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Purpose: To investigate the characteristics of impacted teeth in Korean patients and the factors affecting the treatment
success and period of upper impacted canines.

Materials and Methods: Among the patients who visited Department of Orthodontics at Gil Hospital from 2010 to 2019,
we evaluated 438 subjects who had sufficient medical records for evaluation of impacted tooth characteristics.

Results: A total of 570 cases ware evaluated for this study (316 cases in male, 254 cases in female patients) and the total
number of patients was 438, of which 240 were males and 198 were females. Most of them were between the ages of 11 and
15, and the number of cases in the age group reached 298. There were 406 cases in the maxilla and 164 cases in the mandible
respectively. The impacted teeth were often located in the center of arch rather than buccal or lingual. Repositioned flap
(RF) method was the most common surgical exposure technique. Orthodontic treatment was performed in 378 cases, and
the success rate was 94.1% in the maxilla, and 93.6% in the mandible. In order to find out the factors affecting the treatment
success and treatment duration of maxillary impacted canines, gender, age, axis angulation and tooth position were evalu-
ated. Age was the most significant factor in determining the treatment success, while ankylosis was the most common cause
of the treatment failure. And age and axis angulation were factors influencing the treatment period.

Conclusion: It is necessary to make various and continuous efforts to increase the treatment success rate and shorten the
treatment period of impacted teeth.
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Fig. 1. Mesio—distal position of impacted canine in this study. Position 1, cusp tip positioned at central e
incisor area; position 2, cusp tip positioned at lateral incisor area; position 3, cusp tip positioned at
canine area; position 4, cusp tip positioned at 1st premolar area; position 5, cusp tip positioned at
2nd premolar and more distal area.

Fig. 2. Vertical position of impacted canine in this study. Position 1, cusp tip positioned below CEJ of Central
incisor; Position 2, cusp tip positioned between CEJ and 1/2 root of central incisor; Position 3, cusp
tip positioned between 1/2 root and apex of central incisor; Position 4, cusp tip positioned above
apex of central incisor.
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Fig. 3. Axis angulation and direction of impacted canine in this studly. a, distal angulation; b, mesial angula—
tion. a—angle, angle formed by the long axis of the canine and the midline.

Table 1. Intraclass correlation coefficient of this study

Angle M-D position Vertical position La-Li position
ICC 0.996 0.920 0.930 0.922
N 32 34 21 32

ICC, intraclass correlation coefficient; M—-D, mesio—distal; La-Li, labio—lingual.

418 | LHSIRITOIAEEIR| K61 K6S 2023



ORIGINAL ARTICLE

Table 2. Patient characteristics of impacted tooth by gender and age of this study(x*~test)

Impacted Tooth
Cl LI C PM M Total(%) D
F 22 N 127 64 30 254(44.6)
Gender 0.279
M 39 N 146 78 42 316(55.4)
~10 46 13 7 19 16 166(29.1)
11~15 13 165 94 28 298(52.3)
Age 16 ~20 0 30 18 22 70(12.3)
(year) 2125 1 1 9 6 3 2035 0000
26 ~ 1 0 8 5 3 17(3.0)
Max 60 17 234 78 17 406(71.2)
Jaw 0.000*
Man 1 5 39 84 55 164(28.8)
Total 61 22 273 142 72 570(100)
F, female; M, male; Cl, central incisor; LI, lateral incisor; C, canine; PM, premolar; M, molar; Max, maxilla; Mn, Mandible.
A0.01.
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Table 3. Positional characteristics of impacted tooth of this study (x*~test)

Impacted Tooth
Cl L C PM M Total(%) 0
Rt 32 10 113 34 6 195(48.0)
Mx Lt 28 7 121 44 N 211(52.0) 0.5625
Total 60 17 234 78 17 406(100)
Rt 1 4 21 36 29 91(55.5)
Mn Lt 0 1 18 28 26 73(44.5) 0.691
Total 1 5 39 64 55 164(100)
Buccal 25 4 92 3 2 126(32.1)
Center 34 10 84 36 15 179(45.5)
Mx
Lingual 0 3 53 32 0 88(22.4) 0.000%
Total 59 17 229 71 17 393(100)
Buccal 0 0 12 15 0 27(17.3)
Center 0 4 22 37 50 113(72.4)
Mn ] "
Lingual 1 1 4 7 3 16(10.3) 0.000
Total 1 5 38 59 53 156(100)

R0.01.

