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¥3}al Creekmore (1983)7F €] 3-8 vitallium screws 42t x| Qo] Al &4 o
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2 Angor ALgsA 2t Agolrh

o] B AT shwehel AR AT A4S BB A 2Abolel
AeE ASsn MwFoRA Aol A gk AAS, vheeiel
AR AR AR A Aol AUE o=A® Ags F 5 dEAS
st AAold] WAE YERES Al Adshd mgol AunA 8

ST,



Addista AAgetEd BEGR] Arte]xS 98 ol Fxp JhE-d

ksl G 9 dxdvl AR ARE 3G B T TG A+
3]

TR AA = 4979 (F 247, o 259)0]ar, A#HL 19415-E 454 (H

Btk AA FARel tieiA gheebul AR ARRLS
3} 93 EGS Aol stobs A7 HER Algsiith. XopAEol
AAY Tl Ag obge ALsI 7] witol #itst ©hFEGe] AldE ofF o]

T Ao 30% (34 7 15%)3 1ot 30% (FY 72k 15%)o]lt} (Table 1).

Table 1. Sample number according to the age groups

Age group Sample number (persons) Mx Mn
(years) Male Female Total (pieces) (pieces)
19-20 1 6 7 2 6
21-25 8 11 9 12 12
26-30 2 3 5 4 4
31-35 5 1 6 5 3
36-40 6 3 9 5 4
41-45 2 1 3 2 1
Total 24 25 49 30 30




Hispeed advantage (GE medical system, Milwaukee, U.S.A)E o]-&3}o] High
resolution bone algorithm, 9.6 cm DFOV (Display Field of View), 200 mA, 120
kV, scanning time 1%, =57 1 mm Zdo 2 A3} d=FHAJS A3 3FA

oh B9 WAt gore WHWAARE FobE S 1/3 4A, shete mFHo A
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Fig. 1. CT scanner and patient positioned
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Fig. 3. PiView Star image of CT axial view



O HA& xRZAe] A8l (MD : Minimum Distance)
RS VoA & A Az A Holke T AAE I

Aatele] £AAY. g kg Azate] A (Fig. 4).

o

W 5

o % Ao AzuMAe] Hett T £AL YL W F FHAele FAAY

e
& JEHEE 7|2

= XHNA 5 mm W= 6 mm Zole L A

o
il
il

@ Fa 7= ZZAke] A" (EDp : Effective Distance at Palatal side)
DS Y F2 e X ZAbe] A FAS 7S A 5 mm HE
o] & Xteo] XFWMA HIte F A4S OIS W T FAALelY A

2] (Fig. 6). AFete] A2 F25E A12TFH] AloloAwt =A 349t}
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(3) 7t7be] =E Aolol djalA 9o BAS wEEA AZsAT. 7 otz
YA AZNTAE AL G 147 Aoke] Aol AE A,

(4) Ao A7) AF ¢ 4 Ao FHo] 2ddem 7P A vEd dd
w1 ghe AFEAT. Kokl AVl 7 Aokl ZUA FAe] o of
ZUl A A sta Q= A7|2 FQrh. wEkd Hoprt A = AL =

Fig. 4. Measurement of Fig. 5. Measurement of Effective

Minimum Distance Distance at Buccal side



Fig. 6. Measurement of Effectiv Fig. 7. Measurement of

Distance at Palatal side crown width
2. shwehol WA Abzle] A%

(1) S4E 9% 7244 A9 48 : PiView STAR 21102 m-dfu}
WAL APRE B (Fig. 8), A5 5918 skl 74 XJofo] ufit Aekedof
MEE AR e dolE FA43% F (Fig. 9), AAgtaZ &g el %o}
A AolZ vpre] mhhn WA ARl 7} AopH A FjE(a)S TE H

AAH WAFAAFANAEE 4 mm, 8 mmol| AFEHE $1AE 4a mm, 8a mm

shieghol YA Aplel A €] A otzlel
g A1 9 Aol de]

Q

Il
[
>
ot
e
ol}b
mki

(2) 22Arelo] A AS ¢ dx el WP AARTE ATl or W
¥ 4 mm, 8 mm A A XZAtole] AgE AL

o] FAzke] A ® aolnh Aot ATl e FS5AZARol o] At
A8ttt (Fig. 10).
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(3) Aokel 7] A% ¢ 7 Aoke] 24 FAol A 2 WSl 1 g
AZQT. Aok} A5 FHH] Qi AL 2ANOE Y 2 ol

Uor= A=A (Fig. 11).

