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Three-dimensional evaluation of impacted maxillary
canines using cone beam computed tomography and
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ABSTRACT

Assessment of impacted maxillary canines using
three—dimensional computed tomography and

panoramic radiographs

Jeon Sang Yun
Advisor : Prof. Lee NanYoung, Ph.d.
Department of dentistry,

Graduate school of Chosun University

Normal eruption of canine is important for formation of permanent
dentition. Etiologic factors of impacted canines include abnormal
postion of tooth bud, premature loss or delayed retention of deciduous
teeth, cyst, neoplasm such as odontoma, and abnormality of lateral
incisor. Untreated impacted canine can cause loss of eruption space,
malocclusion, cyst formation, and can make orthodontic treatment
complex. So, early diagnosis and appropriate intervention is required.
Objectives of this study are to evaluate location of impacted maxillary
canine and to identify correlation between location and treatment,
complications.

Total 89 persons who took panoramic radiographs and computed
tomograph to evaluate impacted maxillary canines in department of

pediatric dentistry, Chosun university dental hospital from 2006 to



2012 were investigated. Location of impacted canines, performed
treatment, and complications are evaluated.

The canine is most commonly impacted within the arch(54.7%),
follwed by buccal impaction(28.3%), palatal impactionl7.0%).
Orthodontic traction is more frequently selected(38.7%) than other
treatment. Displacement of adjacent tooth is most common among
complications(55.7%). When the impacted canine is located at the
buccal area, tendency of displacement increases. The more buccally
and more mesially, the less orthodontic traction is chosen as
treatment. When the impacted canine 1s located mesially to the
central incisor, tendency of root resorption increases. So early
diagnosis by periodic examination and appropriate treatment

intervention is required.
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Buccal

\*\
* Withiin the arch

Palatal

(B) © (D)

Fig. 1. The bucco-palatal position of cuspal tip of impacted canine in transverse
plane.

(A) Buccal represents the area buccal side to dental arch, within the arch
represents the area within the dental arch, and palatal represents the area
palatal side to dental arch.

(B)-(D) The 3D images of impacted maxiilary canines located at buccal area(B),

within the arch(C), and palatal area(D).

v . 243 A127 A
ASs 7o ® ste FHEA AF9 2AGAE F4A I Y(central incisor
area), 5 A A ZF3 ZHA A F Aol d9S FHA A (lateral incisor area),
SHA AFH A1ATFA A Ate] F9E AA] Y H(canine area), 12|l A14

2% 99 (premolar are) 2.2 &38R tHFig. 2). &

o
A Ax e wFEAe] 919 47X Y F of= o] XA el



Gl M LA sk

Central Lateral
Incisor Incisor
area  : area

Canine Premolar
area area

Fig. 2. The mesio-distal position of cuspal tip of impacted canine in panoramic
radiographs.

(A) Central incisor area corresponds to the area mesial to the long axis of
central incisor, lateral incisor area indicates the area between the long axes of
central incisor and lateral incisor, canine area indicates the area between the
long axes of lateral incisor and first premolar, and premolar area indicates the
area distal to the long axis of first premolar.

(B)-(E) Panoramic radiographs of impacted maxiilary canines located at central

incisor area(B), lateral incisor area(C), canine area(D), and premolar area(E).



I AR A+S X o Z 2 F(near cervical), *t-F-(near apical), *I
o AF(beyond apical)9] Al ddo =z FEI FH CBCTANH Iw-gvpdabAd

Beyond apical

Near apical

Near cervical

(A)

(B) (© (D)

Figure 3. The vertical position of cuspal tip of impacted canine in sagittal plane.

(A) Near cervical indicates the area between the crest of alveolar bone and
middle of the lateral incisor root, near apical indicates the area between the
middle of root and root apex, beyond apical indicates the area upper to root
apex.

(B),(C),(D) Sigittal view of impacted canine located near cervical(B), near

apical(C), and beyond apical(D)



Aol FAA Adds gol AlGTA FAYSATE A4F FUL wPEw
o AAstm o BW AX WEA Atole] £ AwlE vhwehobALA Ao

(B)

Figure 4. Distance(d) from the tip of the impacted canine to the occlusal plane.

