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=ABSTRACT=

A Study on Left Ventricular Function in Diabetics
by Digitized Echocardiography

Kyoung Sig Chang, M.D., Soon Pyo Hong, M.D. and Kun Kook Cho, M.D.

Department of Internal Medicine, College of Mecicine, Chosun University

Echocardiographic evaluation of left ventricular function permits the demonstration of preclini-
cal diabetic cardiomyopathy.

In order to define the relationship between diabetic retinopathy and presence of myocardial
dysfunction, M-mode echocardiograms were recorded in three groups of diabetics s group 1,
no retinopathy, group 2, background retinopathy, group 3, proliferative retinopathy, and normal
controls without evidence of coronary heart disease. The resultant traces were digitized, and
systolic and diastolic parameters were evaluated. None of parameters of systolic function was
modified. However peak velocity of posterior wall thinning was decreased in group 3 (p<<0.005),
peak velocity of left ventricular demension increase was decreased in all three groups (p<<0.005,
p<0.001, p<0.001 respectively), duration of rapid thinning of posterior wall was increased in
group 2 and 3 (p<<0.001, p<<0.001 respectively), and duration of rapid inflow of left ventricle
was increased in group 3 (p<<0.005). These results indicate a diminution of myocardial compliance
and relaxation in diabetics with retinopathy.

It is concluded that abnormalities of left ventricular diastolic function is present in diabetics
when left ventricular systolic function is normal and that more severe abnormalities of left
ventricular diastolic function in diabetics with proliferative retinopathy reflect a subclinical diabe-
tic cardiomyopathy due to small vessel disease.
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Table 1. Characteristics of patient groups
Groups Number Male/Female Age (year) Duration of Diabetes{year)
Control 20 10/ 10 37.3+£ 5.0 -
Group 1 17 10/ 7 46.1+7.6 24+15
Group 2 12 9/ 3 482+8.4 48+1.6
Group 3 9 6/ 3 57.5+6.2 9.8+32

* : Group 1; diabetics without retinopathy
Group 2; diabetics with background retinopathy
Group 3; diabetics with proliferative retinopathy
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DIASTOLIC LV FUNCTION
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Fig. 1. Echocardiographic measurement of systolic LV function indexes. Dd and Ds are systolic endo-
cardial dimensions, computed at 10-ms intervals from end-diastole to end-systole, determined
from maximal LV dimension to peak anterior excursion of posterior wall (LVPW). Shortening
rates of LVPW were similarly computed. Dd = end-diastolic dimension. Ds = end-systolic dime-
nsion. IVS=interventricular septum.

SYSTOLIC LV FUNCTION
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Fig. 2. Echocardiographic measurement of left ventricular early relaxation velocities. Normalized velo-
cities of wall thinning were computed from digitized endo-and epicardial LVPW thickness
contours in a similar fasion.
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Fig. 3. Computer output of digitized echocardiogram from a normal subject.
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Table 2. Left ventricular dimensions and posterior
wall thickness of subjects (mean-+SD)

LVDd(mm) LVDs(mm) PW (mm)
Control 49.6+56 31.3+57 8.7+ 18
Group 1 49.0+6.8 32.5+6.5 83+21
Group 2 47.2+6.2 31.0£50 85418
Group 3 50.8+5.3 30.94+:5.6 8.6+ 14
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1 Table 3. Parameters of systolic left ventricular function of subjects{mean=+SD)

F.S. (%) Vef(an/s) Peak Vcf (cm/s) Peak PW Th(an/s)
Control 36.5+£5.9 0.9+0.5 3.2+0.7 3.1x07
Group 1 370+70 0.91+0.3 3.1+06 2.8+08
Group 2 33.8+£6.7 1.3+£04 3.3+06 3.0+09
Group 3 33.1+£9.3 1.4+ 06 2.9+0.7 29+10

All p values were not significant.

F.S.=Fractional shortening, Vcf= Velocity of circumferential shortening(mean), Peak Vcf=Peak veloc-
tity of left ventricular dimension decrease, Peak PW Th=Peak velocity of posteior wall thickening.

Table 4. Parameters of diastolic left ventricular function of subjects (mean-+ SD)

Peak velocity (cm /sec) Duration {msec)
PW Th LVD PW rapid thinning LV rapid inflow
Control 10.2+3.4 19.2+3.6 101.9+ 20.1 161.0+33.9
Group 1 11.2+33 15.9+2.9% 122.9429.0 * 169.6+ 284
Group 2 9.3+25 128+ 2.9* 136.0+ 27.4% 1889:+ 33.2
Group 3 6.4+ 1.0% 8.6+ 2.4% 165.9+30.6% 200.8+23.2*

PW Th= Posterior wall thinning, LVD= Left ventricular dimension increase, PW= Posterior wall.

* : pC0.005, #: p 0.001.
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Table 5. Pearson correlation value between diabetic duratbn and parameters of left ventricular function of

diabetics.

Peak velocity (cm/sec) Duration (msec)

PW Th LVD PW rapid thinning LV rapid inflow

Duration of diabetes —0557" —0.655" 0.314 0.240

PW Th= Posterior wall thinning, LVD= Left ventricular dimension increase, PW= Posterior wall
= : p< 0.001.
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Fig. 4. Relationship between period of rapid inflow of left ventricle(INFLOW) and rapid thinning
of posterior wall (THINNING) in group 2, group 3 and control group. Dot line shows

upper limit of period of rapid thinning of posterior wall.
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Fig. 5. Relationship between peak rate of left ventricular dimension increase (PEAK LV) and
posterior wall thinning (PEAK PW) in group 2, group 3 and control group. Dot line
shows lower limit of peak rate of left ventricular dimension increase.
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