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B: infra orbital foramen

Fig. 1. A: ANS,
C: Alveolar crest on first molar
D: Maxillary tuberosity
E.F: Zygomatic arch
G: Mental foramen

H: Lingula  I. Mandible angle
J: Condyle head

e ANS. EATREL, LEEEH, AR
B, AR KRLLES HNER 292 THe
LA, EETERAS, TR THEN &%
TvE e

#EHMELHS PERERIE

L AN.S.9 ZATFIREIL WS &4 Fke

2. AN.S.sh 4 LIRG MO &5 FEH

3. EARATE

4 EATRELANA AR KEBEOTS BT

X DI EN

5. ZA FIREMS) B

6. AW KEGELES TR el ikt

7. ZARAMS B

8. JARRALANA TR TR B Mk

Fig.2. Film -9 -,

9. A A EAERERY &£9) W

10. FHEAAA EATHEIEY &5 B

1. ZRTHEARANA LA THERHY 259 B

HE

aHRE HEke Bkt brass wire® A =E &
SRTEBEHT TiREMES oz 431 B
BEETY AEd MME et FHElY R Film Lo
A REBEWERSY THEMES =3 Lgfos &
o BEREEEES st o

Cassettol] &= grid(Gmmx5mm)E #HAste %
H¢¢ A n(Fig. 2) BREASEH HES KET
Hol KFE ZFfrel AL EFHS KEMEH T
Es A sk ek

. BF 72 B &

15619 #wBREEF filmEANA & U B B
MEE PEste] BMLES TEorA E3 AL mit
& 29l

ESA e fbde] kFHHo 2 MPHRES 2
et ol BEHE FHUEHERAE EATRENL M
o) g (-21.4%), &EB—KEHES HEOH Us HWE
ERY EgE(-3L.8%), MESY ERE(EM : —4.8%,
Al ~8.9%) = AR HY fiPFEE 2ol FE Aos
b WERMst @R E6FE—KHE MY 31.8%9
ARG S v 7L HLFEE A4 Vel = #fres
Frpigo el = jEldl A& EEHEFS &89 A
ME= 4.8%, 8.9%° fidHE nolm ok, 2T K
AEANA del dolA gle EHETRENL HY Fie
o} EAE-AEE M EES fidFe] o aA et
et

=% LA mEMHL B BEste Alze
FRELSG S-KEAWEOES EEER Fe A
(Zef : 19.8%, Af:24%)2 FEABRRE 2oz gl
o
FTHEAA KFEMl Aol HmEsE AL H9 R
HE(l.42%) e EAfLl A THMAE M RERE(EN -
3.3%, Al :3.3%)% kEsd EHRE BET EA
BEAL ) el Ebigo s S doA e A
Feimiel Zid |\ A THERAR M Bt
o iksle] et

smEpgel Aol BEsE WA TTHES MY
ke At £4 15.4%, 16.4%8) HRAE dgch

AEFERRL A |EAge A RET Ao2E B

— 30 —



Table 1. ANS«sinfra orbital foramen(unit : mm)

side

Left Right

Case film !dry skull ‘ deviation ' % film dry skull | deviation %
1 8.0 | 314 | 16 | 4.6 2 | 328 ~0.8 | —2.4
2 27.5 25.6 - L9 | 7.4 | 8 25.2 1.8 | 6.3
3 33.6 30.8 | 28 . 9 | 32.5 31,2 1.3 | 4.2
1 31 0 1 33 279 31.3 3.3 1 9.6
5 30.6 3.7 1 0.1 -03 1 312 36.5 ~2.3 | —6.3
6 38.2 36.5 L7 | 46 39| 36.5 25 | 63
7 28 21, 1 3.7 27 29,1 ~2.1 , —7.2
8 28.1 3 . -L9 :-63 | 35 35.5 ~0.5 | —L4
9 28 285 | —05 ' -18 | 29.5 32 -2.5 1.8
10 315 825 0 -1 -3 345 3.8 -2.7 8.4
11 29.5 30 —0.5 | ~16 55 | 32.8 2.2 | 6.7
12 34 2.5 L5 46 ' 32 | 35 ~15 | -4
13 38.2 36 | 2.2 1 6.1 31 3 a1 ; 10.5
14 35.1 36 1 —0.9 | -2.5 36.6 | 38.5 ~19 | —4.9
15 28.6 301 . —L5 | —4.9 33 36.5 ~3.6 .+ —9