R3] 8 5 | [EPViewsTAR - V.. JCoore | EMicrosot Fomeoin..

Fig. 8. PiView Star image Fig. 9. Measurement of length

of Panoramic view on Panoramic view

_—

Fig. 10. Measurement of inter-root Fig. 11. Measurement of crown

distance on Panoramic view width on Panoramic view
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1. 23}

L A2 o4t

gedheh AR AR A4S G539 ARCA BE AISS 23] A
5931, paired t-test A3 F43 2ko] 7t AT (p<0.05).

2. Adst @dsEG AR A A Aol Al tHE gyt EEHA

(1) ef AQF-olA Ad W& 4 mm A3 AtALe] A

Al w=7ke] Blael A EDp > EDb = MD 2.2 uelytal, EDb € MD
o] ol tlH| oA AX Apelo vt BAH R o8ttt (p<0.05). EDp ©j
A Ald At A2skF2AFe] >t A Ake] > &ATrA|ALe] ol RlaL, MDY}
EDbe AI1t7-218F A2247A Alo]l > Agzjato] > Ahgx]el A2 Ato] > 3|
b S92 Ate], A Abo]l > A Ate]l > FEX et FHA Afo]l o]tk
(Table 2 , Fig. 12).

(2) &of A F-oNA Ad W 8 mm A o] AtALe] A

4 mm Aok Hlaste] = grEol ¥ A YERgter 1 Aol
FAHORE o8ttt (p<0.05). Al T#3Fe] Hlae| %= EDp > EDb = MD 2
% 4 mm oA FAsHA YeEtskal, EDb ¢ MDe| zpolik= Aol A x| A}
ol gt BAAH R Fotdtt (p<0.05). EDp oA Hlu%E FUFrh MDe}
EDbe T&A Ale] SAItT-A 9} A2474] Ato] > HAX|eF H4dA] Ale] > &
AARO] > AgrRIeE 2R AFe] > wigrA] Abo], SAEA|SE TR Abo] wol Atk
(Table 3, Fig. 13).
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Table 2. Descriptive statistics of inter-root distance in Mx. 4 mm apical
area on CT

MD EDb EDp
Mean (SD) Mean (SD) Mean (SD)
17-16 0.83" (0.74) 0.99" (0.83) 1.87 (1.06)
16-15 1.48" (0.57) 1.60" (0.57) 2.05 (0.88)
15-14 1.41° (0.39) 1.49° (0.45) 1.51 (0.44)
14-13 1.07 (0.75) 1.13 (0.73)
13-12 1.24 (0.42) 1.24 (0.42)
12-11 0.66 (0.47) 0.66 (0.47)
11-21 1.33 (1.56) 1.33 (0.56)
21-22 0.64 (0.48) 0.64 (0.48)
22-23 1.33 (0.46) 1.33 (0.46)
23-24 1.11° (0.65) 1.38" (0.65)
24-25 1.42 (0.53) 1.49 (0.56) 1.65 (0.62)
25-26 1.61° (0.67) 1.79 (0.73) 1.90 (0.73)
26-27 1.01° (0.70) 1.09 (0.78) 1.77 (0.95)

unit : mm , parenthesis : standard deviation , MD : Minimum Distance
EDb : Effective Distance at buccal side, EDp : Effective Distance at palatal side
@ statically significant difference between MD and EDb (p<0.05)

Region

17-18

|

T

16-15

T

16-14

T

14-13

13-12

12-11

oD
EEDb
B EDp

on

I

11-21

Reqg

21-22

2223

2324

24-25 —J_‘

2526 —_‘

|.
|.
[

2627 — ‘ :

=

05 1 15 2 25
mm

Fig. 12. Inter-root distance in Mx. 4 mm apical area on CT

MD : Minimum Distance,
EDb : Effective Distance at buccal side, EDp : Effective Distance at palatal side
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Table 3. Descriptive statistics of inter-root distance in Mx. 8 mm apical
area on CT

MD EDb EDp
Mean (SD) Mean (SD) Mean (SD)
17-16 1.13 (1.03) 1.42 (1.28) 2.93 (1.57)
16-15 2.24" (0.97) 2.32" (1.0D) 4.10 (1.67)
15-14 1.78" (0.61) 1.86" (0.69) 1.97 (0.71)
14-13 1.31° (0.85) 1.45 (0.91D)

