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Mija Kim, Bo-Ram Choi, Kyung-Hoe Huh*, Won-Jin Yi**, Min-Suk Heo*, Sam-Sun Lee**,
Soon-Chul Choi*

Department of Oral and Maxillofacial Radiology, School of Dentistry, Seoul National University

*Department of Oral and Maxillofacial Radiology, Dental Research Institute, School of Dentistry, Seoul National University

**Department of Oral and Maxillofacial Radiology, and Dental Research Institute and BK21, School of Dentistry,
Seoul National University

ABSTRACT

Purpose : To investigate the reproducibilities and compare the measurements in digital and MDCT-synthesized
cephalometric radiograph, and to investigate the effect of head position on the measurement during imaging with
MDCT.

Materials and Methods : Twenty-two dry skulls (combined with mandible) were used in this study. Conventional
digital cephalometric radiograph was taken in standard position, and MDCT was taken in standard position and two
rotated position (10° left rotation and 10° right tilting). MDCT data were imported in OnDemand® and lateral cephalo-
metric radiograph were synthesized from 3D virtual models. Two types of rotated MDCT data were synthesized with
default mode and with corrected mode using both ear rods. For all six images, sixteen angular and eleven linear
measurements were made in V-Ceph® three times. Reproducibility of measurements was assessed using repeated
measures ANOVA and ICC. Linear and angular measurements were compared between digital and five MDCT-
synthesized images by Student t-test.

Results : All measurements in six types of cephalometric radiograph were not statistically different under ICC exami-
nation. Measurements were not different between digital and MDCT-synthesized images (P> .05). Measurements in
MDCT-synthesized image in 10° left rotation or 10° right tilting position showed possibility of difference from digi-
tal image in some measurements, and possibility of improvement via realignment of head position using both ear rods.
Conclusion : MDCT-synthesized cephalometric radiograph can substitute conventional cephalometric radiograph.
The error on head position during imaging with MDCT have possibility that can produce measurement errors with
MDCT-synthesized image, and these position error can be corrected by realignment of the head position using both
ear rods. (Korean J Oral Maxillofac Radiol 2009; 39 : 133-47)
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(Toshiba, Japan)2 10 x 12 g1%]2] Fuji IP cassette 3AS ©|
235}y Fodsleiom FCR 5000RS E3}ed IP cassetteS
2Ehe] ke AREA Aetaleh AL SRR
UL AR o] o] 71L& vl A I T3] A A
A o] A7 150 cm, F)22] AZFA|AH =} IP cassette
ol A=7b 15emzt HA de] FdjES 110%7F H=S
&}9dv}. MDCTX Somatom Sensation (Siemens, Germany) 2.
2 120 kvp, 50 mA, scan time 2.8 s, matrix 512, thickness
0.75 mm, length 256 mme] %7 o2 #HJ3stgt}. On-
Demand® (CyberMed, Korea) 2 73L& o]&, 110%2] &

Fig. 1. A sample of human dry skull without cranial vault.
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AP (BIAE, CT 4 2%, CT 4 10° 4
H 314 [10° left rotation], CT A 10° 3 34 44, CT &
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%, Fig. 3% FEFAPAIAAA $4 =279 (V-Coph™
Ver 6.0, Cybermed, Korea)& o] &-3}o] 22” LCD U EA
o Aol AR AZAE dGen Ases ASAE
=739k
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Fig. 2. Samples of skull positioning during MDCT procedures. (a) standard position, (b) 10° left rotation around z-axis(vertical axis), (c)
10° right tilting around y-axis(antero-posterior axis).
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Fig. 3. Samples of 6 cephalometric
radiographs. (a) conventional digi-
tal, (b) MDCT-synthesized image
at standard position, (c) MDCT-
synthesized image at 10° left rota-
tion position and (d) corrected ima-
ge from (c), () MDCT-synthesized
image at 10° right tilting position
and (f) corrected image from (e).

