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The Peak Systolic Pressure-End Systolic Volume Index Relation in Patients
with Coronary Artery Disease Using Radionuclide
Gated Blood Pool Scintigraphy

Byung Tae Kim, M.D,, Sung Soo Koong, M.D., Hee Seung Bom, M.D., June-Key Chung, M.D.
Young Bae Park, M.D.,, Myung Chul Lee, M.D., Young Woo Lee, M.D. and Chang-Soon Koh, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Korea

For measurement of ventricular performance, ejection fraction (EF) has gained wide acceptance.
But EF is influenced not only by changes in muscle function but also by changes in cardiac loading
conditions. In case of valvular heart disease which is variable in loading conditions, EF cannot be
reliable as an index Qf myocardial contractility. The end systolic pressure (ESP)-end systolic volume
(ESV) relation, howver, is known to represent myocardial contractility, independent of changes in
loading conditions. Similar results cna be obtained by using peak-systolic pressure (PSP) instead of
ESP.

To evaluate the utility of the peak systolic pressure-end systolic volume index (PSP-ESVI) relation
as an index of myocardial function, we measured PSP & ESVI in 19 partents with coronary artery
disease before (PSP, & ESVI,) and after (PSP, & ESV],) sublingual administration of nitroglycerin.
PSP was measured with standard mercury sphygmomanometer during gated blood pool scintigraphic
study. ESVI was measured by count derived method after attenuation correction. PSP, & ESVI,
measurement was started when the fall of PSP was greater than 5mmHg after 7-14 minutes
post-administration of nitroglycerin.

Mean values (+S.D.) of PSP, & ESVI, was 124.9(+20.7) mmHg & 59.4(%39.9) ml/M2. Mean values
(£S.D) of PSP, & ESVI, was 113.2(£19.9) mmHg & 37.5(+26.1) ml/M?. There was a significant
difference between mean values of PSP, & PSP, (p<0.01), and mean values of ESV], & ESV‘I2 (p<
0.01). PSP,-PSP,/ESVI,-ESVI,, PSP,/ESVI, and EF were in the range of 0.14-5.19 mmHg/ml/M?2, 0.
67-7.68 mmHg/ml/M? and 10.8%-745% respectively. PSP,-PSP,/ESVI,-ESVI, and EF showed
exponential correlation (r=0.85, P<0.01). The correlation coefficient between PSP,/ESVI, and EF
was 0.73(p<0.01).

With the above results, we suggest that PSP,-PSP,/ESVI,-ESVI, and PSP,/ESV, can be used as
an index of myocardial function k
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Table 1. Summary of the Patients Studied

Age : 41 — 85 years (57.3 £10.7 years)
Sex :M/F=12/7

Disease :  Old myocardial infarction 10
Angina pectoris 9
19




—Byung Tae Kim, et al.

A

. The Peak Systolic Pressure-End Systolic Volume Index Relation in Patients with
Coronary Artery Disease Using Radionuclide Gated Blood Pool Scintigraphy—

1. Nitroglycerin £0] M¥o| dFAZTSH A A

Nitroglycerin Fod Aol 738 2 z4-E71d3}, +5

d =

dl

sin 45°

Fig. 1. Schematic demonstration of the method of mea-

surement of depth

of left ventricular center.

ZEAx g 7 AlvbES e 7h7h 124420, 7mmHg
(mean+S.D.), 59.4+39.9ml/M?, 74.3+10.1 beats
per minute%] 2.7, nitroglycerin $o 3ol 78 72
zb7k 113.2419.9mmHg, 37.5%£26.1ml/M?, 80.1+
14.6 beats per minuteith, i FE7] 8t} £33
ok 81 7] 3 %= nitroglycerin o 3of f-2l 57 7hA4s)
o] (P<0.01), A5 739 4957 Z71eh9
4 (P<0.05) (Table 2, Fig.2).