13-12 1.93 (0.63) 1.94 (0.63)
12-11 1.18 (0.72) 1.18 (0.72)
11-21 2.43 (0.98) 2.43 (0.98)
21-22 1.11 (0.56) 1.11 (0.56)
22-23 1.90 (0.77) 1.90 0.77)
23-24 1.25 (0.89) 1.52 (0.81)
24-25 1.71 (0.72) 1.82 (0.70) 2.06 (0.93)
25-26 2.18" (0.99) 2.30 (1.09) 3.98 (0.91)
26-27 1.12° (1.04) 1.21° (1.1D) 2.63 (1.35)

unit : mm , parenthesis : standard deviation , MD : Minimum Distance
EDb : Effective Distance at buccal side, EDp : Effective Distance at palatal side
* @ statically significant difference between MD and EDb (p<0.05)

17-16 ﬁ | ‘ ‘ :
s :
15-14 ——

14-13

13-12

W
e
1211 W —
F
ﬁ I

on

11-21 WEDL
HEDp

Reg

21-22

22-23

23-24 ﬁl

200 ——— |
|.

2520 :

2627 —
. :

[=1
e
5}
5}
1S3

25 3 35 4 4.5

Fig. 13. Inter-root distance in Mx. 8 mm apical area on CT

MD : Minimum Distance,
EDb : Effective Distance at buccal side, EDp : Effective Distance at palatal side
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(3) &t} X AF-ol M A W& 4 mm A X EAbe] A

T 7re) Hlae A EDb = MD i EDb ¢F MD9] zbol:= o329}
A Abolol MRt EAI A o2 Fof8kltt (p<0.05). A= & Akl >t
2 Abel > ANH A SE A24TA] Abe] > ATRA SR AR Abe] > A ek FH A

Atol, FHA] Alo] > ZHAX e} T Alo] =03t} (Table 4 , Fig. 14).
(4) 3let A AGHoll A A=k W3 8 mm Ao ALl A
5 wt7ke] vlaelA EDb = MD i EDb € MD9] x}o]li:= o +-X] <]
Aqur BAA o7 o5ttt (p<0.05). AdE AT Ate] > ti4-A] Ate] > Al

A eF A20TF] Aol > ATFASE AR Ale]l > AR FHAA Alo], TEA
Atol > ZHE A 9F FAX] Abo] =o]Yt (Table 5 , Fig. 15).
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Table 4. Descriptive statistics of inter-root distance in Mn. 4 mm apical

area on CT

MD EDb
Mean (SD) Mean (SD)
47-46 1.89 (0.80) 1.94 (0.81)
46-45 1.81° (0.61) 1.91° (0.54)
45-44 2.22 (0.65) 2.22 (0.65)
44-43 1.31 (0.46) 1.31 (0.46)
43-42 0.68 (0.40) 0.70 (0.38)
42-41 0.49 (0.47) 0.49 (0.47)
41-31 0.72 (0.46) 0.72 (0.46)
31-32 0.41 (0.42) 0.42 (0.43)
32-33 0.72 (0.45) 0.75 (0.45)
33-34 1.21 (0.48) 1.27 (0.49)
34-35 2.35 (0.95) 2.37 (0.94)
35-36 1.91° (0.65) 1.98" (0.66)
36-37 1.96" (0.87) 2.18" (1.10)

unit : mm , parenthesis : standard deviation,
MD : Minimum Distance, EDb : Effective Distance at buccal side
* ¢ statically significant difference between MD and EDb (p<0.05)

Region

47-468

45-45

46-44

%H

44-43

43-42

42-41

on

|EhD
O EDb

41-31

—
—
=l

33-34

34-35 b_‘
&_‘

3536

36-37 **‘

mm

Reqg

o
o
&
o
o

25

Fig. 14. Inter-root distance in Mn. 4 mm apical area on CT

MD : Minimum Distance,
EDb : Effective Distance at buccal side

— 1 7 —



Region

Table 5. Descriptive statistics of inter-root distance in Mn. 8 mm apical

area on CT

MD EDb
Mean (SD) Mean (SD)
47-46 2.42 (1.35) 2.83 (1.18)
46-45 2.39" (0.96) 2.43" (0.97)
45-44 3.23 (0.92) 3.23 (0.92)
44-43 1.79 (0.61) 1.73 (0.61)
43-42 1.18 (0.46) 1.20 (0.46)
42-41 0.66 (0.57) 0.67 (0.58)
41-31 1.09 (0.33) 1.09 (0.63)
31-32 0.62 (0.52) 0.62 (0.52)
32-33 1.12 (0.64) 1.14 (0.64)
33-34 1.72 (0.89) 1.73 (0.89)
34-35 3.36 (1.65) 3.21 (1.65)
35-36 2.55 (0.92) 2.62 (0.93)
36-37 2.63" (1.39) 3.18" (1.16)

unit : mm , parenthesis : standard deviation,
MD : Minimum Distance, EDb : Effective Distance at buccal side
* @ statically significant difference between MD and EDb (p<0.05)

