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7b. A&A (Fig. 1)
N : Nasion
S 1 Sella. turcica
Or : Orbitale
Po : Pogonion
Me : Menton
Gn : Gnathion-
Por : Anatomic porion
Ptm : Pterygomaxillary fissure
Co : Condylion
Ba : Basion
ANS : Anterior Nasal spine

Table 1.  Distribution of Subjects
Age Sex No. Total
M 32
9 64 *
F 32
M 32
11 » 64 *
F 32
M 32
13 64 *
F 32
M 34
15 64
F 30
M 30
17 , 60
F 30
M 30
21 : 60
F 30
*Serial data. 388



v A& 45 (Fig. 2,3,4)

(1) Maxilla to Cranial base

1. Nasion Perpendicular to point A
(mm) ; Nasion point& v} 4] FHsgle] &
=l AellAl point Azbx] 9] Az

2. SNA angle

{2) Mandible to Maxilla

3. Effective maxillary length(mm) (Cond-
vlion to point A)

4. Effective mandibular length(mm)
{Condylion to Gnathion)

5. Maxillo~mandibular Differential (mm)

6. Mandibular plane angle

7. Facial axis angle | A& =]o)4] 90 & )
#*
- 8. Lower anterior facial height{mm)
{ANS to Menton)

N ; Nasion

Por ; Anatomic Porion

S ; Sella turcica Ptm; Pterygomaxillary fissure
Or ; Orbitale
Po ; Pogonion Ba ; Basion
Me; Menton

Gn; Gnathion

Co ; Condylion

ANS; Anterior Nasal Spine

Fig. 1. Landmarks

{3) Mandible to Cranial base

9. Pogonion to Nasion Perp.{(mm) ;
Nasion point® v} 4 F . H.Hge) 439
Aol Al Pogonion7ta]e] #elAg]

{4) Dentition

10. upper incisor to point A vertical
(mm) ; Point A% A4 F.H. sdwdol 43
ol Aol AebA el ertx e Az

11. Lower incisor to A-Po line{mm)

(5) Airway

12. Upper pharynx(mm) ; ol-779] Faiat
o] el FoleuAzle] AxlAz

13. Lower pharynx{mm) ; st ¢} & o =
tongued] posterior borders} whill ol &
A5l o) 2 ehA

lA. Na. perpendicular to point A (mm)
2. SNA angle
3. Pogonion to Na, perpendicular {mm)

Fig. 2. Mx. and Mn, to Cranial base Measure-
ments.
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1. Effective maxill length (Co — point A)

2. Effective mandibular length (Co — Gn)

3. Maxillo-Mandibular differential

4. Mandibular plane angle

5. Facial axis angle ,
6. Lower anterior facial height (ANS — Me)

Fig. 3. Mn. to Mx. Measurements.

ot BAAE :

(1) Zr A7, i, 24, JFx o
EFFAAE T |

(2) 4, A7 Fd4e AR

(3) Effective maxillary length, = Effective
mandibular length, Lower anterior facial
height &-Zof =3t 9~134] Afolel W F A=}
¢ A2,

(4) 4obE Zolol N 5ot o sebdn 2
olel AuBAY 4ol o3l HABHA Y
a;+b X& A& 4.

Z=a,+b,X .
* X=Effective maxillary length

Y=Effective mandibular length

Z=—Lower anterior facial height
a, b=+

¢ - Facial surface
of incisor

1. 1 to point A vertical
2. 1to A —Po line
3. Upper pharynx

4, Lower pharynx

Fig. 4. Dentition and Airway Measurements.
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2 5 $F 9 A= Table 2,3,4,5, 6004 A4
uls} Zow AHZsbol ate AAZH Wt
€ Fig. 5~92 =438 gd.

(1) Na perpendicular to point A+ 9,11,
13, 1541 2ol Al Fizlol 9 d A5 el
2w (p<0.05) dEEzE F2A3 271 91t
SNA angle2 3 F7lo] wtg & W3} ¢ldl
2w, Pogonion to Na. perpendicular¥ <&
Zol e Aotz d9d fold A8 nedF
Hom (p<0.05) 1 FAA-L 8195 (p>0.05)
(Table 2 #=).

(2) Effective maxillary length, Effective
mandibular length, Maxillo—mandibular
differential &5 2% o8 Zrlo] u}E Zslz
dEd ol AE HodFlond (p0.05), &
3 AlellAl dAl7l ofAlrct 2 A vebgek(p
<0.01) (Table 3 ¥=),

(3) Lower anterior facial heights 8%
Aol e Z712 A o HE wyled
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154 %8 Fx7b 2A el o (p<0.001) .
Mandibular plane angle& Ax}do g 745
o Fizke] fod A A (p>0.05)
(Table 4 #=).

