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An Anatomical Observations on the Growth of the Main Arteries
of the Aortic Arch in Korean Fetuses
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Table 1. Materials
Fet.agel
Mo.)y 5 6' 7 8 9 | 10 |Total
Sex |
Male 11 20 31 17 20 22 121

Female| 10 16 17 20 24 10 97
Total 21 36 48 37 44 32 218

Table 2. * The statistics of C-R lengths, body
lengths, and body weights.

Pet. | Cf°‘l’;‘r‘l§§mp Body length | Body weight
(?\%i.) o (mm) (mm) (Gm)
I Mo MZto M+to

5 |11 | 149.0+10.4 ] 210.7£19.9 | 216.211.2

5 | ¢ |10 144.14+13.6 | 217.64+23.4| 227.2411.7

5 | 20| 190.2412.8 | 285.74+20.4 | 483.7+12.1

6 | o |16 | 187.7414.0 | 279.4+22.5 | 465.3+13.8

5 | 31| 295.6410.4 | 343.0+18.3 | 845.6+19.5

7 | 9 |17 | 227.1410.0 | 345.2£18.1 | 884.24:20.5

5 | 17 | 267.8+11.0| 417.5416.6 |1426.8-36.3

8 | 9|20 | 260.3 7.8 394.3+15.2 |1356.44-36.5

5 | 20| 206.2:£10.4 | 444.9+20.9 |1851.5£45.7

9 | o |24 |296.710.2 | 451.7418.5 |2104.2458.0

& | 22| 347.5+18.9 | 524.6-£13.1 [3095.0-:100.9

10 | o | 10| 332.0 6.9 509.6+22.1 |3007.0+128.7

#Quoted from the Data of Prof. M.B. Lee
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Table 4. A half of the circumference of the
Innominate artery.
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Table 3. The statistics of the length
of Innominate artery.
Fet.
M+m(M) | o+m(o)
(al\gd(:,)) Sex| n (mm) Cmm) Vim(V)
5| 7! 2.03+0.12| 0.33+0.08| 8.28+2.21
5 19| 7] 3.96+0.27| 0.73-:0.19| 18.54:4.95
15 (2| 53 +0.18| 0.8 +£0.12| 15.22::2.4
6 1o | 13| 4.9 £03 | 1.110.21 | 22.744.46
5130 6.3940.18| 1.03-0.13] 16.12+2.08
719117 6.42+0.36| 1.52+0.26| 23.6744.06
& | 15| 7.4840.26| 1.03+£0.19 ] 13.85+2.56
8 | ¢ |17 7.4540.37| 1.5240.26| 20.48--3.51
5|18 8474042| 1.8140.3 | 21.40+3.56
9 1 9 |22| 82 +0.31| 1.47+0.22| 18.0 +2.71
5| 21| 9.01+£052| 2.37+£0.36| 26.564-4.09
100 0| 8| 9124047 | 1.35::0.33| 14.85+3.71
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Fet.
M+m(M) | 63+m(o)
(al\%eo) Sex| n (mm) (mm) Vi+m(V)
5| 11| 1.38+0.07| 0.2540.05| 18.14+3.86
5 1 9o l10]| 1.5240.08| 0.26:20.05| 17.34-3.89
5 120! 1.9540.06| 0.2040.04| 14.87+2.35
6 | ¢ 16| 1.8540.08| 0.33+0.05| 17.85+3.15
5 31| 2.8540.05| 0.3340.04| 12.82+-1.62
7 Lo 17| 2.5740.13| 0.560.09| 21.72£3.72
5 116! 3.03+0.06| 0.26+0.04| 8.61+£1.52
8 | 2 120! 3.0840.10| 0.45+0.07 | 14.76+2.33
3 20| 3.9240.12] 0.5740.09 | 14.76+2.33
9 | ¢ |2a| 3.774£0.10| 0.50£0.07 | 13.48-:1.94
& 22| 4.52+0.13| 0.6540.09 | 14.45+2.17
10 | o 10| 4.35+0.08| 0.2640.05| 6.04=1.35
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Fig. 1. The growth of the length of the Innominate
artery expressed in ordinary (A) and a semilo-
garithmic scales (B).
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Fig. 2. The increment of one half of the circum-
ference of the Innominate arterial wall in
successive fetal months, expressed in ordinary
(A) and semilogarithmic scales (B).
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Table 5. The statistics of the length of the
Common Carotid artery.

