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Fig. 1. Tracing and Referance Points and lines.

Fig. 2. Some of Measurements. Craniocervical
Angulations

Fig. 3. Some of Measurements. Airway Space
and Tongue Level (P-T)

Fig. 4. Some of Measurements: Facial Heights
AFH : Anterior Facial Height (N-Me)

PFH : Posterior Facial Height (§-Go)

UFH : Upper Facial Height (N-ANS)

LFH : Lower Facial Height (ANS-Me)

UDH : Upper Dentoalveolar Height (ANS-Is)
LDH : Lower Dentoalveolar Height (Ii-Me)
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Table 1.

Reference points and lines on the cephalometric films

Reference points

A

AD1
AD2

Ba
CV2ip
CV2tg
CVdip
Mbc
Gn

Go

Ii

Is

Pog
PNS

Po

ANS

Subspinale. The most posterior point on the anterior contour of the upper alveolar
process.

The nearest point on the adenoid tissue along the line of PNS-Ba.

The nearest point on the adenoid tissue along the line through PNS perpendicular to
S-Ba.

The apex of the root of the lower central incisor.

Articulare. The intersection between the external contour of the cranial base and
the dorsal contour of the condylar head or neck.

The apex of the root of the upper central incisor.

Supramentale. The most posterior point on the anterior contour of the lower alveolar
process.

Basion. The most posterior-inferior point on the anterior margin of the foramen ma-
gnum,

The most posterior-inferior point on the corpus of the second cervical vertebra.

The tangent point of OPT on the odontoid process of the second cervical vertebra.

The most posterior-inferior point on the corpus of the fourth cervical vertebra.

The mesio-buccal cusp tip of the upper first molar.

Gnathion. The most inferior point in the contour of the chin.

Gonion. The point which on the jaw angle is the most inferiorly, posteriorly, and
outwardly directed.

Incision inferis. The midpoint of the incisal edge of the most prominant lower
central incisor.

Incision superius. The midpoint of the incisal edge of the most prominant upper
central incisor.

Menton. The lowermost point on the symphysial shadow as seen in norma lateralis.

Nasion. The most anterior point of the frontonasal suture.

Orbitale. The lowerest point on the lower margin of the bony orbit.

The point of intersection between the hard palate and the perpendicular to FH plane
through the tip of mesiobuccal cusp (Mbc) of upper 1st molar.

Pogonion. The most anterior point in the contour of the chin.

Posterior-nasal spine. The tip of the posterior spine of the palatine bone in the hard
palate.

Porion. The midpoint on the upper edge of the porus augusticus externus located
by means of the metal rods on the cephalometer.

Sella. The centre of the sella turcica.

Anterior-nasal spine. This point is the tip of the anterior nasal spine seen on the
x-ray film from norma lateralis.

The point of intersection between the dorsum of the tongue and the perpendicular
to FH plane through the tip of mesiobuccal cusp (Mbc) of upper 1st molar.

Reference lines

CcvT

FH

ML
NL
SN
OPT

Cervical vertebrae tangent. The posterior tangent to the odontoid process through
CV4ip.

Frankfort horizontal plane. A horizontal construction that joins the landmarks
porion and orbitale.

Mandibular line. The line through Go and Me. :

Nasal line. The line through ANS and PNS.

Sella-Nasion line. The line through Sella and Nasion.