(4) Upper incisor to point Ax o2 =s}9}
HEo] A4 Z71x9len Lower incisor to
A—Poe 2 93l ggla gz el @ &
+ Ui (Table 5 =),

(5) Upper pharynx®} Lower pharynxx <
@5 7tell whe} F7bske &%) Upper pharynxol
A o B 37171 9gith(Table 6 F=).

(6) =8 T2 i fFoide] gle 8
o]

L
=
[o]

v 9~1341 Apole]  dFshEkE  Effective
maxillary length 1.90mm, Effective mandib-
ular length 2.89mm, Lower anterior facial
height 0.99mm= Effective mandibular length
oA ol B& F7k7t ek (Table 8 #=x).
Foheol U@ i Aol F4e RE 7
Zol4 @glem 9~114 Aole Zriz
11~134 Alelo] Friske] wlmAlolx 9
A7 gt

®

3}

o gerzel Aol (X)% AFLE @ s

EAZAE Yotol AEAE AAT F Aol Ael(V) 9 WL (D) F FAYRYoz 5
A 85 9ste Table 7& A4 ). Aslgdci(Table 9 =),
(mgl) .Nasion perpend_i::l:'l_a_r_:u_)-_p_o_ift A (Angle) SNA angle
— Male 83t
-2 --- Female
3 82 -
_4 ; 3
:.-'" 81 r
-6 F .’_'
8
-8
79 |
-10 rPogonion to Nasion perpendicular
9 11 13 15 17 21 (Age) 9 11 13 15 17 21 (Age)
Fig. 5. Coordination of mean of each age.
{mm) {mm)
Effective Mx. Length . 135 T Effective Mn. Length
100 ¢ --- Female 130 |
95 125
90 120 ¢
85 I 115 r
80 110
75 105
1 1 L A ] [l 1 i Fu L 2 2
9 11 13 15 17 21 (Age) 9 11 13 15 17 21 (Age)

Fig. 6. Coordination of mean of each age.
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Lower ant. facial height if | \
m .
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Fig. 7.‘ Coordination of mean of each age.

(mm)
8(vn[n) 18 } Upper pharynx
7 L Upper incisor to point A vertical 16}
6 o 14 3
5t 12 F
4} 10 ¢
3 | Lower incisor to A-Pog 81 Lower pharynx
9 11 13 15 17 21 (Age) 9 11 13 15 17 21 (Age)
Fig. 8. Coordination of mean of each age. Fig. 9. Coordination of mean of each age.

Table 2. Mean and standard deviation for each sex at each age (Mx. & Mn. to cranial base measurements)

Na perp. to ‘point‘A (mm) SNA angle pogonion to Na perp. (mm)
Male Female Male Female Male Female
Age . t-value t-value t-value
Mean SD Mean SD Mean: SD  Mean SD Mean SD Mean SD
9 <277 216 -148 215 2.37% 79.73 334 79.98 3.11 0.305 -9.28 3.82 -8.94 393 0.348
11 -243 198 -1.13 23 2.367 80.55 3.03 8086 3.24 0.387 -8.32 359 -7.05 4.22 1.276
L L 1]
13 206 261 -031 2.26 2.894 81.19  3.27 0098 279 0.303 -7.47 3.52 -5.81 434 0.592
Y i
15 -1.49 246 -0.09 298 2.119 80.06 298 8243 3.06  0.488 -4.09 535 -2:86 4.97 0.806
17 -1.44 307 -0.08 3.07 1.726 ’ 81.50 3.25 81.92 294 0.504 302 499 -359 530 0588
21 06 3.75 -0.18 233 0.516 8167 333 80.64 3.20 1.251 -2.62 7.18 -1.61.5.28 0.660
*p <0.05, **p <001, ***p < 0.001
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Table 3. Mean and standard deviation for each sex at each age

(Mandible to Maxilla measurements)

Effective Mx. length Effective Mn, length Maxillomandibular D.
Male Female Male Female Male Female
Age t-value t-value t-value
Mean SD Mean SD Mean SD  Mean SD Mean SD Mean SD

9 79.67 2.63 80.22 2.68 0.778 104.68 3.27 103.63 4.44 1.066 25.23 3.86 23.41 346 1972
* % *

