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Anatomical Studies on the Vertebral Column and Spinal Cord of Korean Subjects

Part I. Study on the Fetus
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Abstract

Anatomical Studies on the Vertebral
Column and Spinal Cord of Korean
Sub jects

Part 1. Study on the Fetus

Dong Chang Kim, M.D.
Dept. of Anatomy, School of Medicine
Ewha Womans University
Dept. of Anatomy, College of Medicine
Seoul National University
(Director: Prof. Sae Jin Rha)

The author has biometrically measured 26 items om
217( 5121, 9 96) Korean fetuses older than four month
of age, and has reached the following conclusions
about growth and positional relationship between the
vertebral column and the spinal cord.

1) There were no notable sexual differences in len-
gth of each portion of the vertebral column through
each month, and also the rate of growth increased
with a regular gradual type(drive on the graph) in
both sexes. Of all the vertebral columnal parts the
thoracic portion showed the greatest growing rate.

2) The growing rate of each vertebral body of each
portion of the vertebral column showed the following.
order in increase Lumbar>>Sacral>Thoracic>Cervical
portion.

3) The relational ratio of each portion of the:
vertebral column as compared with the total vertebral
column has no sexual differences in any fetal month.

There was some decrease(about 3%) in the cervical

portion of the vertebral column from the 4th fetal
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month to the 10th fetal month, but some increase(about
1.5%) in the thoracic, and lumbar portions. The pelvic
portion was kept data 199 level after the 5th fetal
month. '

4) There were no notable sexual differences between
the relational length ratio of the vertebral column and the
dorsalstature,as compared with the stature.The former
kept constant value of approximately 38, 2% (for presacral
vertebral column) and 429 (for total vertebral column)
after the Tth fetal month and later on kept a cons-
tant value of 39,5%(no notable differences from those
of the adult by author’s work).

5) No portional length of the spinal cord revealed
serious sexual differences through each fetal month,
but a small differences between sexes in the thoracic
portion of the spinal cord revealed longer value for the
male, also the pelvic portion of that revealed longer
value for the female all the time.

6) The growing rate of each portional length of the
spinal cord increased with a straight inclination accor-
ding to the older fetal months in the graph picture,.
and if we show the growing rate with an angle of
inclination in the graph picture, the thoracic portion
shows a biggeriangle than the cervical portion, and a
similar angle is shown between the lumbar and the
pelvic portions.

7) Gauging from each fetal month, each incressed
value which, calculated from each portional length of the
spinal cord divided by the vertebral number of that
portion has revealed a bigger value in the thoracic
portion than that of the cervical portion, and 8>¢ in
lumbar portion, 3 <9 in pelvic portion.

8) The length of the filum terminale internum is longer
in the female than in the male during the early fetal
months, on the contrary, in later months the female
is shorter than in the male. Thus results prove that
the ascending rate of the conus medullaris is faster in

male than that of the female.

9 The relational ratio of cervical length of the
spinal cord as compared with the total length of the
spinal cord in each fetal month, has shown a constant
value(22%) after 5th fetal month in both sexes.

10) Tke relational ratio of thoracic portion of the
spinal cord as compared with that of the total length
of the spinal cord has revealed always &> ¢ (this
result coincide with that of adult from author’s work),
and increased according to fetal months in both sexes

and finally approached to 49%in the 10th fetal month.

11) The relational ratio of the pelvic portion of the
spinal cord as compared with the total length of the
spinal cord has revealed about 14% in both sexes, but
had a slightly bigger value in the female (this result
coincide with that of adults in this author’s work).

12) The relational ratio of the fium terminale inte-
roum as compared with the total length of the spinal
cord has increased rapidly in both sexes and reached
25% in the 10th fetal month,

13) In the course of age from birth to adult the
relational ratio of each portion of the spinal cord
as compared with the total length of the spinak
cord was grew smaller value in the pelvic portion and
follow lumbar and cervical portions, on the contrary
the filum terminale internum and the thorcic portion
was grew larger values continuously.

14) No serious relational ratio of the total length of
the spinal cord as compared with stature was in different
sexes. Their value decreased in fourth, fifth and sixth
fetal month, but it became a constant value of 32,0~
32.5% after the seventh month (The author obtained
the same result in the adult 327, 22% @27.28%).

