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Nasion(N), Sella(S), . Porion(P), Basion(Ba),
Articulare(Ar), Orbitale(O), Pterygoid Point (Pt),
Xi(The centermost point of the mandibular ramus
). Anterior Nasal Spine(ANS), Posterior Nasal
Spine(PNS), A Point (A), B Point (B), Pogonion
(Po), Supra Pogonion (Pm), Menton.(Me) Lower
Incisor Incisal Edge (LIE), Upper Incisor Incisal
Edge (UIE) EN (tip of nose tangent to the

esthetic plane) Soft.Po(soft tissue pogonion)
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38| 2a,2b. Digitizing Point

1.Porion 2.0Orbitale 3.Nasion 4.Soft Tissue Nasion 5.Bridge of Nose 6.Tip of Nose 7.Subnasale 8.Upper Lip
(most protrusive)  9.Lower Lip (most protrusive)  10.Soft Tissue B Point  11.Soft Tissue Pogonion  12.Point to
Estimate Pogonion  13.Menton 14.Gonion  15.Ramus Point  16.Articulare 17.s1 18.s2 18.s3 20.s4 21.A
Point 22.B Point 23.A1 Tip 24.0cclusal Plane Distal point 25.A6 Occlusal Point 26.B6 Occlusal Point  27.Mesial
AB right 28.Mesial B6 right 29.B1 Labio-Gingival Border 30.Bt1 Tip  31.B1 Lingual-Gingival Border 32.A1
Labio-Gingival Border 33.A1 Lingual-Gingival Border

2. Dolphin Imaging System< ©] &%} digitizing 3 Az
Ho]-‘ﬁ . 1 1
& > s B. A [
Mggji}f:?)ﬂﬂ}% T-IT:E‘E]. 2 7 ii’é‘a‘i’w“ﬂl . AEAZE =
g & Dolphin Imaging System®] Dig A 2AW (71°3a3b3c)
igraph Work Stations AF&-3t}. manual® 1. Saddie Angle
F4 videoARE T AHEWHE SARXS 2. Articular Angle
digitizing= A] 33} o} 3a.Upper Gonial Angle(Ar-Go-N).
3b.Lower Gonial Angle(N-Go-Gn).
3. A4 3} digitizing point Z (S};n[;al Angle
RMAEE] 0.003" 77 ARAE AHE-3HA 9 SNB
Ao dxA 3 AZRAE HAH FAR 10. ANB dif.
2 sty dMdsta XGe FE458Y 1 11. Facial Angle (Down's)
Ao A Alesls AN EMM T Ricketts B4 12. Facial Convexity (N-A-pog).
¥ Burstone 2] a3 A=AEL HAE 13. A-B Plane Angle (AB-NPo)
At 14 Y Axis to FH
19. SN-GoMe
21. OccPlane to Go-Me
22. FMA
23. FMIA
24. IMPA
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2. 1 to SN

30. Dent. Convexity 1-1
31 ODI

32. APDI

33. 1 to NA (angular)
35. T to NB (angular)

Ricketts ¥4*H(3%84a4bdc) -

6. Interincisal Angle -

12. Mandibular Incisor Inclination
13. Maxillary Incisor Inclination
14. Occlusal Plane to Ramus
19. Facial Depth

20. Facial Axis

21. Facial Taper

. Mandibular Plane Angle
Maxillary Depth

. Maxillary Height

. Palatal Plane

Cranial Deflection

. Ramus -Position

. Mandibular Arc

RREBERRESER

Burstone ¥4 8(2%5a,5b)
4. N-A-Po (angle)
11. MP-HP (angle)
20. Ar-Go-Gn (angle)
21. OP upper-HP (angle)
OP lower-HP (angle)
23. 1-NF (angle)
24. 1-MP (angle)

v A" AF #¥E

AA 43 (2¥3a,3b,3c)
. Anterior Cranial Base Length

. Posterior Cranial Base Length
. Ramus Height

. Body Length

. Faclal Depth (N-Go)

. Facial Length on Y Axis

. Post. Face Ht. (5-Go)

. Ant. Face Ht. (N-Me)

. Wits (AO/BO)

