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— Abstract

position and angle of the teeth.

after orthodontic traction.

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 in impacted maxillary central incisor between January 2005 and December 2015. Possible
explanatory variables related to the prognosis of impacted incisor were age, gender, tooth developmental stage, height,

The results of multiple regression analysis showed that as the height of the stem cell from apical papilla (SCAP)
increased, the tooth length ratio 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 the SCAP of the impacted central incisor is factor affecting the tooth length

Key words : Central Incisor, Tooth impaction, Surgical-orthodontic treatment, Orthodontic traction, Forced eruption,
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Fig. 1. Lateral cephalometric view. A, a, Distance of incisal
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tip of the tooth at incisal tip of adjacent tooth; b, distance
adjacent tooth; B, ¢, angle of the tooth to palatal plane.
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Fig. 2. Panoramic view. a, angle of the tooth to midline,
distal (+), mesial (-); b, distance of stem cell from apical pa-
pilla of the tooth at midline.
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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
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Table 2. Distribution of developmental stage and teeth length ratio according to developmental stage

Direction Normal Inverted Total
DevelOFE[r\ijﬁat;l Stage N (%) Teeth L?gg)th Ratio N (%) Teeth L?gg;ch Ratio N (%) Teeth L?gg)th Ratio
Stage 7 10 (16.40) 0.96 (0.05) 6 (27.27) 0.92 (0.04) 6 (19.28) 0.95 (0.05)
Stage 8 29 (47.54) 0.96 (0.04) 13 (59.10) 0.91 (0.04) 2 (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 (241) 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
Table 3. Pre-operation and post-operation radiographic features
Direction Normal Inverted Total
Pre-operation Mean (SD) Mean (SD) Mean (SD)
Cephalometric view
SCAP height (mm) 30.62 (4.09) 2153 (3.47) 2822 (5.62)
Incisor height (mm) 14.75 (3.25) 22.02 (3.44) 16.67 (4.60)

Angulation to palatal plane(®)
Panoramic view

48.61 (23.26)

-21.16 (16.24) 30.12 (37.63)

Angulation to midline (°) -745 (23.12) -30.43 (34.91) -12.54 (28.61)
Distance at midline (mm) 745 (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



2 3062 + 409 mm%, Ao AL 2153 + 347 mmRULCt

(Table 3).

2) Of5X|ote] HEFHO| =0
Oj2x|ofe] MEtHO| £0|= 16.67 + 460 mmAULE HQ|Q|
4L 1475 + 325 mmA 1, o] AL 22.02 + 344 mmELCt

(Table 3).

3) Bj=X|ofo] oj= Zt

SE YA A M DfZX[Ote] Tt FIHEHO| A=
30.12 +37.63°%ICh HQo| A 4861 + 2326°% D, Q0|
2 2116 + 1624°%Ci(Table 3).

Ih2f0p BARS Ao A DS X[ote] Fa1t S
£ 1254 £2861°%UC} HQ|O| H 745 + 2312°% D, HQ|9|

22 -3043 + 3491°HCH(Table 3)

g

N

9

A
H1

4) D= X|opet S 44 k| Az
Ot 2f0p FAR AFZIOIM S 4443t Of=X[0te] SCAPS|
2| 8.03 + 386 mmAULE FP|O AL 745 + 353 mmA L,

AQ|o| AL 9.62 + 426 mm% CHTable 3).

A2 = Dteetop FAHd Ao Aelch SEX|Qf Zol=
2556 + 2.85 mm® 1, QXS ZEX|Q| ZO|& 2697 + 2.75
b mEs| =

J Korean Acad Pediatr Dent 45(1) 2018

22 095 + 0.05%CH ol 22 096 + 0.04% 1, Hlo &

£ 091 + 0.05¥ CHTable 3).

24710l eas1t W¥N AQl = X|ofZO[H|E0 tHet B
Z

|7 24 Zats Table 40 7|23RCH WHE Hol & Ko}
210|9] H| 22 X|0F2| SCAPS| =0|(8 = 0.345, p < 0.01)%} £
SMoE [ostaLt, MY, X|of w5 ThHA|, X|of THHO| =

o, Sddute] #4= & A= SA=H22 /2|03 A0[7}

£
Q
o

aF O
i LS,

-—

IV.

OB

= AT0IAM FiH HXtO| H|E2 2t2F 45.78%, 54.22%2 = H

ot 2EE QW 0= X|Ote| /K= RF, EF 242} 4940,
50.60%2 H|=3t O|2t82 E ULt Becker S[13]2] ¢4 & Ho
[1410] ATOIM = Oi = SEX| 48 52 /X[0]| HE Xt0|

AL
I |-

rfr on

876 + L11M|Z Logan
(2010] HMAISH &of SEA| Ea W= AlZ|Q 7 - 8M| 2Lt =
= 015 X|ote| Foltiz 27Yst W= Al7[7HX| 7|Ct
o %t 7 X

EREEEY

Q@ on
rir
ol
o

ru
LU
0
U
0
0
I
=

HU

of 7|QlIstCt. Becker S[13]2] M9t Ho &
T IO|QE 104 + 2.5M|QF 9.2 + 234 EC}

=
N

rr
o To
-

re
-
|10

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

Teeth length ratio (Forced erupted tooth length/adjacent tooth length)

Independent variables Ef)geﬁii?:;: ESt'mgfsﬁi?gr:fSS'on Standard Error  95% Confidence Interval p value
Intercept 0.887 0.063 (0.763, 1.012) 0.000
Gender 0.010 0.102 0.010 (-0.010, 0.031) 0315
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 midline 0.000 -0.003 0.002 (-0.005, 0.005) 0.987
SCAP height 0.003 0.345 0.001 (0.001, 0.005) 0.004**
Incisal tip height -0.001 -0.090 0.001 (-0.003, 0.001) 0.409

Multiple linear regression analysis (*: p < 0.01)

Angle to midline (°) = angle of long axis of the tooth to midline in panoramic view

Distance at midline (mm) = distance of SCAP of the tooth at midline in panoramic view

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

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