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Table 1. Subjects who underwent left ventricular endomyocardial biopsy

) No. of Sex Age (years)
Case cases
M/F range mean+1 SD
N T 11 10/1 32—60 47%9
H T 18 13/5 34—60 507
HCM 12 10/2 33—-57 44+9
Subjects who underwent right ventricular endomyocardial biopsy
Case No. of ’ Sex Age (years)
cases M/F range meant1 SD
C 7 5/2 20—55 38+11
MVD 11 4/7 28—59 4319
HCM 22 20/2 21—64 44112

Abbreviations: M, male; F, female; SD, standard deviation; NT, normotension ;
HT, essential hypertension; HCM, hypertrophic cardiomyopathy ; C, control ;

MVD, mitral valve disease.
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Fig. 1. Representation of simultaneous biventricular cineangiography.

Abbreviations : IVS, inter-

ventricular septum ; PW, left ventricular posterior wall ; RV, right ventricle; LV, left ventricle ;

PML, posterior mitral leaflet.
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Light micrograph of the longitudinally sectioned endomyocardial biopsy specimen.
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Table 2. Diameter of left ventricular myocardial cells, hemodynamic variables and left ventricular
wall thickness in cases who underwent left ventricular endomyocardial biopsy

Diameter of myocardial cells

LV wall thickness

Case Age Sex SAP DAP MAP SVRI (I
mean 1SD IVSTd+PWTd
NT group 1 60 M 16.46 4.53 133 73 97 2760 2.8 20.8
2 47 M 15.51 3.31 132 93 106 3264 2.6 -
3 46 M 15.17 3.17 147 80 103 2663 3.1 -
4 60 M 14.95 3.14 137 83 100 3475 2.3 -
5 3% M 14.90 2.55 127 88 106 3149 2.7 -
6 5 M 14.75 3.78 149 83 104 3624 2.3 -
7 53 M 13.95 2.24 153 77 103 2839 2.9 -
8 32 M 12.86 3.80 122 89 100 3197 2.5 19.3
9 42 M 12.48 2.53 122 77 97 2862 2.7 18.7
10 38 M 11.70 3.06 140 83 103 1960 4.2 -
11 43 F 11.55 2.54 133 73 100 1859 4.3 -
HT group 1 50 M 19.15 5.98 175 100 133 4832 2.2 27.3
2 54 F 19.15 4.56 207 100 143 3470 3.3 29.1
3 5 M 18.58 4.98 210 100 138 3684 3.0 26.0
4 59 M 17.95 3.49 159 83 110 3517 2.5 17.6
5 57 M 17.14 5.05 180 85 112 4069 2.2 26.8
6 60 M 15.83 3.08 157 97 117 3009 3.0 22.5
7 57 F 15.75 4.53 203 90 127 3386 3.0 -
8 60 F 15.45 3.42 150 77 97 2871 2.7 18.9
9 42 M 15.19 2.82 145 90 113 2822 3.2 -
10 40 M 15.00 4.30 161 103 120 3425 2.8 21.4
11 4 M 14.94 4.17 168 107 128 3662 2.8 -
12 54 F 14.83 3.82 190 103 130 3848 2.7 16.5
13 51 M 14.75 3.61 148 99 115 3401 2.7 -
14 49 M 14.59 3.86 197 107 143 4090 2.8 28.2
15 45 M 14.57 3.43 154 91 117 3016 3.1 22.6
16 52 M 13.82 2.79 172 90 117 2834 3.3 -
17 34 M 12.25 3.29 173 107 127 2671 3.8 17.0
18 45 F 11.44 2.91 153 97 120 2997 3.2 -
HCMgroup 1 51 M 21.68 5.72 88 51 68 2013 2.7 25.4
2 41 F 20.18 6.57 126 69 91 1966 3.7 36.3
3 56 M 20.10 4.87 96 56 70 2543 2.2 33.8
4 3% M 19.89 5.70 147 85 108 2398 3.6 32.0
5 41 M 19.57 5.25 100 70 80 2248 2.8 37.4
6 40 M 19.40 4.53 107 67 88 2705 2.6 39.4
7 33 F 18.45 3.97 97 61 80 213t 3.0 33.5
8 3% M 17.90 4.96 105 73 90 2248 3.2 30.7
9 34 M 17.20 5.54 106 71 84 2486 2.7 26.7
10 57 M 15.15 4.62 117 78 84 1923 3.5 27.9
11 57 M 14.67 5.39 126 77 95 2824 2.7 24.7
12 53 M 13.70 2.66 135 78 97 3101 2.5 32.0
Abbreviations: SD, standard deviation; SAP, systolic aortic pressure (mmHg);

DAP, diastolic aortic pressure (mmHg);

LV, left ventricular ;
PWTd diastolic thlckness of left ventricular posterior wall (mm);

MAP mean aortic pressure (mmHg);
SVRI systemic vascular resistance index (dyne-sec-cm™5-M?2) ; CI, cardiac index (L/min/M?);

HT, essent1a1 hypertension ; HCM, hypertrophic cardiomyopathy.

