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Summary

Since myocardial pump function is affected by preload or afterload, it is difficult to assess left
ventricular (LV) contractility independently from these in clinical cardiology. In this study, we
performed inotropic intervention by isoproterenol or propranolol, and changed afterload by angioten-
sin or nitroprusside, to estimate the usefulness of peak systolic pressure/end-systolic volume index
(PSP/ESVI) as a parameter of LV contractility. The data were obtained by cuff method or catheter-
tip manometer and echocardiography.

We calculated PSP/ESVI in various heart diseases, and results were analyzed for a significant change
using the t test.

Ejection fraction, mean VcF (mVcF) were calculated simultaneously, and compared with PSP/ESVI.

The results were as follows:

1) PSP/ESVI ratio significantly reflected inotropic intervention with isoproterenol and pro-
pranolol.

2) PSP/ESVI ratio was less affected by the change of peak systolic pressure than EF or mVcr.

3) There was a significant difference in PSP/ESVI among congestive cardiomyopathy, valvular
heart diseases and normal controls.

4) There was also a significant difference in PSP/JESVI between patients of NYHA I and
those of NYHA II-IV.
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5) PSP/ESVI ratio, measured by non-invasive method, was thought to be a useful parameter

to assess LV contractility.
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Fig.1. Example of the left ventricular echogram recorded simultaneously with the left
ventricular pressure, ECG, intracardiac PCG and carotid pulse tracing.

CARO. =carotid pulse tracing; LVP=Ileft ventricular pressure; dp/dt=first derivative of LV
pressure; IVS=interventricular septum; LVPW=left ventricular posterior wall.

end-systolic volume ® X Y volume #HizREL
TEBROZRE, 0 REBALEROMEE, T4
bbb PSP/ESV (i1 isoproterenol #i:izk vy,
1.7 mmHg/ml % & 2.0 mmHg/ml ~ & {3840
LTWaZ D bhiz.

Nitroprusside ik - THE b, Emax
& PSP/ESV ropigon 14l % Fig. 3 (ZR4.

ZOEGNIT 49 Rkctt, KBRS PSR SIEHE
TEFIAIED] Th 525, FE#f TRT control FFD
loop % isoproterenol JREEIEIC & - TEF~R
fLL, W TTY loop Lizofc. ZoOBEKWE
# TRt PSP/EVS 3 1.5mmHg/ml 56 2.2
mmHg/m: ~, fivWE#H T+ Emax 13 1.8
mmHg/ml 7 & 3.3 mmHg/ml ~¥, zhzh
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Fig. 2. Left ventricular pressure-volume loop.
The loop shifts to the left with isoproterenol infu-
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Fig.3. Left ventricular pressure-volume loop
with nitroprusside and isoproterenol.

PSP/ESV and Emax increase with isoproterenol
infusion.
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Fig. 4. Left ventricular pressure-volume loop
with angiotensin and propranolol.

PSP/ESV and Emax decrease with propranolol
infusion.

BN, EMHTRT control K loop X pro-
pranolol HEEIC X » THEF~RML, MR TRT
loop &7 o7z, 7% ¥ Z DIEH] TiZ angiotensin |Z
kX o TEAM£1TV, Emax ZR®iz. Z 0B
PSP/ESV i1 2.5 mmHg/m!/ 7% 2.3 mmHg/ml
~, Emax i3 3.0mmHg/m!/ » & 2.5 mmHg/m!/
~t, FhER@E/ LTz, Propranolol A% L
72341, 2l FEELERMIE Nz, Isopro-
terenol A FIZ L % positive inotropic interven-
tion 545, 3 X U% propranolol iZ X % negative
inotropic intervention 3 i iJ 5.0 UL #E £
8, <+ bb peak dp/dt, PSP/ESVI, ejection
fraction, mVcF » zh Zh DL DI % Fig. 5
1z5%7. Isoproterenol #5 Ti, peak dp/dt i
33.5+6.3% (m=SE), PSP/ESVI {x 16.0+4.9%,
EF 3 13.4+6.1%, mVcrF X 33.3+8.0% /L
fzdiz i L, propranolol #5 T peak dp/dt ix
15.4 + 11.39% (m=+SE), PSP/ESVI iz 20.6 +
4.3%, EF (3 14.7+2.3%, mVcF i3 15.0+6.5%
DWW &R Lz, EFIR DR A, PSP/ESVI %
L iz propranolol #ET, fho IIEBITHL
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Fig. 5. Comparison of several measures of
contractility during inotropic intervention.

