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= Abstract=

Early Doppler Echocardiographic Determination of Left Ventricular
Diastolic Filling Defect In Adult Onset Diabetes Mellitus

In Soo Park, M.D., Chul Min Kim, M.D., Seung Suk Chun, M.D,,
Jong Sang Kim, M.D., Kyoo Bo Choi, M.D., Soon Jo Hong, M.D.
Department of Internal Medicine, Catholic University Medical College
Seog Dong Kim, M.D., Jin Kap Kim, M.D.

Department of Ophthalmology, Catholic University Medical College

To determine the early diagnostic parameters of the left ventricular diastolic filling de-
fect in the uncontrolled adult onset diabetes mellitus, 86 diabetics were evaluated from the
left ventricular inflow velocity pattern using pulsed Doppler echocardiography comprised
with normal 21 subjects.

The diabetics were divided into 3 groups according to the presence or absence of backg-
round diabetic retinopathy(RE) or coexisting cardiovascular diseases(group I: 34 cases wi-
thout RE, group II: 24 cases with RE, group III : 28 cases with CVD). RE was thought to
be having microangiopathy, but the cases with persistant massive proteinuria were excluded
in this study.

The left ventricular inflow velocity patterns were recorded from the apical approach.
Peak velocity of the rapid filling phase(PFVE), that in the atrial systole(PFVA), E/A ratio,
acceleration time(AT), deceleration time(DT), acceleration rate(ATR) and deceleration rate
(DTR) were measured in the left ventricular inflow patterns.

The results were +

1) PFVE, AT and ATR in group 1(56.26+ 12.21mm/sec, 70.91+ 14.98msec, 858.5+ 247mm/
sec?), group I1(51.91+ 14.35mm/sec, 64.84+ 14.98msec, 855.7+ 248.5mm/sec?) and group III
(50.07+ 12.45mm/sec, 67.59+ 17.46msec, 817.5+ 266.8mm/sec?) were not significantly cha-
nged(p>0.05) compared to the controls(50.24+ 8.25mm/sec, 66.19+ 10.98msec, 784.5+ 221
mm/sec?).
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2) PFVA and DT in group 1(51.21+ 14.86mm/sec, 156.2+ 23.42msec) and group 11(64.26
+13.93mm/sec, 64.84+ 14.13msec) were significantly increased(p<<0.05, p<0.0001) compa-
red to the controls(43.43+ 9.lmm/sec, 140.05+ 25.22msec). But it were not significantly dif-

ferent between group II and group HI(p>>0.05).

3) E/A ratio were significantly decreased in group 11(0.82+ 0.21) and I11(0.75+ 0.23) co-
mpared to the controls(1.19+ 0.25, p<<0.0001) or group I1(1.16+ 0.41, p<0.0001). But not
significant differen between group II and group II(p>0.05) was noted.

4) DTR was also decreased in group I1(311.9+ 95mm/sec?, p<<0.05) and group III(279.7
+125.8mm/sec?, p<0.05) compared to the controls(370.2+ 88mm/sec?) and group 1(379.8+
126mm/sec?). There were no significant differences between group II and group III or the

controls and group 1(p>0.5).

In conclusion, left ventricular diastolic filling defect in adult onset diabetics could be de-
termined by using a various parameters of the pulsed Doppler echocardiography, which
were closely related with diabetic retinopathy(RE). And DT and PFVA could be used as
good parameters for early determination of the left ventricular diastolic filling defect in

diabetics even without microangiopathy.

KEY WORDS : Pulsed Doppler echocardiography * Diabetic microangiopathy * Left ventri-

cular diastolic filling defect.
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go] Qe FAY F WA¥AET] AHFS 7Y
8}04 s g dasze FFdE e 5L74%
I 1% 9A 299 oz 57402 dUHlE 112
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2. A7

Doppler’ 2 & 371 ToshibaAte] SSH-60AS
242 SDS-60A Doppler unit® 2.5MHZ duplex
probeE A&t TE HAHA BAE AN EE F
2998 A o FFIAAM FFHe=
M-mode 42&HE& AP & HIARYE H
23ty 0~15% WY zeHYgAdez T
Doppler(PWD) &} sample volumeS X%
ol AAAINL o] 471 F Y 8233 (diasto-
lic inflow velocity wave pattern)S 7]E3t%t}.
FFT-CRTZY 71245 E 500mm/sec® 2 392
i 2 A A (noise filtering) & 200~400HzZ 3}
Aot Holz 7 B9 peak flow velocity in
early diastole(PFVE), peak flow velocity in atrial
systole(PFVA), PFVE/PFVA ratio(E/A€), PFVE

TdE S 51.24

389 7}& A7 acceleration rate; ATR), #&
% (decelerationrate : DTR) 5% track-ball2 =%
A F 1 HJdE A 74 219 Aol
p<0.058 FIFFLZ student t-testB S HAl
st

2 2} (Table 1, Fig. 2~6)

1. PFVEd M e tZF 50.24+ 8.25mm/sec, IT
56.26+ 12.21mm/sec, 1T 51.91+ 14.35mm/sec, Il
T 50.07+ 12.45mm/secol Ao 7 &3 At
A ATH(p>0.05).

2. PFVAE &7 4343+ 9.I1mm/sec, [ T 51.
21+ 14.86mm/sec, 11T 64.26+ 13.93mm/sec, Il
68.96+ 16.49mm/sec®] At

H2EH 12 Ao](p<0.05) ¢ t2T# 10, 1l
T Atol(Zt p<0.0001) el FeF Fol7h ANL, 1
T3 11, W Abel (p<0.005, p<0.000D)AM =
g 2ol & Bof Fx7t AHAHAN HZ F7te
3%s & 7 Aok 28y I3 ME Aol
27 A (p>0.05).