APAAALALS] ZAHAE 71F0E S/ CTE ol gstel  FAT SYFRFARAAAAL] AZAe) Ay
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2 7t 9l Aoz vepdet aey 33 wa 2329 37
2] zfo]E 0.5° w]Hlo] it} (Table 3). MDCTo| A &HA &

1. 22te] FUEEAHUAMARKIONN HESA/2) @2 Frele 057 PIRLITE (Tuble 9. MDCT 78
S48 51 (Tables 5.8 ZPERFAPAPIA L 57H] A4 mE 27 A
Mgt Blm(Tables 3:6) 23 2% 1CC 3ol ob AR el FRHouh WR2HY
A Y SER AN, 224N MDCTelA  AHEAS] P gke] .05 w]Ekel 97}, EEAA MDCTH|A
AT EFRFABALN, 4T MDCTAIA § SR SRR ARAAALE 37 (SNB, Facial angle,
A3 ZUERFAYAARL, £3314 MDCTIIA $4- M planc to FH), %311 MDCTelA 48 S5t
FAg SWERF AN, 52 3H MDCTA & AWARIARLS 7] (L1 to NB [mm]), 422} 34 MDCTel| 4]
A8t 2ulE R g AN AL, $22]3)AH MDCTO| A 43]- gAdst SuPERFAUAIIALZLS 17 (UAFH), 42 314
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Table 1. Definitions of cephalometric landmarks

207} 2

Landmark Definition
Sella (S) The center of the pituitary fossa of the sphenoid bone determined by inspection
Nasion (N) The junction of the frontonasal suture at the most posterior point on the curve at the bridge of the nose
Porion (Po) Anatomical porion. the most superior point of external auditory meatus
Orbitale (Or) The lowest point on the average of the right and left borders of the bony orbit

Anterior nasal spine (ANS)
Posterior nasal spine (PNS)
Point A (A)

Point B (B)

UIA

UIE

LIA

LIE

Condylion (Cd)
Gonion (Go)
Menton (Me)
Gnathion (Gn)
Pogonion (Pog)

The tip of the median sharp bony process of the maxilla at the lower margin of the anterior nasal opening
The most posterior point at the sagittal plane on the bony hard palate

The most posterior point on the curve of the maxilla between the anterior nasal spine and supradentale
The point most posterior to a line from infradentale to pogonion on the anterior surface of the symphysial

outline of the mandible

The apex of the maxillary central incisor

The incisal tip of the maxillary central incisor

The apex of the most anterior mandibular central incisor

The incisal tip of the mandibular central incisor

The most posterior-superior point on the curvature of the condylar head
The midpoint of the angle of the mandible

The most inferior point on the symphysial outline

The most inferior and anterior point on the symphysial outline

The most anterior point on the contour of the bony chin

Table 2. Definitions of cephalometric measurements

Variables Unit Definition

SNA Angle Angle between S-N and N-A

SNB Angle Angle between S-N and N-B

Facial angle Angle  Angle between Po-Or and N-Pog

Facial convexity Angle Angle between N-A and A-Pog

A-B plane angle Angle Angle between A-B and N-Pog

Mn plane to FH Angle Angle between Po-Or and Go-Gn

Y-axis angle Angle Angle between Po-Or and S-Gn
Angle between Po-Or and

Palatal plane to FH  Angle ANS-PNS

Occlusal plane to FH Angle Angle between Po-Or and OP

Mn plane to SN Angle Angle between S-N and Go-Gn

AFH Length Distance between N and Me

LAFH Length Distance between ANS and Me

UAFH Length Distance between N and ANS

Ul to SN Angle Angle between S-N and UIA-UIE
Angle between ANS-PNS and

Ul to PP Angle UIA-UIE

Ul to A-Pog Length Distance from A-Pog to UIE

Ul toNA (°) Angle Angle between N-A and UIA-UIE

Ul to NA (mm) Length Distance from N-A to UIE

L1 to NB (mm) Length Distance from N-B to LIE

L1toNB (°) Angle Angle between N-B and LIA-LIE
Angle between Go-Gn and

L1 to Mn plane Angle LIA-LIE

- Angle between UIA-UIE and

Interincisal angle Angle LIA-LIE

Pog to NB Length Distance from N-B to Pog

Midfacial length Length Distance between Co and A

Mandibular length Length Distance between Co and Gn

. Pog to N with respect to
Pog-N perpendicular Length N-perpendicular
A-N perpendicular ~ Length A to N with respect to

N-perpendicular

MDCTOl A 44-848 S5yt 2}
(UAFH, L1 to NB [mm]) fﬂ-%oﬂ A1 Yelydo) (Tables 4-7). L
Yo 2 FFR| 2 Zel= BF 0.5° = 0.6mm o] Tt
3" MDCTeM $4-% J A3t SRR AR A AL
A& 277N FEeAM BF REESAFEAREA S| P ko] .05
o] o §-2o|g ]z} ¢liet(Table 8).