Occlusal plane is defined as the plane which connect mesiobuccal cusp of
maxillary first molar and mid-point of incisal edge of bilateral maxillary central

ncisor.
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Fig. 5. Angulation of the impacted canine to the occlusal plane(a).
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Fig 6. Angulation of the impacted canine to the bicondylar line(b).
Bicondylar line is defined as the line which connect right and left most superior

point of condyle.

wEE Aol ols) AT T T
Wi Ageh Aol ofs) WA WSS AA AT F, AH Aoke] W

hi4

I 3
(displacement), ?15] AJo}e] wji WFo] P WFZ HFo] AT

® F4HE= A9

Ax ] wES o nta FAHHE 4AS AAE(d, HotF), FF, ot 4
9] o]’ (peg-shaped tooth, missing &), "i&¥ AXe] WFol4, WE 319
RE Edbd ujB(Eo] WA Yol QA4 BAFHA G Ao HFER 1o
ZALsESA
9) A=

5E AXo] ANFE NEE wAF A<, wEd g A A, FAA
WA, o2 gAY BA, XolE e AAE|Y GEe AA, oA, BE T
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g rghepiAl A Gy CBCTEA 2 HE =43 A5+ SPSS 20 (SPSS Inc.,
Chicago, 1L, USA)S o] €3} x°-test, Fisher's exact test, Logistic regression

test (a=0.05)& °l&3to] A= E4a3t.
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III. |a+2 3%

% 899 S UoR stglom, o]F WAt 329, a7t 5TEellt). vEE 7

28] F s 10670MeH, olF -5 AT 4T (44.3%), #H=5 AA7F 5970

(55.7%) 3

2.

-7 91
FuroAel F-74 A AX wTge Few AdFvel gAtE 3

F7F 587 (BA7%) = 7HE wetew, I vgEoR Adwe A5l 3070 (28.3%),
TSl 187) (17.0%)9] x5 R AH Table 1).

Table 1. Bucco—palatal location of impacted maxillary canines in transverse plane

Sector Number %
Buccal 30 28.3
Within the arch 58 4.7
Palatal 18 17.0
Total 106 100.0

w

Ao FHA Gl 517 481%)= 7HE W Wi AX7F 914

=
gom I tgoz AX 99 3570 (33.0%), &7A 99 1170 (104%), = 2A]
9

Table 2. Mesio-distal location of impacted maxillary canines in panoramic view

Sector Number %

Central incisor area 9 8.5
Lateral incisor area 51 48.1
Canine area 35 33.0
Premolar area 11 10.4

Total 106 100.0

_']1_



A

4. FA A 9
By AxE 9F
(472%)%2 7} =k
AtHTable 3).
Table 3. Vertical location of impacted maxillary canines in sagittal plane

el

2735 4271 (39.6%), A<

rob

i

A 7leew Aol EAsk= A7 507K
o AR 1471 (132%)°] B EE

Sector Number %

Near cervical 42 39.6

Near apical 50 47.2

Beyond apical 14 13.2

Total 106 100.0
5. A% A%o] o|f& 7y wFWWozRE o Ag

g 2]
e wgHel AR AFAA 2 A= Fit 1561445 mmE ALY

2) A Aol o] Fi 7}
(1) a0l Fi 7
SRR o) Fi 2 B 560£25.4°% H(Table 4).

AdE M o) Fr 7

d1t 64.6+285° A THTable 4).

o

o
=

T e g
Table 4. Distance from occlusal plane and angulation of canine to the

reference planes
Distance from

Angulation (degree)
Bicondylar line

OP(mm) Occlusal plane
Mean 15.1 56.0 64.6
S.D. 45 25.4 28.5
6. A5
= M AAY

L4170, 38.7%), 1 o wmE

WA Helo] 7 wol AP
BE ARG dFoly A= Al

4
9 A glol B, fAx9 WA,

_']2_



A, v AL EA, HofelA, WE g3te] BE M2 YEETH(Table 5). A

28 Afsgon Yast g A9 Vg dFag

Table 5. Treatment for impacted maxillary canines

Treatment Number of canines %

Orthodontic traction 41 38.7%
Extraction of impacted canine 24 22.6%
Extraction of primary tooth 6 5.7%
Extraction of other permanent tooth 4 3.8%
Removal of cyst/neoplasm 5 4.7%
Autotransplantation 3 2.8%
Space regaining 1 0.9%
Only Observation without treatment 7 6.6%
Etc. 15 14.2%
Total 106 100.0%

