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Fig. 1. Axes of rotation. X, transverse axis; Y.
posteroanterior axis ; Z. vertical axis.
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-10° -5’

+5’ +10°

Fig. 2. Posteroanterior cephalograms taken with the head rotation around the transverse (X) axis.
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Cg - crista galli

ANS - anterior nasal spine
NC - nasal cavity (R)
NC'- nasal cavity (L)

Mx - maxillare (R)

Mx'~ maxillare (L)

Um - upper Ist molar (R)
Um'~ upper st molar (L)
Lm - lower 1st molar (R)

Lm'- lower 1st molar (L)
Ag - antegonion (R)
Ag'- antegonion (L)

Me - menton

Fig. 3. Anatomic landmarks used in this study.

. Cg-Me : Total Facial Height (TFH)

. Cg~ANS : Upper Facial Height (UFH)

. ANS-Me : Lower Facial Height (LFH)

. HR-MXx : Right Maxillary Height (MxH)
. HR~Mx’ : Left Maxillary Height (MxH)
. HR-Ag : Right Ramus Height (RH)

. HR-Ag’ : Left Ramus Height (RH)

—
-~ Oy Ot s WDy =

Fig. 4. Helght measurements used in this study.
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=, 508 9dd e -2 BN ARFFIAAAD B F48 FF3 A v}
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o. A7z EERERES
SAS(Statistical Analysis System) BA T2

o] At FEAUXE T3tz 2t 3

a9 Azt ofd e AlZ3] 7hel repeated ANOVA test&

& ogdte] 7 HAARAN F9E FRFPML @ 2% RE FBoN AL 49348 vy
ARG 7 AZGRe] FART BFARE T (Table 1).

stn 2t FAztRaM el ASAE snEde] 9 240 N nAASA 9 7 FHH A}

3] repeated ANOVA testE Al stslc) "o Rdixe] mAAZA e zelE =23E Al
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. NC-NC’ : Nasal Width (NW)

. Mx-Mx' © Maxillary Width (MxW)

. Um~Um’ © Intermolar Width of Maxillary
First Molars (MxMIW)

4. Lm-Lm' | Intermolar Width of Mandibular
First Molars (MoMIW)

. Ag-Ag’ : Mandibular Width (MnW)

Lo DN

o

Fig. 5. Width measurements used in this study.

2 Cg-Me to MSR
ZANS-Me to MSR
£Cg-Mx to HR
2Cg-Mx’ to HR
£Cg-Ag to HR
<Cg-Ag" to HR

R i

Fig. 6. Angular measurements used in this study.
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ok RH, MxHE F5-8 shiolA 3oz 3313
< W AR SoVske B%E, LFH, TFHE d4 24
e A%E By

2. AN SR [IE EAHEF0l Sl

sl ASA e Hie TZHUAE T 74 3
A7z M e AlSA Thol repeated ANOVA testE
A Aa 5709 EAASZYLE S ONW, MxW,
MxMIWE EAA 948 2olx &gtert MaM
IW9 MnWe EARLR #2 #elE Byt
(Table 2).
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Table 1. The comparison of mean values of height measurements among each head rotation angles

Variables -10° -5° 0° +5° +10°
(mm) Mean SD  Meamn SD  Mean SD  Mean SD  Mean SD P
TFH 1256 109 126.0 105 1256 9.9 1243 101 1214 103 ok
UFH 589 53 585 55 58.4 5.1 59.3 50 59.2 6.1 *K
LFH 66.8 7.1 675 6.6 67.3 6.3 65.0 6.7 62.2 6.2 Hokk
MxH (R) 584 6.3 59.3 6.6 594 5.7 59.9 59 59.1 6.8 ok
MxH (L) 579 7.0 59.0 7.0 59.0 6.5 59.3 6.4 584 7.1 *ok
RH (R) 9.7 9.3 100.1 9.2 102.3 85 1065 85 107.1 8.4 ok
RH (L) 94.6 9.2 98.7 9.0 101.4 3.6 104.4 8.5 106.2 8.7 ok
SD, Standard deviation ; NS, Not significant; * p<0.05 ; ** p<0.01 ; *#+* p<0.001.
Table 2. The comparison of mean values of width measurements among each head rotation angles
Variables ~10° -5° 0° +5° 07
(mm) Mean _SD  Mean SD ___Mean SD  Mean SD Mean___SD ’
NW 354 24 35.0 2.4 351 24 349 26 35.2 29 NS
MxW 71.0 41 70.8 43 712 39 714 4.0 71.7 39 NS
MxMIW 62.9 33 62.7 32 62.8 33 62.8 3.2 62.7 3.2 NS
MnM1W 60.7 32 60.5 3.1 .60.4 32 60.5 3.1 60.3 31 ok
MnW 975 48 96.5 4.7 95.6 49 94.8 45 93.6 46 ok
SD, Standard deviation ; NS, Not significant ; * p<0.05 ; ** p<0.01 ; *** p<0.00L.
Table 3. The comparison of mean values of angular measurements among each head rotation anglies
Variables ~10° =5° 0° +5° +10°
() Mean SD  Mean SD _ Mean SD  Mean SD ~ Mean SD P
2 Cg-Me to MSR -0.3 0.7 -0.2 0.7 -0.2 07 0.0 0.7 -0.2 09 NS
£ ANS-Me to MSR -0.5 1.3 -0.4 14 -0.3 14 0.0 14 -0.4 18 NS
/Cg-Mx to HR (R) 58.0 29 586 29 586 25 587 2.0 581 32 *H
+Cg-Mx to HR (L) 59.0 31 594 2.8 59.2 2.7 59.2 2.8 588 32 *
/Cg-Ag to HR (R) 62.9 2.0 64.1 16 64.9 15 65.8 15 66.3 1.6 HhE
/Cg-Ag to HR (L) 62.9 2.6 64.0 2.2 64.7 2.1 65.5 2.0 66.2 2.0 A