STAUARMARRIO| CHEF MDCT &
LAHMAREIS| H|IEA| H|1 (Table 9)

HAY SUFREFAYAAARSY ASAE 7ES

#F2H] MDCT 34 SWER74uidAbze] A 23]
Z Student t-test2 B w3}F =1, 277 ASH 2F 5o
zko] 7} ¢l (P> .05).

3. MDCT & A| 22| #57} MDCT &4

ZUELTHUAMARRIS] AZR|0| 0%/
045k H| 1 (Table 10)
HAE FgERgAutage] Az sges

10° 43 3]A (10° left rotation) MDCT &4 SulT=3 4
MPAMIARL, 10° 49314 MDCTe] wle] s178 4
A Z2ul= B g AR AR, 10° 422 3] A (10 right tilt-
ing) MDCT &4 23 A A1 AR
MDCTS] Hz| x5 £33 A ;ultﬂ_ﬁ'_ﬂuu})«v}
2] A&X]S Z+7+ Student t-test2 B w3t =1, 2770 A
i‘] = olg Folrt T (P> 05). Lt P ol
o]3}el =S Almrm, 10° 4334 (10° left rotation)
MDCTOJ]H FAZ SubER g AMAAALE-2 AFH, UAFH,
midfacial length®] 37 3} 10° 422] 3]A (10° right tilting)

° A 3] A
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Table 3. Mean and standard deviation of repeated measurements of digital cephalometric radiographs

1 2 3

P* 1cc’
Mean SD Mean SD Mean SD
SNA 82.19 3.21 82.01 3.27 82.19 3.18 194 .996
SNB 77.61 3.66 77.51 3.50 77.69 3.71 252 .997
Facial angle 89.19 3.04 89.32 3.00 89.26 2.95 128 .998
Facial convexity 8.26 7.44 8.23 7.11 7.99 7.36 .349 .997
A-B plane angle -7.99 4.54 =7.79 4.54 -791 4.63 .593 .994
Mn plane to FH 23.92 5.09 23.75 5.19 23.78 5.23 265 .999
Y-axis angle 61.90 3.06 61.81 3.07 61.82 3.03 543 .997
Palatal plane to FH -0.78 3.00 —0.87 2.94 —-0.70 2.90 .140 .994
Occlusal plane to FH 6.58 3.74 6.95 3.69 6.79 3.25 278 977
Mn plane to SN 34.74 6.32 34.84 6.39 34.58 6.52 .084 .999
AFH 132.25 5.78 132.34 6.00 132.31 591 794 .998
LAFH 74.66 4.79 74.78 4.92 74.69 4.88 581 .998
UAFH 58.61 3.17 58.60 3.13 58.65 3.18 958 .994
Ul to SN 96.27 10.55 96.42 10.20 96.54 10.09 372 .999
Ul to PP 106.29 11.09 106.60 10.68 106.61 10.46 151 .999
Ul to A-Pog 6.50 2.55 6.59 2.74 6.45 2.52 318 .996
Ul toNA(°) 14.08 11.78 14.41 11.50 14.35 11.19 .108 .999
Ul to NA (mm) 3.77 3.18 4.04 3.04 3.78 2.96 .057 .995
L1 to NB (mm) 4.49 3.12 445 3.06 4.36 3.12 297 .998
L1toNB(%) 16.21 10.40 16.01 10.56 15.75 10.52 .024 .998
L1 to Mn plane —6.12 11.16 —6.31 11.19 —6.49 11.37 129 .998
Interincisal angle 145.14 15.46 145.08 15.22 145.40 15.19 .601 .999
Pog to NB 1.68 2.18 1.60 2.20 1.70 2.32 577 994
Midfacial length 92.94 432 92.73 4.48 92.55 4.32 158 .993
Mandibular length 123.31 5.89 123.42 6.11 123.19 6.22 308 .998
Pog-N perpend -1.66 6.64 —1.41 6.54 -1.53 6.46 177 .998
A-N perpend 3.63 3.48 3.72 3.57 3.57 3.27 479 .995
*By repeated measures ANOVA; TIntraclass correlation coefficient
Table 4. Mean and standard deviation of repeated measurements of standard MDCT synthesized cephalometry
1 2 3
P icc’
Mean SD Mean SD Mean SD

