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A Cephalometric Analysis of Japanese Adolescents
" with Multiple Applications

KiMmiko MARUYAMA

Department of Orthodontics, Matsumoto Dental College
(Director : Prof. T. Deguchi)

Summary

A recent cephalometric analysis of Japanese adolescents, which included many linear
measurements not previously reported, was conducted and its data used to develop a new
method for predicting two-years’ growth. Longitudinal data were collected on 16 boys and
16 girls over a five-year period (1980-1985), from their fourth through ninth years in school.
All subjects had normal occlusion and good skeletal relationship and profile.

‘Because facial growth in boys continues several years later than in girls, 12 of the boys
were followed for an additional two years.

The analysis utilized 26 linear and 12 angular measurments, classed into five compo-
nents : (1) cranial base, (2) maxilla and mandible, (3) facial height, (4) facial profile, (5)
dental. Measurements of N-A (FH), N-B(FH), and A-B(OP), not previously reported in
studies of Japanese adolescents, were found to be clinically usefulfor evaluation of the
horizontal jaw relation. '

At present only Ricketts’ Visualized Treatment Objective is utilized in Japan to
forecast growth for diagnosis and treatment. The present study provides a new method for
predicting growth over a two-year span based on the following measurements : S-N, PNS
-ANS (FH), N-ANS (| FH), NF (FH), Y-Axis, Y-Axis-FH, MP (FH), li-A-Pg, and OP
-FH.

Because the data were recently collected, the present study also has potential value for
clinical evaluations of the dental-skeletal discrepancies of patients from the norms for the
modern Japanese population.