. 1 to A-Pog

21. T to A-Pog

RN T RPC S NS N

HXIMEX| 24H 3&, 1994

28 1t FP

29. T to FP

3. 1 to NA (linear).
36. T to NB (linear)
37. Po to NB

39. Upper Lip

40. Lower Lip

Ricketts #41'H(1%84a,4b)
1. Molar Relation

2. Canine Relation

3. Incisor Overjet

4. Incisor Qverbite
5. Lower Incisor Angle

7. Convexity

8. Lower Facial Height

9. Upper Molar Position

10. Mandibular Incisor Protrusion
11. Maxillary Incisor Protrusion
14. Occlusal Plane to Ramus

16. Lip Protrusion
17. Upper Lip Length
18. Lip Embrasure to Occlusal Plane
21. Cranial Length
28, Posterior Facial Height
30. Porion Location
32. Corpus Length

Burstone £A1%(Z1¥5a,5b)
1. Ar-PTM (I HP)
2. PTM-N (I HP)
3. Ar-N (I HP)

5 N-A (I HP)
6. N-B (I HP)
7. N-Po (I HP)
8. N-ANS (1L HP)
9. ANS-Gn (L HP)

10. PNS-N (1LHP)
12. 1-NF (LNF)

13. T-MP (LMP)
14. 6-NF (LNF)

15. §-MP (LMP)
17. Ar-Go (linear)
18. Go-Po (linear)
19. B-Po (I HP)

22. A-B (} OP)
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Post. Face Ant. Face Height Ratio = Post.
Face HT / Ant. Face HT x 100 1 to Po
(Holdaway ratio)= 1 to NB : Po to NB
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4. A2 WY

ojgellA I AFAL, A& LS 55
A5 2 SPSS  (Statistical Package for the
Social Science)®2)-& AHg-3to] AARA 2] 3%

=

E 1. JAEAHAM2| 2t AZE=0 tiEt Cephalo. It Dolphin.@ 42| Xj0]

Cephalo. Dolphin. Difference. - val
Mean ¢ SD. Mean + SD. | MeantSD. | °~ VA
Saddle Angle 1232 + 5.0 1334 ¢+ 65 -10.20 + 794 0.000
Articular Angle 1502 £ 50 1785+ 73 ~-2834 + 850 0.000
Upper Gonial Angle 44 + 33 421 + 45 233 + 439 0.000
Lower Gonial Angle 746 £ 50 674 £ 51 722 + 400 0.000
Gonial Angle 1190 : 68 1091 £ 76 912 + 597 0.000
Ant.Cranial Base Length 711 + 38 632 + 58 295 + 418 0.000
Post.Cranial Base Length 391 + 41 407+ 18 -162 + 473 0019
Ramus Height 635t 6.2 547+ 75 =122 + 454 0.063*x
Body Length 884 58 944 + 6.7 -6.07 + 4.39 0.000
SNA 82132 86.3 + 59 -414 £+ 590 0.000
SNB 806 + 33 846 + 57 -396 + 509 0.000
ANB DIEF 15+19 17+ 24 -0.16 + 2.06 0.577*x
FACIAL ANGLE (DOWN'S) 39.1 + 34 018 + 42 -240 + 348 0.000
FACIAL CONVEXITY (N-A-Pog) 21+ 47 -06 ¢ 68 2.76 + 548 0.001
A-B Plane ANGLE(AB-Npo) 28+ 28 -43+ 33 152 £ 332 0.002
Y AXIS to FH 61.0 + 30 602 ¢ 3.1 0.87 + 2.22 0.015
FACLAL DEPTH N-Go mm 1290 + 83 1166 + 79 1235 + 414 0.000
FACIAL LENGTH ON Y AXIS 1421 £ 90 1316 + 85 1049 + 568 0.000
S-Go POST FACE HT mm 898 £ 93 800 75 985 + 632 0.000
ANT FACE HT mm 1319 + 75 1136 £ 70 1821 + 296 0.000
SN-GoMe 344 £108 260+ 67 832 + 1.86 0.000
WITS (AO/BO) -43+ 22 -29 + 37 -144 + 358 0.006
OCC PL to Go-Me 153 + 39 141 + 46 1.15 + 439 0.069+x
FMA 239 £ 57 207 £ 56 319 + 351 0.000
FMIA 625+ 70 619 £ 70 055 + 825 0.637**
IMPA 94 ¢ 69 9718+ 75 -2.20 + 886 0.086%*
1 to SN 1007 + 63 1187 £10.0 -9.00 + 865 0.000
1 to FP mm 94+ 25 52+ 29 423 + 228 0.000
1 to FP mm 60 ¢ 24 35+29 249 + 228 0.000
DENT.CONV. 1-1 1127 £ 69 1180 +12.2 467 £11.74 0.007
1 to NA (ANGULAR) 280 t 54 324 ¢+ 89 -441 + 782 0.000
1 to NA (LINEAR) mm 85+ 21 53 + 34 277 + 258 0.000
1 to NB (ANGULAR) 280 + 50 307 £ 75 -267 + 813 0.024
1 to NB (LINEAR) mm 72+18 59 + 18 1.30 + 1.35 0.000
Po to NB mm 13+ 13 37+34 -2.36 + 3.23 0.000
UPPER LIP mm -14+ 22 -04 + 21 -0.99 £+ 1.30 0.000
LOWER LIP mm 10+ 22 12+21 -0.18 + 090 0.175%x