Mx, maxilla; Mn, mandible; Rt, right side; Lt, left side; Cl, central incisor; LI, lateral incisor; C, canine; PM, premolar; M, molar.
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Table 4. Distribution of impacted tooth treatment status (x*—test) im

Impacted Tooth

Cl LI C PM M Total(%) p 2

No Tx 7 51 20 4 83(20.4) I

Extraction 2 31 15 1 55(13.5) 2

Mx Ortho Success 49 142 41 b R I i
Ortho Fail 2 10 2 1 16(3.9) OF

Total 60 17 234 78 17 406(100) v

No Tx 1 7 2 9 39(23.9) S

Extraction 0 0 1 4 10 15(9.1) =)

Mn Ortho Success 1 4 27 37 34 103(62.8) 0.097 >
Ortho Falil 0 0 4 1 2 7(4.3) fo

Total 1 5 39 64 55 164(100)

1
6
9
1

Mx, maxilla; Mn, mandible; No tx, no treatment; Cl, central incisor; LI, lateral incisor; C, canine; PM, premolar; M, molar roh
P¢0.05. EEI

Table 5. Distribution of Impacted tooth by surgical method (x?—test)

Impacted Tooth
Cl LI C PM M Total(%) D
Exicision 2 0 1 0 2 5(1.9)
APF 3 0 6 0 0 93.4)
Mx RF 44 10 127 36 10 227(86.0) 0.005*
NSurg 2 0 14 7 0 23(8.7)
Total 51 10 148 43 12 264(100)
Excision 0 0 0 3 3 6(5.5)
APF 0 0 1 1 0 2(1.8)
Mn RF 1 4 28 32 30 95(86.4) 0.939
NSurg 0 0 2 2 3 7(6.4)
Total 1 4 31 38 36 110(100)

Mx, maxilla; Mn, mandible; Cl, central incisor; LI, lateral incisor; C, canine; PM, premolar; M, molar, APF, apically positioned flap; RF,
repositioned flap; NSurg, no surgery.
R0.01.
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Table 6. Distribution of impacted tooth by success or failure

Impacted Tooth
cl LI C PM M Total(%) p

Success 49 9 142 4 11 252(94.1) 0.906
Mx Fail 2 1 10 2 1 16(5.9)

Success rate (%) 96.1 90 934 95.3 91.7

Success 1 4 27 37 34 103(93.6) 0.479
Mn Fail 0 0 4 1 2 7(6.4)

Success rate (%) 100 100 87.1 974 94.4

Mx, maxilla; Mn, mandible; Cl, central incisor: LI, lateral incisor; C, canine; PM, premolar; M, molar.

Table 7. The cause of treatment failure

Cause of Failure N (%)
Ankylosis 13(56.5)
Poor cooperation 6(26.1)
Recurrent hook dislodgement 3(13.0)
Retraction to the wrong location 1(4.3)

Table 8. Factors Affecting Treatment Success of Maxillary Impacted Canine (x?~test)

Success Fail Success rate (%) Jo

F 66 4 94.3 0.691
Gender M 76 6 92.7
Total 142 10 934
~10 42 1 97.7
11~15 84 4 9.5
Age 16-20 1 3 786

(vear) 21~25 4 2 66.7 0.007*
26~ 1 0 100
Total 142 10 934
Excision 1 0 100
APF 6 0 100

Surgery RF 119 8 93.7 0.706
NSurg 14 0 100
Total 140 8 94.6
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Success Fail Success rate (%) D (J)@
Buccal 60 3 95.2 ff
N Center 57 3 95.0 0.195 18
Position( 1) , =
Lingual 24 4 85.7 #E
Total 141 10 934 E
Rt 70 3 9.9 0238 @
O_I.
Position(|l) Lt 72 7 91.1 OH
]
Total 142 10 934 i
1 36 6 85.7 a
N
2 63 3 955 =2
=
Cusp tip Position 3 36 1 973 0.207 %
(M-D) 4 4 0 100 26)
5 3 0 100 2
Total 142 10 934 5
Below CEJ 12 0 100 &
CEJ~1/2root 38 2 95 0.258
Cusp tip Position .
(Vertical) 1/2root~Apex 61 93.8
Above Apex 22 84.6
Total 133 10 93.0
Mesial 128 10 928 0.334
Axis direction Distal 12 0 100
Total 140 10 93.3
(15 30 0 100
16~25 25 1 96.2
Axis angulation 26~35 28 1 96.6 0.189
(degree) 36~45 23 3 885
46~55 13 1 92.9
755 21 4 84.0
F, female; M, male; Bu, buccal; Li, lingual; Rt, right side; Lt, left side M—D, mesio—distal; APF, apically positioned flap; RF,
repositioned flap: NSurg, no surgery; Rt, right; Lt, left; 1, cusp tip positioned at central incisor area; 2, cusp tip positioned at
lateral incisor area; 3, cusp tip positioned at central incisor area; 4, cusp tip positioned at 1st premolar area; 5, cusp tip posi—
tioned at 2nd premolar and more distal area; CEJ, cemento enamel junction.
*R0.01.
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Table 9. Correlation coefficients between variables (Pearson correlation coefficients)

Tx. duration Age Angulation
) Correlation 0.211* 0.333**

Duration 1.000

Pvalue 0.010 0.000

Correlation 0.211* 1.000
Age

Pvalue 0.010

Angulation Correlation 0.333** 1.000
Pvalue 0.000

*(0.01, **p(0.001.
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