FRIOEER, BLOVRBAFRERNEHRHPFRERS 1988, 7. 23 eisLTRES AL, (198955 ALES
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10YEARS 11YEARS  12YEARS 13YEARS 14YEARS 15YEARS 16YEARS 17YEARS
OLD OLD OLD OLD OLD OLD OLD OLD
Cranial Base Mean SD Mean SD. Mean SD. Mean SD. Mean S.D. Mean SD. Mean S.D. Mean S.D.
N-Ar(FH) 82.4(om)2.4 83.2 2.3 86.2 3.0 87.9 2.9 89.7 3.4 91.2 3.3 91.8 4.1 92.1 4.1
Ba-N(FH) 91.9(ee)3.6 92.5 3.4 95.6 3.6 97.6 3.3 99.3 4.1 101.5 2.9 101.7 3.2 102.6 2.6
Ar-Ptm(FH) 34.4(om)2.3  35.2 2.6 36.5 2.6 37.3 2.7 39.2 2.7 39.4 2.6 40.4 3.1 41.7 3.2
S-N 68.2(mm)2.5 68.8 2.6 70.6 2.6 71.4 2.5 72.8 2.9 73.8 2.7 74.1 2.7 75.0 3.2
S-Ar 33.4(e)3.1 34.0 3.5 35.7 3.5 36.1 3.9 38.0 3.9 38.7 3.8 38.0 4.5 38.5 4.0
N-S-Ar 124.1( 4.6 124.0 3.9 124.9 4.4 125.0 4.4 125.0 4.4 125.0 4.9 125.6 4.2 125.1 3.9
Maxilla & Mandible ' )
PNS-ANS(FH) 49.7(am)2.2 50.2 2.3 51.7 2.2 52.4 2.5 53.7 3.1 55.0 2.2° 55.3 24 56.5 2.8
PNS-A(FH) 45.2(om)1.8  45.9 1.7 47.4 1.7 47.7 2.2 48.7 2.7 49.9 2.4 49.3 2.2 50.1 2.7
Ar-Pg(FH) 7?.6(mm)4.6 74.5 4.8 77.0 5.8 78.2 5.2 81.9 5.5 83.5 5.7 83.4 5.5 86.4 8.0
Ar-Pg 101.8(am)4.4 104.0 4.4 108.1 5.2 111.2 5.6 115.0 6.2 118.9 5.9 121.2 5.8 .122.7 6.2
Go-Ar 40.8(mm)2.8 41.6 2.9 42.7 3.0 44.9 3.6 ) 46.9 4.4 49.0 4.4 50.9 5.0 52.0 4.9
Pg-Go 72.0(se)2.3 73.6 2.4 76.9 2.9 78.2 3.3 80.8 3.9 83.5 3.4 83.7 3.0 85.4 4.7
B-Pg(MP) 5.9(om)1.1 6.4 1.5 6.8 1.5 7.5 1.6 8.5 1.8 8.9 1.9 8.7 2.1 8.5 2.0
Ar-Go-Me 133.1C 4.9 132.9 4.3 132.8 4.8 133.0 4.2 132.6 4.4 130.6 4.7 131.0 3.0 130.0 3.2
Facial Height .
N—ANS(_IFH) 52.4(om)2.3 53.4 2.4 55.6 2.8 56.8 2.5 59.4° 3.0 60.4 2.6 60.8 1.4 60.1 1.6
ANS-Me(|FH) 61.5(am)4.0 62.2 4.5 64.8 4.9 66.0 5.3 68.4 5.8 70.9 6.3 72.0 5.2 74.7 6.3
NF(FH) 1.6( 2.4 1.7 2.6 2.0 2.9 3.2 2.2 3.4 2.6 3.3 2.2 3.9 2.3 2.4 2.5
MP(FH) 30.3(C 4.1 29.7 4.1 30.1 4.1 30.5 4.3 29.4 4.3 28.9 4.2 29.4 2.8 27.9 3.9
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10YEARS 11YEARS 12YEARS 13YEARS 14YEARS 15YEARS 16YEARS 17YEARS
OLD OLD OLD OLD OLD OLD OLD OLD
Facial Plofile Mean SD Mean SD. Mean SD. Mean SD. Mean SD. Mean S.D. Mean SD. Mean SD.
N-A-Pg 5.9( 3.7 6.1 3.6 5.9 3.9 4.6 4.1 4.6 5.1 4.0 4.8 6.0 4.5 4.9 5.4
N-A(FH) -2.2(om)2.2 -1.5 2.4 -1.8 2.7 -2.6 2.8 ~1.6 3.5 -1.7 3.0 -0.9 3.4 -0.1 3.5
N-B(FH) -8.7(om)3.4 -7.8 3.7 -8.1 4.7 -8.8 3.8 ~7.5 4.2 -7.7 4.1 -7.6 4.7 -5.7 6.5
N-Pg(FH) -9.8(mm)3.8 -8.7 3.9 -9.2 54 -9.7 4.7 -7.8 4.8 -7.7 4.8 -8.4 4.2 -5.8 6.2
A-B(FHD -6.5(em)2.8 -6.2 2.6 -6.3 3.2 -6.3 2.4 ~5.9 3.0 -5.9 3.2 -6.7 2.8 -5.6 4.6
A-B(OP) 2.3(ow)3.0 2.0 2.5 2.4 2.6 2.1 2.9 2.0 3.5 1.5 3.6 1.0 2.6 0.8 3.3
