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Table 1. Description of patients with a palatally impacted canine

Patient information Age (y)
Mal =8
en=9 137 + 25
Female (n = 28)
Palatally impacted canine distribution
Right side (n = 18) Left side (n = 18)

Orthodontic records Minimum Maximum Mean = SD
Length of treatment (month) 11 52 21.33 + 109
Amount of maxillary crowding (mm) -8.8 +6 -1.70 + 266
Initial maxillary anteror width (mm) 36 48 4254 + 271
Initial mandibular anterior width (mm) 31 40 3566 £ 1.98
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Aste] w8 HeAS F-2He &) ligature wire2

AFsa, tA o /S B8l closed flap

Table 2. Measurement variables

Variable Measurement

TxDu  Total treatment duration

Crowd Initial crowding of maxillary arch

MxDW Maxillary anterior dental width

MnDW  Mandibular anterior dental width

CA Canine angulation to the midline

CAGr Canine angulation to the midline Grade

CRHo  Position of the canine root apex horizontally

HCV Height of the canine crown vertically

HCVGr Height of the canine crown vertical Grade

COGr Canine overlap to the adjacent incisor root
Grade

RCGr Root closure state of impacted canine Grade

RFGr Root curvature of impacted canine from tooth

axis
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Fig 1. The angulation of the canine to the midline. Grade
1, 0-15°; Grade 2, 16-30°; Grade 3, 31-45°; and Grade 4,

over 45°,
x Grade 4
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Fig 3. The height of the canine crown vertically (mm);
Bidirectional arrow. Grade 71, Below the level of the
cemento-enamel junction (CEJ) of the lateral incisor;
Grade 2, Above the CEJ, but less than half way up the
root; Grade. 3, More than half way up the root, but less
than the full root Jength; and Grade 4, Above the full
length of the root.

EE AAE FAuFAAZE Est=d 288
A 7124l M Ft A7 711 2008 & V) Ee s
©@7| 2} &7 (short-term treatment group; FAF 59,
ZF 139, B 133 £ 544)3 712 8 (long-term
treatment group; A} 399, oi&} 159, HF 13.2 + 5.3
Aol F Fo g BFIACH

EA #2& 9134 SPSS for Windows. ver 12.0
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olis

Grade 4 | Grade 3 | Grade 2 |Grade 1

Fig 2. The position of the canine root apex horizontally.
Grade 1, Above the region of the canine position; Grade
2, Above the upper first premofar region; Grade 3, Above
the upper second premolar region; and Grade 4, Above
the upper first molar region.

A

Grade 1 T Grade 3

Grade 2 Grade 4

Fig 4. Canine overlap to the adjacent incisor root. Grade
1, No horizontal overlap; Grade 2, Less than half root
width of adjacent incisor root; Grade 3, More than half,
but less than the whole root width of adjacent incisor root;
and Grade 4, Overlap over the root width of adjacent
incisor root or more,

(SPSS, Chicago, I, USA)S A28t T AA A A
2 717k metA sheaiol Al Ae] 24 o
B ) S5 50) A2 T2 vehte A2 ¢
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Grade 4

Fig 5. Root closure state of impacted canine. Grade 1,
Less than 1/3 root length formation from the cemento-
enamel junction (CEJ), Grade 2, More than 1/3 root
formation, but less than 2/3 root formation; Grade. 3, More
than 2/3 root formation, but not complete root apical
closure; and Grade 4, Complete root apical closure.
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UERRA] 233ttt (Table 3).

FHECE HSE Yool BEAZIIZ YHE 1ixE o2

h

/

Fig 6. The root curvature of impacted canine from tooth
axis. Grade 1, 0-15°; Grade 2, 16-30° Grade 3, 31-45°;
and Grade 4, over 45°.

TxDu (treatment duration)E SHWsE A3 8%
< v, F£¥ HCV (height of the canine crown
vertically)2} MnDW (mandibular anterior dental width)
°] 7kz} 0.1159} 0.1429] o 2345 Byl oH, F
AR o] 1IN E FAE 02082 o 244
£ HJd (p < 0.05) (Table 4).

