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Summary

In this study, we investigated correlations of left ventricular hypertrophy and its histopathology
with diastolic dysfunction in patients with hypertrophic cardiomyopathy.

Nine control subjects and 14 hypertrophic cardiomyopathy (HCM) patients with asymmetrical
septal hypertrophy were evaluated. M-mode echocardiography was used to assess fractional shorten-
ing (FS), isovolumic relaxation time (IRT), and the left ventricular filling volume index during rapid
and slow filling periods and atrial contraction period (RFVI, SFVI and ACVI). End-diastolic thick-
ness of the interventricular septum and posterior wall was determined using biventriculography. Right
ventricular endomyocardial biopsies were performed to calculate the diameters of myocytes, the per-
centage of fibrosis and the eccentricity e which indicates the degree of myocardial disarrangement
including disorganization.

The FS was normal in the two groups. The IRT of the HCM group was significantly greater and
the RFVI significantly less than those of the controls. The left ventricular wall thickness, the diameters
of myocytes and the percentage of fibrosis in the HCM group were significantly greater; and the eccen-
tricity e was significantly less, suggesting that myocardial disarrangement was significantly more severe
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than that in the controls. Significant positive correlations were observed between the IRT and the
wall thickness (r=0.647), between the diameter of myocytes (r=0.681) and the percentage of fibrosis
(r=0.628), and there was a significantly negative correlation between the IRT and the eccentricity e
(r=—0.759). There was a significantly negative correlation between the RFVI and the wall thickness
(r=—0.663); and a significantly positive correlation between the RFVI and the eccentricity e (r=
0.579). Multiple regression analyses showed that the diameter of myocytes, the percentage of fibrosis
and the eccentricity e all correlated significantly with the IRT (R=0.821) and the RFVI (R=0.604).
The standard regression coefficients of the diameter of myocytes, the percentage of fibrosis and the
eccentricity e were 0.253, 0.278 and —0.431 in respect to IRT, and those of the percentage of
fibrosis and the eccentricity e were —0.204 and 0.469 in respect to RFVI, respectively.

These results indicated that diastolic dysfunction in hypertrophic cardiomyopathy is related not
only to the degree of left ventricular hypertrophy, but also to the degree of myocardial hypertrophy,
increased interstitial fibrosis, and especially to myocardial disarrangement including disorganiza-

tion.
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Fig. 1. Echocardiographic measurements of each parameter.
IRT =isovolumic relaxation time; RFP=rapid filling phase; SFP=slow filling period; ACP=
atrial contraction period.
RFV=increment of ventricular volume during rapid filling phase (2—1); SFV=increment of ven-
tricular volume during slow filling phase (3—2); ACV=increment of ventricular volume during

atrial contraction phase (4—3).
(LV volumes are calculated using the Teichholz’s formula).
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Fig. 2. Pomt countmg method using a square grid.
The distance between points is 10 #m.
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Fig. 3. Design for estimating the degree of myocardial disarrangement.
24 radial lines 150 y#m from the center, divide 360° into 24 equal angles of 15°.

b 0N E A, TR_TOHM O
O T 5 e BEE Ll 7 e v b L, #§M
FRHEL, ZofEMAOBELE e 2Rwi. Kl
DFENBKE VWL T FFHEATMIES SHELER e
F 0TS 2%, WICEFIOTLA DN E L
Jani—EH A TND & i3, HhE e &1
CIEL . AENE VERP S 3HEFTo e 23k
W, ORI E Z OFEAROHELE e L L.

4. KEE

2HEM 0 F — 7 oxtbe iz, Student’s
t-test & fiV 7o, ZESBEIE, (OHMAREEES, CoTH
B % ML, BEbRe Lz 3 =KX VRl
HehEskiaiE L o BI{%I1, Peason o [EIFHMTH L O
FEEFOT 2 VTR Lc. fGREK p<0.05
AEZELY ELTHELL

1513 i

1. ZisEoxttbge

1) SR, CMHIRaREEE, O B
i, wFh b CEiclkl HCM BrfFEICKT
bV, BELE e 1z HCM BEREEICNTH o2

WKL 0> A e i

-

(Table 1).