SNA 82.28 3.36 81.96 3.23 82.27 3.21 .109 994
SNB 77.66 3.44 77.33 3.51 77.62 3.36 .034 .993
Facial angle 89.23 2.76 89.32 2.90 89.04 2.95 .035 994
Facial convexity 8.44 7.31 8.13 7.13 8.54 7.23 A11 997
A-B plane angle —7.98 4.52 —7.81 4.45 -8.10 4.37 .076 997
Mn plane to FH 23.47 5.11 23.28 5.23 23.57 5.18 .024 .998
Y-axis angle 61.66 293 61.53 2.95 61.86 3.05 .053 994
Palatal plane to FH -1.05 2.93 -1.26 291 -0.86 2.76 .101 985
Occlusal plane to FH 6.62 3.40 6.73 3.35 6.90 3.42 304 991
Mn plane to SN 34.41 6.18 34.51 6.40 34.35 6.30 .641 .998
AFH 130.68 5.72 130.75 5.82 130.90 5.80 341 .998
LAFH 73.87 4.79 73.93 4.92 74.00 4.80 .649 .996
UAFH 57.93 2.75 57.96 2.72 57.93 2.98 924 992
Ul to SN 96.12 10.51 96.29 10.23 96.33 9.99 .796 997
Ul to PP 105.92 11.18 106.22 10.70 106.15 10.66 770 995
Ul to A-Pog 6.82 2.72 7.02 2.79 6.82 2.63 .091 .995
Ul to NA(°) 13.90 12.00 14.43 11.46 14.08 11.38 302 997
Ul to NA (mm) 421 3.20 4.27 321 4.07 3.16 450 991
L1 to NB (mm) 4.60 3.11 4.72 3.14 4.53 3.03 274 985
L1toNB (%) 16.13 10.11 15.95 10.17 16.02 10.27 .851 .996
L1 to Mn plane —6.02 11.67 —5.80 11.37 -5.89 11.41 799 997
Interincisal angle 145.52 15.08 145.10 14.92 145.28 14.87 462 .998
Pog to NB 1.27 2.79 1.67 2.03 1.61 2.31 420 963
Midfacial length 93.21 4.42 92.97 4.19 92.64 4.32 254 982
Mandibular length 122.42 5.65 122.59 5.85 122.25 5.66 .198 .996
Pog-N perpend —1.43 5.87 -1.23 6.24 -1.90 6.42 .063 994
A-N perpend 3.93 3.47 3.68 3.52 3.75 3.36 339 990

*By repeated measures ANOVA; " Intraclass correlation coefficient
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Table 5. Mean and standard deviation of repeated measurements of MDCT-synthesized cephalometry at 10° left rotation position
1 2 3

p* icc’
Mean SD Mean SD Mean SD
SNA 82.12 3.17 81.90 3.20 82.20 2.93 384 978
SNB 77.45 3.73 77.73 3.25 77.88 3.18 .380 980
Facial angle 89.66 3.07 89.50 2.94 89.40 2.63 743 967
Facial convexity 8.34 8.03 7.64 7.06 8.04 6.56 .308 981
A-B plane angle —7.83 5.00 —7.00 4.24 -7.39 4.02 113 973
Mn plane to FH 23.38 5.48 23.94 5.57 23.64 5.22 173 .993
Y-axis angle 61.38 3.19 61.56 3.06 61.65 2.88 671 975
Palatal plane to FH -1.49 2.79 -1.55 2.66 -1.26 2.89 .639 950
Occlusal plane to FH 7.16 4.46 6.53 4.87 5.89 2.28 .164 .863
Mn plane to SN 34.84 6.35 35.13 6.43 34.64 6.24 .059 995
AFH 130.24 5.87 130.03 5.77 130.30 5.64 246 .993
LAFH 73.56 4.61 73.69 4.71 73.47 4.55 592 .993
UAFH 57.71 2.85 57.37 2775 57.70 3.14 144 972
Ul to SN 96.67 10.34 96.53 10.22 96.61 9.51 942 992
Ul to PP 106.59 10.81 106.12 10.77 106.31 10.12 593 992
Ul to A-Pog 6.98 2.50 7.06 2.60 6.88 241 .583 975
Ul toNA(°) 14.55 11.49 14.63 11.29 14.41 10.68 853 994
Ul to NA (mm) 4.25 3.32 4.26 3.12 3.98 2.64 .509 974
L1 to NB (mm) 4.90 3.32 4.50 3.11 4.37 2.97 021 990
L1toNB(°) 16.31 9.45 16.44 9.73 16.53 9.59 761 .996
L1 to Mn plane —6.00 10.39 -6.37 10.67 -5.95 10.37 317 997
Interincisal angle 145.63 14.94 144.89 14.32 143.62 13.64 114 987
Pog to NB 1.72 2.13 1.35 2.62 1.23 2.55 d12 980
Midfacial length 90.89 3.56 91.24 4.12 90.73 3.77 476 949
Mandibular length 121.76 5.84 122.22 5.82 121.78 5.58 .089 .993
Pog-N perpend -0.53 6.47 -0.90 6.26 -1.19 5.67 .633 970
A-N perpend 4.17 3.61 3.60 3.20 3.73 2.68 216 948