Region

47-46

46-45

45-44

44-43

[ﬁ[

43-42

ﬁw
41-31
32-33
#‘

33-34

34-535 h
M_‘

| MDD
O EDb

35-36

35-3T w;_‘

="
[=
o
al
o
o
@
[

35 4

Fig. 15. Inter-root distance in Mn. 8 mm apical area on CT

MD : Minimum Distance,
EDb : Effective Distance at buccal side
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3. Tegbul WAL AFR ] A S

1) Aot x1# & (Crown Magnification Ratio)
gl AR AR dEbd A A ks dAakst g5E AR
of vt A F73 gor yo] FiES ekl deh2 AR Abololl A
1.33 o= 7P AA YehgaL, vt e AR e s dAsA gdiEe] ga
skl Tl Al Apelel A 1.2, A Abelell A 1.04 = yERdH (Fig. 16)

Region

o] 0.2 0.4 0.6 0.2 1 1.2 1.4

Fig. 16. Crown Magnification Ratio of Panoramic image in Mx.
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8
o
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B
o,
1
=2
R
B
rl

o g 4 mm AGe] Aol Agel Fje

gotel Ao a4 mm A olA At G EG Ao dig o)
ghut WAL AR O] A ZALe]l A ] gofES e 23, EDbeol vl
MDel| g Fojgo] IAY ZA vebgh Aot 5 ditA] AlelE A9
T2 Abe] B AT A 9 A28 A Abelol A 1.16 - 1.47, AXA FAlAbe] el A =
1.31 - 1.75 2 yewon}, A2aTAdd A AxA kel &3t A= 0.36 - 0.8 =
Q3 Fauo YeEt (Fig. 17).

‘ BP/MD
11-21 Js TF/EDb

Region

2 25
Fig. 17. Inter-root magnification ratio of panoramic image

in Mx. 4 mm apical area

P/MD : the ratio of the inter-root distance on Panoramic image
to the Minimum Distance on CT

P/EDb : the ratio of the inter-root distance on Panoramic image
to the Effective Distance at buccal side on CT
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3) et A A FoNA AT W 8 mm A A FAke] Ao Fo&

goh A2d WEF 8 mm AHA Akt GFH#G ARzl g g
up WAL AR O] 2 EAbe] Agle] Bl gg Fablth Aot oA Abe] B oAl
A 9f A22T2] Alolol A 1.25 - 1.65, SR} AR AFo] o A= 1.38 - 1.71
oldtt. FA A Atelzk 1.18 & 7H Fojgo]l Aom, A24TR oA AR AL
o] FIreA = 0.56 - 1.01 = 4 mm AFAAETG F4h¥ J=7t A0t (Fig.
18).

. .

(=)

o 11-21 #Hg B FPMD
& D F/EDh

Fig. 18. Inter-root magnification ratio of panoramic image

in Mx. 8 mm apical area

P/MD : the ratio of the inter-root distance on Panoramic image
to the Minimum Distance on CT

P/EDb : the ratio of the inter-root distance on Panoramic image
to the Effective Distance at buccal side on CT
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4) sfetol A A3 £ o] o]z 3k Ej& (Crown Magnification Ratio)

sfetol A shebol A AbElel AzatolEe ALTTASE A2%T
A Abel7h 131 = 744 Ar dAsels AAYE g4% Sdge] dashs

1.31 z
ArS BT FAX Alolo A= 1.07 2 o] FAUrt (Fig. 19).

