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MEAN VALUES OF LATERAL CEPHALOMETRIC ANALYSIS FROM
KOREAN ADULTS WITH NORMAL OCCLUSION IN RELATION TO THE
DIAGNOSIS OF OBSTRUCTIVE SLEEP APNEA SYNDROME

Kwang-Ho Park, Kyung-Ho Kim*, Hee-Soo Choi, Jong-Ki Huh, Jin-Song Bae
Department of Oral & Maxillofacial Surgery, Department of Orthodontics®,
College of Dentistry, Yonsei: University (Yongdong Severance Hospital)

Purpose : The lateral cephalometric Korean norms of the skeletal and pharyngeal dimension were ana-
lyzed for the diagnosis of obstructive sleep apnea syndrome(OSAS).
: The lateral cephalometric radiographies were taken in male(n=53) and
female{n=50), who had a normal profile, class I occlusion, normal ANB (0~4’) and normal Wits
Appraisal(-4~0mm). The X-rays were traced by two oral and maxillofacial surgeons twice. The significant
differences between male-female and examiners were tested.
* The angle of mandibular line to Nasion-Sella line was 31.12°/33.79° (in male/in female,
p=0.0018). The lower Gonion angle was 73.74°/73.74° (p=0.9978). The length of the soft palate was
36.93mm/34.35mm(p=0.0002). The pharyngeal airway space was 13.42mm/11.55mm at mandibular
plane level(PAS(ML))(p=0.0025). The hyoid was placed inferiorly to mandibular plane
10.18mm/7.72mm(p=0.0051). The results from this study are to be used for the diagnosis of OSAS.

Key words : Sleep disorders, Obstructive sleep apnea, Cephalometric analysis.
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Fig. 1. Lateral cephalometric landmarks and reference
fines.

Table 2. Mean Age. ANB and Wits Appraisal of Materials

AollA o] Age] A& F17} o e

meh £ A7E AR A0 g
Qo2 FRFRTFA PARIAE o] 87 df 7
= ASEE dE F2d ZYgE Tt of A7
Aletit.

J

,_l)"
ttjo
o

Ol
s

al

2 ohust 5 FWA L ALF Foje) 0@
& %, 3449 9Bd 244 13 nge
FRFA PN S B

F okl AATE 71 Eel we g A2t 5294 504 &

SRR BAPIAIRE 1.5m Dojzl AgdlA Aga
M2 cephalostatol] ®2l& 138 & AR Aefol
A 293815 2 (Orthophos CD®, Siemens, Germany),
ol mtet YRAOE A7 A 2 AF

Z23% 94z 128 0.lmm F
AAIA 279 Pt At
23 0.3mm F7) ZYz} 23 FAIZ B A3}
St 28 A€ #FH dAee]A (SummaSketch®
I, Summagraphics, USA)& o] &3] A7 Z 7

L0 ofn
ot
(B2
e
it
o

Table 1. Criteria for research
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3) ANB : 0~4’, "Wits" Appraisal : - 4.0~0mm.

T oG Az ets] LY pguqetg sl 21 &2 49
AR RPAe] ZRFRFH YA ASAF AR E F
235 '

Sex Sample Age ANB () Wits (mm)
number Mean 3.D. Mean S.D. Mean S.D.
Male 52 21.2 2.45 2.6 1.05 -1.0 1.71
Female 50 20.8 2.22 3.0 0.98 -1.5 1.61

S.D.= standard deviation, o= angle.
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Table 3. Cephalomeiric landmarks

Landmarks.

S Sella Midpoint of fossa hypophysealis

N Nasion Anterior point at frontonasal suture

0 Orbitale Most inferior point of the orbit

ANS Spina nasalis ant.  Most anterior point of anterior nasal spine

PNS Spina nasalis post. Most posterior point of hard palate

A A-point Deepest anterior point in concavity of anterior maxilla

B B-point Deepest anterior point in concavity of anterior mandible

Pg Pogonion Most anterior point of bony chin

Pm Pm-point Halfway B-Point—Pogonion

Gn Gonion Most, antero-inferior point of bony chin

Me Menton Most inferior point of bony chin

Go Gonion A mid-plane point at the gonial angle located by bisecting the posterior and inferior berders of the
mandible '

Ar Articulare A mid-plane point at the intersection of posterior ramus with inferior cranial base

C Condylion Most postero-superior point of mandibular condyle

Pt Pterygon Inferior border of foramen rotundum bisecting posterior border of pterygomaxillary fissure