Liojoff = 2 &7

L}olof] w2 E-F-oA TxDu, CA (canine angulation
to the midline), Z#] 2. HCV7} 7| &R 7 )=
7tz 27.80 £ 11.7, 52.17 + 40.9, 14.71 = 5.630)4] %
71 TGN 7AE 1750 £ 1.05, 3822 + 327,
13.17 £ 6772 HAPA o2 7rAsuisl 94 93
7)ol A 32.33 = 17.9, 45.75 + 13.6, 15.55 + 4.462
Al F7FskA T} (Table 5).
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Table 3. Comparison of measurement variables between the short-term and long-term treatment groups

Short-term Tx. Long-term Tx.
duration group (n = 18) duration group (n = 18) p value

Variables Mean = SD Mean = SD

Crowd -1.69 £ 2.04 -1.71 + 323 0.990

MxDW 42.18 £ 2.65 4290 £+ 281 0.452

MnDW 3529 £ 165 36.03 + 2.25 0.251

CA 40.16 + 21.2 49.12 + 318 0.415

CAGr 289 + 1.02 328 + 0.96 0.274

CRHo 228 £ 075 211 £ 0.76 0.483

HCV 1349 + 474 1528 + 540 0.308

HCVGr 244 £ 070 272 £ 05 0.236

COGr 3.00 £ 097 361 + 0.70 0.045"

RCGr 317 + 051 3.06 £ 064 0.607

REGr 1.22 + 043 128 £ 046 0.717
* p < 005, considered statistically significant
Table 4. Linear regression results with Treatment Duration as the dependent variable

Variable r r p value

MnDW (Mandibular anterior dental width) 0.376 0.142 0.024"

HCV (Vertical canine crown height) 0.338 0.115 0.043"

MnDW, HCV 0.456 0.208 0.021"
* p < 0.05, considered statistically significant
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Table 5. Canine impaction variables in 4 different age groups

FHEE e MZXlel THXZIIZ0) WSS UXE 24

< 12 (10) 12-13 (14) 14-15 (6) 16 6) <
Age Group (N)
Mean * SD Mean + SD Mean = SD Mean = SD
TxDu 2780 + 11.7 2393 £ 688 1750 + 1.05 3233 £ 179
Emergence Time 11.80 £ 943 + 583 883 £ 264 12.33 + 695
Crowd -0.83 = 252 -2.48 + 326 =270 = 1.80 -0.33 + 0.82
MxDW 4353 £ 2.38 4176 £ 292 4233 + 0.75 4290 £ 3.83
MnDW 3492 £ 141 36.08 £ 1.28 3053 £ 1.71 36.05 £ 3.86
CA 52.17 £ 409 4154 £ 159 3822 + 327 4575 + 136
CAGr 290 + 1.10 329 £ 0.83 250 + 1.38 350 £ 0.55
CRHo 1.90 £ 057 2.29 + 0.83 2.33 £ 1.03 233 £ 052
HCV 1471 + 563 1395 + 4.00 1317 + 6.77 1555 + 446
HCVGr 260 + 052 264 £ 0.84 233 £ 1.03 267 £ 052
COGr 340 = 0.70 343 + 0.76 250 £ 1.38 367 £ 052
RCGr 290 £ 032 3.00 + 068 3.33 £ 0.52 350 £ 055
RFGr 1.00 £ 0.00 143 + 051 1.33 + 0.52 117 + 041
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€ Afo] & Koz ekttt (Table 3).

webd EE A E vehlle 24 3580 A&
N3 M2 o BAZE AR S ohr] HsiA
TxDuE SHHAFE AAsto dF3AENS A3
stith oA e A3, X B8R A7)A
BT Alolol] BAIAHRD o4 Aol e A
UEhd COGr2 ] 57]31Q] TxDug o &3 4= 9l
WeeAe] $2498 ®olx| gt (p < 0.05).
SR EPE EE R ES VB EE
g FAAYE vsille= HCVeE MnDW7E
0.115¢} 0.1429] o] A1) BYon, F Az
o] 12t E A-Folle 02089 & o] 2 oS4
& HGt} (p < 0.05) (Table 4). 18]} o] <27
FEo| FARLE FIAE LS U AR YEHA
G o g A gt mlE AX Y AA B E
713b8 A Falde Aol olAle Bew #
GE T Yo & gEEM e HTE BAEH
Ql oS Holx] ¥ggkoen, 53] CAGr (canine
angulation to the midline Grade), HCVGr (height of the
canine crown vertical Grade), COGr, RCGr (root
closure state of impacted canine Grade), ~1&] 31 RFGr
R ECCEER R P e
24 TxDuol vAE FFHA L thehh7]of
& ofelgo] EAstATh Web AFolE TxDuo
CEEEE B EERNCE R B