2) M ®=—Fb=a—Riggonnix C
#e, HCM gtz h 2R 63+9, 62+ 14 $4/4> L 13 &
MERL Td -tz TERAMAERRE IUHEARW
REBK 2B THEERRERP o722, &
b iz HCM B T/h S WEIC S Y, —[ELL AR
$ox HCM BEAF RIS LT nWie. ERENERE
MR 2 R T EE B » ) o 1o (Table 2).

3) IRT 13 HCM BTHEIERLTEY,
RFVI ix HCM @ cAHE M L Twiz. SFVI,
ACVI i, WMiHH THEREZ2R DAL ok
(Table 2).

2. EEEBEE, OHRERRE EEIREEE Ot
teAgE

1) Z=mkggE L IRT oficidFE © EHHE
(r=0.647, p<0.01) #, RFVI L oficizfmgEo
£RAR (r=—0.663, p<0.01) % B 7= LI
Kk e IRT L oficix GO (r=0.681,
p<0.01) #3872, RFVI L oz i34 & O
MR EZ RO R -, O FERHL L IRT
L ORI 3 EOIEMR (r=0.628, p<0.01) %,

s



*2%7 ?%Zk, B'Ejkl}y 1E0

Table 1. Parameters of cardiac catheterization and endomyocardial biopsies in the two
groups
No. Sex Age IVST+PWT Diameter of Percentage of e
of pts. MJF (years) (mm) myocytes (pm) fibrosis (%)
HCM 14 10/4 44+11 30.7+4.1* 17.84+3.45* 24.3+7.8* 0.830+0.042*
Control 9 8/1 4446 18.9+2.3 11.64+0.56 11.2+2.6 0.9774-0.011

The eccentricity e means the degree of myocardial disarrangement.

*: probability (versus control) <0.05, by analysis of variance.

HCM =hypertrophic cardiomyopathy; IVST =thickness of the interventricular septum at end-diastole; PW=
thickness of the left ventricular posterior wall at end-diastole.

Table 2. Echocardiographic parameters in the two groups

HR  EDVI ESVI SI FS IRT RFVI SFVI ACVI
(beats/min) (ml/m?) (ml/m?) (ml/m?) (%) (msec) (ml/m?) (ml/m2) (ml/m?)
HCM 62+14 51+19 16+11 35+10* 42.3+12.6 97.9+22.1* 16.5+6.3* 10.6+4.5 8.0+4.5
Control 63+9 65+14 21+5 47+10 39.1+ 4.5 57.8+17.9 25.4+6.4

11.6+4.0 11.5+4.7

*: probability (versus control) <0.05, by analysis of variance.

HCM =hypertrophic cardiomyopathy; HR=heart rate; EDVI=end-diastolic volume index; ESVI=end-systolic
volume index; SI=stroke index; FS=fractional shortening; IRT =isovolumic relaxation time; RFVI=left ven-
tricular filling volume index during rapid filling period; SFVI=left ventricular filling volume index during slow
filling period; ACVI=left ventricular filling volume index during atrial contraction period.
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Fig. 4. Correlations between IRT and the thickness of the left ventricular wall and patho-

logic parameters.

* Statistically significant correlations are shown between IRT and the thickness of the left ven-
tricular wall, the diameters of myocytes, the percentage of fibrosis and the eccentricity e. The eccen-
tricity e indicates the degree of myocardial disarrangement.

Abbreviations are the same as in Tables 1 and 2.
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Fig. 5. Correlations between RFVI and the thickness of the left ventricular wall and patho-

logic parameters.
Statistically significant correlations are shown between RFVI and the thickness of the left ventricu-

lar wall and the eccentricity e. The eccentricity e indicates the degree of myocardial disarrangement.
Abbreviations are the same as in Tables 1 and 2.

Table 3. Multiple regression analyses

Standard regression coefficient

R p X, X, X,
1) Y=IRT
Y=162.2+1.689X,+0.778X, —136.6X, 0.821 <0.01 0.253 0.278 —0.431
2) Y=RFVI
=—11.5-0.15X,+38.9X, 0.604 <0.05 0 —0.204 0.469

X,=diameter of myocytes; X,=percentage of fibrosis; X;=eccentricity e.
The eccentricity e means the degree of myocardial disarrangement.
Abbreviations are the same as in Table 1 and Table 2.
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