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Fig. 1. Schematic drawing illustrating positional relation-
ships between tube, device(P-1, P-2, P-3) and film.
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Fig. 2. Horizontal lingar measurerments.

Fig. 4. Angular measurements on the each plate.
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Fig. 3. Vertical linear measurements.
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Table 1. Enlargement ratio of mean horizontal measurements at
different vertical rotations

156 156 11.2 11.1 6.8 6.6

156 156 112 111 6.9 6.8

) 156 156 112 111 6.8 6.8
-10° 156 156 11.2 111 68 6.8
20° 156 156 11.2 111 6.8 6.8

Unit : percentage

able 3. Mean angular measurements at each vertical rotations

Table 2. Enlargement ratios of mean vertical measurements at
different vertical rotations

20° 15.5 11.0 106.9
10° 15.6 11.0 106.6
0 15.5 11.0 106.6
-1¢° 15.6 11.0 106.7
-20 15.5 10.9 106.6

Unit : percentage

20° 90.0 90.0 90.0 90.0 90.0 900 90.0 90.0 90.0 90.0 90.0 ~90.0

10° 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0

0° 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0

-10°  90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 390.0 90.0 90.0

20 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0
Unit : degree

Table4 Enlargement ratlos of mean horizontal linear measurements

0’ 156 156 112 112 6.9 6.9
2 151 160 107 113 6.6 6.8
iy 152 1568 100 112 6.3 6.7
6 144 156 99 11.3 5.6 6.8
& 13.8 1565 9.1 10.6 5.2 6.3
100 125 150 8.1 105 44 6.0

Unit : percentage

Table 6. Enlargement ratios of horizontal lrnear measurements (H1a
~H5rRt)

113 113

11.3

11.3

o
vy 11.3 113 11.1 111
6 11.3 113 11.3 117
g 106 106 106 106
10° 10.6 10.6 106 106

Unit : percentage
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Table 5. Enlargement ratios of horrzontal linear measurements (H1wt
~Hb

8.9

g 9.2 9.2
10° 8.1 8.1 8.1 8.1
Unit : percentage
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Table 7. Enlargement ratios of mean vertical linear measurements at
different horizontal rotations

CHEHAOlX| 58| X| 28(1) 2001

Table 8. Enlargement ratios of mean vertical linear measurements
(V1~V5) on P-2 at different horizontal rotations

0 15.6 11.0 6.8 o 11.0 110 110 110 109
2 154 11.0 6.8 2 106 107 11.0 11.0 11.0
& 154 10.9 6.6 4 104 106 109 110 11.2
6 15.5 10.8 6.7 6 102 106 11.0 112 11.3
g 15.6 10.8 6.7 g 100 105 11.0 113 115
10° 15.5 10.8 6.7 10° 9.7 103 109 11.3 11.8

Unit ¢ percentage

Table 9. Mean angular measurements at different horizontal rotations

Unit : percentage

Right ~
2 Lo Pl P2 P33 &
0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0
A 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0
4 90.0 90.0 90.0 90.0 90.1  90.0 90.0 90.0 90.0 90.0 90.0 90.0
6 91.0 91.0 904 90.0 90.0  90.0 90.0 90.0 90.0 90.0 89.5 90.0
8 91.0 91.0 90.9 90.0 90.0 90.0 895 90.0 90.0 89.1 89.0 90.0
100 . 920 91.0 91.0 90.1 90.9 90.1 89.0 89.1 90.0 89.0 89.0 89.5
Unit : degree
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Fig. 5. Schematic drawing that shows the change of enlargement effect according to the object’ s rotation at the porionic axis.
6 angle of rotation, of which center at the porionic axis
61 angle of rotation (a~b), of which enlargement ratio is at the maximum
-2 angle of rotation (b~c), of which enfargement ratio becomes the same as when the object is parallel to the film
6-3 : angle of rotation (c~ ), of which enlargement ratio becomes reducing
TOD : Tube-object distance (Bfeet)
ML MidsagittalH_ateral film distance(160mm)
F :focal spot (tube)
a : right side end of the object when the object s midsagittal plane is parrarel to the film
¢ ! intersecting point
d :length of object(160mm)
Po : Porionic axis

