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Summary

The present study clarified the pathogenesis of disproportional hypertrophy in terms of disturbed
coronary microcirculation.

Twenty-eight patients with hypertrophic cardiomyopathy (HCM) who had normal coronary
angiograms were categorized in four groups according to distributions of disproportional hypertrophy
on left ventriculography and biventriculography: (1) Interventricular septal hypertrophy, (2) septal
and apico-anterior wall hypertrophy, (3) apico-anterior hypertrophy, and (4) nonspecific hypertrophy
of the entire wall. All 28 HCM patients and 10 normal volunteers were tested using exercise myocardial
scintigraphy, and the circumferential profiles were processed by computer to relate the washout rate
and disproportional hypertrophy.

Comparison of the mean curves and mean segmental values of the circumferential profiles of the
HCM groups with those of the control group showed that the mean initial uptake values of the HCM
groups were to be relatively low in the apical segment and in the lower portion of the anteroseptal
segment representing disproportional hypertrophy of these segments. The mean values were significant-
ly elevated in the upper portion of the anteroseptal segment which was projected as the largest amount
of the myocardium three-dimensionally. The mean washout rates in the HCM groups were significantly
decreased in all segments, especially in those segments which reflected disproportional hypertrophy.
This trend was also observed in the segments with increased initial uptakes. On comparing the segmen-
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tal values of all groups, the segments with initial uptakes and/or washout rates with having the mean
value minus 2SD of the control group were observed in the profiles of 12 of the 28 HCM patients.
These all had decreased washout rates. In 25 of the total segments of the HCM patients, the initial up-
takes and/or washout rates were below the normal limit; 21 of these segments had only decreased
washout rates, and 16 of these 21 segments belonged to disproportionally hypertrophic wall.

These results indicate that the decreased washout rate in the disproportionally hypertrophic wall
is characteristic of HCM. It is suggested that the decreased washout rate with the decreased initial
uptake is caused by disturbance of the coronary microcirculation. In addition, the decreased washout
rate without a decreased initial uptake is caused not only be disturbance of coronary microcircula-
tion, but by a metabolic disturbance of the myocardial cells as well. Furthermore, both disturbances

are closely related to the pathogenesis of disproportional hypertrophy.
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Fig. 1. Classification of disproportional hypertrophy in end-diastolic configurations.
Abbreviations: IVS type=type of interventricular septal hypertrophy; IVS-Ap-Ant. type=type

of interventricular septal and apicoanterior hypertrophy; Ap-Ant. type=type of apicoanterior hy-
pertrophy; Nonspecific type=type of nonspecific hypertrophy; BVG =biventriculogram; LVG =left

ventriculogram.
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Fig. 2. A case representing computer-pro-
cessed early and delayed images and circum-
ferential profile curves for the early and delayed
uptakes and calculated washout rates.
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Table 1. Left ventriculographic and biventriculographic data of HCM groups and the con-

trol group
End-diastolic wall thickness
Cases Age Sex . . . .
Group interven- left ventric- apical and/ ivs/pw ap-.ant./Jpw EF EDP CI
(No.) (yrs) MJF tricular ular posterior or anterior
septum wall wall
IVS 7 42+16 4/3 22.3**%*%{1t 10.2* 9.2* 2.3*%** 09 73 18* 2.6%*
+2.5 +1.8 +1.0 +0.5 +0.1 +10 £ 6 +03
IVS- 6 57+ 8 6/0  20.7***ftt  12.2%%% 21 0%¥xjif  1.7%kx 1 8%*x 79 17 2.7*
Ap-Ant. +2.5 +1.9 +3.0 +0.2 +0.4 +6 7 +03
Ap-Ant. 7 56+ 9 7/0 13, 5%** 11.8%**  21.8%%*4it 1.1 1.8*** 78 15 2.8*
+2.3 +1.0 +3.4 +0.1 +0.3 +4 2 =05
Nonspecific 8 48+12 7/1 12.6***¢ 11.1%%%  10,8%** 1.1 1.0 78 16 2.6*
+1.3 +1.0 +1.2 +0.1 +0.1 +4 x£7 +07
Control 10 45+10 5/5 8.8 8.4 8.0 1.1 1.0 75 12 3.6
+0.8 +0.8 +0.7 +0.1 +0.1 +5 +£5 07

Abbreviations: IVS =interventricular septal hypertrophy; IVS-Ap-Ant. = interventricular septal and apicoanterior
wall hypertrophy; Ap:Ant.=apicoanterior wall hypertrophy; Nonspecific=whole wall-nonspecific hypertrophy;
Control=control group; M=male; F=female; ivs/pw=interventricular septal to posterior wall thickness ratio;
ap-ant./pw=apical and/or anterior to posterior wall thickness ratio; EF=left ventricular ejection fraction (%);
EDP=left ventricular end-diastolic pressure (mmHg); CI=cardiac index (/min/m?).

Values are means+SD. Statistical differences between the control and other groups: *, p<0.05; ** p<0.01;
***, p<0.001. Statistical differences between thickness of the posterior wall and that of the other portions: T,

p<0.05; tt, p<0.001.
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Fig. 3. Initial circumferential profiles (left) and washout rate profiles (right) representing
the mean curves in HCM groups and the control group.

In upper panels, red curves indicate the IVS-Ap-Ant. group, green curves, the IVS group, and blue
curves, the control group. In lower panels, red, green and blue curves indicate the Ap-Ant. group,
nonspecific group (whole W) and control group, respectively.

