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= Abstract=

The Evaluation of Left and Right Ventricular Function by Radionuclide
Ventriculography and Echocardiography in Dilated Cardiomyopathy

Ju Hyung Kim, M.D., Tae See Chung, M.D., Kyung Shik Oh, M.D.
Department of Internal Medicine, Dong-Bu City Hospital, Seoul, Korea

Bang Hun Lee, M.D., Byung Kwon Park, M.D., Jae Bum Jun, M.D,,
Jung Hyun Kim, M.D., Heon Kil Lim, M.D., Chung Kyun Lee, M.D.
Department of Internal Medicine, College of Medicine, Hanyang Universily, Seoul, Korea

Suk Sin Cho, M.D.
Department of Nucler Medicine, College of Medicine, Hanyang University, Seoul, Korea

It has been known that dilated cardiomyopathy(DCM) is characterized by systolic dysfu-
nction of left ventricle(LV), but there were few studies about correlation between LV sys-
tolic function, diameter and diastolic function measured by echocardiography and radionuc-
lide ventriculography(RVG)

The purpose of this study is to evaluate LV systolic and diastolic function as well as RV
function using regional ejection fraction and functional images by RVG in 17 patients with
DCM and to compare these variables with echocardiographic data.

The results are as follows :

1) DCM showed diffuse systolic and diastolic dysfunction of LV. The systolic impairment
is accounted for the diastolic impairment in DCM.

2) The increased standard deviation of phase angle of left ventricle(LVSDph) revealed
LV asynchronous contraction in DCM.

3) LVSDph showed significant correlations with other RVG parameters such as LV ejec-
tion fraction, and peak ejection rate, peak filling rate and also with LV systolic and diasto-
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lic diameter measured by echocardiography.

It is concluded that LVSDph may be useful in evaluation of LV systolic and diastolic fu-
nction in patients with DCM as well as LV asynchronous contraction.

KEY WORDS : Radionuclide ventriculography * Dilated cardiomyopathy * Echocardiogra-

phy * Phase analysis.
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Fig. 1. Measurement of left ventricular regional
ejection fraction in LAO view. S=septal(4,
5, 6), IA=infero-apical(7, 8) PL=postero-
lateral(9,1).

XS 58 histograme 0=~360=2 YT ¥
%4 H1A9 HEFHA(standard deviation of
peak phase angle s SDph) & T3} tH(Fig. 2).

3 AzxLHE g3 HAAHA 7159 H7}

Az E3=4A= ALOKA SSD~880 echocar-
diographyS AHE&3IH L, 29 AYe S0
A A sgen 2R Al 3, 4 SUAAA 9
HAY AZXSHEE o] §3td F3Y FEQURE
g3, M-mode, HZSH=4d 25~50 mm/se-
condg AAES} 7 7|53 F A W

< 2389

4) $AAz

A5 FAAY BEAAZ Adsgery 7
Tl 229 FFXTY Aol Student’s t-testS
ol&3td pats F3AL P<0.059 A$ol f9
s AFFA

5 AHEAFol9 AHAA = linear regressiond F
3o RIS Fagen 94 P<0.05 FEAA f
4 & A3},

M X~
(=] =

F3H A28 1793 F4 A2 2099

Fig. 2. Display of the distribution of phases in a histogram. The initial sharp peak corresponds to ven-
tricular systole and the second broad peak corresponds to atrial systole. The narrow peak in
left picture indicates normal synchronous ventricular systolic wall motion and the broad peak in
right picture indicates asynchronous ventricular systolic wall motion.
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Fig. 3. Ejection fraction(EF) in dilated cardiomyopathy(DCM) groups and control S=septal, IA

=infero-apical, PL= postero-lateral.
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Fig. 4. Left ventricular peak filling rate(PFR) and time to peak filling rate(TPFR) in dilated cardiomy-
opathy(DCM) groups and control.
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Fig. 5. Correlation of left ventricular ejection fraction(LVEF) and peak filling rate(PFR).
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R=0.80
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1.24

: eDCM
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0.6+

1.5 2.25 30 375 a5 5.25
PFR(/sec)
Fig. 6. Correlation of peak ejection rate(PER) and peak filling rate(PFR)

Table 1. Radilnuclide and echocardiographic data in control and dilated cardiomyopathy(DCM) groups