1t 80.51 3.31 8263 249 2849 11032 4.21 108.26 441 1.881 27.06 3.89 25.63 4.05 1418

13 88.39 3.87 87.13 273 1506 119.69 4.68 115.00 4.47 1.384 28.37 4.38 27.92 5.07 0.917

L 23 *¥®

15 90.68 4.03 88.81 3.82 1866 124.28 S5.65 119.44 5.18 3.058 33.63 3.89 .30.67 2.93 3.364

Rk LR L] ek

17 93.14 3.94 8750 337 6.046 128.27 480 119.12 4.6 7.594 3488 428 31.54 290 3.578
LR "he

21 9383 3.63 8830 3.00 6.604 129.06 4.61 122,23 6.10 4985 35.13 3.06 33.92 6.02 0.989

Unit: mm

*p <0.05, **p <0.01, ***p <0.00]

Table 4. Mean and standard deviation for each sex at each age

(mandible to maxilla measurements)

Lower anterior facial height (mm) Mandibular plane angle Facial axis angle
Male Female Male Female Male Female
Age t-value t-value - t-value
Mean 8D Mean 8D Mean SD  Mean SD Mean SD Mean SD

9 64.44 3.74 63.08 3.41 1509 31,79 4.07 3166 3.72 0.132 472 333 -448 3.07 0.298
11 65.23 4,2‘1 64.30 3.62 0,933 30.93 4.45 29.83 361 1.069 408 349 -3.06 267 1.292

13 68.26 4.27 67.34 405 0.890 30.18 424 2928 .3.88 0.89% -5.00 322 -4.03 320 1.259
kK

s 72.74 4.04 69.02 411 3,620 2794 405 2874 410 03811 -3.63 3.73 -3.05 2.69 0.646
LR 2]

17 75.44 387 70.43 3.16 5.763 2622 378 29.41. 3.63 3.371 -3.23 364 -447 3.27 1.069

LR 23

21 7738 422 7194 445 4966 26.46 396 27.77 473 1524 -4.83 307 -489 3.16 0.084

*p <0.05; **p <001, ***p <000l
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Table 5. Mean and standard deviation for each sex at each age

(Dentition measurements)

Upper incisor to point A

Lower incisor to A-Po

Male Female Male Female
Age t-value t-value
Mean S.D. Mean S.D. Mean S.D. Mean S.D.

9 4.04 1.98 4.17 1.05 0.327 3.95 1.74 3.94 1.38 0.025
11 5.43 1.82 5.67 1.69 0.538 4.18 1.97 4.57 1.86 0.082
13 5.98 2.09 5.81 1.76 0.145 4.25 2.31 4.08 1.72 0.302
15 7.16 2.39 6.62 1.47 0.969 3.98 1.98 3.96 1.77 0.122
17 7.53 1.73 6.58 1.88 2.286* 4,11 1.38 4.10 1.45 0.105
21 6.83 1.99 7.09 2.05 0.167 4.32 2.29 4.43 2.23 0.462
*p <0.05, **p <001, ***¥p <0.001 Unit: mm

Table 6. Mean and standard deviation for each sex at each age

(Airway measurements)

Upper pharynx Lower pharynx’
Age Male Female Male Female
Mean SD. Mean 8D ™ Mean SD. Meam sbp. %

9 9.38 2.92 8.67 215 1.011 9.60 2.07 9.83  3.82 0.281
11 10.59 342 1053 2.29 0.079 9.85 2.77 10,08 2.87 0.310
13 11.99 2.82 11.31 3.03 1.243 10.37 3.35 10.36  2.65 0
15 13.85 3.25 1476 3.03 0 12,07 2.79 12.24 254 0.521
17 18.01 3.80 16.87 2.68 1.245 13.10 3.84 9.97 2.29 0.963
21 16.83 437 17.26 3.11 0.373 11.32 . 4.28 1141 3.17 0.405
*p <0.05, **p<0.01, ***p <0.001 Unit: mm
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Table 9. Prediction value of effective mandibular length and lower anterior facial height from
effective Mx. length