Abbreviations: P-L=posterolateral segment; Ap=apical segment;

A-S=anteroseptal segment;
LAO60=Ileft anterior oblique 60 degree image analysis.
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Table 2. Segmental values of thallium-201 initial uptake and washout rate on the cir-
cumferential-profile analysis.

Posterolateral Apical segment Anteroseptal
segment segment
Group Case Age/sex
Mean value(%) Mean value(%) Mean value(%)
uT WR uT WR uT WR
Interventricular septum hypertophy
1 DT 36 M 89+ 6 49+ 3 92+ 4 41+ 2 87+ 6 36+ 6*
2TD 37 M 87+ 7 56+ 2 95+ 2 52+ 2 88+ 5 45+ 3
30Y 15 F 84+ 8 52+ 2 85+ 4 49+ 3 80+ 3 41+ 3
4SM 63 M 84+ 4 50+ 4 86+10 48+ 7 78+ 7 43+ 5
5KK 49 F 79+ 5 48+ 5 88+ 9 45+ 3 77+ 7 45+ 2
6 KM 54 F 86+ 4 58+ 3 81+ 13 62+ 3 72+ 7 53 5
7FK 37 M 88+ 8 37+ 3% 86+ 344+ 4% 90+ 7 30+ 5*
(average) 85+ 7 50+ 7 80+ 9 47+ 9 82+ 9 42+ 8
Interventricular septal and apicoanterior wall hypertrophy
8YK 56 M 84+ 3 40+ 4 95+ 3 38+ 1 94+ 4 31+ 3*
9KY 59 M 84+ 8 37+ 3* 92+ 2 26+ 5* 88+ 4 27+ 3*
10 HK 60 M 89+ 6 49+ 2 88+ 4 52+ 3 89+ 3 46+ 5
11 MH 65 M 80+ 2 30+ 3% 81+ 4 32+ 3% 92+ 4 35+ 3*
12YT 42 M 84+ 6 40+ 6 72+ 5% 41+ 6 92+ 4 30+ 6*
13 HM 57 M 81+ 4 35+ 5% 77+ 3* 32+ 4% 92+ 5 31+ 5*
(average) 84+ 6 39+ 7 84+ 9 37+ 9 91+ 4 33+ 7
Apicoanterior wall hypertrophy
14 SS 61 M 93+ 5 48+ 5 87+ 3 43+ 2 83+ 4 4+ 3
15 AI 60 M 82+ 9 35+£13* 67+12* 26+13* 93+ 5 32+ 4*
16 TM 51 M 87+11 49+ 5 88+ 5 44+ 2 81+ 3 45+ 5
17TH 59 M 87+ 7 45+ 4 87+ 4 38+ 3 87+ 4 34+ 5*
18 YT 39 M 71+ 3 32+ 4* 80+ 6 29+ 7% 89+ 8 41+ 3
19 AT 64 M 93+ 4 46+ 4 81+ 4 41+ 2 92+ 4 41+ 5
20 YS 60 M 79+ 5 60+ 1 83+ 5 56+ 3 90+ 7 59+ 3
(average) 85+10 45+11 82+ 9 40+11 88+ 7 43+ 9
Nonspecific hypertrophy
21 KT 5 M 79+ 5 45+ 5 82+ 3 42+ 3 87+ 9 48+ 3
22 KY 43 M 82+ 5 49+ 3 91+ 6 44+ 5 90+ 8 46+ 4
23 SH 60 M 84+ 7 50+ 3 88+ 3 51+ 2 90+ 5 50+ 2
24 TS 24 M 81+ 5 50+ 3 94+ 6 47+ 3 81+ 5 51+ 3
25 EY 54 M 94+ 6 53+ 3 91+ 3 51+ 3 92+ 5 50+ 3
26 ST 48 M 79+ 6 35+ 9* 85+ 6 37+ 5 91+ 4 39+ 5
27 IT 37 F 76+ 8 50+ 4 86+ 8 42+ 3 94+ 4 43+ 4
28MY 59 M 66+15* 42+ 4 89+ 8 39+ 3 80+11 34+ 6*
(average) 80+10 47+ 7 88+ 7 4+ 6 88+ 8 45+ 7
Control (average) 84+ 9 53+ 7 90+ 6 52+ 8 84+ 10 51+ 7

Abbreviations: M =male; F=female; UT =initial uptake; WR=washout rate; *: segmental values below segmen-
tal mean value—2SD of the control group. Values are means+SD.
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Fig. 4. The segmental values of initial uptake and washout rate in HCM groups compared

with those in the control group.

The vertical bars indicate mean values+SD of each HCM segment and the dotted regions indicate

mean values+SD of each control segment.

Abbreviations: PL=posterolateral segment; Ap=apical segment; AS=anteroseptal segment;

Whole W =nonspecific group.

*=p<0.05 compared between HCM segment and control segment; ***=p<0.001 compared be-
tween HCM segment and control segment; A A A=p<0.001 compared within the same group.
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Table 3. Scintigraphic pattern of segments
with decreased initial uptake and/or
washout rate in HCM-groups on LAO
60 degree image analysis

Angiographic localization of

Séﬁntigraphic hypertrophy
patterns IVS Non
-Ap-Ant. IVS AP ecine  Total
UT WR Ds/As
- 344 710 35 02 1321
I - 00 11 00 o1 12
Lo 00 11 11 o0/0 22
Total 3/4  9/12 4/6 0/3  16/25
(%) 75 75 67 0 64

Abbreviations: Ds=number of disproportionally
hypertrophic segments with decreased initial uptake
and/or washout rate; As=total number of segments
with decreased initial uptake and/or washout rate;
UT=initial uptake; WR=washout rate; — =within
normal limits; | =below segmental mean value—2
SD of the control group.
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