Odontoid process tangent. The posterior tangent to the odontoid process through
CV2ip.
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Table 3. Means and Standard deviations for Normal Group.
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All Subjects Males Females M-F
Variable
Means S.D. Means S.D. Means S.D. diff.
OPT to SN 101.7 5.7 101.3 6.5 1022 4.7 - -065
CVT to SN 1048 5.7 103.3 5.9 106.3 5.1 -2.50
OPT to FH 97.7 5.7 97.5 6.0 980 5.4 -0.43
CVT to FH 100.7 5.8 993 5.6 1022 5.7 -2.26
N-S-Ba 1285 4.8 127.1 3.7 1298 5.3 -2.62"
N-S-Ar 1247 4.6 1245 3.6 1250 5.4 -0.48
NL to SN 96 4.0 9.2 3.1 100 4.7 -0.86
ML to SN 386 4.4 38.1 4.2 39.1 4.6 -1.03
ML to NL 293 4.4 292 3.5 294 5.2 -0.23
SNA 80.8 2.9 813 2.8 804 2.9 1.50
SNB 783 2.6 784 2.7 782 2.6 0.34
ANB 25 1.8 29 17 21 1.8 2.04
S-N-Pog 786 2.7 784 2.6 78.8 2.8 -0.62
U-1to SN 107.7 5.2 107.6 5.0 107.8 5.3 -0.19
IMPA 90.7 4.8 923 4.4 89.1 4.6 3.09"
U-1toL-1 1227 1.5 121.9 7.5 1235 1.5 -0.92
oDI 723 5.0 73.8 4.3 70.8 5.3 2.83"
APDI 834 3.8 829 3.3 83.9 4.2 -1.20
Ba-PNS 430 2.8 427 2.9 432 2.6 -0.87
AD1-PNS 234 3.7 23.0 3.5 238 3.8 -1.01
AD1-PNS/Ba-PNS (%) 546 8.1 539 1.5 552 8.6 -0.72
AD2-PNS 183 2.7 182 2.9 185 2.5 -0.47
N-S 675 2.9 67.6 - 3.2 67.5 2.5 0.27
S-Ba 459 3.4 464 3.4 453 3.4 1.41
N-Ba 102.1 6.0 1026 4.9 101.6 6.8 0.72
AFH 1220 6.6 123.0 7.2 121.0 5.7 1.38
PFH 76.0 5.4 771 6.0 75.6 4.3 1.81
FHR (%) 629 3.7 63.2 3.5 62.7 3.8 0.59
UFH 557 3.0 56.1 3.2 553 2.7 1.24
LFH 68.2 5.1 68.6 5.1 67.8 5.1 0.74
UFH/LFH (%) 82.1 6.7 82.1 5.0 82.1 8.0 -0.04
UDH 298 2.4 298 2.5 29.8 2.3 0.00
LDH 39.5 3.2 39.7 3.5 39.4 2.8 0.36
Facial Depth 114.8 6.2 1159 6.9 113.7 5.2 1.64
Facial Length 1245 5.7 1249 6.7 1242 4.4 0.55
Overbite 29 1.3 3.1 1.4 28 1.2 1.08
Overjet 3.6 1.1 3.9 1.1 32 09 3.37
Tongue Level 4.9 3.5 4.4 3.4 5.4 3.6 -1.27
*p<0.01



Table 4. Means and Standard Deviations for Malocclusion Group.

Variable All Subjects Males Females M-F
Means S.D. Means S.D. Means S.D. diff.
OPT to SN 115.7 3.7 114.2 2.8 116.5 3.9 -2.40
CVT to SN 118.1 4.7 116.0 4.4 119.2 4.5 -2.62
OPT to FH 107.4 4.7 106.6 53 107.8 4.3 -0.91
CVT to FH 110.0 4.8 108.6 5.2 110.7 4.3 -1.64
N-S-Ba 128.7 4.8 128.5 5.2 128.8 4.5 -0.22
N-S-Ar 125.1 4.4 125.9 4.4 124.7 4.4 1.00
NL to SN 9.5 2.8 10.5 3.5 9.1 2.1 1.99
ML to SN 41.8 5.1 40.8 4.5 42.4 5.3 -1.12
ML toNL 323 4.8 30.3 3.8 333 4.9 -2.43
SNA 78.5 3.2 78.6 3.5 78.4 3.0 0.27
SNB 75.5 3.0 75.3 3.2 75.6 2.9 -0.40
ANB 3.0 2.4 3.4 2.5 2.8 2.4 0.84
S-N-Pog 75.5 2.9 75.3 3.0 75.6 2.8 -0.32
U-1to SN 103.5 6.9 102.2 5.4 104.1 7.5 -0.99
IMPA 89.5 6.2 92.1 7.3 88.2 5.1 2.39
U-1toL-1 124.8 9.4 125.1 10.9 124.7 8.5 0.14
ODI 67.6 6.3 70.3 6.1 66.2 5.9 2.47
APDI 81.0 5.5 81.1 6.3 81.0 5.1 0.06
Ba-PNS 41.0 3.2 41.2 2.9 41.0 33 0.20
ADI1-PNS 21.8 5.3 23.1 3.4 21.1 6.0 1.38
AD1-PNS/Ba-PNS (%) 53.0 12.2 56.3 7.9 514 13.6 1.49
AD2-PNS 15.9 4.3 17.3 3.7 15.2 4.4 1.89
N-S 65.9 3.6 67.4 3.2 65.1 3.5 2.48
S-Ba 44.5 2.5 449 2.6 44.3 2.4 0.97
N-Ba 99.7 4.7 101.2 4.0 99.0 4.8 1.79
AFH 120.4 6.6 123.1 6.5 119.1 6.1 2.30
PFH 72.3 5.9 75.0 6.0 71.0 5.4 2.62
FHR (%) 60.1 3.9 60.9 3.6 59.6 3.9 1.24
UFH 54.2 3.0 56.0 2.7 53.3 2.7 3.58"
LFH 68.0 5.9 68.3 7.8 67.9 4.6 0.28
UFH/LFH (%) 79.3 5.7 80.4 5.6 78.8 5.7 1.07
UDH 29.5 2.5 29.7 2.6 294 2.5 0.47
LDH 39.8 2.8 40.7 3.2 393 2.4 1.87
Facial Depth 111.6 6.4 115.5 6.3 109.7 5.5 3.71
Facial Length 119.1 6.5 121.7 7.1 117.8 5.7 2.30
Overbite 2.2 1.9 2.2 1.8 2.3 1.9 -0.10
Overjet 3.8 2.9 3.8 2.6 3.8 3.0 -0.05
Tongue Level 6.0 5.5 6.6 5.7 5.7 5.5 0.59
* p < 0.01
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Table 2.  Measurement Items