2. Nitroglyeerin Fo{H™ofl T3t Met&Es|F2}
FHnsE7|dYs £E7{UBH K|E9 H
(Peak Systolic Pressure/End-Systolic
Volume Index)

Nitroglycerin 53 Zol 73 ASEA T 10.8%
~74.5%9] S& Welel Ysion) FEALEEHAE
46.3+18.1% A+, HZFF/EGH F57] BEAA
Hé 3

29l ¥l 0.67~7.68 mmHg/ml/M?2]

Table 2. Hemodynamic Data before and after Nitroglycerin Administration (Basal-LAO & Nitro-LAO)

PSP (mmHg)* ESVI (mi/M?)™ HR (bpm)”
Basal -LAO 124.9 £ 20,7 59.4 1399 743 1£10.1
Nitro-LAO 113.2 £19,9%* 37.5 226, 1% 80.1 £ 14.6%
+ Values given as mean £ SD
¥ P<0.05 compared with Basal-LAO values, using student’s t-test
*%* P < 0,01 !

PSP : Peak systolic pressure, ESVI: End-systolic volume index, HR : {leart rate
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Fig. 2. Hemodynamic changes before and after Nitroglycerin Administration

(Basa! -LAO and Nitro-LAO),
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3.10+1.90 mmHg/ml/M?°]

3. Nitroglycerin S0 $e| 2| nF-F7|HebH st
ot +&7|LEHXE Hale| v

Nitroglycerin $ol @ %-9] #an4Z7dqhdste 4+
Z7)| 8- X F 3] u]E 0.14~5.19 mmHg/ml/M?
o] #Heo] glolen HEA+FFHAE 1.05+1.11
mmHg/ml/M?ej it} (Table 4),

4. Nitroglycerin £0{Hofl 73t £Z57|LE
St MutEAHiFel A oA

Hxlx

45T A F o} AGEA 5o ARBAL (45
A8 A F]=—1.74[A S A ] +140.00151 25 1
e 0.79¢] 9 tHP<0.01) (Fig. 3).

5. Nitroglycerin S£0{Tof| 38t 2| 1 5F7| ezt
£&£7|U2H x| Ho| H|e} HutEA T2
Az A

Nitroglycerin 5o} &l 73 Hn4F71d4+ 45
7122 A 2] 3 o] ]9} Ak A 4-obe] A= (A2

FZ718e/457 24 A2 2] =0.08[A4EA+] -
0.43°190 o9 rZEe 0.730)9 e (P<0.01) (Fig. 4).

Table 3. Mean Values and Ranges of Ejection Fraction
and PSP/ESVI Obtained during Basal-LAO

Ejection
fraction (%)

PSP/ESVI
(mmHg/mi/Mm2)

Mean £ S,D.
Range

46.3 £ 18.1
10.8 —74.5

3.10%+ 1,90
0.67 —7.68

PSP : peak systolic pressure
ESVI : end-systolic volume index

Table 4. Mean Values and Range of APSPJAESVI
(mmHg/ml/M?)

APSP/AESVI
Mean £S.D, 1.05 £ 1.11
Range 0.14.-5.19

APSP  : difference of peak systolic pressure between
Basal-LAO and Nitro-LAO

: difference of end-systolic volume index - bet-
ween Basal-LAO and Nitro-LAO

AESVI

6. Nitroglycerin F0o{M¥o| | D& etHst2}
+E7|URHX| FHEe v[Q} HutEAITA2
Abzb 2|

Nitroglycerin $oj A 3] Ha4Z7shHsts} 45
7\agA x| Fwiste] uleh AlubgASote] AB[A =
"‘r%"/‘*«} A7} 9o nitroglycerin o A 32

Xl d
FE7| o gheh 427 0gA 2 L 3] vl g Al

jl

ESVI(ml/M*) *
150 4

n =19

r =0.79

[ESVI] = -1.74[EF] + 140.0
P < 0.01

100 +

504

A ———t EF %

50 100

Fig. 3. Correlation between ejection fraction (EF) and
end-systolic volume index (ESVI).

PSP n=19
VT (mmHg/m1/M°) o
e [ _ﬁSL.] = 0.08[EF] - 0.43
ESV
P < 0.01

e t——| \ § EP(3)
50 100

Fig. 4. Correlation between ejection fraction (EF) and
PSP/ESVI obtained during Basal-L.AO.
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