Statistical analysis: Paired t-test. N:50

#% : Not significant statistically, p>0.05
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E 2. Ricketts2AH0Ae] 2t AZE=R0| tiEt Cephalo. 22t Dolphin. 24| 10|

Cephalo. Dolphin. Difference D-
Mean * S.D. Mean + SD. Mean + S.D. value

SKELETAL

Facial Depth 8.1 + 88 918 £ 42 ~-4.24 + 861 0.001
Facial Axis &6 ¢ 37 9.3 + 40 -367 + 3.23 0.000
Facial Taper 665 £ 41 673 + 37 -0.80 + 2.90 0.058+=
Mandibular Plane Angle 239+ 57 208 £ 55 311 £ 352 0.000
Maxillary Depth 07+ 26 915 + 46 -0.81 + 422 0.180x*
Cranial Deflection 205+19 226 + 2.1 6.85 + 249 0.000
Ramus Position 779 + 34 722 + 45 572 + 500 0.000
Porion Location -40.2 + 3.2 -384 + 09 -1.77 + 315 0.000
DENTAL
Molar Relation -26+ 12 -31+16 059 + 1,55 0.010
Incisor Overjet 36+08 24 ¢+ 16 118 + 1.54 0.000
Incisor Overbite 25110 33+23 -0.85 + 2.00 0.004
Lower Incisor Extrusion 1611 16 + 1.1 -0.06 + 1.54 0.777%x
Interincisal Angle 1227 + 69 1180 122 467 £11.74 0.007
Convexity 1.1 +25 -04 £ 31 148 + 255 0.000
Upper Molar Position 202 £ 50 191 + 42 1.09 + 601 0.204#=
Man.Incisor Protrusion 531+ 17 36 £ 21 168 + 1.88 0.000
Max.Incisor Protrusion 87+ 1.7 55+ 22 324 + 164 0.000
Man.Incisor Inclination 269 + 48 302 +74 -3.28 + 767 0.004
Max.Incisor Inclination 208 + 54 318 + 86 -198 + 7.77 0.078+=
SOFT TISSUE

