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Table 1. Human fetuses used in this study:

Gestational Numbers Cases

Age (weeks)

13 -14 1 R1371

15 — 16 5 R1372, A87-146, R1373, A87-61, EU87-474

17 - 18 3 R1520, R1378, R1370

19 - 20 5 R1374,R1391, R1394, R1619, R1403

21 —22 7 A87-108, ABS-2, R1399, R1398, R1390, R2, AB9-54
23 —24 5 AB7-39, R1419, R1506, R1518, A838-92

25 - 26 10 R1379, AB7-72, R1389, F1, R1395, R1400, R32, R1392, R1480, R1401
27 - 28 6 AB89-11, ABB-20, R1483, A87-83, R1484, R1402

29 - 30 6 AB9-61, R1487, R1396, AB7-63, R1521, R1535

31 —-32 2 A1420, A8S-90

33-34 4 AB88-87, A87-56, R31, A89-91

35— 36 3 AB88-6, R66, R1423

37 —38 3 ABB8-86, AB7-57, AB7-687

39 — 40 3 AB7-58, R1393, AB9-70

41 — 42 1 AB8-8

Total 64

E (ESR); Embryonal Serial Section Registry
R (RCMY); Registry of Congenital Malformation
A {CHA); Children Hospital Autopsy

Abbreviation:

ANS(Anterior Nasal Spine)

4. N-Sym(Anterior Facial Height)
2. ATy 5. S-Go(Posterior Facial Height)
6. ANS-PNS(Maxillary Length)
AAFAE 2AE] 98 ASAHE oL 7. N-ANS(Maxillary Height)
ZHol AlAslgl o, 8. Go-Sym(Mandibular Length)
1. S(Sella Turcica) 9. Ar-Go(Mandibular Height)
2. N(Nasion)
3. Ba(Basion)
4. Sym (Mandibular Symphysis)
5. Ar(Articulare)
6. Go(Gonion)
7.
8.

PNS (Posterior Nasal Spine)

A% FEEE 2A FAAZ o] Eho

oAet.

1) Cephalometric

Linear Measurements
{(mm)

1. S-N{Anterior Cranial Base)

2. S-Ba(Posterior Cranial Base)

3. S-Sym(Facial Depth)

Fig. 3.
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2) Cephalometric Angular Measurements
O

S-N-ANS

S-N-Sym

S-Ar-Go

N-S-Ar

N-S-Ba

N-S-Sym

Symphysis Angle

SN-Palatal Plane Angle

. Gonial Angle

10. Upper Gonial Angle

11. Lower Gonial Angle
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Z7lslgl =], & 13570l 2 Hel7} 8mmel
AR ksl 17540 16mmiE 2v] A=A
ge], 2 F A3 gutgd SIS wolwA
glolutzlo] ok 36mmz AAstdct. FEAA
o] 7ox 13570 Tmmel4 1957 13mm
2 oF 2uf Z7hg F, slotwrlel °F 24mmE
Astgdct. shebEe] st Aaare ey
S-Symphysis®] Zoli, 13574l 10mmel
A el Aarzlel <k 53mmz Frhskolch. et
o] A" AolE: dehlle T
palatal plane ; ANS-PNS) ¢ =3+ 135
| ok gmmol A 19574l 13mm=E ok 2ujE
slglom o F g Fslel web vy
Z718-S b A EA47]C] o2

o
[e]

il

1}

)
“d
3

Qo

o

ot 30mmE 1 A7) 7 Zrhekeich. At
Aurn7d-¢ veblle N-ANS2| AEA

o
2

, 135730 = A7k Fome AF
5mmell 4, 19573l 10

sAeterk o F Fobgel shtsiAE A

AR T R A
fo rrooxt L

2
e
hJ
o
=
bl
Sk

3
3
ol

ofk

o olojAl F=l Aol Az Al
vhro] & oo, ¥ A %

-Sym-g 135730 TmmeollA 19573 15mm,
25% 740l 23mmi Z7habiAl, FAAI7le] o]
29 35mmz a2 Aolrt AAsidern, +2
A Ao #letElE Ar-Got 13570l 2mmel]
1950 4mm, 25F°] 7mm, EAA]7]o] o2
gl ldmmE F7hetdch. gl Fo FAAAE
el obwd 7 (facial height) & AFube

Q
2 bl 2AR) 2 AS, $A Wzl

7b 135=74o) 10mmsl ey, 19574 20mm,
30Fol 40mmE F7hske] FAIA7|o] olE2®
50mm7tA Frbekelen],  Farwiii (S-Go)
2 13370 TmmeArl 2150l 14dmmE A A
w ZAA]7)o] olzw ok 26mmE F7hshoich
(Table 2) .