190



T ZoA] Hlg} Bol) AlAHMEe 2w AA AW R A
e At o849 29 Fuge BE o RYdA
U 39 Ao 2 7EHth a8y Table 13 2004 2 5= 9l
ol 4 ASA ] HrAA thhel Afo)r}t Yyt
P-1(#F7% ol2d )X E 0.1%2 ¥ WA, P23
Al B)dME 0.2% 2811 P-3(ZE2 BollME 0.3%<
HH oA &9 Afolrt it o)g} o] B olzE
& oM & Aole AZeRY Aoz isdHT) wa
Ziztel goja et Fulg W9l =717} p-3, P-2 2 P-1
ol #0 8 et 22, 5 9 77k p-39 Fulgo] Zo
B2 P-loAg Sda o] AZ 0 Fr) wragsgc e
& AZX A B 2 $X4 J3E A vepd At dg
|

a8y 2 Tng 52 $/E 2478 (skull holder)dl
AN A2FHE AATE e GAAE) BAd) o
2 53 A&A (SNA, SNB, SNPg)9| #3el| B3 dFol|A],
T SolA] v} 2 a7 GAAMNEe R 10°8AEH
SNAZF ¢F 0.30°, SNB7} 0.50° Z2#]a SNPge] 0.46° ¢ 7+

A%, 30° AW 72 068, 1.58° 2 1.81°9) 44E U
BT B3d o o 2 ATdA] ekt Ansks Ay

© 23z dddn) o] 79 Tng §9 A7l et 23

ol 274 melelol & Aol Se] 91 Ao AZEr. A

A, Tng 6 AZFNEE FNE 23 ERA Y ALold 14
A7l F o] & A7 E S o] 43 ul, AxFANZ] FS=

it

AR B2 AP B S AP ojE &o) YRS AL
2 ARG, &R, ¢ dolxd dHey A Aole 7}
FAE A E Zolw A7 digitizere] AH-C.E 213k
AS 2 #=9 F IA 3o 912 Rog rhedn.
A S AFAdH T BE] Hyo] fAHA P
Z AFAHe] 72 v HE 207 3AH 75
U3 D& FAM T Tl whgt Ful g2 olzt YL Aojet
waEHFig. 5). Fig. hollA Ho], 9] Zol& A A
]

e
29
24,
v 5

7} porionic axis(¥] FANE FAZELE ) BT 2o
A7) AR g-19] ZEoME Bl gol HAt Zrisle]

945 49 bl o|2m HuA7} Akt b & $3 o F
FH 6-2 WolM e g go] A} Fastel e g
Z7VFe 0%7} Ha, o] g-39] WY = AE&RAoz
£9] 72t 2Adnt. o9 2L 7131ek el Frie} H49) 9
ol g-13} 4-29] Axe] MY go) A2 (Z ANy 2
ool wheh kA ekt we o] Aol A 19 A%
AA A 54 ASAAA ] A7t 160mme 7 -Foll 6-17%
6-29] o2 W7 0~6"0|B, g-10] F'<) W] o] 2H Tojg
Z7Ve) AulAE 0.14%7F B0 ol& IAHA 9] 3o
AZA o] BT 2o 77tdA BR2A-gAATE Al 7
2 Qg guige] 37t aeln ) o sALA Zolg] 3t
a3 79 AR 89) Hwo) e 2 e,

Table 614 ¥ 4 g%ol, 0" IA9] ghfgo] 11.3%2 7
o 3l 2, 4" 2 6°9 BT A Ale] BREH o]}

|

191

thstobx|2bsts| x| 28(1) 2001

PE Aoz Yeht dA AFE o84 Fu&e S71E #E
& & ek 28y 079 H3re 2 4°3 A A19] Hdre9b Hbre
A 11.1%% 2318 dhge] 747 E 69 HorollM e
11.7%% JeEv+= 55 2& thao] Aolrt 9ot oj 24
ZE 06 A A9 Bee Bdsh, 4°3d A& &
&9 Z7P7) dolot Felm Bstn o8l Az vehd
A& AZe 7 og Aoz FHHT ol 2 A=, 0~
69 FTZ I Al o]&A Fd&9 HUXL 0.14% e
o o] A7 A WA AdAA WEREe] AR/ 0.1
~0.3% W9 A& ne3thA, 0~6" 9 FF5 3 A9
A gehde o] 28 g e 9449 9t e R
o= 759, ofdl Hlg) g-32] W (Fig. 5, €& A9 ¢4 o
)9 89 10°9] FA Aol )l &o] 11.3~10.6%= e
v g g0 7Havt e #AE T Table 6).