Average: 1.3% 0.7%
Table 2. ANS<—maxillary tuberosity (unit : mm)

Slde| Leit Right

Case ] film dry skull | deviation % film dry skull | deviation %
1 52.7 58.6 | -59 | —10.1 63 65.9 2.9 | —4.4
2 48.3 59.8 L ~11.5 | -19.2 56 63.6 ~7.6 | ~1L9
3 55.6 66.2 i —10.6 | ~16.0 42 52 -10 | -19.2
1 55.5 55 0.5 0.9 68 73.5 ~55 | =75
5 55 73.2 | -18.2 | —24.5 58 72 —14 | —19.4
6 63. 4 73 —0.6 | ~I13.2 66.2 80.5 -14.3 | -17.8
7 52.5 5.5 | =7 ~11.8 50 60.2 ~10.2 | -16.9
8 48.5 61 ~12.5 | -20.5 58 80 -22 | -27.5
9 50.5 65 ~14.5 | —-22.3 51 66 -5 -7
10 64.9 64.1 0.8 1.2 65.7 77 1.3 | -14.9
11 60 69.1 -9.1 | -13.2 53 65.7 -12.7 | -19.3
12 67 79 -12 ~15.2 68 74.5 ~5.6 | -8.7
13 74.8 66.5 8.3 12,5 86.5 73 13.5 | 184
14 66.1 69.5 3.4 | —4.9 61.5 78.5 -17 ' ~2L7
15 58.5 73 ~-14.5 | -19.9 50 74.5 -15.5 | ~20.8

Average: 11.7% -14.3%




Table 3. Zygomatic arch length(unit : mm)

Side

Left Right
Case film dry skull | deviation % film dry skull | deviation %
1 45 41.8 3.2 7.7 42.5 4.1 -1.6 ~-3.6
2 39 35.5 3.5 9.9 35 37.7 -2.7 -7.2
3 34 30.3 3.7 12.2, 32 34.5 -2.5 ~7.2
4 35 38 -3 -7.9 3L5 34 -2.5 ~7.4
5 35.1 37.5 —-2.4 —6.4 38 42 -4 -9.5
6 31.2 35 -3.8 | -10.9' 35.7 37.5 -2.5 ~6.6
7 €4.5 37 ~2.5 -6.8 315 36 -45 | —12.5
8 30.1 34.2 —i1 | -1L.9 31 35 —4 ~11.4
9 28 32.5 —4.5 | -13.8 29.5 35.2 -5.7 | -16.2
10 34.3 36.5 -2.2 -6.0: 33.6 3.7 -4.1 | -10.8
11 33 33.8 -0.8 | -2.4 31 31
12 35.5 40 -4.5 ] -1L3 35 41,5 -6.5 | —-15.6
13 34 34 ’ 34.5 36.7 -2.2 ~6
14 31 35.4 —4.4 | -12.4 31.5 36,5 -5 -13.7
15 37 42.3 -5.3 | ~12.5 31 33 -2 —6
Average: —4.8% -8.9%
Table 4. First molar—infra orbital foramen(unit : mm)
Side{ Left Right
Case | fim | dry skull | deviation | % film | dry skull | deviation | %
1 37.2 29 3.2 | 283 35 28 | 7 \ 25
2 37 31 6 19.4 43 3 8 28.8
3 37 34 3 8.8 33 28 5 17.8
4 30 25 5 0.2 35 29 . 6 20.6
5 44 39 5 12.8 43.5 37 6.5 | 17.5
6 36 27 9 33.3 35 26 9 34.6
7 38 35 3 8.6 30 25 5 20
8 37 29 8 27.6 35 26 | 9 34.6
9 43 34 9 26.5 42 CYR 8 23.5
10 27 22 5 22,7 28 23 5 21.7
11 32 29 3 10.3 30 26 4 Y 153
12 35 27 '8 29,6 30 24 6 ., 2
13 42 33 9 27.3 35 26 9 . 346
14 30 26 4 15.4 25 22 3 ! 136
15 31 27 7 25.9 36 28 8 | 285
Average: 19.8% 24.0%
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Table 5. Inter-infra foramen, first molar, and mental foramen dist. (mm)

