.28) 0.95 £0.03 0 0 2 (2.41) 0.95 £0.03
Mean £SD 8.23 £0.76 0.96 £0.04 7.86 £0.62 0.91 £0.05 8.13 £0.74 0.95 £0.05

SD = standard deviation

Teeth length ratio = Forced erupted tooth length/adjacent tooth length

5. AR A WAMASH A

wE2)ole] H X2uk FAle] mol: 28.22 + 5.62 mmith. AYY A$- 30.62

H

o
o
%)
=]
=
32
K
12
do
lo,
o
o
e
—
o1
&o
H
@
I
ﬂ
S
A%s
£
'_]
o)
o
o
N

. wjEAole] Agws) ol
- x]o}o] AHO] :o]i= 16.67 + 4.60 mmAtF. Ao A 14.75 £ 3.25 mmA L,

499l 7

o

22.02 + 3.44 mm Tt} (Table 3).

o, wjEole] W2 2=
S A ARel A oA obel A% TARHe] 4Rl 50.12 £37.63 AT 4

9

1o

9 48.61 + 23.26° a1, 999 AL -21.16 + 16.24° ¢t (Table 3).



shieeir WAk AR A whB A obe] FEah A ZEE -12.54 £28.61° v,

Aol A9 -7.45 £ 23.12° a1, 999 4 -30.43 £ 34.91° $lt}(Table 3).

gk, W&ol ST AT
gb-ghal WAL AR oA A X ole] A X 2d FAe] A 8.03 £
3.86 mmP . Ao AL 7.45 £ 3.53 AL, IY AL 9.62 £ 4.26 mmQ Tt

(Table 3).

Table 3. Pre-operation and post-operation radiographic features

Direction Normal Inverted Total

Pre-operation Mean +SD Mean +SD Mean =+ SD

Cephalometric view

Height of open apex (mm) 30.62 = 4.09 21.53 +3.47 28.22 +£5.62
Height of incisal tip (mm) 14.75 +£3.25 22.02 *£3.44 16.67 =4.60
Angulation to palatal plane(® ) 48.61 £23.26 -21.16 £16.24 30.12 £37.63

Panoramic view

Angulation to midline (° ) -7.45 +23.12 -30.43 £34.91 -12.54 *+28.61
Distance at midline (mm) 7.45 £3.53 9.62 £4.26 8.03 +3.86
Post-operation Mean %SD Mean %SD Mean +SD

Panoramic view
Forced erupted incisor length (mm) 25.92 +2.97 24.58 +£2.22 25.56 £2.85
Adjacent incisor length (mm) 26.94 +£2.89 27.06 £2.32 26.97 £2.75

Teeth length ratio 0.96 £0.04 0.91 £0.05 0.95 £0.05

SD = standard deviation

Teeth length ratio = Forced erupted tooth length/adjacent tooth length

- 10 -
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Table 4. Multivariate linear regression analysis for post-operative incisor length

ratio
Teeth length ratio (Forced erupted tooth length/adjacent tooth length)
. Estimated .
Independent Regression . Standard 95%  Confidence
. L. Regression p value
variables Coefficient o Error Interval
Coefficient

Intercept 0.887 0.063 (0.763, 1.012) 0.000
Gender 0.010 0.102 0.010 (-0.010, 0.031) 0.315
Stage (Nolla) -0.001 -0.016 0.007 (-0.016, 0.013) 0.883
Angle to midline 0.000 0.249 0.000 (0.000, 0.001) 0.152
Distance at

o 0.000 -0.003 0.002 (-0.005, 0.005) 0.987
midline
Height f

CIERtOh 0P 603 0.345 0.001 (0.001, 0.005)  0.004%*
apex
Height of 1incisal

CIERL O IEIsat - 001 ~0.090 0.001 (-0.003, 0.001)  0.409

tip

Multiple linear regression analysis (xx : p < 0.01)
Angle to midline (° ) = angle of long axis of the tooth to midline in panoramic view

Distance at midline (mm) = distance of center of open apex of the tooth at midline in
panoramic view

Height of open apex (mm) = distance of center of open apex of the tooth at incisal tip of
adjacent tooth in lateral cephalometric view

Height of incisal tip (mm) = distance of incisal tip of the tooth at incisal tip of
adjacent tooth in lateral cephalometric view

-12 -
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SCAP(stem cell from apical papilla)e] &A|3}=d] SCAPol&t ZH Lo A7lE 7fdo=
A ol EAEE SVIAIEE ovlshy X Aold e FAES =ESE AolRA

o 2YoZ wa M rH(Huang et al., 2008). Z|ololA dE& = g ZVANEEE
SCAPS H|FE3}te], dental pulp stem cells (DPSC), stem cells from exfoliated
deciduous teeth (SHED), periodontal ligament human stem cells (PDLSC), dental
follicle progenitor cells (DFPC)e] ATH(Bogic et al. 2014; Huang et al., 2009). ©]
% SCAPZ oA A=, HEX9 A FHAARAANE X5 &S AalA HES
ofof staL, SCAPo] HEH™ X|Zo] Aol AFdHo=m ¢hd= 5 vh(Huang et al.,
2008; Ding et al., 2009). Sonoyama % (2008)¢] WU¥ 15 o= Al&g AtoA]
7] A Y Aot AZd FFE AAY B AFHALS FAHY, ALY AH
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Abstract

Length of Impacted Maxillary Central Incisors

after Forced Eruption Treatment

Jinmyoung Jang
Department of Dental Science

The Graduate School, Yonsei University

(Directed by Professor Seong-Oh Kim)

The purpose of this study is to identify the factors affecting the
treatment outcome after surgical-orthodontic treatment of the maxillary
impacted incisors using multiple regression analysis. The study enrolled 83
patients who had surgical-orthodontic treatment 1in impacted maxillary
central 1incisor between January 2005 and December 2015. Possible
explanatory variables related to the prognosis of impacted incisor were age,
gender, tooth developmental stage, height, position and angle of the teeth.

The results of multiple regression analysis showed that as the height of
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center of open apex increased, the tooth length ratio (forced erupted
incisor length/adjacent incisor length) increased by 0.345 units (p < 0.01).
There was no statistically significant difference in gender, tooth
development stage, distance and angle between the center line and the tooth,
and the height of incisal tip of the tooth. In conclusion, the height of
center of open apex of the impacted central incisor is factor affecting the

tooth length after orthodontic traction.

Key words : central incisor, tooth impaction, surgical-orthodontic treatment,

orthodontic traction, forced eruption, stem cell
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