A BAFZ A A5 (0~6)d] watde Fuge
7P A, 1 o)t A A6 o)) ol At &
o] Az} tadte @A, BT oA vl & satAY 5
(Fig. 5 EAIE 9] sldk) &, 45 AZolE QAT A9
o] SRS e AT V3(Fig. 3)9] §-Fell &4
sk ASHE el ASA A vehde d/dolrt. aeu 3
AHe] #=(Fig. 5ol EAIE €9 ekl EAJsh= ASA
drE FEAAHe] dF o' IAHHe 71z A7 #
Agle] glAe] A&z FAalo] A Hf&o] gt T
) Table 59llA B 4= 9l%e], 7179 Fxe] gle 0° o419
B ol 11.3%) B8k 2 oA 10.6%, 47914 10.0%, 6
oA 9.8%, 8N4 8.9% 2 10° oM 8.1%% veh} Ao &
H&o] Aal Fadhe A #EE 4 A%t :

o] 43} e IAtA o] FH A (FFS 3|7 o T A
Zx9] g Wl Bisly, FAASA (VI~VE) FU&
Hale g2 S Jehie Zlog dddd & @3 Fo
2 JAHE 24 FAASA = FRASA A G 2 3
Aol A2z oA g go] FA FUbE D, BE 02 34
£ e Bigol Hah ghaso] FFAdHe] dET
A7HE o] 29 uf Fuf & 7t Ao ALK B
B 3A0l gl ArjolM £-AER 9] o]l 24 Fu)
£0] 10.9%%) Al ]3] Table 8¢ Yehg5o], V54 (7ol
A 10.9%, A 11.0%, 49X 11.2%, 64 11.3%, &
A 11.5% 2 10°9M 11.8%% veh} gHe Zert 37}
5 o) FE GA] FrietE S AT F AdeH
Fo i AZFeRE TEH = AR AT o9
iz, vie g 7oA 11.0%, 279141 10.6%, 47
A 10.4%, 6 1A 10.2%, 8 A 10.0% = 10° A
9.7%2 Jeh} 1A Zter) 571845 Fugo] fadte

A& B2 5 U

SAAS) % A%elS ARF Ao o FRAET FHAE
225 P29l V)L FA0E ¢ IS BE FR A
e} 7L B FRFele FFAR P2 42 33
2 4F5AAWI)Y A3 ANF VIZ veelAlel Bog



J Korean Acad Pediatr Dent 28(1) 2001

Z3} V39 920 A3 V4T VhollA el Bg Fhe
12402 F3] AL 9 a7} g7le st A< BY3)
o}, 28y o] AolA] AAZE o132 7] He P-13 P-30| P-

7247} 60mme] F3HE Ad YA FRE0|oJA 7119
343 g7 P-19] V3L FZo= P-39 V32 $=202
A5l P-13 P-39) V1 V2ollM e B8 Za%st v4ast
V5olX el Fdlg F7hEE tha ztel7t bt olg) e A
o] A7}= Table 894 Uehd Aoz AN & V1Z V2
oM< & FF i) V49 Vholx e ShE Hd &
7hEFET ¢ 0.2%3 = B 2 Ao 2 Yelton, 9A] o] 3
A= AZLFH7E FH Y o2 wdkdr,

TS a9 #ATE A Al A S Hske YA
12 FHASX o FAASA ] AHEZRE d S0 7bE
& Aoz teddh B 99 vehd AAH, 0~4"9 #7423
A A B, &z, #2349 Atel= 0.1° 0139 o, 6~
10°9] A Aledle #&43 $7be] 90~91° 2 Z7H=EA %, 4
23} 322 90~89° = ZHAHUTE 242he] platezte] Wl wol
A P-1, P-2 2 P-3 €2 Zt=9) Az} 34 eyt &
3] P-19] 4elA 7178 & Aol & Hole AL, P-1¢] P24
P-3ET} #Fel 717k9] MLol #A 3] M Wsle a3r}
o & Ao e 23y 6°9 8 dMe P-1, P-2 2 P-
39 $7to] 718 Ho|x] gstom & p-39] Az #HA
7HARA A 2 AZLHI 2 S vHE Ao E A
W old] gk A& H3tle 2ok FUZ 7) 9} ASA 9
olg-o] g o7 e}