Effective Effective Mn. length Lower ant, facial
Mx. length
X) (Y) height (Z)
76 100.41 — 100.86 ' 61.23 — 61.68
77 101.89 — 102.31 61.93 — 62.35
78 103.37 — 103.76  62.63 —63.02
79 104.85 — 105.21 63.33 — 63.69
80 106.33 — 106.67 64.03 — 64.36
81 107.81 — 108.11 64.73 ~ 65.03
82 109.29 - 109.56 65.43 — 65.70
83 ‘ 110.76 — 111.01 66.13 — 66.38
84 112.24 — 112.47 66.82 — 67.05
85 113.70 — 113.92 67.52 — 63.73
86 115.18 — 115.38 68.21 — 68.41
87 116.64 — 116.85 68.89 — 69.10
88 118.11 — 111.31 69.58 — 69.78
89 119.56 — 119.78 70.26 — 70.47
90 121.02 — 121.25 70.94 — 71.17
91 122.47 - 122.76 71.16 — 71.86
92 123.93 — 124.20 72.29 — 72.56
93 125.38 — 125.68 72.96 — 73.26
94 126.83 — 127.56 . 73.63 ~ 73.96
95 128.28 — 128.64 74.30 — 74.66
96 129.73 - 130.12 74.97 — 75.36
97 331.17 — 131.60 75.64 — 76.06
98  132.62-133.08 76.31 — 76.76
99 - 134.07 — 134.56 76.98 — 77.47
100 135.52 — 136.04 77.65 — 78.17
Y =-~10.627886 + 1.4640463x Unit: mm

Z= 93389488 + 0.68569902x
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Table 10. Prediction Value of Effective mandibular length and Lower Anterior facial height from
effective Mx. Length

(by McNamara)
MAXILLARY . MANDIBULAR LOWER ANTERIOR
LENGTH (MM) LENGTH (MM) FACIAL HEIGHT (MM)
80 97-100 57-58
81 999-102 57-58
82 101-104 58-59
83 103-106 58-59
84 104-107 59-60
85 105-108 60-62
86 107-110 60-62
87 109-112 61-63
88 111-114 61-63
89 112-115 62-64
90 113-116 63-64
91 115-118 63-64
92 117-120 64-65
93 119-122 65-66
94 121-124 66-67
95 122-125 67-69
96 124-127 67-69
97 126-129 68-70
98 128-131 68-70 .
99 129-132 69-71
100 130-133 70-74
101 132-135 71-75
102 134-137 72-76
103 136-139 73-77
104 137-140 74-78
105 138-141 . 75-79
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A o 2A detxich, o] AL FAQkHES 2
7loll A diiabol & 174 Heo] EojMol FA T
H f94¢ 7Hddx 233 Nanda*®9}
Hellmans & IVA(d=} 154 64, o=} 15

Al 3ALDREE A7 AAE 2 $HE Ve

Ak & o9 ool X,
McNamaray AeE Zeolst siohE Ao,
stebdz Alelole WA FA7 dvkn B
St glew AbehE Aojof digh sttt e
e AolE FANHTG. & ATolAE e
Aol R¥ 3lobg Zolo JdaE F
T e IAALAAE FaAd. 3AgAA
o AtEH s FT AHeoloh slA"nE
McNamaraol| 93t 2 (Table 10) 3 w]zA] Zt
of B} A ehtom ol AL FFUel A%k
qlo wja) stobZe] weh +AHA AAFE
ARz gd Qs Aoz Algsch
FAAC e st 91 % rlo A Landet”

A

)1°>«o|-
o 4
N_-%m?‘imﬂuﬂlﬂ
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stobZo] S okel BAolA 74 o) 5 A

2 4gsiel, oo AFUgeD 2 Wb
glov} shote] Aupa AL Frefzictn was
g2 Nanda*®= Pogonion to NBe] 3 7}
A gl = Pogoniono] NB line ¥t} (.5mm
HE Fogol 9Asht 74 9ol == NB
linex o}k Auboll 933}y 154 94 o] Yulrt
A A% F7HRG L Rastgich £ AT
Pogonion to Na. Perpendicular¥ point A2
Fr7tag o 24 ey, ol AokEur
shebzel A4 Agel o & Aol 7Qlshe A

[o rfr

338 Lande*?,
T At

4 E-Aof 4 Abel A X+ point A vertical,
slet A& £ A—Po lineg 7|F o2 A}g3te
24 AA¥AE A4 AAN 283 A-Po
line’™? NA & NB line®"& 7|F A0 g A
Al w]AAA 9] Aslelz AA = Sx= Z a0
A A FdE AR L2 WA 5 At

it McNamara+ F#5}3t}. Upper incisor to
point A vertical® #J9lal 7#2- 7.0mm=4]
McNamaraol] 2|3 4~6mm¥ o} 24 Yelyte
o Fule] AWe aol 93 18419 §.4mm
Aohe 2 vhebye,

