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Summary

To investigate the relationship between regional contractile dynamics and regional myo-
cardial lesions of the left ventricular wall in patients with hypertrophic cardiomyopathy (HCM),
autopsy findings of 11 patients were compared with their ante mortem echocardiographic find-
ings. The regional systolic wall thickenings (%RWT) of the interventricular septum (IVS) and left
ventricular posterior wall (LVPW) obtained using M-mode echocardiography were converted into %
normalized RWT (% NRWT) by the averaged %RWT in 15 normal subjects. The %NRWT was
compared with the wall thickness obtained by echocardiography and/or autopsy, and histological
findings, such as the myocardial fibrosis ratio, disarray area ratio, and mean myocyte diameter.

1. There were no significant correlations among wall thickness of the left ventricle, the myo-
cardial fibrosis ratio, the disarray area ratio, and the mean myocyte diameter of each segment,

2. The %NRWT in 22 segments of the 11 patients with HCM was not significantly related
to the echocardiographic wall thickness at end-systole, the autopsy wall thickness, the mean myocyte
diameter and the disarray area ratio, but that correlated significantly with the echocardiographically-
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determined wall thickness at end-diastole (r=—0.53, p<0.02), and with the myocardial fibrosis
ratios (r=—0.59, p<0.005).

3. The %NRWT in the IVS was significantly less than that in the LVPW. The %NRWT
in all segments of the LVPW was significantly related to the myocardial fibrosis ratios (r=—0.80,
p<0.005), but was not related to the wall thicknesses or the disarray area ratios. The NRWT
in all segments of the IVS correlated significantly with the disarray area ratios (r=—0.63, p<0.05),
and did not correlate with any other parameters, whereas the % NRWT in eight segments of the
IVS without severe myocardial fibrosis correlated significantly with the disarray area ratios (r= —0.85,
p<0.01), and with the echocardiographic wall thicknesses at end-diastole (r=—0.91, p<0.005).

These results suggested that wall hypertrophy and myocardial fibrosis play an important role
in regional contractile dynamics of the left ventricular walls of patients with HCM. Further-
more, contractile dynamics in the IVS are influenced not only by them, but by the disarray, as

well.
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Table 1. Clinical and morphologic data in 11 patients with hypertrophic cardiomyopathy (HCM)

Case Age Sex Portion DT ST 9%RWT

%NRWT HW PT MD %disarray %fibrosis

(mm) (mm) (%) (%) (& (mm) (pm) (%) (%)

1 47 F a-IV§S 25 27 8 21 730 27 19.5 18.3 15.0
LVPW 16 21 31 54 23 22.6 4.0 16.0

2 47 F a-IVS 13 17 31 79 440 11 20.6 0.0%* 18.4
LVPW 12 18 50 86 12.5 22.6 1.3 16.9

3 57 M a-IVS 19 23.5 24 61 550 19 19.5 2.5%* 19.9
LVPW 12 20 67 115 16.5 18.8 3.1 6.9

4 48 M a-IVS 15 18 20 51 500 16 19.2 11.3 17.8
LVPW 12 21 75 129 14.5  20.7 6.7 11.9

5 34 M a-IVS 18 22 22 57 520 18.5 19.1 15.1 18.0
LVPW 10 18 80 138 14.5 16.4 0.0 12.7

6* 51 F a-IVS 13 16 23 59 910 15 20.8 8.8 32.5
LVPW 12 12 0 0 12 19.0 7.5 70.1

7* 40 M a-IVS 12 14 17 43 520 13.5 19.9 16.7 53.1
LVPW 8 12 50 86 10.5 18.8 3.3 27.5

8* 43 F a-IVS 10 10.5 5 13 480 8 18.9 8.0 68.9
LVPW 12 17 42 72 13 17.6 13.3 19.1

9 51 M a-IVS 18 21 17 43 434 16 20.0 15.4 13.0
LVPW 10 18 80 138 14.5 20.0 13.6 16.9

10 79 M a-IVS 13 17 31 79 340 15 20.0 8.3 15.7
LVPW 10 16 60 103 13.5 22.8 15.8 22.0

11 61 F a-IVS 23 25 9 22 770 26 20.6 27.7 18.9
LVPW 12 18.5 54 93 21 22.1 22.5 20.9

* Cases 6, 7 and 8 were DCM-like HCM.