*By repeated measures ANOVA; TIntraclass correlation coefficient

Table 6. Mean and standard deviation of repeated measurements of corrected MDCT-synthesized cephalometry at 10° left rotation
position

1 2 3 +
P* Icc
Mean SD Mean SD Mean SD

SNA 82.02 3.33 81.77 2.95 82.10 3.45 .144 992
SNB 77.47 3.70 77.36 3.46 77.47 3.69 .600 .996
Facial angle 89.21 2.87 89.14 3.01 89.25 3.05 746 .994
Facial convexity 8.21 7.18 7.87 6.94 8.30 7.75 344 .996
A-B plane angle =7.79 4.53 =7.40 4.65 —7.95 4.86 .058 .993
Mn plane to FH 23.35 5.22 23.39 5.19 23.64 5.23 .074 .997
Y-axis angle 61.67 3.06 61.66 3.04 61.67 3.20 .993 .996
Palatal plane to FH -1.08 2.68 -0.97 2.63 -0.96 2.55 337 .989
Occlusal plane to FH 6.65 3.98 7.38 4.31 7.21 4.02 147 963
Mn plane to SN 34.34 6.60 34.45 6.50 34.66 6.41 .083 .998
AFH 130.72 5.89 130.94 6.24 130.67 5.93 356 .996
LAFH 73.96 4.72 74.05 5.03 74.06 5.00 818 .996
UAFH 57.78 3.02 57.95 2.96 57.69 2.77 .079 991
Ul to SN 96.40 10.29 96.12 10.03 96.25 10.46 .682 .997
Ul to PP 106.27 10.86 106.18 10.65 106.26 10.98 .962 .996
Ul to A-Pog 6.92 276 6.98 2.65 6.90 2.75 740 .996
Ul toNA(®) 14.37 11.61 14.35 11.19 14.14 12.06 763 .996
Ul to NA (mm) 4.29 3.17 4.08 3.17 432 3.27 400 991
L1 to NB (mm) 4.74 3.23 4.54 3.17 4.83 3.19 .083 .995
L1toNB (%) 15.39 10.02 15.85 9.86 15.71 10.57 AT7 .993
L1 to Mn plane -6.39 10.70 -5.93 10.88 -6.37 11.46 .701 .993
Interincisal angle 145.69 15.63 145.39 14.57 145.52 16.02 .685 .996
Pog to NB 1.66 1.93 1.62 2.01 1.73 1.99 .627 .983
Midfacial length 9291 3.98 92.55 3.95 92.71 4.07 .303 .986
Mandibular length 122.56 5.86 122.63 591 122.52 5.94 910 .995
Pog-N perpend -1.57 6.13 —1.68 6.42 —1.46 6.44 773 .994
A-N perpend 3.59 3.32 3.34 3.27 3.70 3.39 .048 .995

*By repeated measures ANOVA; TIntraclass correlation coefficient
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Table 7. Mean and standard deviation of repeated measurements of MDCT-synthesized cephalometry at 10° right tilting position
1 2 3