IVSTd, diastolic thickness of mterventrlcular septum (mm) ;

NT, normotension ;
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Table 3. Diameter of right ventricular myocardial cells and hemodynamic variables in cases who
underwent right ventricular endomyocardial biopsy

Diameter of myocardial cells

Case Age Sex SPAP DPAP MPAP PVRI CI
mean 1SD

C group 1 20 M 12.35 3.98 21 5 12 140 4.0
2 37 M 11.95 3.28 22 9 12 86 2.8
3 47 F 11.85 2.60 25 9 15 123 3.9
4 55 M 11.80 2.70 21 7 12 154 2.6
5 43 F 11.45 1.80 28 6 13 130 4.3
6 38 M 11.25 2.35 24 9 17 183 3.5
7 28 M 10.10 2.13 26 10 18 156 4.1
MVD group 1 56 F 17.55 4.02 52 27 42 480 2.5
2 28 M 15.49 3.71 34 20 27 266 2.1
3 36 M 15.35 2.69 51 29 39 500 1.6
4 34 F 15.20 2.95 40 18 27 225 3.2
5 38 F 14.75 2.80 24 7 13 160 3.0
6 59 M 14.60 2.66 53 30 39 400 1.8
7 51 M 12.84 2.94 28 7 16 194 3.7
8 51 F 12.80 2.58 27 9 16 207 2.7
9 40 F 12.02 2.65 29 13 20 233 2.4
10 45 F 11.88 2.61 41 12 21 189 3.8
11 37 F 11.00 1.87 43 19 28 257 2.8
HCM group 1 63 M 28.55 8.93 28 8 13 210 1.9
2 61 M 26.63 9.63 31 15 18 86 2.8
3 41 M 24.76 5.77 37 15 21 171 2.8
4 39 M 20.53 7.89 36 18 24 150 3.2
5 34 M 19.85 4.86 20 8 12 118 2.7
6 35 M 19.50 5.29 23 12 14 50 3.2
7 64 M 18.60 6.27 23 10 15 190 2.1
8 55 M 17.93 4.65 24 6 11 133 3.0
9 57 M 17.46 5.39 31 14 20 171 2.8
10 56 M 17.02 5.57 23 9 14 182 2.2
11 53 M 16.86 5.46 24 11 19 256 2.5
12 25 M 16.83 3.94 28 10 14 133 2.4
13 40 M 16.68 4.67 29 9 17 168 3.8
14 41 F 16.00 4.08 33 11 14 65 3.7
15 55 M 15.65 5.17 31 13 18 138 2.9
16 40 M 15.25 3.05 23 8 11 92 2.6
17 21 M 15.17 3.34 27 11 19 188 3.4
18 35 M 13.53 3.33 38 16 22 133 3.6
19 31 M 13.50 3.00 19 7 11 145 2.2
20 33 F 12.85 2.92 32 11 19 213 3.0
21 49 M 12.03 2.90 33 13 19 150 3.2
22 57 M 11.86 2.75 29 13 17 91 3.5

Abbreviations: SD, standard deviation; SPAP, systolic pulmonary arterial pressure (mmHg) ;
DPAP, diastolic pulmonary arterial pressure (mmHg); MPAP, mean pulmonary arterial pressure
(mmHg); PVRI, pulmonary vascular resistance index (dyne-sec-cm™3-M?); CI, cardiac index (L/
min/M?); C, control; MVD, mitral valve disease; HCM, hypertrophic cardiomyopathy.
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Fig.3. Correlation between the mean diameter of
left ventricular myocardial cells and left ventri-
cular wall thickness which was determined by
simultaneous biventricular cineangiogram in
normotension (NT), essential hypertension (HT)
and hypertrophic cardiomyopathy (HCM) groups.
The regression equation between the mean
diameter of left ventricular myocardial cells (Y)
and left ventricular wall thickness (X) and the
coefficient of correlation are Y=0.26X-+10.02,
r=0.64, respectively (p < 0.01, n=27).
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Fig. 4. The mean value and 1 standard deviation of the diameter of left ventricular myocardial cells
in each case of normotension (NT), essential hypertension (HT) and hypertrophic cardiomyopathy

(HCM) groups.

25 30 35 (um)

MVD ==

HCM

Fig. 5. The mean value and 1 standard deviation of the diameter or right ventricular myocardial

cells in each case of control (C), mitral valve disease (MVD) and hypertrophic cardiomyopathy
(HCM) groups.
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Table 4. The results of Student’s unpaired t-test regarding the mean value and 1SD of the diameter

of myocardial cells

mean diameter 1SD
LV biopsy groups
t p value t p value
N T (n=11) vs. H T (n=18) 2.06 <0.05 2.40 <0.05
N T (n=11) vs. HCM (n=12) 4,63 <0.001 5.09 <0.001
H T (n=18) vs. HCM (n=12) 3.02 <0.01 3.16 <0.005
mean diameter 1SD
RV biopsy groups
t p value t p value
C (=7)vs. MVD (n=T11) 3.07 <0.01 0.55 >0.6
C m=7)vs. HCM (n=22) 3.56 <0.005 3.01 <0.01
MVD (n=11) vs. HCM (n=22) 2.59 <0.02 3.50 <0.005