3. E/A ratiov WZET 1194025 [T 1.16+0.
41, I 0.82+ 021, M 0.75+ 02301029 =
3 I Aol I M Atol9 #9zte A
(2 p>0.05). 2y 73 MFL B2FoY
[Zo] w3t A58 F943(74 p<0.0001)2 A
a0} it

e i

Table 1. Doppler parameters of LV diastolic function in various groups of diabetics

Control Group 1 Group II Group I
E/A ratio 1.19+0.25 1.16+ 041 0.82+0.21 0.75+ 0.23
PFVE(mm/s) 50.24+ 8.25 56.26+12.21 51.91+ 14.35 50.07+ 1245
PFVA(mm/s) 43.43+9.10 51.21+14.86 64.26+ 13.93 68.96+ 16.49
AT(mms) 66.19+ 10.98 70.91+ 14.98 64.84+ 14.1 67.59+17.46
DT(mms) 140.05+ 25.22 156.20+ 23.42 179.50+ 23.42 186.67+ 25.22
ATR(mm/s?) 784.50+ 221 858.80+ 247 855.70+ 248.5 807.5+ 266.8
DTR(mm/s?*) 370.20+ 88 379.80+ 126 3119+ 95 279.7+ 1258
*Mean+ S.D

Group I=RE(-), Group II=RE(+), Group II=CVD
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velocity, m/sce

DTR ATR
PFVE

PFVA

AT DT time, msec

F2.5
DE 20

VKO .OON/3

VPD.B2M/S

e —

T FILTR SAMPL FFT
IN WIDTH MODE MODE EXPND BEE

MEAN F-VOL SPECT BDR20. SPE

4. ATt HZT 66.19+ 10.98msec, I+ 70.91+
14.98mm/sec, I 7091+ 14.98mm/sec, T 67.
59+ 17.46mm/secol 2 2+ 7+ FA7E AUt
(p>0.05).

5) DT WXT 140.05+ 2342mm/sec, 1T
179.50+ 23.42mm/sec, T 186.67+ 25.22mm/sec
olRom tzFH [FA](p<0.05), WETH
II, W Aol (Zt p<0.0001), I#2 11, MF Atol
(p<0.005, p<0.0001) ¢l FAF F271 Qo] G
27b AYsAA Ha DT/ ARES HoFn

Fig. 1.

(1) Schematic diagram of the LV inflow velocity
wave pattern.
PFVE : peak velocity of rapid filling.
PFVA | peak velocity of atrial systole.
AT 5 acceleration time : msec
DT ; deceleration time : msec
ATR ; acceleration rate s mm/sec?
DTR ; deceleration rate 5 mm/sce?

(2) LV inflow velocity wave pattern in a case of
the RE(—) diabetics. PFVE is 62mm/sce,
PFVA 54mm/sec, E/A ratio 1.15, DT 130msec,
DTR 476.9mm/sec?.

(3) LV inflow velocity wave pattern in a case of
the RE(+) diabetics. PFVE is 52mm/sce,
PFVA 66mm/sec, E/A ratio 0.79, DT 244msec,
DTR 214.1mm/sec?.

AU, THY 23 WT Aol f9zte 9
AH(p>0.05).

6. ATRS UZT 7845+ 221.0mm/se?, I T
858.8+ 247.0mm/sec?, 11 & 855+ 248 5mm/sec?, III
T 279.7+ 125.8mm/sec?o. 2 22 I, I A
o, IZ# I, IE AtoldA fFx7F Aoy
(p<0.05), W2TH 1Z, I3 MZ Aoy &
gate S ATHp>0.05).
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Fig. 2. Dot-plotted diagram of PFVE in each diabetic groups: There are no significant differences
among each groups.

150
l 1 1
p<0.0001 NS
1
P<0.002 .
100 4+ . .
o~ . * o
& i
E . ) ‘r I 4 .
E . o s @ U
: i SO N
Ps .
L 50+ -“ l 5. I o< ol
3 ™ .
i ‘. ' ! ®
| | * p<0.0001
P<0.05 |
0 } } : : t
Control RE(-) RE(+) CvD

Mean+SD  43.43+9.1 51.21+£14.86 64.26+13.92 68.96+16.49
Fig. 3. Dot-plotted diagram of PFVA in diabetic groups: Note the difference between control and RE
(=) group.
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E/A ratio

30 r

L '

{
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H
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Control RE(-) Re(+) CvD
Mean+ SD 1.19+0.25 1.16+0.47 0.82+0.21 0.75+0.23

Fig. 4. Dot-plotted diagram of E/A ratio in diabetic groups: There are significant differences between

DT(msec)

control and RE(+) group, or between RE(—) and RE(+) group. But not significant difference
between RE(+) and CVD group.
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p(0.0001
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Control RE(~) RE(+) CvD

Mean+t SD 140.5+25.2 156.2+13.4 179.5£23.3 186.6+25.2

Fig. 5. Dot-plotted diagram of DT : These findings are similar as those of PFVA. Also significant diffe-

rence between control and RE(—) groups is shown.

— 179 -



1000 +

' *p<0.05 ‘
f |} !
NS *
800 + e e—
00 . NS
N§ 600 + . .
; : : :
£ oe ¢
= :: o [ . .
5 400 1 1 I 1. -:
i ot 1 ' .
L ] ". »
% § 4 4
200 + . :
* [ ]
(I *
o i 1 1 - )
Control RE(-) RE(+) CcVD
Mean+SD 370.2+88.0 396.8+126.0 311.9+950 279.7+1258

Fig. 6. Dot-plotted diagram of DTR : It discloses similar findings as those of E/A ratio.
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