2. EfolollMe] etetd ZtE

r[I
ot
<]
s

AFAAL} FFAA o) F& FAHAAA(N
-S-Ba)& el x719l 13574l 126°, A=
718l 40F 7ol 135724 Hi 7
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Table 2. Cephalometric Linear Measurements {mm), (mean £ st}

(a)

weeks S—N S—Ba S—Sym S—Ar N—Sym
13-14 8.3+0.00 6.5 £0.00 10.0 £0.00 3.240.00 10.2 £0.00
16-16 12.5+0,75 9.6 £0.77 15.1 £1.53 49 %087 13.8 £0.10
17-18 15.6 £ 1.19 12,1 £1.33 18.8 £ 1.81 5.2 %054 18.3 £1.51
19-20 17.9+0.95 12.9£0.26 22.6 +1.89 6.3£0.76 20.3£1.80
2122 23.1 £1.54 16.8 £1.34 297 £2,26 8.2+1.78 28.0 £2,51
23-24 22,1 %272 16.7 £0.48 31.2 %203 9.4 1167 27.8£1.28
25-26 27.2 £3.61 18.3+2.28 35.4 £5.45 9.0 £1.60 33.8 £5.26
27-28 28.9 £3,82 18.6 £1,95 36.6 £5.96 8.6 £1.98 35,6 £6.17
29-30 305 £2.74 21.7 £2,43 4351592 10.1 £1.09 41.2£8.19
31-32 31.6%0.85 20.9 £2,60 40.3+3.25 9.2%t155 39.9 £1.30
33-34 31.6+1.38 21.1 £1.81 42,1 £1.61 11.4£1.22 430%2.74
35-36 323+%1,17 22,7 £213 46.7 £1.84 11.0+1.98 47.4%2.12
37-38 358+1.48 22.7 £0.66 49.1 4,12 13.0£1.83 47,7 *4.65
39-40 36.0%0.19 24.0 £0.62 487 £1.77 12,6 +£1.18 47.0 £3.52
4142 36.0 £0.00 23.7 £0,00 63.2 £0.00 13.7 £0.00 49,2 £0.00
(b)

weeks S—Go ANS—PNS N--ANS Go—Sym Ar—Go
13-14 6.7 £0.00 6.1 £0.00 4.9%£0.00 7.1%0.00 2.3%0.00
16-16 7.1£0.87 9.4%0.78 6.510.29 10.6 £0.56 2.7 £0.56
17-18 9.3+1.43 10.3£0.76 8.7 £0.92 11.56 £0.60 4.8%0.74
19-20 10.2 £1.66 13.4+1.68 9.6 £0.58 14.7 £0.99 4.4 1.2
21-22 13.9 £2.12 17.0+1.87 12.2£0.92 18.4£1.91 5.8+1.28
23-24 16.0£1.78 16.6 +2.10 12.0 £1.82 18.4£2.19 6.5+1.74
26-26 16.2 £2.89 200%3.17 14.6 £1.90 22.6 £3.83 7.2 +1.69
27-28 17.0 £3.49 20.8 £3.70 15.9 £2.39 22.8+4.06 9.0+256
29-30 21.6£2.70 23.4+3.58 17.0 £2.32 26.8+3.78 11.1 £1.31
31.32 18.0 £1.26 24.5%+1.20 17.2%0.30 27.9%435 9.2 +0.20
33-34 20.2 £1.69 246 £1.62 17.56 £0.88 27.1 £2.58 9.8+232
35-36 221 £4.07 27.6%2.45 18.9 £0.33 30.6 £1.62 11.8 1245
37-38 26.7+3.15 26.5%1.45 19.3%£1.10 27.9%1.07 13.8 £1.96
39-40 24.7£0.39 26.0+1.10 16.6£2.18 31.1£0.94 13.5£1.45
41-42 25.5+0.00 32.7 £0.00 21.9 £0.00 35.3 £0.00 11.4 £0.00
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Table 3. Cephalometric Angular Measurements ( © ), (mean *std)