Angular Measurements

Linear Measurements

OPT to SN
CVT to SN
OPT to FH
CVT to FH
N-S-Ba
N-S-Ar

NL to SN
ML to SN

ML toNL
SNA

SNB

ANB
SN-Pog
U-1to SN
IMPA
U-1to L-1
ODbI
APDI

Ba-PNS
ADI1-PNS
AD1-PNS/Ba-PNS (%)
AD2-PNS

N-S

S-Ba

N-Ba

AFH

PFH

FHR (%)
UFH

LFH
UFH/LFH (%)
UDH

LDH

Facial Depth
Facial Length
Overbite
Overjet
Tongue Level
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Table 5. Comparision of Normal Group and Malocclusion Group.

. Normal Grou Malocc. Grou .
Variable Means S.pD. Means S.§ dif.
OPT to SN 101.7 5.7 1157 3.7 ~16.58""
CVT to SN 1048 5.7 118.1 4.7 ~14.65" "
OPT to FH 977 5.7 107.4 4.7 -10.08""
CVT to FH 100.7 5.8 . 110.0 4.8 -10.05""
N-S-Ba 1285 4.8 1287 4.8 -0.30
N-S-Ar 1247 46 125.1 4.4 -0.42
NL to SN 96 4.0 9.5 2.8 0.82
ML to SN 386 4.4 41.8 5.1 -4.00""
ML to NL 29.3 4.4 323 4.8 ~3.86""
SNA 80.8 2.9 785 3.2 4.55""
SNB 78.3 2.6 755 3.0 5.93%"
ANB 2.5 1.8 3.0 24 -1.23
S-N-Pog 78.6 2.7 75.5 2.9 6.50""
U-1to SN 107.7 5.2 103.5 6.9 4.10""
IMPA 90.7 4.8 89.5 6.2 1.29
U-1toL-1 1227 15 1248 9.4 -1.51
oDI 72.3 5.0 67.6 6.3 4.93""
APDI 83.4 3.8 81.0 5.5 3.01*"
Ba-PNS 43.0 2.8 41.0 3.2 3.85""
ADI1-PNS 23.4 3.7 218 5.3 2.13"
AD1-PNS/Ba-PNS (%) 546 8.1 53.0 122 0.48
AD2 PNS 18.3 2.7 159 4.3 415"
N-S 67.5 2.9 659 3.6 3.09""
S-Ba 45.9 3.4 445 25 2.64""
N-Ba 102.1 6.0 99.7 4.7 252"
AFH 122.6 8.2 1204 6.6 1.41
PFH 76.6 5.4 723 5.9 451"
FHR (%) 62.9 3.7 60.1 3.9 450"
UFH 55.7 3.0 542 3.0 3.04™"
LFH 682 5.1 68.0 5.9 0.19
UFH/LFH (%) 82.1 6.7 793 5.7 2.57"
UDH 29.8 2.4 295 2.5 0.69
LDH 395 3.2 39.8 2.8 -0.44
Facial Depth 114.8 6.2 111.6 6.4 2.96""
Facial Length 124.5 5.7 119.1 6.5 5.25""
Overbite 29 13 22 19 261"
Overjet 3.6 1.1 3.8 2.9 -0.74
Tongue Level 49 35 6.0 5.5 -1.44

*p <0.85
**p <0.01
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Table 6. Correlation Between Variables — Malocc. Group.