7. viEE AR X/ EA =S A5 ete] A

_13_



Table 6. Correlation between location/angulation of impacted canine and

orthodontic traction

. Treatment
Location .
) Classification Orthodontic p-value
/Anglulation ) etc.  Total
traction
Buccal 4 26 30
Bucco—palatal o
o Within the arch 29 29 58 0.014x*
position
Palatal 8 10 18
Central incisor area 1 8 9
Mesio-distal Lateral incisor area 29 22 51
o ] 0.001
position Canine area 10 25 35
Premolar area 1 10 11
Near cervical 17 25 42
Vertical )
o Near apical 19 31 50 0.646
position
Beyond apical 5 9 14
Distance Distance from occlusal plane 0.014x*
) Angulation to occlusal plane 0.037x*
Angulation - - -
Angulation to bicondylar line 0.331
* @ statistical significance (p<0.05)
Logistic regression testE o83 919 WyE3e] FHAAA] A=E B, v

HE AX7F AL HEY F3 AT A A Ale] dAAE] d Aldy
= ABE BAoH(0dds ratio=0.126), SAX| o] AL Wr FHAX
o AT Ae wAA AJS A AYHA Fe AIAE  HIATHOdds
ratio=0.041). (Table 7) WFHH O ZHE o] Agrt F71S45, wFFAH ol F+=
Ztol AAFE wiEE dXAe oigh wAgF Aol o ’\]53 = A B

t}.(Odds ratio Z+7}, 0.816, 0.955)

_14_



Table 7. Degree of correlation between location/angulation and treatment

Position of canines B Significance  Odds ratio
Bucco-  Within the arch Reference 0.013"
palatal Buccal -2.072 0.003" 0.126
position  Palatal -0.795 0.277 0.452
Lateral incisor area Reference 0.030"
Mesio— o By
. Central incisor area -3.183 0.006 0.041
distal
.- Canine area -0.812 0.175 0.444
position
Premolar area 0.342 0.828 1.408
Near apical Reference 0.370
Vertical .
. Near cervical 0.827 0.350 2.286
position
Beyond apical 0.844 0.459 2.326
Distance from occlusal plane -0.204 0.014" 0.816
Angulation to occlusal plane -0.046 0.037" 0.955
Angulation to bicondylar line 0.059 0.229 1.061

" ¢ statistical significance (p<0.05)

o] 87.4%E AAFPomn o]FAL
s Z=o] 72.0%, AA FHO 557%= A
A7 2470 (22.6%),
1A zlole] wlEo] 17](0.9%)=

% A AHA
2 A

LI O oRE FY T #EHA ¥e

o F47F 1671 (15.1%), F& B4 671 (5.7%),

LRyt (Table 8)

AH A2
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Table 8. Complications of impacted maxillary canines

Complications Number of canines %
Resorption of adjacent root 16 15.1%
Impaction of adjacent tooth 1 0.9%
Displacement of adjacent tooth 59 55.7%
Cyst formation 6 5.7%
No complication 24 22.6%
Total 106 100.0%

H
AR GUE F g ol BAUUW AHA2e] Foo AqAlel Mels

Az o] SIxBA S| FAAAE A

A TA-AA fAe] I ATFe] AN FAAAYE e Aow u
ERy o™ (p<0.05), 1 9]9] W5 AHAdES HolA &dth(p>0.05) AAe 7
A A7 A Aoke] ®WLer AVt deE AR AT (p<0.05)

(Table 9,10)
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Table 9. Correlation between location/angulation of impacted canine and root

resorption
Location - Complication
) Classification ] p-value
/Anglulation Resorption etc. Total
Buccal 2 28 30
Bucco—palatal o
. Within the arch 13 45 58 0.106
position
Palatal 1 17 18
Central incisor area 5 4 9
Mesio—distal Lateral incisor area 8 43 ol 0.007"
position Canine area 2 33 35 '
Premolar area 1 10 11
Near cervical 7 35 42
Vertical )
. Near apical 8 42 50 0.669
position
Beyond apical 1 13 14
Distance Distance from occlusal plane 0.294
] Angulation to occlusal plane 0.416
Angulation - - :
Angulation to bicondylar line 0.308