** The Y%disarray of a-IVS in Cases 2 and 3 was few, but those of all IVS segments were 8.9% and 9.6%,
respectively. DT and ST=diastolic and systolic wall thickness in M-mode echocardiograms; %RWT =percent
regional systolic wall thickening; %NRWT =percent normalized regional systolic wall thickening; HW=heart
weight ; PT = pathological wall thickness at autopsy ; MD=myocyte diameter; %disarray=percent area of disar-
ray; %fibrosis=percent area of fibrosis; DCM=dilated cardiomyopathy; a-IVS=anterior segment of the inter-
ventricular septum; LVPW =posterior wall of the left ventricle.
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Fig. 1. Relationships between % NRWT and myocyte diameter (left), and %NRWT and %disar-
ray (right) in all 22 segments of 11 patients with HCM.
9%NRWT=percent normalized systolic regional wall thickening; %disarray=percent area of dis-

array ; HCM=hypertrophic cardiomyopathy.
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Fig. 2. Relationships between % NRWT and E.Thd in all of 22 segments (left), and in 19 seg-
ments without severe myocardial fibrosis (%fibrosis<30%) (right).

%NRWT=percent normalized regional systolic wall thickening; E.Thd=echocardiographic thick-
ness at end-diastole; %fibrosis=percent area of fibrosis.
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Fig. 3. Relationships between %NRWT and %fibrosis in all of 22 segments (left) and in 16
segments without marked increase of the wall thickness (E.Thd<15mm) (right).
%NRWT=percent normalized regional wall systolic thickening; %fibrosis=percent area of fi-
brosis; E.Thd=echocardiographic thickness at end-diastole.
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Fig. 4. Relationships between % NRWT and %disarray in all of 11 segments of the IVS (left)
and in 8 segments without severe myocardial fibrosis (%fibrosis<30%) (right).

%NRWT =percent normalized regional systolic wall thickening ; %disarray=percent area of disar-
ray; IVS=interventricular septum; %fibrosis=percent area of fibrosis.

B LK.

4. fERIZR (Case 1) (Fig. 5)

AERLD= 2 — T HRRE 25 mm, EEZER
16 mm &, ASH 2 H 3+ 32EHLREZEKRH»ZD
hiz. %FS 13 45% LfEichTnwien, EEEE
INHEEIEE DIgETH B %regional systolic wall
thickening (%RWT) i k18 %normalized re-
gional systolic wall thickening (%NRWT) iz,

FECRERIET LTV

RHEPR I, DEERIX 730g LEHcHEm

L, HfF - #EEEE 27mm 3L 23 mm Th
ofe. i, DFFRHELRITHRE - BEMTES
B fedd, ShiFECHImER A LPRT
BETH -

£ -3

HCM omf=E4efk & LTo IWKERE T T#E LT
WB R, BRI AR TR, KicdiE 0B
WHREITLLAETLTWS Z L EHshTy
317,z oltEECETOREREE LTiE, FH
RPRRIEAL?, g BRI T 5 mESR
EIFILP 33 X O @ catenoid shape® & pfFh

BEZLRTWVS.

4El> HCM 11 flofgat i, BEHEENRE O
5T hH 5 MIERFTAEEEERMR (%NRWT)
%, DT o —RINKEREEE, REEER XU
FHRERER L IFEAMEEF S R o2, O
T o — QIR RHEEE B X OO RHL L B E R
ADHEE R L. = ofiE L o B Cohen
b OWED L —F L, %E L OMER BROHE
DEPICEB LD LHERShB.

*72, o %NRWT 3480 %NRWT
CHLAZETLTREY, Cohen 5V R Ten
Cate 52 OBEL—FH LW ZHIAET
BHRERPEZEEHEERICHELERATHS
LicEET 35, Rz oA EE DS
BEHS X Y EERICAMLTRY, BEEMYE
BERFIREFETIOHTE, AHRIELE
DRVEHRILTWS. AHFETDH, SEEESIE
HoEy/ e 5T, YNRWT L ghizEd
FIERER L ORISR d o722, [LEE
TS 2 BT 5 PREE T, %NRWT 388
HEHEER AR RAOHBERL, HFICHE
BUELAE 2 B AECRAFEIC X ) BIFRE

— 670 —



NER L CNFAE D JRFT S HENEBHTE & i

Fig. 5. Echocardiograms and pathological data of a 47-year-old woman with HCM (Case 1).
a) two-dimensional (upper) and M-mode echocardiograms (lower) before death, b) photomacro-
graph of the left ventricle in the anteroposterior (transverse) plane (at the chordal level), c) photo-

micrographs showing marked disarray (Hematoxylin-Eosin stain X 100) (left) and moderate inter-
stitial fibrosis (Azan stain X100) in the IVS.

HCM=hypertrophic cardiomyopathy; IVS=interventricular septum.
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