Abstract

CEPHALOMETRIC NORMS OF THE HARD TISSUES OF
KOREAN FOR ORTHOGNATHIC SURGERY

Kyung-Ho Kim, Kwang-Chul Choy, Hyoung-Gon Kim*, Kwang-Ho Park*
Department of Orthodontics, Department of Oral and Maxillofacial Surgery*,
College of Dentistry, Yonsei University (Yongdong Severance Hospital)

This study was performed to evaluate hard tissue cephalometric norms for Korean adults which can be implemented in surgical
orthodontic treatment planning using selected horizontal reference plane especially for Koreans (Male: SN-7.5°, Female: SN-9.0°) and a
simplified analytical method.

70 males and 70 females consisting of freshmen of Yonsei University from 1996 to 1997 and students from the Dental College of
Yonsei University were chosen according to clinical examination and cephalometric analysis. The samples had normal profiles, normal
anteroposterior skeletal relationship(ANB angle of 0° to 4° and Wits appraisal of -4.0mm to Omm) , and Class | molar and canine rela-
tionship. They had no missing or supernumerary teeth and had no experience of orthodontic or prosthetic treatment. After the selec-
tion of 23 landmarks and the construction of horizontal and vertical reference lines, 22 skeletal and 12 dental measurements were tak-
en. These consisted of vertical and horizontal linear measurements and angular measurements. The results were as follows.

1. Mean and standard deviation of the measurements were calculated for males and females.

2. Most of the skeletal vertical measurements, and maxillary and mandibular length were bigger in males than females. Whereas ante-
rior facial height ratio(N-ANS/ANS-Me) as well as maxillary and mandibular antero-posterior position in relation to the vertical ref-
erence line(N-perpendicular) showed no signigicant difference between sexes.

3. Maxillary and mandibular dental antero-posterior position in relation to the vertical reference line(N-perpendicular) showed no sig-
nificant difference between sexes.

4. The upper incisor show(U1-Stms) was 2.1+1.7mm in males and 3.3+1.7mm in females.

In this study, hard tissue cephalometric norms of Korean adults for orthognathic surgery were obtained.
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1) A (Fig. 1)

@ S(Sella) : Center of the pituitary fossa of the sphenoid bone

@ N(Nasion) : Most anterior point of the frontonasal suture

- Sample Age(years) ANB(°) Wits(mm)
number Mean SD. Mean SD. Mean SD.

Male 70 212 245 2.6 1.05 -10 172

Female 70 208 2.22 30 099 -15 162
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Fig. 1. Landmarks.

@ Po(Porion) : Most superior point of the external auditory
meatus

@ Or(Orbitale) : Most inferior point of the orbital contour

® ANS : Tip of the anterior nasal spine

® PNS : Tip of the posterior nasal spine

@ Ptm(Pterygomaxillary fissure) : Most posterior point on the
anterior contour of the maxillary tuberosity)

A : Deepest point between ANS and the upper incisal alveo-
lus

@ B : Deepest point between Pogonion and the lower incisal
alveolus

@ Pog(Pogonion) : Most anterior point on the contour of the
symphysis

@ Gn(Gnathion) : Most anteroinferior point on the contour of
the symphysis

@ Me(Menton) : Most inferior point on the symphyseal outline

® Lower border of the mandible : Most inferior border of the
corpus of the mandible

(@ Go(Gonion) : Most inferior, posterior, outward point on the
jaw angle

® Ramus down : Lower point of a tangent of the posterior bor-
der of the ramus

@ Ar(Articulare) : Intersection of inferior cranial base surface
and posterior surface of the condyle

@ Cd(Condylion) : Most superior point on the head of the
condyle

U1(Upper incisor) : Upper central incisor edge

@ L1(Lowver incisor) : Lower central incisor edge

@) U6(Upper 1st molar) : Upper first molar mesiobuccal cusp tip

ADY +EE H2 BT MO BYDENS HZH IIFA

Fig. 2. Reference planes.

