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Summary

The relation of left ventricular diastolic function and the histopathological findings of the myocar-
dium in patients with diabetes mellitus were observed using echocardiography and endomyocardial
biopsy. The subjects consisted of six diabetic patients (mean age 49.3 years) and eight normal control
subjects (mean age 44.8 years). Coronary angiography had no significant stenotic lesions in their
coronary arteries. Their diabetic complications were mild to moderate in severity.

Echoes from the left ventricular margin of the septum and from the posterior left ventricular
wall were traced on a digitizing board ; then the isovolumic relaxation period, rapid filling period,
slow filling period and atrial contraction period were determined to calculate fractional shortening
(FS), isovolumic relaxation time (IRT), and three filling volumes (RFV, SFV and ACV). The
quotients of the left ventricular filling volume and stroke volume were also determined. Right
ventricular endomyocardial biopsies were performed to determine the diameters of myocytes, the
percentage of fibrosis and the eccentricity e, as a parameter of the degree of myocardial dysarrange-
ment.
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The results were as follows : IRT was significantly longer and RFV/SV was significantly greater
in patients with diabetes mellitus than those among the controls. Also the diameters of myocytes
and the percentage of fibrosis were significantly greater, while the eccentricity e was less compared
to that of the controls. There were no significant correlations, among IRT, RFV/SV, the dia-
meters of myocytes, and eccentricity e, but the percentage of fibrosis significantly correlated with

IRT and RFV/SV (r=0.62, r=—0.63). IRT and RFV/SV were mainly responsible for the per-

centage of fibrosis.

These data suggest that early diastolic function is impaired in patients with diabetes mellitus,

due to the increased myocardial fibrosis.
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Table 1. Hemodynamic parameters and left ventricular wall thickness in control and

diabetes mellitus (DM) groups

Cases (M/F) Age (years) MAP (mmHg) HR (beats/min) IVST+PWT (mm)
Control 6 (4/2) 46.8+ 6.3 100.0+ 4.8 63.8+ 8.7 18.7+1.2
DM 8 (6/2) 49.3+14,1 88.9+15.1 62.5+12.5 18.0+1.2

MAP=mean atrial pressure; HR=heart rate; IVST =thickness of the interventricular septum at end-diastole ;
PWT =thickness of the left ventricular posterior wall at end-diastole.
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Fig. 1. Echocardiographic measurements of
each parameter.

IRT =isovolumic relaxation time; RFP=rapid
filling period ; SFP=slow filling period ; ACP =atrial
contraction period ; II=second heart sound; MVO=
mitral valve opening.

Method of calculation :

RFV=increment of ventricular volume during
rapid filling phase (2—1); SFV =increment of ventri-
cular volume during slow filling phase (2—3); ACV=
increment of ventricular volume during atrial filling
phase (3—4). LV volumes are calculated using the
Teichholz’s formula.
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Table 2. Echocardiographic findings in control

LVEDVI LVESVI SI FS IRT
(ml/m?) (ml/m?) (ml/b/m?) (%) (sec)

Control 67.1+11.6 23.7+ 5.7 43.4+8.3 40.2+5.0 50.0+16.7

DM 60.0+13.2 23.4£11.7 36.6+8.8 33.0+7.8 86.3+30.7**

LVEDVI=left ventricular end-diastolic volume index; LVESVI=left ventricular end-systolic volume index;
SI=stroke volume index; FS=fractional shortening; IRT =isovolumic relaxation time; RFVI=rapid filling
volume index; SFVI=slow filling volume index ; ACVI=atrial contraction volume index ; RFV =left ventricular

Table 3. Histologic parameters in control and
diabetes mellitus (DM) groups

Diameter of Percentage

myocytes of fibrosis Ecz:(;ng/i(;ity
(umm) (%) e e
Control 11.7+0.4 10.9+1.9 0.98+0.01
DM 13.14£0.5%%* 20.949.9** 0.96+0.03*

* p<0.05, ** p<0.01, *** p<0.005 compared
with the control.
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Fig. 2. Correlations of diameter of myocytes
with IRT and RFV/SV.

The diameter of myocytes does not correlate with
IRT and RFV/SV in the control and diabetes mel-
litus groups.
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and diabetes mellitus (DM) groups

BIEIRIE D FEEILIR B REREE

RFVI SFVI ACVI RFV/SV SFV/SV ACV/SV
(ml/m?) (ml/m?) (ml/m?) (%) (%) (%)
15.4+4.6 16.4+4.3 11.6+3.6 35.0+5.3 38.0+9.1 27.1+8.0
11.8+3.1% 14.6+5.7 14.1+6.8 29.5:+6.5* 35.7+9.6 34.4+9.1

filling volume during rapid filling period; SFV=left ventricular filling volume during slow filling period;
ACV =left ventricular filling volume during atrial contraction period; SV =stroke volume.

* p<0.05, ** p<0.01 compared with the controls.
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Fig. 3. Correlations of percentage of myoc-
ardial fibrosis with IRT and RFV/SV,

Significant correlations are seen between IRT and
RFV/SV. Percentage of myocardial fibrosis signifi-
cantly corrlates with IRT and RFV/SV in the control
and diabetes mellitus (DM) groups.
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Fig. 4. Correlations of the index of disarrange-
ment of myocytes (¢) with IRT and RFV/SV,

There are no significant correlations between IRT
and RFV/SV, in the control and diabetes mellitus
(DM) groups.
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Table 4. Multiple regression analysis

Standard coefficient correlation

r P
X, X, X,
1) Y=IRT
Y =389+1.93X,— 363X, 0.686 <0.05 — 0.557 —~0.292
2) Y=RFV/SV
Y=83.3—0.386X,—58.7X, 0.736 <0.05 — —0.742 —0.314

X,=diameters of myocytes; X,=percentage of fibrosis; X;=eccentricity (e).
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