A-Pg(OP) 4.3(mm)3.2 4.1 2.6 4.5 3.2 4.6 3.6 5.0 4.3 4.5 4.2 3.5 3.5 3.2 4.1
Go-Ar-FH 78.7C 4.2 78.6 3.9 79.0 4.5 79.2 4.1 78.8 4.4 80.1 4.3 80.3 4.8 79.9 5.3
Y-Axis-FH 64.7C 3.0 64.4 3.0 64.7 3.3 65.2 3.2 64.8 3.2 64.8 3.3 65.0 3.0 63.7 4.0
Y-Axis 115.9Cem)5.1 118.1 5.1 122.9 5.6 126.2 6.7 131.1 7.3 135.0 7.3 136.9 6.4 139.8 7.6
Dental
OP-FH 12.6C*)3.4 11.9 3.2 12.0 3.7 11.4 3.6 10.8 3.9 9.4 3.8 9.6 3.3 7.5 4.4
_1/‘-FH 117.7C *)4.6 112.8 5.1 113.1 4.7 113.2 5.4 114.2 5.7 113.8 5.3 112.9 5.9 114.4 7.9
Is-A(FH) 3.7(am)2.3 4.2 2.2 4.7 2.3 5.3 2.1 5.5 2.2 5.7 2.5 5.6 2.7 6.4 3.2
Is~ANS(_|FH) 27.5(om)3.3 279 3.3 28.9 3.6 29.1 3.5 29.4 3.5 30.3 3.8 30.4 3.9 31.3 4.2
/T-y 128.7C )6.6 127.1 7.2 126.0 5.7 125.6 6.4 125.1 7.0 127.6 7.1 125.3 9.0 125.3 7.3
[1-FH 60.5( 4.2 59.9 4.5 59.1 4.1 58.8 4.2 59.2 4.6 61.4 4.8 58.2 5.4 59.7 5.7
[1-MpP 89.3C )4.5 90.4 4.6 90.8 4.2 90.7 3.7 91.4 4.5 89.7 3.9 92.4 3.3 92.4 4.1
Ii-Me(lFH) 37.1(am)1.8  38.0 2.0 39.4 2.0 40.5 2.1 42.1 2.4 43.9 2.5 43.8 2.1 45.7 2.7
Ii-N-Pg 5.2(mm)2.7 5.4 2.7 6.0 2.7 59 3.0 5.7 3.4 5.9 3.2 7.5 3.2 4.9 5.9
li-A-Pg 3.3(mn)2.4 3.4 2.3 4.0 2.2 4.3 2.4 4.1 2.7 4.4 2.8 5.3 2.7 3.5 4.7
BEABF (10R~17R) OFHARURERE
R4 EBDXBRBEBFESHEE S X UFHHIE
10YEARS 11YEARS 12YEARS 13YEARS 14YEARS 15YEARS
OLD OLD OLD OLD OLD OLD
Cranial Base Mean- SD. Mean SD. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
N-Ar(FH) 80.7(mm)3.5 82.0 3.7 84.3 3.9 84.6 3.6 85.6 3.8 85.7 3.8
Ba-N(FH) 90.6(am)4.3 91.7 5.0 93.9 5.4 93.9 4.2 94.8 4.4 94.9 4.1
Ar-Ptm(FH) 33.5(um)2.2 34.3 2.5 35.8 2.4 36.3 2.4 36.7 2.3 37.2 2.6
S-N 66.6(xm)2.7 67.3 2.7 68.9 2.8 69.2 2.4 69.6 2.8 69.8 2.7
S-Ar 33.5(um)2.7 34.5 2.5 36.2 2.6 36.3 2.6 36.5 2.6 37.0 2.3
~N-S-Ar 123.7¢ ©)3.0 124.2 3.0 123.8 3.6 123.6 4.1 124.0 3.0 124.9 2.8
Maxilla & Mandible _
PNS-ANS(FH) 48.7(um)2.1 49.5 2.0 51.0 2.5 51.0 2.4 51.6 1.9 52.1 2.6
PNS-A(FH) 44.0(an)1.9 45.0 1.5 46.3 2.0 46.2 2.2 47.1 2.0 47.5 2.3
Ar-Pg(FH) 70.6(um)4.0 72.9 4.3 7.9 4.7 76.8 5.4 78.3 5.1 81.6 5.3
Ar-Pg 99.4(am)3.7 101.7 4.1 106.1 4.4 108.2 4.5 110.1 4.4 113.2 4.1
Go-Ar 40.4(an)3.4 41.6 3.2 43.1 3.6 44.0 3.9 45.4 4.2 47.9 4.1
Pg-Go 71.2(om)2.9 72.9 2.9 76.6 3.2 78.0 3.3 78.8 2.9 79.4 3.3
B-Pg(MP) 5.1(am)1.2 55 1.4 6.1 1.7 6.8 2.1 6.8 2.1 7.5 2.2
Ar-Go-Me 129.9C 3.0 129.2 3.5 128.5 3.9 128.3 4.4 128.1 4.5 129.3 4.5
Facial Height
N-ANS(} FH) 51.3(mm)3.2 52.7 2.7 54.8 2.7 55.4 3.1 56.1 3.0 56.7 3.5
ANS-Me(| FHD 61.3(zm)3.5 62.3 3.9 65.0 4.4 65.8 5.1 66.2 4.1 68.5 3.9
NF(FH) 0.7 2.3 0.3 2.2 0.8 2.1 0.8 2.7 1.2 2.3 0.4 2.0
MP(FH) 29.6( ©3.9 28.5 4.1 28.3 4.4 28.3 5.0 27.6 4.8 26.6 5.3