OPTtoSN CVTtoSN OPTtoFH CVTtoFH BaPNS ADI-PNS ADI-PNS/BaPNS AD2-PNS

N-S-Ba -.10 -.06 -36"" -31° 37" .05 -.06 -.05
N-S-Ar -.16 -12 -3s"" -32° 28 .01 -.07 -.05
NL to SN -13 -4 -26" -.26" -.04 .09 11 -.00
ML to SN -.06 -.05 -34"" -.28" -.05 -.24 -.25 -.23
ML to NL 01 02 -21 -15 -.03 -30° -3 -.24
SNA -.02 -.15 28" 12 .03 .14 .16 .20
SNB 04 -.01 29° 22 .08 17 18 30°
ANB -.08 ~19 02 -1 -13 -.03 .00 -.09
S-N-Pog .09 .06 as*t 30° 12 24 .24 32°
U-1 to SN 28" .14 35" 27" 29° 12 04 .03
IMPA 42 -11 .29° .09 .09 21 21 .05
U-1toL-l -22 .03 -2 -.07 -.20 -.07 -.02 .10
oDI -.05 -1 .26° 13 -.14 .05 .10 -.09
APDI -0} .04 -.02 .03 11 .14 .13 23
Ba-PNS 02 13 -.16 -.04 - 41 1 32"
ADI-PNS -13 -1 -.20 -8 41" - 94" 86"
AD1-PNS/Ba-PNS (%) -.16 -.18 -.15 -.19 11 95** - 83"
AD2-PNS -.14 -1 -.26" -22 32° 86" 83" -
N-S 13 17 11 01 36" 26" .15 .25
S-Ba 19 17 .10 13 40" .18 .06 .10
N-Ba 14 .16 -17 -.08 57" 28° .1 .19
AFH .05 .03 -.06 -.02 .16 -11 -.16 -.05
PFH BT .06 33" 28" .08 -.03 -.04 .01
FHR (%) .10 05 a1t 36" -.03 -.03 07 04
UFH 12 .06 04 .05 -.01 -.02 -.02 01
LFH -.02 -.00 -.07 -0l 15 -12 -17 -.08
UFH/LFH (%) 09 .06 .09 07 -17 12 .18 12
UDH .06 .04 -.07 -.03 -.02 -22 23 ~.23
LDH -.02 -.08 -.10 -.08 25 -.05 -12 .02
Facial Depth 12 09 .13 14 20 .02 -.03 03
Facial Length 09 .08 .08 11 .25 .09 .02 .18
Overbite -12 -.06 -.03 -.04 -17 .00 .04 .03
Overjet 09 .05 .02 .00 01 -01 04 -.08
Tongue Level .20 -.21 -.04 -.07 .08 .21 .19 .18
* p <0.05
* 5 <0.01
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A ROENTGENOCEPHALOMETRIC STUDY ON THE RELATIONSHIP
BETWEEN HEAD POSTURE AND CRANIOFACIAL MORPHOLOGY

Sung-Hee Han, Dong-Soek Nahm
Department of Orthodontics, College of Dentistry, Seoul National University.

— Abstract —

This study was designed to compare the normal head posture group with the extended head
posture group in order to investigate the relatinship between head posture and craniofacial mor-
phology.

The subjects were devided into two groups; one included 80 children with normal head
posture and occlusion, and the other 60 malocclusion patients with extended head posture.
Their lateral cephalograms were traced and analysed based on 38 selected items.

The following conclusion were reached.

1. The craniocervical angulations in normal group; OPT to SN, CVT to SN, OPT to FH and
CVT to FH angles were 101.7°, 104.8°, 97.7° and 100.7°, respectively.

2. Compared with normal group, experimental group showed increase in mandibular plane angle,
decrease in facial plane angle, airway space and posterior facial height but, there were in-
significant differences in anterior facial height and tongue level between two groups.

3. Of the craniocervical angulations, OPT to FH angle was most highly correlated to the variables
of the craniofacial morphology.

4. The effect of craniocervical angulation on craniofacial morphology in experimental group

was different from that in comparison of normal group and experimental group.
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