Abbreviations : LV, left ventricular; SD, standard deviation; NT, normotension; HT, essential
hypertension; HCM, hypertrophic cardiomyopathy; RV, right ventricular; C, control; MVD,

mitral valve disease.
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Fig. 6. Correlation between the mean diameter of
left ventricular myocardial cells and systolic
aortic pressure in normotension (NT), essential
hypertension (HT) and hypertrophic cardio-
myopathy (HCM) groups. The regression equa-
tion between the mean diameter of left ventri-
cular myocardial cells (Y) and systolic aortic
pressure (X) in NT and HT groupsisY=0.042X+
8.29 and the coefficient of correlation is r=0.51
(p <061, n=29). ® NT and HT; o, HCM.
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Fig.7. Correlation between the mean diameter of
left ventricular myocardial cells and systemic
vascular resistance index in normotension (NT),
essential hypertension (HT) and hypertrophic
cardiomyopathy (HCM) groups. The regression
equation between the mean diameter of left
ventricular myocardial cells (Y) and systemic
vascular resistance index (X) in NT and HT
groups is Y=0.0022X +7.78 and the coefficient of
correlation is r=0.51 (p < 0.01, n=29). e, NT
and HT; o, HCM.
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index in normotension (NT), essential hyperten-
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Fig.9. Correlation between the mean diameter of
right ventricular myocardial cells and systolic
pulmonary arterial pressure in control, mitral
valve disease (MVD) and hypertrophic cardio-
myopathy (HCM) groups. The regression equa-
tion between the mean diameter of right ventri-
cular myocardial cells (Y) and systolic pul-
monary arterial pressure (X) in control and MVD
groups is Y=0.11X+9.45 and the coefficient of
correlation is r=0.61 (p < 0.01, n=18). A,
control ; #, MVD; o, HCM.
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Fig.10. Correlation between the mean diameter of
right ventricular myocardial cells and pulmonary
vascular resistance index in control, mitral valve
disease (MVD) and hypertrophic cardiomyopathy
(HCM) groups. The regression equation
between the mean diameter of right ventricular
myocardial cells (Y) and pulmonary vascular
resistance index (X) in control and MVD groups
is Y=0.012X+10.28 and the coefficient of corre-
lation is r=0.72 (p<0.01, n=18). A, control ; =,
MVD; o HCM.
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Fig.11. Correlation between the mean diameter of
right ventricular myocardial cells and cardiac
index in control, mitral valve disease (MVD) and
hypertrophic cardiomyopathy (HCM) groups.
The regression equation between the mean
diameter of right ventricular myocardial cells (Y)
and cardiac index (X) in control and MVD groups
is Y=-145X+1743 and the coefficient of
correlation is r=-—059 (p < 0.01, n=18). A
control; =, MVD; o, HCM.
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A Clinicopathological Study on the Diameter of Myocardial Cells with the Aid of Endo-
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93, 58—72 (1984)
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Abstract

The present study was attempted to clarify the clinicopathological differences between the
hypertensive heart and hypertrophic cardiomyopathy (HCM). Endomyocardial biopsy of the left
ventricle, and simultaneous biventricular cineangiography (SBVG) were performed in normo-
tensive subjects, patients with a history of essential hypertension of more than 5 years, and
patients with HCM. Endomyocardial biopsy of the right ventricle was also performed in patients
with mitral valve disease (MVD) in which chronic right ventricular (RV) pressure overload was
present, patients with HCM, and the control subjects. The mean diameters of left ventricular
(LV) myocardial cells in normotensive subjects, patients with hypertension, and patients with
HCM showed a positive correlation with LV wall thickness which was determined by SBVG.
Both the mean value and 1 standard deviation (1SD) of the diameter of LV myocardial cells in
patients with HCM were larger than those of normotensive subjects and patients with hyper-
tension. Both the mean value and 1SD of the diameter of LV myocardial cells in patients with
hypertension were larger than those of normotensive subjects. Both the mean value and 1SD of
the diameter of RV myocardial cells in patients with HCM were also larger than those of control
subjects and patients with MVD. Although the mean diameter of RV myocardial cells in patients
with MVD was larger than that of control subjects, there was no difference between patients with
MVD and control subjects regarding the 1SD of the diameter of RV myocardial cells. The mean
diameters of LV myocardial cells in normotensive subjects and patients with hypertension
showed a positive correlation with systolic aortic pressure and systemic vascular resistance index,
and showed a negative correlation with cardiac index, but did not show any correlation in
patients with HCM. The mean diameters of RV myocardial cells in control subjects and patients
with MVD showed a positive correlation with systolic pulmonary arterial pressure and pulmonary
vascular resistance index, and showed a negative correlation with cardiac index, but did not in
patients with HCM. From these results, it was clarified that the increase in the diameter of the
myocardial cell was an important factor for the increase in LV wall thickness. In patients with
hypertension and MVD, the mean diameter of myocardial cells was closely related with its
afterload and the variation of the diameter of myocardial cells was not large. In HCM, however,
the mean diameter of myocardial cells was not related with afterload and the variation of the
diameter of mycardial cells was significantly large.