Fet.
age
(Mo)

M+m(M)

Side (mm)

Sex n V4im(V)

g+m(o)
(mm)

7 | 15.62+1.21 | 3.20-£0.85| 20.494-5.47
7 | 19.3541.44 | 3.82+1.02) 19.37£5.17

7 | 13.8740.85 | 2.2440.60; 16.21--4.33
19.921+0.82 | 2.90+0.58) 10.96+2.93

19 | 17.763:0.54 | 2.384+0.38} 13.42+1.17
19 | 23.60£0.55 | 2.4040.39| 10.2011.65

13 | 17.80+0.55 | 1.99-40.39 14.88+2.91
13 | 22.65+0.83 | 2.99+0.58) 13.22+2.59

-0

29 | 21.08-£0.39 | 2.10--0.27
29 | 27.7040.45 | 2.4240.31

9.96+1.30
8.90:£1.16

17 | 20.44+0.65 | 2.71£0.46| 13.29+2.27
17 | 26.79+0.89 | 3.68+0.63] 13.751+2.35

16 | 25.24+0.59 | 2.360.41
16 | 32.25:£0.72 ) 2.89+0.51

9.37+1.65
8.96+1.58

15 | 23.96+0.77 | 3.010.55| 12.1812.29
16 | 30.56+0.60 | 2.36+0.41] 7.74+-1.36

14 | 29.64:4-0.83 | 3.13:£0.59| 10.57+£1.99
13 { 36.26+1.07 | 3.87:+0.75/ 10.68+2.09

(03]

15 | 29.4340.57 | 2.241:0.41
13 | 36.03:£0.79 | 2.8510.56

7.63x=1.41
7.921+1.55

18 | 33.831+1.04 | 4.43+0.73] 13.111+2.18

‘ 19 | 41.34::0.97 | 4.26-:0.69, 10.30+1.67
10

8 | 30.7540.99 | 2.8240.70
8 | 38.004:0.87 | 2.481-0.62

9.184:2.29
6.53+1.63
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Table 6. The statistics of a half circumference
of the Common Carotid artery.

et.
. M+m(M) [o+m(o)
age | Sex|Side| n V4+m(V)
(Mo) (mm) (mm)
R | 7| 1.0740.07 | 0.20+0.05 18.86:5.04
PO L1 7] 1.11+0.10 | 0.2840.07| 25.60£1.84
5.
R| 7! 1.1040.09 | 0.26--0.06] 23.6746.32
“lL 0.98--0.09 | 0.254-0.06] 25.814-6.90
| R |19 1.590.05 | 0.2240.03| 14.20%2.30
S 4L {19! 1.58+0.05|0.2140.03) 13.70+2.23
6
R | 18] 1.48+0.05]0.201-0.04] 13.94-2.73
‘ ? L {13 1.4940.060.2340.04] 15.74-+3.08
| R |29 1.94::0.04|0.23::0.03{ 12.16:£1.59
- ° L |29 1.90:0.05 0.294:0.03) 15.312.01
7|
R | 17| 1.86+0.11|0.4540.08| 24.534-4.33
UL 17| 1.8540.09|0.41+0.07] 22.25+3.93
| R|16| 2.400.180.720.12 30.30+5.35
© 1L 116 | 2.35+0.19|0.79:-0.14! 33.75+5.96
8 .
R |20} 2.184+0.07}0.82£0.05 15.0142.87
1L |2 2.2140.08|0.4040.06 18.40+2.91
R | 18| 2.88+0.10|0.4440.07| 15.82+2.55
S 1L |20 2.82:£0.06|0.2940.04] 10.38--1.64
9 :
R | 23| 8.0140.10]0.48+0.07 16.174+2.38
® 1L 24| 2.83+0.07]0.374005| 13.15+1.89
R | 22| 3.31+0.10|0.48+0.07] 14.484-2.18
" S| L |22]| 3.2240.13|0.6140.09 19.00+2.86
L | R| 9| 3.5240.060.20+0.04/ 5.73:+1.35
T L | 10| 3.4040.09|0.28--0.06] 8.40--1.89
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Fig. 3. The growth of the length of the Common
Carotid artery expressed in ordinary (A) and a
semilogarithmic scales (B).
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Fig 4. The increment of one half of the circumference

of the Common Carotid arterial wall in successive
fetal months.
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Table 7. The statistics of a half circumference of
the Subclavian artery.