SD, Standard deviation ; NS, Not significant ; * p<0.05; ** p<0.01 ; =+ p<0.001.

3. AN SEHIX0| (2 AT HZ=XIC) Hgt EAR §o3E BT (Table 3).
71T4x1(o e AEAEX 9} 24 F13 -7}
BHAEERWAA #GA] $2F F15 2 o) SO M9 ZeAZ3R] 749 zto] 2 21818 AT Fig.

B A SA ) WskE doti] skl 4 AWA gg pe Ans Agu ARAZYE 2 LCg-Ag

EL

ZollMe AFA Y] B BEFUAE ot 4 3 to HR9] Walao] 714 7 m BHZ shato]A] ke
73.74'50" A el Al&A 7ol repeated ANOVA testE 2 AANALS W A Zrlske AL HAth

Al A3 6709 A=AEYE 5 2CgMe to EAAcR &2 Ve 6% z uAA=Y
MSR, 2ANSMe to MSRE $71% XS 2ol 20 za0} AuAz9sse 9o 28 453
A gkskont ,Cg-Mx to HR$} «Cg-Ag to HRS BolA EAA o2 Hygon AZx e Hsis
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difference values (mm)

Fig. 7. Changes of

difference values {mm)}

Fig. 8. Changes of

difference values in degree

Fig. 8. Changes of

M TREAIAL BHA] F2ol AE0

Lz MXH R)
[ MxH (L) |
-~ RH{R] |
——RH(L)

head rotation angle

height measurements in sach rotated position compared to the refersnce position (0° ).
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2.0 5
”f\*\ e NW
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' ~e MXMTW
2.0 e MAMIW
, - MOW |
4.0 it LS
8.0
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-10 -5 0 5 10

head rotation angle

width measurements in sach rotated position compared to the reference position (U° ).

3.0

—— £ Cg-Me to MSR
m- £ ANS-Me to MSR
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H

-10 ~5 a 5 10
head rotation angle

angular maasurements in sach rotated position compared to the reference positlon (8° ).
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- ABSTRACT -

Effects of vertical head rotation
on the posteroanterior cephalometric measurements

Eun-Hee Koh, D.D.S., M.S.D., Ki-Heon Lee, D.D.S., M.S.D., Ph.D.,
Hyeon-Shik Hwang, D.D.S., M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry, Dental Science Research Institute,
Chonnam National University

This study was performed to find out how much projection errors in the cephalometric measurements were made
by vertical head rotation in taking posteroanterior cephalograms. 25 adults without any apparent facial asymmetry
or severe sagittal skeletal discrepancy were selected and the posteroanterior cephalograms were taken with the
head rotated 5° , 10" superior and inferior each to the reference position{Q° ). The 7 height, 5 width and 6 angular
measurements were taken at each 5 positions. Through the statistical analysis of all measurements taken at each

rotated position, following results were obtained.

1. The projection errors of height measurements were remarkably larger than those of width or angular measure-

ments.

2. Among the height measurements, the farther to the rotation axis the measurements were, the larger the projec-

tion errors were.
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3. Among the width measurements, mandibular width and intermolar width of mandibular first molars showed
significant differences between the values taken at each rotated position, while nasal width, maxillary width and
intermolar width of maxillary first molars did not.

4. Among the angular measurements, the angle between horizontal reference line and the line that is connected to
crista galli and antegonion or maxillare showed significant differences between the values taken at each rotated
position.

The above results suggest that it is needed to the effort to keep constant head position for taking the useful
posteroanterior cephalogram, because projection errors are caused by vertical head rotation.

KOREA. J. ORTHOD. 2003 : 33(2) : 73-84

Key words : Posteroanterior cephalogram. Vertical head rotation, Projection errors