Xi Xi-Point Constructed point in the center of the ramus

CF Pterygoid-Vertical bisecting Frankfurt horizontal

DC Middle of condyie on plane Ba-N

Ba Basion Most inferior point on anterior foramen magnum

Po Porion Most superior point of bony external auditory meatus

Phwl Ba-PNS bisecting posterior pharyngeal wall

PhW2 ANS-PNS bisecting posterior pharyngeal wall

PhwW3 Occlusal polane bisecting posterior pharyngeal wall

Phw4 Mandibular plane bisecting posterior pharyngeal wall

PhW5 Me-H bisecting posterior pharyngeal wall

PhWUT Shortest distance point of posterior pharyngeal wall from UT

PhWV Shortest distance point of posterior pharyngeal wall from V

PhwWH Shortest distance point of posterior pharyngeal wall from H

H Hyoid Most antero-superior point of hyoid

Vv Vallecula Most antero-inferior point of epiglottic fold

T1 Tongue base ML~bisecting posterior margin of the tongue base

T2 Back of tongue Most superior point of the back of the tongue to V-TT

TT Tongue tip Most anterior point of the tip of the tongue

Tacel Occlusal plane hisecting posterior margin of the tongue

Ul Most superior point of soft palate distal to PNS

U2 Posterior margin of soft palate at its greatest thickness

U3 Occlusal plane bisecting posterior margin of soft palate

gr Uvula tip Tip of uvula or soft palate

u4 Anterior margin of soft palate at its greatest thickness

ub Most antero-superior margin of the soft palate

AA antetior Atlas Most anterior point of bony atlas

Table 4. Cephalometric reference-lines Z7re AFE Ao A Aaketact
st‘efereme'hnes' P —— olgA dojzl ABE SAS(version 6.04, SAS
asion-sella-iing Institutes. Cary, NC, USA) BAIZ2 ¥ o] &3t
NL Nasal-line (ANS-PNS) ) ! ~
ML Mandibular-line (Me-Go) ZARH 23Hpaired rtest) o AL 2H2-sample
FH Frankfurt horizontal-line (O-Po) rtest) R 2t AlE el AR o) AH2-sample test)

& A3a9
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Table 5. Cephalometric distances (mm)

Measurement.
S-Go Posterior facial height
N-Gn Anterior facial height
A/N-Pog Convexity
PAS (ML) Distance posterior pharyngeal wall-tongue base on ML
PAS (Occl.) Distance posterior pharyngeal wall-tongue base on occlusal plane
PAS (NL) Distance posterior pharyngeal wall-tongue base on NL
PAS (UT) Distance posterior pharyngeal wall-uvula tip
AA-PNS Distance ant. atlas-post. nasal spine
Ba-PNS Distance basion-post. nasal spine
Ba-PhW1 Distance basion-posterior pharyneal wall on Ba-PNS
PhWI-PNS (PAS) Distance posterior pharyngeal wall-PNS on Ba-PNS
Go-PNS Posterior lower facial height
Ba-A Distance basion-point A
PNS-UT Length of the soft palate (uvula-length)
U2-U4 Thickness of the soft palate (uvula-thickness)
V-Me Distance vallecula-menton
V-ANS Distance vallecula-ant. nasal spine
V-S Distance vallecula-sella
T1-ANS Distance tongue base-ant. nasal spine
T1-B Distance tongue base-point B
T1-PNS Distance tongue base-post. nasal spine
T1-TT Distance tongue base-tongue tip
V-PhW (PAS) Shortest distance V-posterior pharyngeal wail
V-TT Axis of the tongue tip
T2/V-TT Tongue height
H-ML Shortest distance hyoid to mandibular plane
H-Me Distance hyoid-menton
H-B Distance hyoid-point B
H-PhW (Me-H) Disstance hyoid-posterior pharyngeal wall on Me-H
H-PhW Shortest distance hyoid to posterior pharyngeal wall
AA-H Distance hyoid-ant. atlas
H-S Distance hyoid-Sella

Table 6. Cephalometric angles ()

Measurement.
SNA Angle between S-N and N-A
NL-NSL Angle between NSL and NL
N-S-Ba Angle between N-S and S-Ba
ML-NSL Angle between NSL and ML
SNB Angle between S-N and N-B
ML-NL Angle between NL and ML
Saddle-Angle Angle between S-N and S-Ar
Articular Angle Angle between S-Ar and Ar-Go
Gonion Angle Angle between Ar-Go and Go-Me
Sum Angle Sum of saddle~, articular-, gonion angle
Lower Gonion Angle Angle between N-Go and Go-Me
Facial Axis Angle between Pt-Gn and Ba-N
Facial Depth Angle between FH and N-Pog
Mandibular Plane Angle Angle between FH and ML
LFH-Angle Angle between ANS-Xi and Xi-Pm
Mandibular Arc Angle Angle between DC-Xi and Xi-Pm
Maxillary Depth Angle between FH and N-A
Maxillary Height Angle between N-CF and CF-A
Palatal Plane Angle between FH and NL
Ramus Position Angle between FH and CF-Xi
Uvula-Angulation Angle between NL and PNS-UT
V-TT/ML Angle between V-TT and ML
V-TT/FH Angle between V-TT and FH
N-S-H Angle between N-S and S-H
NSL/Ar-H Angle between NSL and Ar-H
ML/H Angle between Go-Me-H

10
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Table 7. Analysis of skeletal facial types

Male(V=52)

Female(N<=50)

