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Scintigraphic Analysis of Left Ventricular Diastolic Filling
in Patients with Angina Pectoris Before and After Percutaneous Transluminal
Coronary Angioplasty

Eun Seok Jeon, M.D.
Department of Internal Medicine, College of Medicine, Chungnam National University

Byung Hee Oh, M.D,, June-Key Chung, M.D., Myoung Mook Lee, M.D,,
Myung Chul Lee, M.D., Young Bae Park, M.D., Jung Don Seo, M.D,,
Young Woo Lee, M.D., Chang-Sun Koh, M.D.

Department of Internal Medicine, College of Medicine, Seoul National Universily

Left ventricular(LV) diastolic filling is abnormal at rest in many patients with coronary
artery disease, even in the presence of normal resting LV systolic function. To determine
the effects of improved myocardial perfusion on impaired LV diastolic filling and to detect
the most sensitive parameter to assess LV diastolic function, gated radionuclide ventriculo-
graphy were performed in 14 patients with coronary artery disease before and after succe-
ssful percutaneous transluminal coronary angioplasty(PTCA). All patients had no previous
myocardial infarction and no abnormal wall motion in gated radionuclide and contrast vent-
riculography.

The following results were obtained :

1) There were no significant differences in the parameters of LV systolic function, such
as peak ejection rate(PER), time to peak ejection rate(TPER), ejection fraction(EF) after
successful PTCA.

2) Peak filling rate(PFR) and time to peak filling rate(TPFR), indexes of LV diastolic
function, had no significant changes after successful PTCA.

3) The percent contribution of late diastolic filling to stroke volume(% LDF/SV) decrea-
sed from 26.5+ 6.8% to 19.1+ 6.6% (p<<0.005 by paired t-test).

These data suggest that in many patients with angina and normal LV systolic iunction,



impaired global diastolic filling is a reversible manifestation of impaired coronary flow, and
percent contribution of late diastolic filling to stroke volume(%LDF/SV) can be a sensitive
parameter to evaluate impaired LV diastolic filling in coronary artery disease.

KEY WORDS ' Angina pectoris * Radionuclide ventriculography * Left ventricular diastolic
function * Percutaneous transluminal coronary angioplasty.
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Table 1. Coronary angiographic and PTCA data of the patients

Case Lesion Stenosis( %) GBP after*
No. Sex Age site Pre-PTCA Post-PTCA PTCA(days)
1 F 42 LAD 95 20 46
2 M 41 LAD 90 20 8
3 M 55 LAD 90 20 8
4 M 55 LAD 80 30 7
5 F 49 LAD 95 40 5
6 F 60 LAD, LCx 90 20 7
7 M 50 LAD 90 0 6
8 M 66 LAD 95 20 3
9 M 46 LAD 90 4
10 M 60 LAD 90 0 6
11 M 39 LAD 90 30 4
12 M 48 LAD 90 30 4
13 M 60 RCA 90 0 5
14 M 55 RCA 95 20 6
Mean 52 91 18 8
S.D. 8 4 13 11

LAD : left anterior descending artery M : male RCA ! right coronary artery F ' female LCx: left ci-
rcumflex artery S.D.: standard deviation GBP : gated blood pool scan PTCA ' percutaneous translumi-

nal coronary angioplasty
*interval(days) between PTCA and second GBP
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Abbreviations
1. Systolic function
TES : Left ventricular ejection time(msec)
PER : Peak ejection rate(EDC/sec)
Minimum dV/dt/EDC
TPER : Time to peak ejection ratd(msec)
EF : Ejection fraction
2. diastolic function
DTI : Diastole time interval(msec)
PFR : Peak filling rate(EDC/sec)
Maximum dV/dt/EDC
TPFR : Time to peak filling rate(msec)
RDFI : Rapid diastolic filling interval(msec)
LDFI : Late diastolic filling interval(msec)
TLDF : Time to late diastolic filling(msec)
%LDF/SV . Late diastolic filling volume/stroke
volume( %) ((A-B)/A)
EDC : End-diastolic count

Fig. 2. Time-activity curve and the first derivative
curve(dV/dt). The point of the termination
of rapid filling phase was defined as the
point at which the filling rate(dV/dt) had
decreased to 50% of its peak filling rate on
the first dervative curve of the time-ectivity
curve.



Table 2. Effect of PTCA on left ventricular systolic function

Parameters Pre-PTCA Post-PTCA p-value
HR (bpm) 69+ 10 69t 9 NS
EF (%) 55.6+ 7.4 56.7+ 8.4 NS
PER (EDC/sec) 2,57+ 0.63 249+ 041 NS
TPER  (msec) 149+ 23.1 155+ 22.7 NS
TES  (msec) 304+ 31.1 301+29.2 NS
TPER/TES (%) 49+ 6 51+6 NS
TES/BCL (%) 35+3 34+4 NS

Values are meant S.D. NS not significant HR . heart rate bpm : beats per minute EF @ ejection frac-
tion PER : peak ejetion rate TPER ! time to peak ejection rate TES : left ventricular ejection’ time BCL

- basal cycle length
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Fig. 3. Change of peak filling rate(PFR) before and
after PTCA.



Table 3. Effect of PTCA on left ventricular diastolic function

Parameters Pre-PTCA Post-PTCA p-value
PFR (EDC/sec) 1.80+ 0.46 2.02+ 0.47 NS
TPFR  (msec) 145+ 33.6 160+ 41.2 NS
TLDF  (msec) 563+ 72.2 560+ 57.0 NS
RDFI  (msec) 259+ 51.2 259+448 NS
TPFR/DTI (%) 25+ 6 29+ 13 NS
RDFI/DTI (%) 45+ 9 46+ 15 NS
TLDF/BCL (%) 64+ 7 64+ 11 NS
XLDF/SV (%) 26.5+ 6.8 19.1+ 6.6 p<0.005

Values are meant S.D. NS ! not significant PFR : peak filling rate TPFR : time to peak filling rate
TLDF : time to late diastolic filling RDFI: rapid diastolic filling interval DTI : diastolic time interval
DTI : diastolic time interval % LDF/SV ! percent contribution of late diastolic volume to stroke volume
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Fig. 4. Change of percent contribution of late dias-
tolic filling to stroke volume(% (LDF/SV)
before and after PTCA.

& (percent contribution of late diastolic filling to
stroke volume, %LDF/SV) PTCA# 265+ 6.8%
X PTCA% 19.1+6.6% 2 ougA ZAas gt
(Table 3, Fig. 4, p<0.005 by paired t-test).
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