15) The relational ratio of total length of the spinat
cord ascompared with the sitting height decreased rapid-
ly from 4th to 6th fetal month, but it became a constant
value of 48~49% after the seventh month,and appears
larger value in the female than that in the male.

16) Each transverse and antero-posterior diameter of
the cervical intumescentia,the thoracic slender prtion and
thelumbar intumescentia indicate a regular rate of growth
on the graph, the transverse diameter of cervical in-
tumescentia appears especially to increase rapidly.

17) The relational ratio of the transverse diameter
of the cervical intumescentia as compared with the total
length of the spinal cord have decreased from fourth to
eighth month, but after eighth month it get increases
slighthly,and reaches to 4,75% in tenth month in both
sexes. On the contrary, the relational ratio of antero-
posterior diameter of this as compared with the total
length of the spinal cord decreases gradually from:
fourth to tenth month, and reaches to 3, 48% in the
tenth month.

18) The relational ratio of the transverse diameter
of the thoracic slender portion of the spinal cord as
compared with the total length of the spinal cord, as

in the case in the cervical intumescentia,decreased in ra-
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tio until the sixth month and gradually increased to
2.8~2.9% again after sixth month.

The relational ratio of antero-posterior transverse
diameter of the thoracic slender portion as compared
with the total length of the spinal cord(also as in case
of cervical intumescentia)decreased until the sixth mo
qth, but after this month it reached to 2,4%

19) The relational ratio of the transverse diameter
of the lumbar intuumescentia decreased rapidly from
fifth to tenth month, and reached to 4,0% in tenth
fetal month.

The relational ratio of antero-posterior diameter of
the lumbar intumescentia as compared with the total
Jength of spinal cord continued almost constantly in
-value of 4.0% from the fifth to the eighth month,
but it had a decresing tendency after that.

20) The relational ratio of each antero-posterior dia-
‘meter of the cervical intumescentia and the thoracic slen-
.der portion as compared with the transverse diameter
of each of them decreased rapidly after the eighth fetal
month, but the same case of lumbar intumescentia inc-
reased continuously after the birth.

21) The relational ratio of the total length of the
spinal cord in comparison with the total length of the
wvertebral column decreased rapidly from the fourth
fetal month, and so it came down in value to 269,30
% 568,50% in the tenth month with no differences
noted in the sexes.

22) The relational ratio of each portional length of
the spinal cord in comparison to each portional length
of the vertebral column is as follows:

Thoracic>Cervical>Pelvic>Lumbar portion.

In the thoracic portion, the male is greater in value
than that of female, but the other portions cought not
recognized sexual differences.

Each portion except the cervical portion, always dec-

reased in greater proportion.

23) The lowest boundary of the cervical portion of
the spinal cord was located on the sixth cervical ver-
tebral disk during the fifth month, but it ascended
on 1/3 cervical vertebral body height in the sixth
and seventh month and again descended and was
fixed constantly on the sixth cervical disk level after
the eighth fetal month.

24) The lowest boundary of the thoracic portion of
the spinal cord have ascended slightly during fourth
and fifth fetal month, and become fixed constantly on
middle level of the tenth thoracic vertebra.

25) The lowest boundary of the lumbar portion of
the spinal cord ascended rapidly two lumbar vertebral
height from the fourth, fifth and sixth fetal month and
after that ascended and became gradually and conti-
nuously, on lower level of twelfth vertebra in the ninth
and tenth month.

26) The lowest boundary of the conus medullaris
was located on the first sacral vertebra in the fourth
month, but it ascended on three lumbar vertebral
height during the fifth and sixth month, and
after that the lowest boundary ascended on 3 lumbar
vertebral height in each month during the seventh,
eighth, ninth and tenth month and finally ascended to
lower level of second lumbar vertebra in the tenth
month.

In short, the ascending proportion is conspicuously
greater in the conus medullaris and follows the lum-
bar, thoracic and cervical portion in the order.

27) The lowest boundary of dura mater was located
on the upper level of second sacral vertebra, but after
the seventh month was fixed constantly on the first
sacral vertebral disk and continued until the tenth

month old.
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