Fig. 19. Crown Magnification Ratio of Panoramic image in Mn.
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5) shef ARl A A=e WP 4 mm AR A2Abe] Aele] i

atol A W 4 mm A HA Hakst @F#g ARl o g
up AL AR o] 2 EAbe]l AR 9] Fgl&S el A¥, EDbet HlugS o
MDell tht shful WA ARZIS] 2| ZAbe] Agle] S go] AAY A e
Wk shetell M= Aot g AFANY Hhe dojuA dgen oA
B Ax Aol FztolA 1.35 - 1.55 A=® Blud dA3 Sf&S e
. FAAE AQT Ax|ALo] FrolA 2.14 - 249 = 5 2u) o]4te] S}
dojton, TAA Atole] &t 1.68 oAt (Fig. 20).

_ .

(=)

o A41-31 % 1638 W F/MD
2 168 B F/EDb

0 05 1 15 2 25 3

Fig. 20. Inter-root magnification ratio of panoramic image

in Mn. 4 mm apical area

P/MD : the ratio of the inter-root distance on Panoramic image
to the Minimum Distance on CT

P/EDb : the ratio of the inter-root distance on Panoramic image
to the Effective Distance at buccal side on CT
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6) alot AQRolA Awr W 8 mm AHe] Aol Agle] Hg

atol A2k W 4 mm A ] WAabsh G5H3Y Aol g ghed)
vl AR ARzle] X EAte]l A ] &2 1.45 - 1.55 2 dlFAA] AA &
AArelel F7tell diaiAE 4 mm FHAolA e vl=deh AR FAAbe] F3tel o
M= 2.23 - 341 2 4 mm F-HloAET A YEson, FHA] Aol A=
2] o]} v Ao ® vERRT (Fig. 21).

o

81
B

Region
i
I
Lo
MRS
[y
[S5Ta8)

W F/MD
O F/EDb

Fig. 21. Inter-root distance magnification ratio of panoramic image

in Mn. 8 mm apical area

P/MD : the ratio of the inter-root distance on Panoramic image
to the Minimum Distance on CT

P/EDb : the ratio of the inter-root distance on Panoramic image
to the Effective Distance at buccal side on CT

_24_



4. A8 FER B

Aol A el WL

shughel WAL Abzle] Aateld] AR Aw

%,

ster A Abe], A1TFAI9F Al2AaTA Abe], Aot 8 mm X oA

Atolo A= ksl w3 Ee] ARzlof A <]
ztol 7k $li Aoz yehgt (p>0.05). upEha o] FfoM = A AIER I
ghul AR AR X EAbole] ARE HAGE gho]l HAks o

EERNE

Aol Fdscta B 4= At} (Table 6, Table 7).

Table 6. Inter-root distance comparison of the CT

and the corrected panoramcic image in MX.

Agl et EA

=z

1402

R

of\
i)
N

[e)

S
o

[e]
T

o

>
o

Region 4mm = 8mm =
MD EDb P MD EDb P
17-16 0.83 0.99 1.39 1.13" 1.42° 1.45
16-15 1.48" 1.60° 1.66 2.24" 2.32" 2.40
15-14 1.41 1.49 0.79 1.78 1.86 1.27
14-13 1.07 1.13 0.38 1.31 1.45 0.94
13-12 1.24 1.24 1.67 1.93 1.94 2.65
12-11 0.66 0.66 0.97 1.18° 1.18° 1.49
11-21 1.33 1.33 1.67 2.43 2.43 2.64
21-22 0.64 0.64 1.03 1.11 1.11 1.51
22-23 1.33 1.33 1.66 1.90 1.90 2.56
23-24 1.11 1.38 0.49 1.25 1.52 0.84
24-25 1.42 1.49 0.89 1.71 1.82 1.28
25-26 1.61° 1.79° 1.68 2.18" 2.30 2.27
26-27 1.01 1.09° 1.15 1.12° 1.21° 1.28
unit : mm

* ¢ no statically significant difference between CT and P~ (p>0.05)
MD : Minimum Distance,

EDb : Effective Distance at buccal side

P : corrected inter-root distance of panoramic image
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Table 7. Inter-root distance comparison of the CT

and the corrected panoramcic image on Mn.