P* 1cc’
Mean SD Mean SD Mean SD

SNA 82.52 3.55 82.29 3.46 82.34 3.40 .854 953
SNB 77.60 3.92 77.62 3.86 77.60 3.54 .995 978
Facial angle 88.93 3.04 89.28 3.19 88.88 2.95 .380 972
Facial convexity 9.07 7.36 8.49 7.46 8.54 7.48 298 987
A-B plane angle —8.41 4.61 —7.87 4.70 —8.32 4.79 .230 984
Mn plane to FH 22.95 5.20 23.03 5.16 23.24 4.92 256 .995
Y-axis angle 61.61 3.30 61.20 3.30 61.55 3.12 274 .983
Palatal plane to FH -0.59 2.81 -0.57 2.62 —-0.85 2.76 539 .964
Occlusal plane to FH 6.37 4.15 6.75 3.33 6.37 3.95 788 .896
Mn plane to SN 33.54 6.63 34.00 6.56 33.79 6.09 .176 .994
AFH 129.75 6.02 130.06 6.15 130.08 6.04 452 .995
LAFH 73.39 4.96 73.25 5.17 73.56 4.94 352 .995
UAFH 57.43 3.06 57.96 3.09 57.44 3.33 019 977
Ul to SN 96.28 10.69 95.52 9.56 96.18 10.05 623 .983
Ul to PP 106.23 11.54 105.86 9.94 105.82 10.83 762 .980
Ul to A-Pog 6.77 2.73 6.64 2.74 6.74 2.57 .890 974
Ul toNA(®) 13.76 12.09 13.23 10.96 13.84 11.28 .850 974
Ul to NA (mm) 4.13 3.11 3.71 3.26 391 3.17 438 .959
L1 to NB (mm) 4.76 3.18 4.57 3.08 4.57 3.15 159 .995
L1toNB(°) 16.80 10.08 16.57 9.52 16.41 10.13 751 .988
L1 to Mn plane -4.29 11.02 —4.98 10.49 —4.92 11.34 492 .988
Interincisal angle 144.52 14.99 145.53 14.17 145.01 15.04 599 983
Pog to NB 1.64 2.03 1.57 2.01 1.68 2.13 817 .983
Midfacial length 92.61 3.88 92.65 3.95 92.05 3.86 243 .968
Mandibular length 121.11 5.81 122.08 6.07 121.52 5.62 124 .985
Pog-N perpend -2.16 6.39 -1.42 6.69 -2.29 6.32 .349 972
A-N perpend 3.69 3.07 3.80 3.20 3.40 3.27 544 935

*By repeated measures ANOVA; TIntraclass correlation coefficient

Table 8. Mean and standard deviation of repeated measurements of corrected MDCT-synthesized cephalometry at 10° right tilting
position

1 2 3 "
p* ICC
Mean SD Mean SD Mean SD

SNA 82.08 3.44 82.29 3.46 82.26 3.20 .614 962
SNB 77.48 3.68 77.62 3.86 71.57 3.48 .837 977
Facial angle 89.29 3.04 89.28 3.19 89.07 3.04 123 979
Facial convexity 8.23 7.68 8.49 7.46 8.72 7.33 .348 991
A-B plane angle —7.85 4.70 -7.87 4.70 —8.24 4.60 413 .984
Mn plane to FH 23.57 5.16 23.38 4.90 23.73 5.09 072 997
Y-axis angle 61.63 3.18 61.52 3.07 61.78 3.09 141 .995
Palatal plane to FH -0.94 2.58 -0.63 2.69 -0.71 2.84 .299 978
Occlusal plane to FH 7.28 3.97 6.75 333 6.69 3.42 372 .874
Mn plane to SN 34.61 6.31 3442 6.40 34.58 6.38 174 .998
AFH 130.83 5.80 130.79 6.05 131.00 5.98 232 .998
LAFH 74.04 4.96 73.79 5.08 73.90 4.97 449 .996
UAFH 57.77 2.74 58.13 2.88 58.14 3.08 .046 989
Ul to SN 96.21 10.48 95.52 9.56 96.20 10.23 .641 .986
Ul to PP 106.24 11.00 105.86 9.94 106.29 10.59 .847 983
Ul to A-Pog 6.92 2.79 6.64 2.74 6.85 2.59 496 974
Ul toNA(®) 14.13 12.07 13.23 10.96 13.94 11.44 720 978
Ul to NA (mm) 4.35 3.27 3.97 3.15 3.97 3.15 .074 988
L1 to NB (mm) 4.72 3.20 4.64 3.13 4.50 3.06 .045 .998
L1toNB(®) 16.23 10.21 16.57 9.52 16.40 10.55 .599 .995
L1 to Mn plane —5.87 11.16 —5.63 10.76 =5.70 11.37 .654 997
Interincisal angle 145.04 15.14 145.53 14.17 144.97 15.06 .884 985
Pog to NB 1.72 1.98 1.57 2.01 1.48 241 .379 .980
Midfacial length 92.63 4.10 92.73 3.92 92.34 3.87 541 973
Mandibular length 122.46 5.98 122.22 5.98 122.14 5.64 456 .988
Pog-N perpend -1.39 6.43 -1.42 6.69 -1.87 6.50 115 979
A-N perpend 3.70 3.39 3.80 3.20 3.71 3.43 966 .962