Measurement p - value
Means (SD) Means (SD)
SNA° 83.04 (3.24) 81.08 (2.66) 0.0012
NL-NSL ° 8.83 (3.29) 10.62 (3.01) 0.0052
N-S-Ba® 130.50 (3.94) 132.35  (4.87) 0.0381
ML-NSL° 31.12 (4.02) 33.79 (4.39) 0.0018
SNB° 80.43 (3.01) 73.01 (2.66) 0.0000
ML-NL * 22.29 (3.51) 2317  (3.95) 0.2358
S-Go 93.14 (5.03) 84.65 (5.09) 0.0000
N-Gn 131.39 (5.29) 124.23  (5.62) 0.0000
Saddle angle ° 124.56 (4.12) 126.10  (5.00) 0.0934
Articular angle 148.85 (4.99) 150.29  (6.15) 0.1947
Gonion angle ° 117.70 (4.76) 11739 (6.16) 0.7727
Sum angle ° 391.12 (4.02) 393.79 (4.39) 0.0018
Lower Gonion angle 73.74 (3.12) 73.74 (4.09) 0.9978
Facial axis ° 94.43 (3.35) 90.06 (4.34) 0.0000
Facial depth ° 89.14 (2.34) 87.63 (2.45) 0.0020
Mandibular plane angle ° 23.24 (3.41) 2494  (4.73) 0.0412
LFH angle ® 46.46 (3.09) 46.82 (3.09) 0.5636
Mandibular arc angle ° 37.13 4.21) 38.93 (4.47) 0.0394
Maxillary depth ° 90.93 (2.40) 89.94 (2.87) 0.0407
Maxillary height ° 66.63 (3.45) 67.03 (2.87) 0.5314
Palatal plane ° 2.55 (1.53) 297  (1.80) 0.1994
Ramus position ° 71.78 (3.05) 70.46 (2.73) 0.0239

S.D.= standard deviation, ° = angle, others= mm
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Table 8. Analysis of pharyngeal dimensions

Measurement Male(N=52) Female(V=50) p - value
Means (SD) Means (SD)
PAS (ML) 13.42 (3.13) 11.55  (2.94) 0.0025
PAS (Occl.) 19.08 (2.77) 18.46  (3.24) 0.3052
PAS (NL) 28.71 {2.53) 2754  (2.51) 0.0213
PAS (UT) 11.57 (2.25) 11.04  (3.21) 0.3406
AA-PNS 36.09 (3.17) 3390 (273 0.0003
Ba-PNS 50.18 (3.24) 46.36 (2.70) 0.0000
Ba-PhW1 22.00 (2.92) 1946  (2.09) 0.0001
Phw1-PNS (PAS) 28.18 (2.42) 26.91 (2.39) 0.0090
Go-PNS 55.99 (3.96) 5153  (4.26) 0.0000
Ba-A 99.95 (5.00) 94.77 (4.24) 0.0000
Uvula-length 36.93 (3.17) 3435 (343) 0.0002
Uvula-thickness 11.17 (1.30) 9.17 (1.32) 0.0000
Uvula~angulation ° 127.81 (4.19) 12775 (5.03) 0.9511
Vallecula-Me 60.30 (5.24) 57.42 (5.20) . 0.0064
Vallecula-ANS 98.43 (4.63) 9150  (4.00) 0.0000
Vallecula-S 114.79 (5.65) 103.17 (5.53) 0.0000
Tongue base-ANS 90.71 (4.58) 85.27 (4.21) 0.0000
Tongue base-B 69.88 (3.93) 66.59  (4.16) 0.0001
Tongue base-PNS 53.80 (3.44) 49.35 (3.72) 0.0000
Tongue base-TT 74.50 (4.44) 69.92 (4.32) 0.0000
Vallecula-Phw (PAS) 18.70 (3.88) 15.25 (2.53) 0.0001
Vallecula-TT ©T77.90 (4.66) 72.10 (4.371) 0.0000
Tongue height 37.80 (3.00) 3573 (272 0.0004
V-TT/ML ° 51.83 (5.07) 49.00 (5.54) 0.0084
V-TT/FH® 28.59 (4.18) 24.06 (3.99) 0.0000
H-ML 10.18 (4.72) 772  (3.89) 0.0051
H-Me 43.40 (4.66) 43.00  (5.02) 0.6822
H-B 51.75 (4.75) 4982  (4.51) 0.0386
H-Phw (Me-H) 36.02 (3.75) 30.30 (3.01) 0.0000
H-Phw 35.49 (3.55) 2976 (2.94) 0.0000
AA-H 69.68 (5.64) 60.88  (5.57) 0.0000
H-S 118.19 (5.68) 105.54  (5.57) 0.0000
N-S-H° 89.12 (3.61) 9180 (3.65) 0.0003
NSL/Ar-H® 74.03 (4.05) 76.57 (4.31) 0.0028
ML/H° 13.69 (6.70) 10.59  (5.76) 0.0140

S.D.= standard deviation, ° = angle, others= mm
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