Region 4mm 8mm
MD EDb P MD EDb P
47-76 1.89° 1.94° 1.96 2.42" 2.83" 2.61
46-45 1.81 1.91° 2.00" 2.39 2.43 2.79
45-44 2.22" 2.22" 2.30° 3.23 3.23 3.58
44-43 1.31 1.31 1.52 1.73 1.73 2.17
43-42 0.68 0.70 1.38 1.18 1.20 2.41
42-41 0.49 0.49 1.06 0.66 0.67 1.47
41-31 0.72 0.72 1.14 1.09 1.09 1.72
31-32 0.41 0.42 0.94 0.62 0.62 1.45
32-33 0.72 0.75 1.35 1.12 1.14 2.31
33-34 1.21 1.27 1.43 1.72 1.73 2.14
34-35 2.35 2.37 2.53 3.36 3.21 3.74
35-36 1.91 1.98° 2.28 2.55 2.62 3.01
36-37 1.96° 2.18" 2.12 2.63" 3.18 2.78
unit : mm

" ¢ no statically significant difference between CT and P (p>0.05)
MD : Minimum Distance,

EDb : Effective Distance at buccal side

P™ : corrected inter-root distance of panoramic image
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5. 314

=% MD, EDb o A9hble] e7bE Eelsy] sls AnnAe Aud A
BE A fo% AueAt JE Ao tehda, Az ofd FEeAel
QestE dobur] e BenARAS Qs shegoh A AR
AAE A% FUES T 03 AT @l dAA 242 AQsark veidy
FARgel 4GS FAs] Aal F-PAS AAF A3} mE R9lolN gl

Sul-
A (p<0.05). Fhiegop AR ARRI O] A 2Abo]l A ()l HE datkst @S
AR A 8] ZAbe] A ()l Wl vt 22 3TN Aes ekt

y=ax+ 3

sARAA e ARAFH R 2 FAAAF@ N3 t-valueE vl A}
o BAF] gol ¥ w2 dEbsev S7HEol AlaL, EDbel ]
M et 394 e disEe] o w2 Ao YEET (Table 8).
A AATE FAERE Hug Ay FetdlM = dAF-LfelA 2
Aol A Al Al yERgaL, stetel A= ATt Aleh oA 9o
A=A YErgaL AAZE el A WA ek

Table 8. Coefficient of Regression (a,8) and coefficient of determination (R?)

Verical Horizontal a B R?
Before Correction
Amm MD 0.51 0.36 0.547
EDb 0.52 0.41 0.517
8mm MD 0.58 0.27 0.652
EDb 0.57 0.39 0.600
After Correction
Amm MD 0.85 0.40 0.555
EDb 0.95 0.46 0.520
8mm MD 0.63 0.27 0.652
EDb 0.73 0.41 0.602
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2 oATe BHe Aol wHE JHVES U u A G 9
4e A SHASA -] Astel, BRAA AAlole] AeE Faha A
Hoz #st shweiel WAL ARo] HRGHA AAold BAE oW
AT QLIS TEstel A FEF AR AFHAA He A ol
o AAE 9589 B4 vngor Al i ARE 9L F 9
oot sheghel WA ARG FAA QH BB AP wud Pt

HAAE d=F9 S Eoa] Ao 5= AA dietd FxRE Zo] H 91X
g S 2 =] (s AA S ASS ABsE T oo WM +=
Hildebolt (1990), Abrahams (1993), Sonick (1994)¢] H=Z TN HA4+3 &=

g9 Qg ARIAd Am BFE AS At AAFS wasga,

Z29 ZATA Al A

JIN‘
F1~'
=
o
e
B
i
o
29

al
sheehol AR AR BEe A% TW uE BdEEA
%

Age se s ok S,

AR, ARGH ARTR Aol T4 Faknl, 43L& weluge T2
Bl ME St Sa, FHol WAL kel A/ Feel
o, Rk el AdFelx Al Holit A A
d, kel AAs oFEel 927} b 2GS T Aom A Utk B o
Fol A Ao} wjdo] AAFNM A Welt g AgE A<sh
o 271 Felel WelE BASA ekgkeh

EA, go] FhETh Tronje (1985)] S5Hd +24, £3 A0 Frjr} Dol
e, goEe Ay FATA B vdehdd 38} #4840
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HlEiAl dABHA Al vEbE], 53] XA FAA e X e FFe] 3
Al Wol7b A8l wWiiel FabAle] $1x7F 25w ol& "oy Holx
9] zol7} AA yeEbdT) Rejebian (1979). Graber (1967)9l 2|3t 43 g &
2 20 - 55 %, FAZGHELS 23 - 30 % AL 3R a1, Scarfe (1998)2> 4~ &ujf
F21-63 % FAFHES 25 - 35 % 2 B B Ao =7,
F g&s BAstuA g 22 WS AREAh FASYES 25 9
Al zoke] AEHAAMRE wF, A 7hA <]
Abst @ F QoA Z7] vlaste] g Aopo] FAFHES T
o wet B grog F2A ASHE T FH A2AelY AE ASEd
HIENES BAS] AsiA] A A ote] AAAV|E AFshe] [AES
A AFE BTV 2 FhHES Fanh o2 1aR A &s HEste] AS
gk A Atole] Aglg BASIaAL shQlvh ey B Are] A HA] e}
o] g go] vh2A yErsa, FHA X wEtA e A g
ek 7] well A Ao F3A Fdigo] sld Aoke] AZAate] Fihe] I
&2 & dAsHE 3o ofdS & 4 AT