Side|[nter infraorbital foramen length II' Inter first molar length Inter mental foramen length
case\ | film " Vitiod % V film [ o " ion % | T [ hion %
1 ] 44 52.5/ -85 —16.2] 50 ‘ 79.5 -20.5 -37.1 64 | 607 33 5.4
2 43 65.50 —17.5{ —26.7 47.5 69 —-21.5( -31.1 47. 5 47.5 0.1 0.2
3 46 61 -15 —~24.5 42 ‘ 64 —-22 —34.3 57.5 61.9 —4. 4; -7.1
4 43 56.5 -—13.5 —23.8 42 | 64 —22 —34.3 63. 6] 58. 8 4, 81‘ 8.1
5 47 65 | —10 | —27.6] 49 | 78 | -20 | -—37.1 59.5 57.2 2.3 4
6 43 61 —-18 ; —29.5 47 73.5| —-26.5] -36 39. 4 39 0. 4: 1
7 37 50.5' —-13.5 -—26.7 \ 45 68 -23 —-33.8 62 59.5 2. 5I 4.2
8 50 59 -9 —-15.2| 55 77.5| ~-22.5 -29 57.2 57.5 —0.3| -~0.5
9 55 63.5i —8.51 —13.4 47 80 -33 —41.2 49.5 51 -1.5 —-2.9
10 52.6 61 -8.3 -13.7 50 75.5] —25.5 —33.7 66.2 66 0‘2‘1 0.3
11 43 60 ~17 ' -28,3 52 75 —~23 —30.6 58 59.5 —0.6 =1
12 55 57 -2 | =35 61 75.5| —14.5) -19.2 68. 5 63. 5 5 1 7.8
13 43 58 —~15 | —25.8 44 66.5| —22.5| —33.8 62. 4 59. 3 3. 11 5.2
14 41 57 —16 —28 43 72 -29 —40.2 56.1 56. 2 -0.1 —-0.2
15 44 54 -10 ‘ —18.511 45 75 -~30 —40 63 64. 5 -1.5 —-2.3
Average: —21.4% ' -31.8% | Ld%
Table 6. Mental foramen<mandible angle(unit : mm)
Side Left Right
Case | film dry skull ; deviation % i film dry skull | deviation %
1 68 68 71.3 70 1.3 1.8
2 60.5 57.2 3.3 57 56. 2 54 2.2 4
3 54 54,8 -0.8 | —~1.4 68.4 66.5 1.9 2.8
4 62.6 64 -1.4 -2.1 60 60
5 60 51.5 8.5 16.5 62.5 60.2 2.3 3.8
6 60.5 60 0.5 0.8 63.3 62.2 1.1 1.8
7 60 62 -2 -3.2 49,2 48 1.2 2.5
8 59 57 2 3.5 55 53.1 1.9 3.6
9 64 62 2 3.2 65.2 62.5 2.7 4.3
10 64.8 60, 1 4,7 7.8 61 62.9 —~1.9 -3.0
11 58 48 10 20.8 61.7 56 5.7 10.2
12 58.5 57.2 1.3 2.3 54.6 52.5 2.1 4
13 58.4 60.1 -1.7 -2.8 61.5 62.4 -0.9 ~1.4
14 59.5 61.7 -2.2 | —-3.6 61 53.5 7.5 14
15 55 54 1 1.8 59.1 58. 4 0.7 1.2
Average: 3.3% 3.3%
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Table 7. Mental foramen«—lingula(unit : mm)

l

Side Left Right
Case film dry skull | deviation % film dry skull | deviation %
1 75 69.5 5.5 7.9 71 69.8 1.2 1.7
2 68.4 62.2 6.2 9.9 60.7 61.4 -0.7 -1.1
3 65 65.5 -0.5 0.7 69.3 68.3 1 1.5
4 72.5 67 5.5 8.2 74 66.5 7.5 11.3
5 68 61 7 11.4 65 62 3 4.8
6 72 65 7 10.9 70 65, 2 4.8 7.4
7 67 58.5 8.5 14.5 71.5 69 2.5 3.6
8 64.6 61 3.6 59 67 64 3 4.7
9 66. 2 61.1 51 8.3 66.7 64 2.7 4.2
10 64.1 61.1 3 4.9 65.5 64 1.5 2.3
11 63.5 65.3 8.2 12.6 76 70.1 5.9 8.4
12 63.8 61.1 2.7 4.4 6.3 61.9 1.1 1.8
13 75.8 69.1 1.7 9.7 78.6 71 7.6 10.7
14 71.5 68.2 3.3 4.8 71 70 1 1.4
15 70 63.8 6.2 9.7 63.5 60. 7 2.8 4.6
Average: 8.2% 4.5%
Table 8. Mental foramen«condyle head(unit : mm)
Side Left Right
Case film dry skull | deviation % film dry skull | deviation %
1 116.5 111.5 5 4.5 102.8 98.3 4.5 4.5
2 104 97.4 6.6 6.8 100.2 92.2 8 8.6
3 101.5 98.6 2.9 2.9 102 100 2 2
4 115.3 112 3.3 2.9 115.7 110 5.7 5.1
5 104.5 92 12.5 13.5 99.5 88.5 11 12. 4
6 109 104 5 4.8 105.5 103.5 2 1.9
7 102 99 3 3 108.8 99.5 9.3 9.3
8 99 101.5 -2.5 | =2.5 101 99.5 1.5 1.5
9 197 101.7 53 5.2 108 103.5 4.5 - 4.3
10 117 99.5 17.5 17.6 106.1 1011 5 4.9
11 105, 3 100. 1 5.2 5.2 102.0 103.7 -1.7 -1.6
12 98 93.2 4,8 5.2 98 92.1 5.9 6.4
13 118 106. 1 11.9 1.2 124.8 113.2 11.6 10.2
14 106 107.8 -1.8 | ~L6 105 104 1 0.9
15 102 104 -2 ~-1.9 99 101.6 -2.6 -2.5
Average: 5.2% 4.5%
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Table 9. Mandible angle«condyle head(unit : mm)