(a)

weeks S—N—~-ANS S—N--Sym S—Ar—Go Sym Angle SN—PP
13-14 82.0£0.00 67.0 £0.00 155.0 £0.00 75.0 £0.00 11.0 £0.00
15-16 90.2+6.68 67.9£6.77 151.3%11.47 79.7 £3.04 9.5+4.30
17-18 89.3+£254 66.6 £ 3.31 154.3+7.90 72.7 £3.086 124 %114
19-20 90.0 +2.66 68.0t4.14 1556.1 £9.43 75.2+£3.37 9.6 £2.61
21-22 93.4 £2.50 70.5+3.86 163.6 £22.00 69.317.53 8.5t 2.48
23-24 90.7 £2.26 68.8+4.18 171.314.41 68.0£7.15 9.8%£1.20
25-26 9401279 69.3%3.00 166.5 £ 6.64 67.0 +4.86 7.4%1203
27-28 88.6 £3.74 65.7 £2.00 166.6 +4.89 70.1£272 93.£2.29
29-30 951724 72.8%3.15 166.3+£6.22 66.3 +6.26 76%1.40
31-32 956.0 £3.00 73.0 £0.00 164.5 £ 10.50 66.0 £ 1.00 7.56%1.60
33-34 89.9 1539 65.8 £4.87 16560.8 £6.42 69.5 £2.29 941238
35-36 92.8 £6.91 68.56+4.42 169.2 £10.47 63.5 £6.01 7.0£1.00
37-38 90.0 £ 1.47 70.7 £2.87 164.8 £4.94 69.0 £4.95 6.8 £3.09
39-40 94,7 £1.435 71.8+1.84 147.5%£10.73 67.7 £4.50 4810.24
41-42 104.5£0.00 75.56 £0.00 170.0£0.00 62.56 £0.00 4.8 £0.00
(b)

N--S—Ba N-S—Ar N-—-S—Sym Gonial A, Up Go A. Low Go A.
136.0 £0.00 1156.0 £0.00 66.0 £0.00 128.0 £0.00 62.0 £0.00 66.0 £0.00
130.7 £6.78 113.7£16.24 60.8£6.19 133.8%6.33 71.3%7.11 62.5£5.22
130.7 £5.79 106.7 £10.62 64.0£4.95 139.6 £2.05 69.3t4.81 70.3+3.68
130.1 £6.87 109.9 £7.88 60.8 £3.45 131.3%5.35 67.1 £3.20 64.2 +6.49
126.1 £3.61 100.4 £5.40 62.9%+3.19 140.2 £4.92 66.6 £8.15 73.6 £6.34
128.7£4.04 102.4 £13.00 65.8 £9.40 133.3%6.78 58.1 £7.84 75.2+7.24
130.0 £2.50 99.7 £7.60 63.6 £3.19 138.1 £5.53 64.9+4.85 73.2%5.81
128.6 £2.21 105.4 £2.88 62.5+7.38 132.6£5.82 60.8 £2.78 71.8%4.40
132.4 £2.88 101.3£7.65 64.0 £ 2.81 135.0£7.11 59.6 £5.96 75.3£6.37
128.0 £8.00 107.5 £12.50 61.5 £2.50 137.0+8.00 66.5 £ 4.50 70.5 £3.50
133.4 £3.11 112.1 £3.78 66.8 +1.60 144.0£5.79 70.5 %522 73.5%£1.80
136.8 £2.59 1156.4 £7.36 71.0%3.94 134.7 £8.06 57.3%4.50 77.3%6.13
132.7 £0.47 99.8%2.72 66.3%4.19 136.1 £5.39 59.6 £2.00 76.5 £6.01
131.6£3.63 114.8 £8.25 65.0 £4.24 138.6 £2.62 65.8 £3.57 72.8*592
135.0 £0.00 101.5 %‘&OO 63.0 £0.00 131.0 £0.00 75.0 £0.00 55.0 £0.00
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— ABSTRACT —

SOFT X-RAY STUDY ON FETAL CRANIO-FACIAL GROWTH AND
DEVELOPMENT

Won Sik Yang, Cheong Hoon Suhr, Dong Seok Nahm, and Young Il Chang

Department of Orthodontics, College of Dentistry, Seoul National University

This study was undertaken to ascertain the changes of fetuses in craniofacial dimension
and to evaluate the growth and development during fetal period.
Lateral cephalograms by soft X-ray were taken from 64 fetuses and were measured in linear
and angular aspects.
The following conclusions were obtained.
1. The linear increase rates of anterior cranial base length exceeded those of the posterior cranial
base length.
2. Growth increments on horizontal dimension were greater than vertical dimension in the
maxilla.
3. The cranial base angle was almost constant after fetal period 13 weeks with the average
angle of 130°,
4. The angle between anterior cranial base and palatal plane was decreased gently during fetal

period.
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