Lower incisor to A—Po-& 94 4.0mm, 214
4.4mm= Ao w}E Z w3lr} giglon Ao}
Ao A} 7o) Wale Ao 2 §F McNama-
rag] 1~3mm¥ e} 2A el o] AL I
Ade 4oz AFEIE o] 5] Ao L5

e A0.299990 Fokalolal Aatel A A el
3747 o 2 el Jldlebe Aoz ArY
o}

Nasopharynx 9] Sagittal depth:= Zp T3
AL AR Al A BAD 4+ glent T 2
HdA o7 uledo] Eluz o bl o] A gl Aol o
ﬁﬁfﬂ B2 wdtel dgler Vigel Hallwe %
FYAAA o2 E S 2 Bo)oh w7

r%o}\:}_?. FA319 k. 22w} Hans Holmberg-

& Sten Linder Aronson*¥5¢& Zg S dulal

A AR 3 Al SR AL A o] gl 59 27]
2 I EI 5 %okt e sHAE 9
otz ¥ w3k,

McNamara® o] 23 71x¢ %7} Upper
pharynx ¢} Lower pharynx® iv}¥ o] &4 =9
t}. Upper pharynxej 41 ¢ 5mm ©}8}9] 43|+
Hiels Ao AsAde AFHAFH  lower
pharynxol 4 9] 15mmeo]|4te] A& &9 A
HAE AAS Fob. B Aol AZH=
Aqlel 7% McNamaraof 9|3 AlZx) 9} v|$
sgom AuFohs} o} ok Frd%t.
o] A& ulglFo AAe] 7|elsly ZHAog Alg
== Upper pharynxoiAlel %7171 o & o]
= adenoids} YAl A= 10474, oA A= 9
A7) Aol AAES A 2 HAzE 4R
£z 7} #Aaste] Agle]l =4 adenoid 23| o]
2k 9 ﬂwﬂﬁ} 2t 399 drof 9

43—-‘—1 F¥o] 9,11, 134 7R & F34 28]

X 1517, 214l A es e Agolmm
vk:?-oﬂ A" FdA A5 A5 o1y o
B2 A3 agAE ez & A7 A4 ¥
A a3 AE McNamarawol of3] 2A3te] #
A7¢ West Qotn Asd.

-

a

V. 2 of

McNamara®| #4 4ol 9 oot T2
At gl o d5e NEAE dax A4
A k® 3 23 shschn g7EE 9~214)
2] 3887 (94, 114], 1341 29 A0 2 Fy

B oox

¢

O

oz Qe AT HAoz FEYALTA
ARE A et 2L AR A%,
de 2 ASE5 delol BE FFA 9

¢
IFAAE et
9~134] A} o] off A effective maxillary
length, effective mandibular length, lower
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anterior facial height+= A3 # 77+ 1.90, 2.
89, 0.99mm Z~}35}¢]c}.

Fo{Al effective maxillary lengthofl gt =
A g effective mandibular length,

lower

anterior facial height® 243 4 9l= 3 A9

44¢ oo

10.

11.

. Steiner, CC.:

. Tweed, CH.:
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— ABSTRACT -

ROENTGENOGRAPHIC CEPHALOMETRIC STANDARD FOR KOREAN
ACCORDING TO THE MCNAMARA’'S ANALYSIS*

Jung-Min Kim, Hee-Moon Kyung, Oh-Won Kwon, Jae-Hyun Sung

Dept. of Orthodontics, College of Dentistry, Kyungpook National University

- The purpose of this study was to assess the growth changes of craniofacial complex and to
establish Korean norms by McNamara’s cephalometric analysis.

Lateral cephalograms were obtained from males and females with normal occlusion & accept-
~ able profiles in 9-21 years of age. The lateral cephalograms of males & females in 9-13 years of
age were serial cephalometric radiograms which were taken at 2 year interval. .

11 landmarks, 10 planes and 3 angles were plotted and measured linearly and angularly.

The results were as follows: . k '

The author made the tables of means, standard deviations in each item, sex, age.
v2. During 9-13 years -of age, annual growth increments of effective maxillary length, effective

mandibular length and lower anterior facial height were 1.90, 2,89 and 0.99mm.

3. The prediction tabulafion was made in an attempt to predict effective mandibular length &

‘low‘er anterior facial height derived from effective maxillary length.

* A thesis submitted to the Council of the Graduate School of Kyungpook National University in partial ful-
fillment of the requirements for the degree of Master of Dental Science in December 1987.

-122-