BEALTF (10&~158) OFHMAR FRERE
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CBAANFEOEMX BABREESINEOEE
H& LCEHEShBE IR W RWEHEIEED S
HbEREBCEEL ShTw3 b ok Facial
profile ® N-A (FH), N-B (FH), A-B (FH)T»®
b, *DERBFsuwTzhTh—0.1mm~—
2.6 mm, —5.7mm~—8.8 mm, —5.6 mm~ —

5 I EE X BABEHESNHEA B L UEAIE

10YEARS 11YEARS 12YEARS 13YEARS 14YEARS 15YEARS
OLD OLD OLD OLD OLD OLD
Facial Profile Mean SD. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
N-A-Pg 6.9( D3.5 7.2 3.9 54 4.1 4.4 4.3 3.8 4.9 3.5 4.1
N-A(FH) -1.9(um)2.4 -1.2 2.5 -1.6 2.8 -1.8 2.7 -1.8 2.9 -0.3 2.4
N-B(FH) -8.6(mn)3.4 -8.1 3.0 -7.6 3.4 -7.1 4.1 -6.6 3.9 -4.6 3.6 -
N-Pg(FH) -10.1(am)3.9 -9.0 3.8 -8.3 4.2 -7.9 5.1 -7.3 4.7 -4.2 4.9
A-B(FH) -6.7(um)2.0 -6.8 2.0 -5.9 2.1 -5.3 2.7 -4.8 2.7 -4.3 2.4
A-B(OP) 2.2(om)1.4 1.7 14 2.8 1.6 3.1 1.8 2.6 2.3 3.6 1.4
A-Pg(OP) 3.7(em)2.2 3.5 2.2 4.9 2.6 54 3.1 4.7 3.7 6.9 2.6
Go-Ar-FH 81.2(C 3.8 81.0 3.5 81.7 3.5 82.1 4.0 81.7 3.4 79.4 3.6
Y-Axis-FH 65.3( 2.1 64.9 2.1 65.0 2.2 65.0 2.4 64.7 2.0 63.7 2.2
Y-Axis 114.4(om)5.1 116.9 4.7 122.3 5.2 124.2 6.3 125.9 5.5 129.0 4.5
Dental
OP-FH 12.9C 2.0 12.2 2.2 12.0 2.1 11.5 2.7 10.1 2.3 10.4° 2.3
1/-FH 112.7C *)3.4 112.6 4.5 112.9 4.1 113.2 5.5 113.1 4.8 114.1 4.7
Is-A(FH) 3.7(om)1.6 3.6 1.5 4.5 1.7 5.3 2.5 5.6 2.3 5.6 2.2
Is-AN_S(J_FH) 27.6(om)2.0 27.9 2.2 28.3 2.3 29.0 2.7 28.9 1.9 29.7 1.8
/T—_lj 126.7( 6.6 128.4 7.6 128.6 5.9 127.8 7.3 128.0 6.4 129.3 6.5
[T-FH 59.5( 4.1 61.0 4.7 61.4 3.9 61.0 4.2 61.1 4.1 63.3 3.8
/1-MP 91.0C 5.9 90.5 6.1 90.3 5.3 90.7 6.5 91.3 6.4 90.0 5.5
li-Me( | FH) 36.8(um)2.0 37.7 2.2 39.5 2.1 39.7 2.4 40.3 2.0 41.6 2.1
Ii-N-Pg 5.7(mm)2.5 5.3 2.8 5.2 2.7 5.7 2.7 5.6 2.8 4.0 4.1
1i-A-Pg 3.6(am)2.0 3.1 2.1 3.0 2.3 3.3 3.3 4.0 2.5 3.47 2.6
AEALF (10~158) ORHMRURERE
F6 I APIROER L MOFRER & DFRIREOLE
g T % & 3w O A B
15y 12y ~17Y 23y +7m 21y ~28Y
Convexity
N-A-Pg ( 4.9 8.5 56 6.1
Mand. P. )
MP (FH) ( 9 27.9 28.5 26.25 26.2
Y-Axis
' Y.-AxisFH ( 9 63.7 65.9 65.71 6.67.5\/'
Interincisal T
/T-y ) 125.3 120.8 129.66 }25.5
1.Mp ' :
.MP (9 92.4 95.3 94.67 97.2
S-N (am) . 75.5 72.1
1to Apg : - '
li-A-Pg (an) 3.5 6.6 7.86