ool Anz n|Fo], EF FAMANE o] &8 A
o glo] FAE AALE =ol7] A e B Fe BE
SFE Fole o] ulL- Fasdirh 53] 94 gAY A
SAAHE 5 HYPJAZ o] FEE dl= A A ¢ F
a3t olF Yt e FH IR ArAY AAE 1F
AT steleke 33 SjAlAY HSAdHE 28] H3P ity
o gk ARl o Ao AAZ |9} A o]E9
HYPA 7} o] FA FL ASole 9 Tl wet gg
o] Z}7] tiEthe AME & nEdlojol & Aoz dndr)

N
o B

)

V.2 E

EF TEAMIAR 2] BAA 9 FFAEHES &9
BRAATE FAE oA DA £A3H (+20°,
+10°, 0", -10°, -20°) 22z BALA S FFAAHET 259
Bgo] o] FoRA] g FAAY £HIAH(, 2°, 47, 6", &
g 10°)dl w2 gojge] WalE Fristusl s o2 st
o A3 9 £HI AL AL AT = UE A of
ZFH(235mm X 300mm X bmm) 2.8 AZE AAF 7|75
AZste] Zbztel do 217 2mm9) stainless steel balle #
ZA)713 ML A8 160mm=, BE2A-9AH A S 5 feet
2 3] KonicaZ &l 50kVp, 10mAZ 0.2%7 &4

4 2 BolM AASA 2 A=ASA A9 g,

+,
a

192

21 JAHe AEAAEE FAoE 3 - dAAQ aF
3HH 722 7o Aglald 2% gl &9 AfolE FHEA o
&8 A7 AY7)el Bashe vlolth

1. 7179 BFA13%e] 59 HYPS AAT el +
A3A A B 4EASAE FUE9 Aol7t gie wHA,
BE AAZRE P-194 0.1%, P-2914 0.2% 281 P-
3014 0.3%2] HH ol Zol 7} Vbt

N RTF EeR 2,4 2 6°9 £E3A A 959 F
PAZA (HIRt~H5Rt) 9 Sl&2 11.3~11.1%=2 Y&
U 09 11.3%9 & Aol7t 1ok, 89 10° 9] 33 Al
o] &L o 10.6%= VeI &9 A7) FElska
t}. oldl HlE EE o= JAHe FF FHASA
(Hlu~HbwE A% F7tet §7 g0l 10.6~
8.1%2 AR ZaHA)

3. 7177 83 A B¢ S22 HEHE +59 FHAS
A (V4st VE) & AAZe Z7tet A Fuigo] 11.0~
11.8%2 A2 Z7HEQ1, & 202 A 339 ¢
AAZA (V1 v2)e &L 10.7~9.7%= AA 4
7+ AR

T $RIA A B 202 HAEHE +59 9
A9} FAASA = Bg Aolrt 2A Fkou, FHS
Me FAAZA BT FEASA 7 o & #4E W
ot

5. 7177 B 202 20 2 49 £HIA A] o= A4, 8

7t #zt 2 97 5o AxASH o Wyt gldled, 6,
& 2102 AP ALSFE A47 £ 90~91'=
Az} Z7HE9 2, 3243 822 90° ~89° 2 AAt AAHA
o

B\

Figy

il

2D

1. Broadbent BH : A New X-ray technique and its ap-
plication to orthodontia. Angle Orthod 1:45-66,
1931.

Hofrath, Herbert : Die Bedeutung der Rontgenfern
und Abstandsaufnahme f r die Diagnostik der
Kieferanomalien. Fortschritte der Orthodontik
1:232, 1931.

3. Higley LB : A Head positioner for scientific radi-
ographic and photographic purposes. Int J
Orthodont & Oral Surj 22:699, 1936.

Margolis HJ @ Standardized X-ray cephalographics.
Am J Orthod Dentofacial Orthop 26:725, 1940.

5. Baumrind S, Frantz R : The reliability of head film
measurement 1. Landmark identification. Am J
Orthod Dentofacial Orthop 60:111-127, 1971.

Paul W, Donald EJ, Karen LH et al. : Landmark
identification error in posterior anterior cephalomet-



10.

11.

12.

13.

14.

15.

16.

rics. Angle Orthod 64:447-454, 1994.