Fet.

age | Sex|Side| n M(jr:n“x;()M) a(im“:rgsf ) V+m(V)
(Mo)
| R| 7| 091:£0.10{0.27::0.07| 29.56+7.90
[ 31 L] 7] 0.93£0.12]0.33--0.08| 34.51-£9.20
5
’ R 1.06-20.06 | 0.184-0.04] 16.8944.51
-
STl L 7] 0.9740.06 | 0.154£0.04 16.37-4.37
! | R 19| 1.59+0.06|0.304:0.04/ 19.04::3.08
SO 1Ll 19! 1.4840.05|0.25:20.04] 16.99-+2.75
6
1 R | 13| 1.3540.08 | 0.294-0.05 21.82-:4.28
e
Yl L1131 1.26-£0.09 | 0.85-0.06| 28.115.51
| IR 20| 2.03+0.06]0.340.04 17.03+2.23
Sy 29| 1.9440.06|0.354-0.04| 18.264-2.39
7
R |17 | 1.9840.09 | 0.400.07| 20.52:+3.62

9]

UL 17| 1.9140.11 | 0.474-0.08] 24.99+4.41
| IR |16 2.47:£0.080.3340.05 13.46:2.57
S| L | 16| 2.3240.07|0.3040.05 13.32+2.35

8
: R | 20| 2.3340.080.38-:0.06 16.43-:2.59
"% 1L 20| 2.2540.09|0.44+0.06 19.56::3.09
| R | 18| 2.94£0.08|0.3420.05 11.8521.97
Sl L 20| 2.90+£0.06|0.2840.04 9.8541.55

9
| R |24 2.83£0.100.5040.07| 17.99::2.59
YL |24 3.0240.10|0.5140.07| 17.20+2.48
R | 22| 3.3640.110.54--0.08 16.16+2.43
1L |22] 3.31%0.10|0.58+0.07 14.48:2.18

10
| R| 9| 3.130.11{0.33£0.07, 10.83%2.55
"L |10 3.3540.13|0.41£0.09] 12.27:£2.74
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Fig 5. The increment of one half of the circumference

of the Subclavian artery.

Table 8. Summary table for the lengths of the

various arteries.

Fet.
. M+m(M) | o+m(o)

Art.
zﬁg) rt.\Side| n (mm) (mm) Vi+m(V)
L ] 14 | 4.00+£0.20 0.78:&:0.14[ 19.574-3.69
5 . R | 14 | 14.64+0.73 | 2.7540.52 18.83--3.56
CUL | 14 | 19.6440.78 | 2.93-£0.55 14.93--2.82
L 1 |33( 5.14:1:0.16’0.95:{:0.11 18.59+2.28
6 R | 32| 17.78+0.39 | 2.24+0.28) 12.624-1.57
€¢I L | 32| 23.214-0.47 | 2.71:-0.38| 11.67£1.45
L j47 6.40:0:0.17\1.223&0.12 19.1141.97
7 R | 46 | 20.84::0.34 | 2.8740.24 11.37+1.18
CC L | 46 | 27.39-£0.47 | 3.204£0.88| 11.71+-1.22
L ‘ 32( 7.46i0.23]1.32j:o.16| 17.68+2.21
8 R | 31 | 24.624-0.49 | 2.774-0.35 11.2741.43
C-Cl L | 321 31.4040.52 | 2.9740.37] 9.48+1.18
I ‘ ’40[ 8.32d:0.25l1.64i0.18 19.72-£2.20
9 R | 29 | 20.53+0.50 | 2.72:0.35| 9.24-4-1.21
€€\ L | 26 | 36.154-0.66 | 3.40--0.47] 9.4241.28
L |29 9.04=£0.40 | 2.154-0.28] 23.87+3.13
10 R | 26 | 32.88+0.83 | 4.250.58 12.9241.79
C-Ci L | 27 | 40.204-0.82 | 4.28£0.58] 10.6541.44

I=Innominote c.c.=Common Carotid
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Table 9. Summary table for one half of the
circumference of the various arteries.