E o AE WY RS 58 A7t ey
o7 Algdch
o go| BANZEH AVART Aolot
COGroll A zto] 7} YA ¥k TxDuol] &S m]x]& <l
A5 MiDWSH HOVE Uehte Aol Azte
obhE FH ) i B volo] upeba A
o A2l gl Yolubd mHAQ Aclo] A
HoR $ol@ A% Y] WEY Aoz Buy
of, FAEE volo wabA 4702 EFEAT F
7] EFA G724 mEholA 27 dFA LT
(14-157AA = X & 7]13ko] Fit 27 LA 170
A2 AR T 5 164 o]Ate] 9] dTFHY
719l &= 28717, HCV, 18] 1 CA7} T2 Yol
.ol viaiA Ao =718ttt (Fig 7, Table 5). o]+
28] wj o] FrjA oz WA B Holx
Wako] & o AR HHE Hstn dvke A
ojmat= Ao BA, vol7t Frietd wepa A
223 A E QA3 APEAQ] BEH o 2y
A A Aote] AE FEol WE Yol o

N

o fir

17}

N

4
N

> i d

[o

o 1

AN o me

156

OixlmEX| 373 25, 20074

A AUAcz XzEdA HojAy] WY
2 FZo] @), Warford 5% wj¥e] H=
g AbAA R o A BEE WE 29 A9 4%
gt AR AR U A AEE B o=
olAo] 9JFHl A2 E Mdsh=r]
ol Fad aivl Avtn sgth 22y g
e AbAAL & 294 ZA30 B2 5 9] o)
FAZ o e HEsF BEG, 52 I
A Fejel ebFoll Azpurgke] WA zALR Q1o
el st dojun, FAZtEs} vl Aol
2o F=st o ZA JEhA mkR] 27pEo]
e AAY B £ 7] W shwajepiaii
HAo 7 HEa AR uFe JrFE o
A7 Yok webA b gpopapd
of WjEE Hx) Fe)E vhetala] A
AZ3] M E B a7 Aotg n)
52 Sl AER FrEQ A9
2 Alg"ch

or
Moo
o lo

-2

N
!

o

2,

S
=
2 x

"y

ol

-

)
oft
ol

],

Nl
i
o

k<)

30, oft ¢ >
L2 (o fu ot

e
SR
&ﬂ

o

O
-

N
ru

B aye WiSer viid AA gdet
APAAR A e AR FR2ERY A BA 7}
AAAQ] mAR 87|70 ojd FgE nxex] &
ofRmxl RSt X THwH oo WAt
HE2A PE AX mEow Agwty Aol
AJRE 3t ARE BT FA 36W(HA 81, o
2} 289, B 137 + 254)9) AR ES| S} 22
A sheghul HARAARD S tlabe 2 ATsiel the
3 2o AL A

1. @7 X & F(short-term treatment group)d A7) X 5
T(long-term treatment group) Alelol= Q13 =3
219] A 2ol X 9] 2 #Ho] FA = ZEE YERY
= COGr &5olA Fo4 e Atolg Vel
o} (p < 0.05) (Table 3).

2. A 871ZHTxDu)& o 5317] g o33 # A o
Tl I e s B K= I | P B [ B DAl e A g )
gt #2442 E Jehfl= HCV (Height of the
canine crown vertically)®} }217A 2] 7FHZ-73(MnDW)
o] Zbz} 01429} 0.1159] o] &) E B om,
T AAE Zol RS AFole 02082 o

X445 BAT (p < 0.05) (Table 4).
3. Jolo] & EFo)A X B7|ZHTxDu), 42X



Vol. 37, No. 2, 2007. Korean J Orthod

—_

~3

*®

A

Aol A A
(HCV), 18]
(CA7} =7 é?Li ‘é g
5 it 98 GrAeol B Slea
(Fig 7, Table 5).