A, Aol ¢ (distortion)e] 2Tt Tronje (1981)c) oJ&bH =217 =37
o] EtE o] e sfte] dojub=dl ATl A FAA S $X] 9} 2ol w
g o2 A veldtta vl Samfors (1974)%58 o] 2491 8-S FajA, 4
Sulel SAAZE A" Qe el 57 o] els Barskgith. Phillippe (1978)¢l
waE FGAl wghde] VgolAe AR wjEel ef=re] vER o]E HAz}e)
71 f18lME S TS g 91X

Age Theabel PAAAA

ﬂ
38
)
dot
=
o

(=

i?i
i
ofj
ri
o
=

ey

sE T FAAIQl ofZe] AA, A7), Y T% A4S AFAT= Yol 2 &
A=, Rutger (1997)] &3t o]#l Qo= 23t o=t foadntsl Jrr}

2

oM otze] 71&717 AHE Aot A 2 2R AHsn Ak o
Aol HeIA ool AHAF A9 AEE FA5] AN Fruy
g ALgetel SEE WAL Bl

G, AR SAgel o @ BA6lE
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FTAA ASAHORE Aot AW wjohHaE AAH-9 ol A
Ak Weko 2 4 mm, 8 mm + AES AYSH Y. Park (2002)2 X Z2AAA
Y A2e BEgow 5 - 7 mm AtelolA ASEAT. ey webyEsr A AV
Az e s wx] foun g XZAle] ARAFZA FAA J|FoR

AAse, WA S YERE Ay zwe] Wby o A Kol Ao How

mm A FelA 6 mm #Holo YETFEE & AHs}
4 mm A=E7A A A HH olrt § zo] AdstA W Aol #2 F¢
ALHNA o2 B FE goemz Td W 8§ mmE F3 A Ay 2ol

SHA R Wk

3, AT FHOEYE 5 mm WAWAM 71 she AAbeld] AdE A%
3 LBE AYE 4 Atk 048 YEAE APA AuAO

ZApelel A7k H AA vhebska, Aetel A gl Rel A X Abelol A NDS}
EBD7} frelabl Aolzh Q3 AARNAE Aol7t gl Aow Uehe o

wolx XzZF FHA 5 mm ¥
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Aol by
wwel Fejst 9

St A2RTA Aolel FAZ Aol Awsk 43 wWe ACE vehor g
S A% o R4} b W Ao® vehgeh ok Az FAs ALRTA A
ole] Al FEoAE MLA F& Ao A, PASIAE vzd Y
Ao Uei o] ReldAE 45 Aents P13 gl o dage o
S gleh Astore] wE Rele] talA FAA Atele] A} W, FAAG 53
A Atolsl Azt FobArhh HAsh AAols] ALst vl HolAE Fgs
noly o AAY o] AR WEolth sete]A EBDS ND9| o]
mm AFNAE WA A Abel, 8 mm AHelAE TR AelolAuk §
o Aok AT, o] FHAN FEH AzTe] Fo| FRY MR Aow
Aernh sheh A2l o] At £TA AboldlA 7bE WM Al B
AME aH Fe AoE vekth BARCE AAT AT PHo| Az

Fol F=Fotth= AR aga B, Aot 8 mm A Fe] FHEA AbolE Al d

N

e Fele] Buah @ F Jom, gob aTA R AR A

r

rlo

rr
W

Aol o] A7t Frkal ste et X 23 €= XX T Alolo] & 9%ko)
0}.7] UH_,_O]] /\13171—
2002).
seghel AR AR A Gl FAA A webA, aga F9d
= 747 g2 vesth shmdet AR AR A3 2P SojEe Adofol
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A2 A= o F7hsle] Aol 1332 )
Aol Agle] &S B, tix B AXFelAe A o SdiErt o
2 AA YEpg oy, A2aTA oA AR Al A= 0
28 AR Aol el FAR 71 Feoly] wiitel oFxbe] Mol YA
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1oolfE AWE g Ak skefol A xZAte] A9
&S B 2w 3 4 mmEY 8 mm A FHNA ot § Bol doju= 4