*By repeated measures ANOVA; TIntraclass correlation coefficient

— 140 —



Table 9. Comparison of cephalometric measurements between
digital cephalometry and standard MDCT-synthesized cephalo-
metry

Digital Standard
MDCT-synthesized
Mean SD Mean SD P
SNA 82.13 3.21 82.14 325 995
SNB 77.60  3.62 77.54 342 950
Facial angle 89.25 2.99 89.20 2.85  .949
Facial convexity 8.16 7.29 8.37 7.21 924
A-B plane angle —-790 4.55 —7.96 444 962
Mn plane to FH 23.82  5.16 23.44 516  .808
Y-axis angle 61.84  3.04 61.67 296  .848
Palatal plane to FH =~ —0.78 2.93 —1.06 283 754

Occlusal plane to FH ~ 6.77 3.49 6.75 336 981

Mn plane to SN 3472 6.40 34.44 6.25  .882
AFH 13230 5.89  130.77 575 389
LAFH 74.71 4.86 73.93 481 598
UAFH 58.62  3.15 57.93 2779 448
Ul to SN 96.41 10.27 96.27 10.18  .965
Ul to PP 106.50 10.73 106.12 10.78  .906
Ul to A-Pog 6.51 2.60 6.89 270 641
Ul to NA(®) 1428 11.48 14.14 11.59 967
Ul to NA (mm) 386  3.05 4.18 316  .736
L1 to NB (mm) 4.43 3.09 4.69 313 786
L1 toNB(°) 1599 10.47 1599 10.15 >.999
L1 to Mn plane —-6.31 11.22 =592 1142 909
Interincisal angle 14521 1527 14527 14.93 988

Pog to NB 1.66 222 1.60 212 931
Midfacial length 9274 435 92.86 417 923
Mandibular length ~ 123.31 6.06 12242 569  .620
Pog-N perpend —1.53 6.53 —1.52 6.14 994
A-N perpend 3.64 343 3.71 341 946

P: Student t-test between digital cephalometry and standard MDCT-syn-
thesized cephalometry
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Table 11. Data reviews of previous study

A0[A

2|

+10° (toward focal spot) 0° —10° (toward film) 10° to right 10° to left
Nasion marker -0.1 0 -0.6 -0.3 +0.2
Ant. Max. marker -0.1 0 -0.6 -0.3 -0.9
Ant. Man. marker —-0.2 0 -0.3 -0.3 -0.9
Rt. canine marker -2.0 0 +1.3 +1.8 -3.1
Shaw?? Lt. canine marker +2.0 0 -23 -26 +2.2
Rt. molar marker —4.4 0 +4.0 +4.1 —-6.3
Lt. molar marker +4.1 0 —4.2 —4.6 +5.1
Mean canine markers 0 0 -0.5 -04 -0.45
Mean molar markers —-0.15 0 -0.1 -0.25 -0.6
SNA (°) 85.0 85.0 85.0
SNB (°) 89.0 89.0 89.0
Go-Gn/S-N (°) 22.0 24.0 27.0
6 ANS-PNA/Go-Gn (°) 18.0 19.0 25.0
Malkoc et al. S-N (mm) 62.0 64.5 65.0
Go-Me (mm) 85.0 71.5 68.0
ANS-Me (mm) 66.1 65.0 63.8
N-Me (mm) 114.2 112.7 111.1
N-S (mm) 70.89%3#:* 71.27 69.23%3#:%
Go-Me (mm) 77.45% 77.13 74.61%%%
N-Me (mm) 119.79%#:#* 118.58 117.44%%
S-Go (mm) 86.02 85.86 85.73
Yoon et al.” SNA (°) 80.89 80.86 80.61
’ SNB (°) 81.21 81.30 81.08
N-S-Ar(°) 133.33 133.21 132.88
S-Ar-Go (°) 136.44%* 135.40 136.27*
Ar-Go-Me (°) 117.01 116.59 116.51
AB/Go-Me (°) 75.53%* 75.92 76.08

*P<0.05; ¥*¥P<0.01; ***P<0.001
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