H m

. Dachi SF, Howell FV. A survey of 3,874 routine full-mouth radio-

graphs. II. A study of impacted teeth. Oral Surg Oral Med Oral
Pathol 1961;14:1165-9.

. Kramer RM, Williams AC. The incidence of impacted teeth. A

survey at Harlem hospital. Oral Surg Oral Med Oral Pathol 1970;29:
237-41.

. Ericson 8, Kurol J. Radiographic examination of ectopically erupting

maxillary canines. Am J Orthod Dentofacial Orthop 1987;91:483-92.

. Grover PS, Lorton L. The incidence of unerupted permanent teeth

and related clinical cases. Oral Surg Oral Med Oral Pathol 1985;59:
420-5.

. Fournier A, Turcotte JY, Bernard C. Orthodontic considerations in

the treatment of maxillary impacted canines. Am J Orthod 1982;81:
236-9.

. Ericson S, Kurol J. Incisor resorption caused by maxillary cuspids.

A radiographic study. Angle Orthod 1987,57:332-46.

. Ericson S, Kurol J. Resorption of maxillary lateral incisors caused

by ectopic eruption of the canines. A clinical and radiographic
analysis of predisposing factors. Am J Orthod Dentofacial Orthop
1988;94:503-13.

Boyd RL. Clinical assessment of injuries in orthodontic movement
of impacted teeth. . Methods of attachment. Am J Orthod 1982;82:
478-86.

Boyd RL. Clinical assessment of injuries in orthodontic movement
of impacted teeth. II.
1984;86:407-18.

Surgical recommendations. Am J Orthod

. Suhr CH. Orthodontic considerationsmexillary impacted canines. J

Korean Dent Assoc 1987;25:59-70.

. Bishara SE. Impacted maxillary canines: a review. Am J Orthd

Dentofacial Orthop 1992;101:159-71.

. Saiar M, Rebellato J, Sheats RD. Palatal displacement of canines and

maxillary skeletal width. Am J Orthod Dentofacial Orthop 2006;
129:511-9.

. Hunter SB. Treatment of the unerupted maxillary canine. Part

1--Preliminary considerations and surgical methods. Br Dent J 1983;
154:294-6.

Hunter SB. Treatment of the unerupted maxillary canine. Part
2--Orthodontic methods. Br Dent J 1983;154:324-6.

. Warford JH Jr, Grandhi RK, Tira DE. Prediction of maxillary canine

impaction using sectors and angular measurement. Am J Orthod
Dentofacial Orthop 2003;124:651-5.

. Stewart JA, Heo G, Glover KE, Williamson PC, Lam EW, Major

PW. Factors that relate to treatment duration for patients with
palatally impacted maxillary canines. Am J Orthod Dentofacial
Orthop 2001;119:216-25.

NS

20.

21.

22

23.

24

25.

26.

27.

28.

29.

30.

31

32,

33.

34.

35.

36.

37.

OZ iSE dAARX nEXZIIZI F&e = 24

. Nordenram A, Stromberg C. Positional variations of the impacted

upper canine. A clinical and radiologic study. Oral Surg Oral Med
Oral Pathol 1966;22:711-4,

. Wolf JE, Mattila K. Localization of impacted maxillary canines by

panoramic tomography. Dentomaxillofac Radiol 1979;8:85-91.

. Chaushu S, Chaushu G, Becker A. The use of panoramic radiographs

to localize displaced maxillary canines. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1999;88:511-6.

Fox NA, Fletcher GA, Homer K. Localising maxillary canines using
dental panoramic tomography. Br Dent J 1995;179:416-20.

Jacoby H. The etiology of maxillary canine impactions. Am J Orthod
1983;84:125-32.

von der Heydt K. The surgical uncovering and orthodontic positioning
of unerupted maxillary canines. Am J Orthod 1975;68:256-76.