. Adam JW : Correction of error in cephalometric

roentgeograms. Angle Orthod 60:3-13, 1940.

. Brodie AG : Cephalometric roentgenology: history,

technics and uses. J Oral Surg 7:185-198, 1949.

. Thurow RC : Cephalometric methods in research

and private practice. Angle Orthod 21:104-116.
1951.

Thurow RC : Atlas of Orthodontic principles.
CV.Mosby, 1970.

Bergersen EQ : Enlargement and distortion in
cephalometric Radiography: Compensation tables for
linear measurement. Angle Orthod 50:230-244.
1980.

Bj rk A, Slow B : Measurements on radiographs. J
Dent Res 41: 672-683, 1962.

Hixon EH : Cephalometric and longitudinal re-
search. Am J Orthod Dentofacial Orthop 46:36-42,
1960.

Salzmann JA : Limitation of roentgenographic
cephalometrics. Am J Orthod Dentofacial Orthop 50:
169-188, 1964.

Wylie WL, Elsasser WA : Undistorted vertical pro-
Jection of the head from lateral and posteroanterior
roentgenograms. Am J Roentgenol 60:414-417,
1948,

Vogel CJ: Correction of frontal dimension from head
X-rays. Angle Orthod 37:1-8, 1967.

193

17.

18.

19.

20.

21.

22.

23.

24,

Chetaox|Hats x| 28(1) 2001

Vincent A, West VC : Cephalometric landmark iden-
tification error. Aust Orthod J 10:98-104, 1987.
Newman KJ, Meredith HV : Individual growth in
skeletal bigonal diameter during the childhood peri-
od from 5 to 11 years of age. Am J Aust:157-187,
1956.

El-Mangoury EH, Shaheen SI, Mostafa YA :
Landmark identification in computerized posterior-
anterior cephalometrics. Am J Orthod Dentofacial
Orthop 91:57-61, 1987.

Mitgard J, Bj rk G, Linder AS @ Reproducibility of
cephalometric landmarks and errors of measurement
of cephalometric cranial distances. Angle Orthod
44:56-61, 1974.

Cavallaro A, Winzar CF, Kruger BJ : The repro-
ducibility of two methods of lateral skull radiography
for cephalometric analysis. Aust Dent J 19:122-126,
1974.

Cooke MS, Wei SHY : Cephalometric errors: a com-
parison between repeat measures and retaken radi-
ographs. Aust Dent J 36:38-43, 1991.

Mel LK, Ceib LP, William RP @ Subtraction radiog-
raphy to assess reproducibility of patient positioning
in cephalometrics. Am J Orthod Dentofacial
Orthop:350-354, 1993.

Tng TH, Chan CK, Cooke MS : Head posture and
angular measures. Am J Orthod Dentofacial
Orthop:337-341, 1993.



J Korean Acad Pediatr Dent 28(1) 2001

Abstract

EFFECTS ON THE ENLARGEMENT RATIOS DUE TO
CHANGES OF HEAD POSTURE ON LATERAL HEADFILMS

Young-Hun Seo, D.D.S., Yeong-Chul Choi, D.D.S., M.S.D., Ph.D.

Department. of Pediatric Dentistry, College of Dentistry, Kyung Hee Untversity

This study was designed to evaluate the effects of angualtion changes of head posture on the enlargement ra-
tios of a lateral headfilm depending on the vertical or horizontal rotation of the objects. A device was constructed
to measure regional changes of enlargement ratios. The device was held within the cephalostat and cephalo-
grams recorded at each measured degrees of the device tilting, vertically and horizontally. The enlargement ra-
tios of the horizontal, vertical, and angular measurements on the films taken at each tilted angulations were ob-
tained and compared with those on the films taken without rotation.

In summary, the enlargement ratios of the horizontal linear measurements were decreased during horizontal
rotations. The enlargement ratios of vertical measurements of the right side on the film were increased and
those of the left side were decreased by the horizontal rotations. Enlargement ratios of horizontal measurements
were affected further than those of vertical measurements by the same angular changes of the horizontal rota-
tions. Therefore, a disruption of parallelism between the object s midsagittal plane and the film could result in
distortion of the image while vertical rotation around the object s porionic axis would not significantly affect the
enlargement ratios on the headfilm.

Key words : Lateral cephalometric radiography, Enlargement ratio, Error, Linear measurement, Angular
measurement
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