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Table 1. Mean value of body weight and heart weight
by crown-rump length of fetuses
CRIGP) T wllant (em)  weight (em)
7—11{13-16) 1 120 0.6
12—-16 (17-20) 8 247 +72 1.8%0.4
17—20 (21—24) 12 386 £76 5.1 £0.6
21—-24 (25-28) 16 727 £94 6.1 1.0
25—28 (29-32) 9 1178 £132 9.9%£1.5
29-.31 (33-34) 2 1290 12,1 £3.1
3236 (37—40) 1 3700 16.6

C-R : Crown-rump length (cm)
G-P : Gestational period [weeks)
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Table 2. Mean and standard deviation of parameters by the age groups

Age Gr. N M A% TA% Ang AMT MP%; TP% PA% AngP A LV/RYV
1 9 79,22 86,33 54.33 127.33 142.33 62.56 75,44 1.19
t 19,65 *16.69 * 950 27.36 I 177.39 £12.51 *16.74 +0.26

2 12 77.08 69,58 43,33 111.67 120.08 56,83 7292 1.08
12,21 + 8.1 * 640 12.79 T 15.40 +11.77 r 500 0,22

3 16 75.06 72.19 45,75 1121 125.69 56.37 70,06 1.09
* 9,73 t B.06 t 6,20 14.78 * 16.60 +1259 +14.53 *0.29

4 12 B6.35 69.17 43,42 96.00 10983 47.00 74,42 1.07
+11.35 T 13.90 1245 10,96 = 16,45 * .88 + 1547 o109

Total 49 T4.16 T3.41 46,16 110.92 123.4%9 5533 72,82 1.10
+1344 *1289 % 940 1910 * 1925  +12,09 £13.33 +0.24

M : number of cases
MAS : percentage of mitral-aortic distance in comparison to mitral-tricuspid length [MT).
TA% ! percentage of tricuspid-aortic distance in comparison to MT.
ANgAMT : angle between aorto-mitral and mitral-tricuspid lines,

MP% : percentage of mitral-pulmonic distance in comparison to MT,
TP% : percentage of tricuspid-pulmonic distance in comparison to MT,
PA% : percentage of pulmonic-aoritc distance in comparison to MT.
AngPA :angle between pulmonic-aortic and mitral-tricuspid lines.

LV/RV : the ratio of thickness of left and right ventricles,
1 —4 : groups of hearts of fetuses aged less than 20 weeks (Gr. 1], aged fro

Age Groups

aged from 25 to 2B weeks (Gr. 3) and aged over 29 weeks (Gr, 4) of gestation,

Table 3. Correlation coefficients among parameters in all cases.

m 21 to 24 weeks (Gr. 2},

MA% TA% Ang AMT MP% TP% PA% AngP A
TA% 0.245
AngAMT 0.078 0,95%
MP& 0.596% 0.562% 0,474%
TP% 0,275 DE2T* 0.792* 0.747#
PA%Y: 0,038 0.301#* 0.300% 0.652% 0.722%
AngPa —0.180 0,002 0,035 0.358% —0.06%9 0.168
LV/RY 0116 0,153 0.071 0112 0.052 —0.065 0,086

* Significant dependence between two parameters in one tailed test with P-value of 0,05 and degree of freedom 47,
{Abbreveiations same as table 2),

Table 4. Pairs of significant dependence at age groups 1-—4 and all cases, Statistical test is one tailed t-test with P-

value of 0,05 and degree of freedom (n-2),

MA%

MP%

TA%Y Ang AMT TP% P A AngP A
TA& 1
AngAMT Al1234
MP% Al3 A A
TP 1 AT234 A234 A23
PAS _ A A Al3 AT234
AngPA - 23 23 A 2 2
LV/RV 1
A All cases 1 —4 @ Ape groups 1—4 [Abbreviations same as table )
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Fig. 1. FPlotting of cardiac skeleton from the mean values

of parameters (standard cardiac  skeleton].
{ Abbreviations same as ta ble 2)
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Fig. 2. Left ; Differences of parameters among age groups -1V shown
of Ao—PA lines from mean value of parameters in each group an
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Fig. 3. Simplification of parameters and separation viaue

of lower (Gr. 1) and upper (Gr. Ill} extreme
groups by each parameter.
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50 T

in standard cardiac skeleton, Right : Plotting
d total cases (thick short arrow, Gr. | ;

thin short arrow, Gr, 11 ; thick long arrow, Gr, 111 ; thin long arrow, Gr. 1V ; thick line, all cases).
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100+ +100 100 + +100
[ LV RY™
III LVy Ru*
III Tong
+50 S0+ +50

AT M & T

Fig. 4. Left ; Differences of parameters by the change of MA% shown in standard cardiac skeleton (¥ ; not significant).
Right ; Plotting of Ao-PA lines from mean valves of parameters in MA% groups | (long arrows), [11 (short

arrows) and all cases (thick line).
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[ short I short
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ITI Tomg
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M 50 T M 50

Fig. 5. Left ; Differences of parameters by the change of AngAMT shown in standard cardiac skeleton (* ; not signifi-
cant). Right ; Plotting of Ao-PA lines from mean valves of parameters in AngAMT groups | (long arrows),

T

111 (short arrows) and all cases (thick line),
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Fig. 6. Left ; Differences of parameters by the change of AngPA shown in standard cardiac skeleton (* ;not signifi-
cant). Right ; Plotting of Ac-PA lines from mean values of parameters in AngPA groups | (long arrows), 111

{short arrows) and all cases (thick line).

100+ +100
I LV» RY*
I short
III long
50+ +50

M =5 T

100+ +100
\
50+ — +50
M N '
50 T

Fig. 7. Left ; Differences of parameters by the change of PA% shown in standard cardiac skeleton (* ; not significant),
Right ; Plotting of Ao-PA lines from mean value of parameters in PA% groups | (long arrows], 111 (short arrows)

and all cases (thick line),
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Morphological Observation on the Prenatal
Development of the Human Heart (II).

—Analysis of Cardiac Skeleton with
Special Emphasis to Their Relation to
the Bulboventricular Malformation—

Jeong Wook Seo, Je G. Chi, KEyung Phill Suh*

Departments of Pathology and Thoracic Surgery®,
College* of Medicine, Seowl Nalional Universily

Two dimensional alignment of valves in the cardiac
skeleton is studied using 49 fetal hearts. They are stan-

dardized with fixed length between the centers of mitral
and tricuspid valves. The relations among the parame-
ters and of wall thickness ratio are studied, especially
by the change of gestational age, mitral aortic distance

and pulmonary-aortic distance, the angles between the
two lines and mitral-tricuspid line. Anterior shift of
great vessels was seen in heart with gestational age less
than 20 weeks. Long mitral-acrtic distance showed
anterior shift of the great arteries and left ventricle was
relatively thicker than right ventricle, Narrow aorto-
mitral-tricuspid angle denoted posterior shift of great
vessels and thick right ventricle. Short pulmonary-
aortic distance denoted antero-posterior alignment and
posterior shift of the vessels and thick left ventricle.
Left-right alignment of vessels was not associated with
right-ward shift but only with pulmonic displacement to
the left. By these observation abnormal alignment of
valves in cardiac skeleton would be a basic defect in
bulboventricular malformation and we could find basic
difference of cardiac skeleton, between normal varia-
tion and abnormal heart,

Key Words: Cardiac development, Cardiac skeleton,
Bulboventricular malformation
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