Lip Protrusion 1.0 £ 22 12 + 22 -0.18 + 0.90 0.175%x*

Statistical analysis: Paired t-test. N:-50

*x : Not significant statistically, p>0.05
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E 3. Burstone2AHolA{e] 2+ AZE=0| tigt Cephalo. Tt Dolphin. 72| X0
Cephalo. Dolphin. Difference ~ val
Mean + SD.| Mean + SD.| Mean + SD.| P~ V&4
Cranial Base
Ar-N (|| HP) 876 + 51 8 + 76 322 + 611 0.000
Horizontal (skeletal)
N-A (]| HP) -08 + 39 28 + 53 -353 + 573 0.000
N-B (|| HP) -42 + 71 22+ 90 -6.42 + 803 0.000
N-Po (|| HP) -41 £ 81 63 t105  -10.38 + 853 0.000
Vertical (skeletal,dental) '
N-ANS (1L HP) 588 + 33 68.1 + 45 -033 + 349 0.000
ANS-Gn (LHP) 723 £ 54 689 + 58 337 £ 324 0.000
MP-HP (angle) 258 + 6.1 191 + 67 675 + 494 0.000
Macxilla, Mandible
Go-Po (linear) 837 +52 4.1 + 63 -0.37 + 397 0.508+*
B-Po (Il HP) 75+ 2.3 81+ 32 -063 £ 315 0.164**
Dental
OP upper-HP (angle) 107 + 47 49 + 59 572 + 589 0.000
E 4. 21EZ Ricketts 24&2] Dolphin Imaging System&f2| A|IEA] g2H|D
A AHKorean,N:50) Japanese Caucasian
male female male female male ferale
Mead+SD. | Mead+SD. | Mead+S.D.|Mead+S.D.| Mead+SD. | Mead=S..
SKELETAL
Facial Depth 919+ 43  91.8+ 4.2% 89.0¢ 31 830t 31 296t 3.1 886t 3.1
Facial Axis 905t 40 830t 36 8.0+ 40 830+ 40 90.0¢ 40 90.0t 4.0
Facial Taper 675t 37 671+ 38 678t 35 669+ 35 68.0+ 35 68.0t 35
Mandibular Plane Angle 206+ 58  21.1£ 53 240t 50 240+ 50 233t 50 242+ 50
Cranial Deflection 217+ 21% 237+ 15% 280+ 3.0 280t 30 270t 3.0 270t 30
Ramus Position 736t 46 707+ 3.8+ 778+ 40 766+ 4.0 76.0+ 40 76.0 40
Porion Location =385+ 0.8 -383: 1.0 -36.8+ 35+ -353+ 35+ -408:+ 35 -388: 35
DENTAL
Molar Relation =34+ 16 -28t 16 -30 30 -30+ 30 -30t 3.0 -3.0¢ 30
Incisor Overjet 21+ 14 26t 1.8 25t 25 25+ 25 25t 25 25t 25
Incisor Overbite 37+ 21 28+ 24 25t 20 25t 2.0 25+ 20 25t 20
Lower Incisor Extrusion 1.8+ 1.1 14+ 12 1.3t 20 1.3+ 2.0 13t 20 1.3+ 2.0
Interincisal Angle 119.4+12.7% 1165£11.8++ 1250+ 60 250+ 6.0 130.0t 60  130.0t 60
Convexity -16¢ 26 1.0+ 31 25+ 25% 31t 25+ -0.0t 25 06t 25
Upper Molar Position 209+ 44 172+ 29 210+ 3.0 180+ 30 21.0+ 30 180+ 30
Man.Incisor Protrusion 40+ 23+ 32« 19 2.0t 2.3 20t 2.3 15t 23 15¢ 23
Max Incisor Protrusion 55t 2.3 55t 2.1 45+ 2.2 45t 2.2 35t 22 35t 2.2
Man.Incisor Inclination 305 6.83%* 299+ 81 26.0+ 4.0« 260t 4.0+ 22.0¢ 40 22.0+ 40
Max.Incisor Inclination 301+ 92 336t 7.7* 290+ 40 290+ 40 280t 4.0 280+ 4.0
SOFT TISSUE
Lip Protrusion 1.4+ 2.3%* 1.0+ 2.1% 2.0+ 20 -05¢ 20 -29+2.0 23t 20

Statistical analysis: Paired t-test. N:50

** . Not significant statistically, p>0.05
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~ABSTRACT-

COMPARISONS OF MEASUREMENTS OBTAINED FROM LATERAL
CEPHALOMETRIC RADIOGRAPHS AND DIGIGRAPHS
OF DOLPHIN IMAGING SYSTEM

Hae-Joon Park, Young-Chel Park
Department of Dental Science, Graduate School, Yonsei University

The purpose of this study was to compare the differences in measurements between cephalometric radiographs and
digigraphs of Dolphin Imaging System. 26 Korean adult male and 24 adult female with normal occlusion were selected.
For each subject lateral cephalogram was taken. Digitizing with Digigraph Work Station of Dolphin Imaging System.
was performed as well. 50 tracings and 50 digigraphs were analyzed with Yonsei, Ricketts, Burstone analyses. The
comparable measurements between tracing group and digigraph group were statistically analyzed.

The results were as follows:

1. 13 of 64 comparable measurements did not show any statistically significant difference (P>0.06) between tracing
group and digigraph group.

2. Three of the measurements with FH plane as a reference plane did not show any statistically insignificant
difference. All measurement with SN plane as a reference plane showed statistically signficant difference(p<0.05).

3. The measurements which showhed no statistically significant difference were mostly short distance linear
measurements while most of the angular measurements showed statistically significant difference(p<0.05).

KOREA. J. ORTHOD. 1994 . 24(3) : 521-534
Key words : cephalometric radiograph, digigraph, Dolphin Imaging System, Korean nomals