Al-Nimri K, Gharaibeh T. Space conditions and dental and occlusal
features in patients with palataily impacted maxillary canines: an
actiological study. Eur J Orthod 2005;27:461-5. .
Moyers RE. Development of occlusion. Dent Clin North Am 1969;
13:523-36.

Becker A, Smith P, Behar R. The incidence of anomalous maxillary
lateral incisors in relation to palatally-displaced cuspids. Angle
Orthod 1981;51:24-9.

Peck S, Peck L, Kataja M. The palatally displaced canine as a dental
anomaly of genetic origin. Angle Orthod 1994;64:249-56.

Jacobs SG. The impacted maxillary canine. Further observations on
aetiology, radiographic localization, prevention/interception of impac-
tion, and when to suspect impaction. Aust Dent J 1996;41:310-6.
Iramaneerat S, Cunningham SJ, Horrocks EN. The effect of two
alternative methods of canine exposure upon subsequent duration of
orthodontic treatment. Int J Paediatr Dent 1998;8:123-9.

Burden DJ, Mullally BH, Robinson SN. Palatally ectopic canines:
closed eruption versus open eruption. Am J Orthod Dentofacial
Orthop 1999;115:640-4.

Pearson MH, Robinson SN, Reed R, Birmie DJ, Zaki GA.
Management of palatally impacted canines: the findings of a collabo-
rative study. Eur J Orthod 1997;19:511-5.

Becker A. Chaushu S. Success rate and duration of orthodontic
treatment for adult patients with palatally impacted maxillary canines.
Am ] Orthod Dentofacial Orthop 2003;124:509-14.

Beckwith FR, Ackerman RJ Jr, Cobb CM, Tira DE. An evaluation
of factors affecting duration of orthodontic treatment. Am J Orthod
Dentofacial Orthop 1999;115:439-47. :
Fink DF, Smith RJ. The duration of orthodontic treatment. Am J
Orthod Dentofacial Orthop 1992;102:45-51.

Armstrong C, Johnston C, Burden D, Stevenson M. Localizing
ectopic maxillary canines-horizontal or vertical parallax? Eur J
Orthod 2003;25:585-9.

Gavel V, Dermaut L. The effect of changes in tooth position of
unerupted canines on cephalograms. Eur J Orthod 2003;25:49-56.
Mason C, Papadakou P, Roberts G. The radiographic localization of
impacted maxillary canines: a comparison of methods. Eur J Orthod
2001;23:25-34.

Stivaros N, Mandall NA. Radiographic factors affecting the
management of impacted upper permanent canines. J Orthod 2000;

27:169-73.

157



ORIGINAL ARTICLE

Factors that influence treatment duration for patients with
palatally impacted maxillary canines

Song-Hwa Jeong, DDS, MSD,” Seong-Sik Kim, DDS, MSD, PhD,b

Bong-Hye Jo, DDS, MSD, PhD°

Objective: The aim of this study was to determine the relationship between the status of a unilateral
palatally impacted maxillary canine (as seen on the panoramic radiograph) and the orthodontic
treatment duration. Methods: A total of 36 subjects were chosen (8 males and 28 females, 13.7 + 2.5
years). All patients had undergone orthodontic traction of the impacted canine after a closed flap
surgery. The position of impacted canine on the panoramic radiograph was traced and calculated with
regard to the treatment duration. Results: The canine overlap over the lateral incisor (COGr) had
significant statistical difference between the short-term and the long-term treatment duration groups
(divided by average treatment time of 21 months) (p < 0.05). Multiple regression indicated that the
variables of significance (with treatment duration as the dependent variable) were the canine vertical
height from the occlusal plane (HCV, # = 0.115; p < 0.05) and the mandibular anterior width (MnDW,
= 0.142; p < 0.05). The treatment duration, the canine angle to the incisor midline (CA), and HCV
decreased from primary dentition (under 12 yrs) to permanent dentition (15 yrs). Howerer, these
increased again at the adolescent ages (over 16 yrs). Conclusion: These findings suggested that
orthodontic treatment of a palatally impacted canine would show good prognosis at an age of early
permanent dentition with the canine showing smaller CA and HCV. (Korean J Orthod 2007;37(2):150-8)

Key words: Palatally impacted canine, Orthodontic treatment duration, Panoramic radiograph
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