TR ASHERT
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6.7Tmm OEOEEFRLEFRBVTRLEIE

h—-0.3mm~—1.9mm, —4.6 mm~—38.6

mm, ~4.3 mm~—6.8 mm ORI DERRL .
Wits ‘appraisal &\ b5 A-B (OP) ofEiL

BFEHT0.8mm~2.4mm ORDEERL,

TFRETE, 1.7mm~3.6 mm DOEDE 2R

L. .

o RETAORRE
bREIEBCTHRES K TRV EASITEDOR

BEBWIHETFHELLUTIRRT,

BETHECRT5FE

1. BEBEORETH

2, LHEBORETH

3. THEORETH

4, BEFEORETH

5. ETARFOMETFH

—flE LT, BEY—-780&K 2 » BOoLFIC
2WT, BEFHxTobodkrT (K8 ~K
19).

x84, AGWHHLLRETFHHERTS9
BEEX U, AEILEHLL2EHBORKEY
Iz, 2EBRORETFHEXEH LLLOTH S,
X8l v —~-ATHhDH, FHEEY X#EE
L, ThicBERTHEEE Y#hE L, ¥7,5°N
OFEEL Y SNFEFHETN REXERKL, New
NAZRET D, Pv—2fKEEF~THL, &
BEEY v—-2T5 (K9).

Wiz PNS ¥+ L, ANS #FEHESEIE X

KT D ERROER EAUOBPREE & OFHHIBUE O KL

& * Z & I hF ]
: 15y 12y ~17y 23y £ 7m 21y ~28%Y
Convexity.
N-A-Pg (%) 3.5 8.5 7.58 6.6
Mand. P.
MP (FH) ¢ 9 26.6 28.5 28.81 28.6
Y-Axis '
Y-AxisFH ( 9 63.7 65.9 65.38 65.2
Interincisal
/i-y( N 129.3 120.8 124.09 125.6
~_/1MmP
“AMP (9 90.0 95.3 96.33 96.2
S-N (am) 69.8 68.1
1to APg
li-A-Pg Cun) 3.4 6.6 8.92
! T ASHERR
R8I HMETUCHCBHE, HUME. 35X UREFRIES
Q0% 2 » AZF)
M2 R W E 2ERORETRHE EEBEORKRTHE
S-N . 66.6mm 2.5om 69.1mm
PNS-ANS (FH) 55.5mm 2.5mm 58.0mm
N-ANS (| FH) 53.0mm 3.5mm 56.5nm
- NF (FH) -0.5° 0.0° —-0.5°
Y-Axis 115.5mm 8.0mm 123.5mm
"Y-Axis-FH 73.0° 0.0 73.0°
‘MP (FH) - 38.0° —-1.5 36.5°
li-A-Pg 4.0mm —0.5mm 3.5am
OP-FH 14.0° -1.0 13.0°
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PNSy K NN
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