Fet. M+m(M) | o+m(o)

; v
(zﬁg)Art. Side| no. (mm) Cmm) V+m(V)
L 21 1'.45:!:0.05’0.2610.05‘ 18.324-2.82
R |14 | 1.0840.05 | 0.20--0.03 19.26-:3.63
5 16C L | 14| 1.0940.07 | 0.284:0.05) 25.70+4.85
ou| R | 14| 1.00:£0.06 | 0.22::0.04 22.45:4.24
be.| L | 14| 0.95-£0.06 | 0.25--0.04| 36.67+6.93
L '36 ' 1.85-£0.05 0.3110.03‘ 16.43+1.93
R | 32| 1.5540.08]0.224-0.02] 14.31:1.78
615 L |82 1.5540.04]0.23-£0.02 24.84%3.10
u.| R | 32| 1.49%0.05|0.3040.08 20.22+2.52
be.| L | 32| 1.39+0.05|0.290--0.08| 20.92:+2.66
L 48 | 2.58--0.06 | 0.4240.04| 16.53+1.66
R |46 | 1.9140.04 | 0.33-£0.03] 17.64--1.83
7 €% L | 46 | 1.88-£0.05|0.34=£0.03| 23.50::2.45
qu.| R | 46 | 2.0120.05|0.39-£0.04) 19.802.06
be.| L | 46 | 1.92--0.06 | 0.40--0.04] 21.194:2.20

L 36 | 3.06:£0.06 | 0.4140.04 13.45+1.58

R | 36| 2.2720.05]0.3040.08] 13.53+1.59

8|Sl L 36| 2.274:0.05|0.84--0.04] 15.10+1.77
Gu| R | 36| 2.39:£0.06 | 0.37:20.04 16.40+1.93
be.| L |36 | 2.28::0.06|0.392:0.04) 17.33::2.04

L i ]44 [ 3.84:!:0.08}0.58:&:0.06’ 15.3041.63

R | 41| 2.9540.07|0.4740.05 15.95+1.76
9| %% L | 44| 2.840.05]0.330.03| 11.89:+1.26
ou| R 42| 2.9120.07] 0.46::0.05 15.83£1.72
be.! L | 44 | 2.9640.06 | 0.4340.04| 14.62+1.55
L ] ‘ 32 | 4.4640.11 ’0.63:*:0.07‘ 14.1541.76
R | 31| 3.37+0.07 | 0.43+0.05 12.84-£1.63
10 19C1 L | 32| 3.2840.09 | 0.53+0.06] 16.4242.05
gu| R |31 3.3120.08 | 0.4950.06) 15.061.91
be.| L | 32| 3.32-£0.08 | 0.46-20.05| 13.94+1.74

I=Innominate, c.c.=Commor Carotid, Subc=Subclavian.
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Fig. 6. Growth curves plotted from the various mea-
surements in the various arteries, expressed in
semilogarithmic scales.
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ABSTRACT

An Anatomical Observations on the
Growth of the Main Arteries of the
Aortic Arch in Korean Fetuses
Soon Hei Kim, M. D.

Department of Anatomy, College of Medicine,
Seoul National University, Seoul, Korea

Director: Prof. Saejin Rha, M.D. )
and Myung Bock Lee, M.D.

1. The length and a half of the circumferences of
the main branchs from the Aortic arch (namely Inno-
minate, Carotid and Subclavian arteries) of 218 dead
Korean normal fetuses in both sexes aged from 5th
to 10 th fetal months have been studied by means of
measuring and observing the pattern of the growth in
the latest half of the fetal life.

2. The gradual increment of the various values is
observed adding the fetal age from the beginning until
the end month in present observation, expectedly.

3. Of the growth of the Innominate arteries the
average growth rates in both the length’s before the 7
th month are higher than those of the rates after
the 7 th month. The ratio’s between the lengths and
the half circumferences are increased in successive
fetal months from the beginning to the end of present
observation.

4. Of the growth in length of the Carotid arteries
in general, a relatively constant growth rate is dete-
ctable throughout the period in present observation.
The ratios, however, between both sides are greater
during the period after the 7th month than those
before the 7 th.

Of the growth of a half circumference the growth
rates are lowered directly after the 6th and 9th,
whereas, the ratio’s directly before 6th and 9th are
maintained in higher level.

The ratios between the length and a half circum-
ference are maintaine throughout the period in present
observation.

5. The growth rates of the half circumferences
in the Subclavian arteries are declaine with adding the
fetal month.

6. Of the growth rates in the various diameters the
greater growth rates are observed in a half circum-
ferences, while, the lesser is for those of the lenths.

7. None of the conclusive sexual differences is
drown under a statistical support.
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