Control DCM P-value
Echocardiographic
LVSD(mm) 326+ 5.0 5444123 P<0.001
LVDD(mm) 49.2+ 55 66.5+ 10.8 P<0.001
RVDD(mm) 173+ 3.2 204+ 6.6 NS
Radionuclide
LVEF(%) 694+ 4.8 26.1+ 75 P<0.001
PER(EDV/s) 42+ 038 22+ 08 P<0.001
TPFR(msec) 193.6+ 654 1294+ 438 P<0.005
1/3EF 04+ 0.1 04+ 02 ‘ NS
SDph(degree) 113+ 28 19.3+ 38 P<0.001
RVEF(%) 49.3+ 7.3 250+ 94 P<0.001
LVED : Left ventricular systolic diameter PFR : Peak filling rate
LVDD : Left ventricular diastolic diameter TPFR : Time to peak filling rate
RVDD ! Right ventricular diastolic diameter 1/3FF : 1/3 filling fraction
LVEF : Left ventricular ejection diameter SDph : Standard deviation of peak phase angle
PER : Peak ejection rate RVEF ! Right ventricular ejection fraction
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Fig. 7. Standard deviation of left ventricular phase
(SDph) in dilated cardiomyopathy(DCM)
ups and control:

Fig. 8. Correlation of left ventricular ejection fraction(LVEF) and standard
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0.00D)(Fig. 8, 9, 10) HAUFH&d+= 498 94
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A

Q.
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Table 2. Left ventricular regional ejection frac-
tion by radionuclide ventriculography
in control and dilated cardiomyopathy
(DCM) groups

S 1A

PL

Gontrol

DCM Control 54.7+74% 72.7+ 7.0% 778+ 83%
DCM  20.1+85% 182+ 11.3% 30.0+ 13.2%
gro- P-value  <0.001 <0.001 <0.001

S=septal, [A=infero-apical, PL= postero-lateral
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Fig. 9. Correlation of left ventricular systolic diameter(LVSD) by echocardiography and standard de-
viation of peak phase angle(SDph) by radionuclide ventriculography.

F p<0.001) (Fig. 11, 12).
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Y=0.21X+2.11
20.254 R=0.57
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~~ 15.75"
Q
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w
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* o DCM
9.00 ® control
®
o [ ] [
© 455 52.0 58.5 65.0 71.5 78.0

LVDD(mm)

Fig. 10. Correlation of left ventricular diastolic diameter(LVDD) by echocardiography and standard de-
viation of peak phase angle(SDph) by radionuclide ventriculography.
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Fig. 11. Correlation of peak ejection rate(PER) and standard deviation of peak phase angle(SDph).

T, £ AFA4A 178 &34 H42F8RE
A4¥3 % A2AEY 304 g0l g8
= 27T, $44 W39 39(333%)

(344 W7ol 26cmol4) BolgTh

AR A2 #5% & 739 32 &
THE s g 2 94 52 amplitude
A7b Wegde R de geEA e x#
phase delays %7 o] 97| F3 712ke dA&olu}
Aduz7)7te] Aoz & + Jde AE 9F
of & o, MY &, olg o 2 F dx
Bzt sl SHY AT AYA
FHE 42 &+ o &

A= Fol S wiAS] A8, 444 71953,
ZEE e g AYA ey, B o
A FAA &34 425879 phase angleJ ¥

A %

[~
—>:‘—:

A (SDph)= 19.3+ 38X & Ratio 5°] B
ENAS BRX 9 165+ 165 H] 4
14*‘2]7} U}, 334 A238A0AM

HEF59 EUAE ANE BHole AE}

AAG B} AFo] B dFdA FEHY

7150l BAIAY 4 FAE BAGA

?fltﬂ F53A SDphEA L AFFAAS

2 AgsHAsy A3unddsse 7
} H 9dEg Solxrt 01 39
344 2% 2 #4548
fﬂ 3419 SDphol U@ A7t d%
ojFojAol & AoE AZHY,

Turner52'9] 934, 59 99¢ %dgn
& o ZRN2TH dFFAASM A F
5319 SDpholle % 2A7h A9 Qe ¥y,
AU 5534 FAA histogram® skewness(as-

ry rxi
S

rN_La')'ov-m..
r_il"':n OHIL

o

-%Hﬂrxl

Ko, tjo
oﬂv

_..tlowEAe:lot-.:er-L_‘I‘.rsLFlN
?ﬁlo
ﬂmw



2477

20.2 1

15.7

SDph(degree)

Y=-2.70X+21.34
P=0.56

® control

1.4 2.0

2.6 3.2 3.9 45
PFR(/sec)

_ Fig. 12. Correlation of peak filling rate(PFR) and standard deviation of peak phase angle(SDph).
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