ZAx|Afelo| A= 1.35 - 1.55 A== vl A AdAsHA e}
o}, AAAfe] Fbell A 28 ool St dolwttt 53] Ad W 8 mm
- 31l FES Hole & AT ol digul AR A &
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G52 nedA FAH A9Rele Adscr & ol
Aok Aol EAS ALGTA Aol ol TARAA G FE Relolu 5

el A ARGAE 1.3 - 159 A% BoEo] g@Eme Fojsof o,

AoAow A Aol ALt e Belolmm A5 A

A% weld wk sheh ok ALUTAE A2ETA Aol Abel FH RN A
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Abstract

Radiologic evaluation of interdental distance

for orthodontic miniscrew implant application

Euk Joo

Department of dentistry, The Graduate School, Yonsei University

(Directied by Professor Hyung-Seog Yu, D.D.S., M.S.D., Ph.D.)

In the orthodontic implant application to the interdental space, it is
important to minimize surgical trauma to the adjacent root. Clinically implant
is applied by evaluating interdental distance in the panoramic radiography,
however there is limitation such as distortion and magnification.

The purpose of this study was to suggest the practical guide for the safe
application of the interdental orthodontic miniscrew implant. Those were
proceeded to find the regional interdental distance in the computed tomography
and to measure and analyze how the interdental distance of the panoramic
radiography and that of the computed tomography are related.

The subjects were each 30 maxillae and mandibule with little crowding and
periodontal disease and without missing tooth and jaw disorder. They were
taken of computed tomography and panoramic radiography.

The measurement were performed at the 4 mm and 8 mm apical point from

interproximal cementoenamel junction.

In the computed tomography, the minimum distance and the shortest
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distance within 5 mm from the buccal and palatal alveolar bone surface were
measured. In the panoramic radiography, the minimum distance was measured.
The crown magnification ratio of the panoramic radiography was obtained by

measuring and calculating the crown width. The results were as follows :

1. In the computed tomography,

The interdental distance at the apically 8 mm point was longer than at the
4 mm point. The distance at palatal side was longer than at buccal side in
maxillary posterior segment..

The maxillary buccal interdental distance can be arranged in the order of
length. ; The distance between the first molar and the second premolar >
between incisors > between premolars > between molars. The effective
distance at buccal side was longer than the minimum distance from molar to
canine.

In the mandibule, the distance between premolars was the longest and that

between molars was following. The closer to incisors, the less distance was.

2. In the panoramic tomography, the magnification ratio was as follows.

The crown magnification ratio of both maxilla and mandibule anterior
segment was 1.1 and that of posterior segment was 1.3 evenly.

The magnification ratio of interdental distance at the maxillay molar and
anterior region was larger than the crown mganification ratio. However there
was reduction tendency at the maxillary premolar region.

The magnification ratio of mandibular interdental distance at the apically 4
mm point was larger than 8 mm point. The magnification ratio from molar to

canine was 1.35 - 1.55 but that between canines was more than 2 times.
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3. After correction of interdental distance in the panoramic image by crown
magnification ratio, there was no statistically significant difference at the
maxillary and mandibular posterior region and at the maxillary inter incisal

region at the apically 8 mm point (p>0.05).

4. The linear regression equation and coefficient were obtained through
measurements of the interdental distance which was taken from the panoramic
radiography and the computed tomography. They were statistically significant
(p<0.05). The value of regression equation before and after correction by
crown magnification ratio was not different. There was high explanatory power
at the maxillary anterior region and the mandibular posterior region, in
contrast there were lower power at the maxillary premolar region and the

mandibular inter-canine region.

As the result of this study, we got the data that the apically 8 mm point
was relatively safer than 4 mm, the palatal side was safer than buccal side in
maxillary posterior segment, the distance between the first molar and the
second premolar was the safest region in maxilla and the distance of
inter-premolar was the safest region in mandible. It was found that the
interdental distance in the panoramic radiography was magnified at the incisor
and molar region but was reduced at the premolar region in maxilla. And the

magnification ratio of mandibular incisor region was more than 2 times.

Key word : Computed tomography, Panoramic radiography, orthodontic

miniscrew implant, interdental distance
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