@D L6(Lower 1st molar) : Lower first molar mesiobuccal cusp tip
@ Stms(Stomion superius) : Most inferior point of the upper lip
@ Stmi(Stomion inferius) : Most superior point of the lower lip

2) 7141 (Fig. 2)

(D HP(Horizontal Reference Plane)
—Male : constructed by drawing a line through sella 7.5°
down from SN line
—Female : constructed by drawing a line through sella 9.0°
down from S-N line
@© VP(Vertical Reference Plane: L HP)
—N per(Nasion perpendicular line)
—PTV(Ptm perpendicular line)
@ SN plane : Sella-Nasion
@ Palatal plane(PP) : ANS-PNS
® Occlusal plane(OP) : Bisecting the first molar cusp height
and incisal overbite
® Mandibular plane(MP) : Most inferior border of the corpus of
the mandible-Menton

3) A5 &= (Fig. 3~7)

— Skeletal analysis
Vertical and horizontal measurements(Fig. 3)
Maxillary and mandibular lengths(Fig. 4)
Angular measurements(Fig. 5)

— Dental analysis
Vertical measurements(Fig. 6)
Horizontal and angular measurements(Fig. 7)
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Fig. 3. Skeletal analysis-Vertical and horizontal measurements. Fig. 4. Skeletal analysis-Maxillary and mandibular lengths.
1. Middle facial height(N-ANS: LHP) . Maxillary length(ANS-PNS: || HP)

2. Lower facial height(ANS-Me: LHP) . Effective maxillary length(Cd-A)

3. Ratio of anterior facial height(N-ANS/ANS-Me) . Mandibular length(Ramus down-Pog: || HP)

4. Posterior facial height(N-PNS: L HP) . Effective mandibular length(Cd-Gn)

5. A-N per( || HP) . Ramus height(Ar-Go: L HP)
6
7
8

oA~ W N

. B-N per( | HP)
_ Pog-N per( || HP)
. “Wits” Appraisal

Fig. 5. Skeletal analysis-Angular measurements. Fig. 6. Dental analysis-Vertical measurements.
1. SNA 1. Incisal tip of upper 1-HP(LHP)

2. SNB 2. Incisal tip of upper 1-Stms(LHP)

3. ANB 3. Incisal tip of lower 1-MP(_LMP)

4. Facial convexity(N-A-Pog) 4. Mesial cusp tip of upper 6-HP(LHP)

5. Articular angle(S-Ar-Go) 5. Mesial cusp tip of lower 6-MP(_LMP)

6. Gonial angle(Ar-Go-Me)

7. PP/HP

8. OP/HP

9. MP/HP
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Fig. 7. Dental analysis-Horizontal and angular measurements.
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. Incisal tip of upper 1-N per( || HP)

. Incisal tip of lower 1-N per( || HP)

. Most mesial surface of upper 6-N per( || HP)
. Most mesial surface of lower 6-N per( || HP)
. PTV-mesial surface of upper 6( || HP)

. Incisal axis of upper 1/HP

. Incisal axis of lower 1/MP(IMPA)
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Table 2. Skeletal analysis-Mean and standard deviation of the measurements, and significance test

Male Female
Measurements Nean ) Nean ) t-value
Vertical and horizontal
N-ANS(mm) 60.89 331 57.49 293 6.45%*
ANS-Me(mm) 74.18 4.02 69.63 393 6.77
N-ANS/ANS-Me 0.82 0.06 0.83 0.05 0.46
N-PNS(mm) 58.98 319 55.90 297 591
A-N per(mm) 0.17 353 0.36 304 0.35
B-N per(mm) -469 5.82 504 486 0.38
Pog-N Per(mm) -343 6.67 -4.12 522 0.68
Wits(mm) -1.04 1.72 -152 162 170
Maxillary and mandibular
ANS-PNS(mm) 53.58 311 50.54 2.66 6.20%
Cd-A(mm) 95.76 471 90.28 359 773
Ramus down-Pog(mm) 84.38 5.76 79.90 5.06 4.89%
Cd-Gn(mm) 129.89 594 121.29 494 9.32k+
Ar-Go(mm) 5747 477 51.72 451 7.33++
Angular
SNA(?) 82.86 312 81.32 2.76 3.10%
SNB(®) 80.26 2.96 78.34 2.68 4,03+
ANB(°) 259 1.05 298 0.99 2.26*
N-A-Pog(°) 424 328 550 291 241
S-Ar-Go(°) 147.78 5.73 149.81 6.01 2.05*
Ar-Go-Me(°) 118.40 5.74 117.11 6.35 1.26
PP/HP() 217 314 196 2.99 0.40
OP/HP(*) 8.13 350 9.74 3.07 2.90%
MP/HP(") 24.24 454 2491 480 0.85