\ Sidel‘ Left Right
Case ~ \] film dry skull | deviation % film dry skull ’ deviation I %
1 75 63 12 19.0 68 62 6 9.6
2 56 46 10 21.7 55.7 44.5 1.2 25.1
3 80.5 71.5 9 12.6 85 73 12 16. 4
4 81 70.6 10. 4 14.7 82.8 72 10.8 15
5 69 58 11 18.9 64.5 54.9 9.6 17.5
6 68.2 60 8.2 13.6 70.5 62.1 8.4 13.5
7 62.5 53.5 9 16.8 76 64 12 18,7
8 63.5 60 3.5 5.8 68.5 62 2.3 3.7
9 70 61.3 8.7 14.2 70.5 61 8.5 13.9
10 70.3 60.5 9.8 16.2 74.8 63 11.8 18.7
11 67 ‘ 56.1 10.9 19.4 64 58 6 10.3
12 63.5 58.4 5.1 8.7 68.5 57.5 11 19.1
13 82.1 70.5 11.6 16.4 85.8 68 17.8 26.1
14 66 56 10 17.8 68 59 9 15.3
15 70.7 61.5 9.2 14,9 72.2 58.5 13.7 23.4
Average: 15.4% 16.4%

Fig. 3. A: ANS, B: Infra orbital foramen
C: Alveolar crest on first molar
D: Maxillary tuberosity
E.F: Zygomatic arch
G: Mental foramen
I: Mandible angle

H: Lingula
J: Condyle head
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Fig. 4. Functional Diagram of Orthopantomograph
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THE STUDY OF THE IMAGE CHANGES IN THE ORTHOPANTONROGRAPH

Ki Hoon Lee, D.D.S.
Dept. of Dental Radiology, Graduate School, Seoul National University.

(Directed by Prof. Hyung Kyu Ahn. D.D.S., Ph.D.)

............... >>Abstrac(:< S L T LX R R TR YRR P Y TR PR Y Y PP L
The purpose of this study is to obtain the enshortening and elongation rate of
image in orthopantomograph.
The subjects were consisted of 15 dry skulls attached with radiopaque materials
on each anatomical points.
The length measurements were performed between two points on dry skull, and
between two points on film.
The results are as follows:
1. The enshortening and elongation rate between two anatomical points
(1) ANSeinfraorbital foramen(left: +1.3%, right: +0.7%)
(2) ANSeomaxillary tuberosity(left: —11.7%, right: —14.3%)
(8) Zygomatic arch length(left: —4.8%, right: —8.9%)
(4) first molar—infraorbital foramen(left: +19.8%, right: +24%)
(5) inter-infraorbital foramen length(—21.4%)
(6) inter-first molar length(—31.82%)
(7) inter-mental foramen length(+1.4%)
(8) mental foramene—mandible angle(left: +3.3%, right: +3.3%)
(9) mental foramenelingula(left: +8.2%, right: +3.3%)
(10) mental foramen«condyle head(left: +5.2%, right: +4.5%)
(11) mandible>condyle head(left: +15.4%, right: +16.4%)
2. The closer the object is to the occlusal plane and the median line, the smaller
it appears.
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