* | statistical significance (p<0.05)

_’]7_



Table 10. Correlation between location/angulation of impacted canine and

displacement
Location o Complication
) Classification ] p-value
/Anglulation Displacement etc. Total
Buccal 21 9 30
Bucco—palatal o
o Within the arch 26 32 58 0.080
position
Palatal 12 6 18
Central incisor area 4 5 9
Mesio-distal Lateral incisor area 33 18 51 0968
position Canine area 17 18 35 '
Premolar area 5 6 11
Near cervical 31 11 42
Vertical . «
o Near apical 26 24 50 0.000
position
Beyond apical 2 12 14
Distance Distance from occlusal plane 0.307
] Angulation to occlusal plane 0.312
Angulation - - -
Angulation to bicondylar line 0.087

* @ statistical significance (p<0.05)

A- A FFo AA YA #A wE FAAFS B4 3 logistic regression

test =4 A3E BH, AA7F SAA Gl vl $AA T4 d9l fAAE A
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Table 11. Degree of correlation between location/angulation of impacted canine

and resorption

Position of canines B Significance Odds ratio
Bucco-  Within the arch Reference 0.069
palatal Buccal -1.315 0.153 0.286
position  Palatal -2.457 0.047 0.086
Lateral incisor By
Reference 0.014
) area
Mesio™  (Central incisor .
distal aren 2.400 0.010 11.025
POSItion  Canine area ~1.230 0.142 0.292
Premolar area -0.160 0.897 0.852
Near apical Reference 0.619
Vertical .
. Near cervical -0.548 0.554 0.578
position
Beyond apical -1.022 0.486 0.360
Distance from occlusal plane -0.121 0.294 0.886
Angulation to occlusal plane 0.057 0.416 1.059
Angulation to bicondylar line -0.019 0.308 0.982

" 1 statistical significance (p<0.05)

wEE AA o] fjAAA WE AF XotE WAAATI = A¥S AduEd, dXA
7b ARt @5 AT Ag 9 AokE WA= Ado]l 5771 odds
= T7FstRar, S4x Aol fATE AR 1A H(0dds ratio=0.242)
I T2 @ 9(0dds ratio=0.033)e AT A5 AR AoF W9 AEgFe AAA
Ttk mek AX7E A Fd ARl AT A A AobE WA= AF
S #askdth (Odds ratio=0.028) 1 X+ FF4d vpz7bx =2 <l
q Aots: WA= AP wFHHoRFEH g, wFEH g o]F= 7 o
= I AT

(Table 12)
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Table 12. Degree of correlation between location/angulation of impacted canine

and displacement

Position of canines B Significance Odds ratio
Bucco-  Within the arch Reference 0.022"
palatal Buccal 1.753 0.012" 5771
position  Palatal 1.315 0.100 3.726
Lateral incisor area Reference 0.012"
Mesio— o
. Central incisor area -1.664 0.058 0.189
distal
. Canine area -1.419 0.018" 0.242
position
Premolar area -3.410 0.007" 0.033
Near apical Reference 0.002"
Vertical
er. 1Fa Near cervical 0.748 0.161 2.114
position .
Beyond apical -3.568 0.004" 0.028
Distance from occlusal plane -0.102 0.307 0.903
Angulation to occlusal plane -0.042 0.312 0.959
Angulation to bicondylar line 0.059 0.124 1.060

" ¢ statistical significance (p<0.05)

2l

MES oblfle Aow FANE FaHQ 2ol BAEA FE A9} 607
(5669)% 7H4 WL, 1 o Aef Ao Wi o4bo] 2071(189%)E 1
e olaisml, WE 1o BF $N(75%), AokFE 87(75%), $E 671 (57%),
71eh 470(38%) %0 % LFERRTE (Table 13)
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Table 13. Causes of impacted maxillary canines

Causes Number of canines %

Unexplained 60 56.6%
Odontoma 8 7.5%
Cyst 6 5.7%
Abnormality of lateral incisor 20 18.9%
Abnormality of impacted canine 0 0.0%
Deficiency of eruption space 8 7.5%
Etc. 4 3.8%
Total 106 100.0%

_21_
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