* P(0.05, ** P<0.01, ** P{0.001
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Table 3. Dental analysis-Mean and standard deviation of the measurements, and significance test

Measurements Male Female t-value
Mean S.D. Mean S.D.
Vertical
U1-HP(mm) 83.27 407 7749 3.63 8.86%*
U1-Stms(mm) 2.05 168 327 174 4,23
L1-MP(mm) 4747 284 43.95 248 7.80%
U6-HP(mm) 78.35 351 71.94 3.68 10.55%*
L6-MP(mm) 39.06 2.65 36.23 232 6.74%
Horizontal
U1-N per(mm) 6.03 486 5.48 431 0.70
L1-N per(mm) 3.05 474 2.58 433 0.61
U6-N per(mm) 23.32 452 23.35 3.46 0.04
L6-N per(mm) 21.78 461 21.89 371 0.16
PTV-U6(mm) 28.22 322 25.28 2.84 5.73%*
Angular
UL/HP() 115.76 5.10 115.00 5.88 0.82
IMPA(®) 96.19 497 96.88 5.93 0.75
* P{0.05, * P<0.01, ** P{0.001
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Table 4. Comparison among different authors considering skeletal measurements

Author Burstone et al® o] 9} &1 Others
Meastrements Male Female Male Female Male Female Male Female
Vertical and horizontal
N-ANS 60.89 57.49 54.7 50.0 60.3 575 56.0 53.7%
ANS-Me 74.18 69.63 68.6 61.3 716 68.1 704 66.1%
N-ANS/ANS-Me 0.82 0.83 0.79 081 084 084 0.79 0.81*
N-PNS 58.98 55.90 53.9 50.6 55.8 54.6
A-N per 0.17 0.36 0.0 20 09 09 10 100
B-N per -4.69 -5.04 53 6.9 5.1 33
Pog-N per 343 412 43 6.5 38 -18 0.0 207
Wits -1.04 -1.52 -11 04 20 2.8 -1.0 0.0
Maxillary and mandibular
ANS-PNS 53.58 50.54 57.7 52.6 544 534 56.4 53.1%
Cd-A 95.76 90.28 938 88.72 100.0 94.00
Ramus down-Pog 84.38 79.90
Cd-Gn 129.89 121.29 1289 121.4» 130.0 120.00
Ar-Go 57.47 51.72
Angular
SNA 82.86 81.32 819 80.8 824 82.6%
SNB 80.26 78.34 79.7 785 80.9 80.1%
ANB 259 2.98 22 23 16 25%
N-A-Pog 424 550 39 26 36 41 0.6 2.0%
S-Ar-Go 147.78 149.81
Ar-Go-Me 118.40 117.11 119.1 1220 1194 1181 124.9 126.5*
PP/HP 217 1.96
OP/HP 8.13 9.74 6.2 71 129 114
MP/HP 24.24 2491 230 24.2 281 26.2 220 230
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Table 5. Comparison among different authors considering dental measurements

. Author Burstone et al® Scheideman® o] 9} &1
Male Female Male Female Male Female Male Female
Vertical
UL-HP 8327 7749
U1-Stms 2.05 3.27 20 20 26 39 2.1 25
L1-MP 47.47 43.95 450 40.8 439 403 46.4 432
U6-HP 78.35 71.94
L6-MP 39.06 36.23 358 321 338 30.7 38.0 354
Horizontal
U1-N per 6.03 548
L1-N per 3.05 258
U6-N per 23.32 2335
L6 N per 21.78 21.89
PTV-U6 28.22 25.28
Angular
UL/HP 115.76 115.00
IMPA 96.19 96.88 95.9 95.9 94.3 95.6 95.4 94.9
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