P R L7z, Isoproterenol #¢h.Tix 16.0+
49% L EF Xy oK ES 0 OINLAvRE 2 5
> 1273, PSPIESVI Zfth o5 & [FEEIC inotro-
pic intervention {2 X { & L7z,

2. Afterload Z{tEs0 PSP/ESVI D% E}

OMEENE A4S preload, afterload 1247 L 72
factor T®» B N6, afterload ZE{LIRFIC LMWHENE
FROTIREILEH LA NI EBREELWL. Lk
7T, afterload ZE{kifo> PSP/ESVI w28 H) %
#2572 wiT, angiotensin 35 X Y nitroprus-
side TEATMN 17 -7 (Fig. 6).

Afkic BTt afterload 721 237 L T2b
SEBHZ LI RIS, WHEWICI D pre-
load 3, k& <2k & Z i % 2%, peak systolic
pressure #Z3ks# T, PSP/ESVI iz &
b ETAED I H B 7 Do . [RIFFICHIE L7z EF,
mVcF #fkE+ % &, peak systolic pressure #
EREE3 L, RS 2R3 238
W, mVCF DIEH A O 2NR2 - 7z (Figs.
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Fig. 6. Change of PSP/ESVI during pressure
loading.
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Fig.7. Change of EF during pressure loading.

7,8). ZhoiREoE ROV % Fig. 9 1R
+. 3345l PSP #% 28.2+2.5% (m+SE) |4
X¥7ciic, PSP/ESVI (3 2.6+2.0%, EF i
12.84+1.7%, mVcr 3 16.5+1.9% ZzhZhik
L, PSP % 224+1.99% T Sk
PSP/EVSI 13 1.2+3.2%, EF i3 11.122.7%,
mVCF (% 25.6+3.99% = FhEnLz. Lz
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Fig. 8. Change of mVcF during pressure load-
ing.
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Fig.9. Comparison of measures of contrac-
tility during pressure loading.
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Fig. 10. Correlation between PSP by catheter-
tip manometer and PSP by cuff method.

EXy K44 FRISHATL, x@drs—71
RERIC W TR~/ A—4 -2k 5 K EZEE
&, FRECRIE Lz cuff i X 3R KOE 21
L7z (Fig. 10). ZofER, mH y=0.97x+
3.76, r=0.99 LiziER—DfELRL, FEBMAY
ICEZERFRIEHE I RRELETRATES 2
L&RLI.

H#ERR L0 = = — BRRgReic, ME 2 flE L
TH o PSPIESVI 2 ZEBHACHET S
L, oo DEESIETFLTWS CCM B
<%, PSP/ESVI 33# 1.28 mmHg.m2/ml/ &
valvular disease # (¥#5 4.75 mmHg-m?2/ml),
control # (F# 6.03 mmHg-m?/ml) & iz
BFEDERRO. HEEED 5L, valvular
disease #£TiX control L v L IFEDDIESE
B L7272, control HELoEEEIED LALLM
-7z (Fig. 11).

FRELOERICE TS5 New York Heart Asso-
ciation #aENHE 1° & 1I°~1IV® gz o vT PSP/
ESVI # b+ 5 &, #h¥FhiEH 6.12 mmHg-
m?/ml, 2.58 mmHg-m?/ml 2L, FEL
ENBovboh, II°~IV® 3£ ¢H & »ic PSP/
ESVI gETF LTk (Fig. 12).
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Fig. 11. Comparison of PSP/ESVI between CCM,
valvular heart disease and normal control.
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Fig.12. Comparison of PSP/ESVI between
NYHA (I) and NYHA (II~1V).
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Boh 5. %2IC isoproterenol 33k (¥ propra-
nolol {2k % inotropic intervention IZ k < K&
LIERTH B, ZHIDDIEEIEE & L TSRO
TETHBN, boLbEER HLEXLIS.
% 3 iC angiotensin, nitroprusside iz X % after-
load Z{kiEic, PSP/ESVI iz L A KEB LA
PolcmThHB. Zhiz PSPJESVI »: afterload
CIEMMELTWBZ LERL, oiEEICHL,
EECHRRERL VR 3.
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5T Emax 23R 5 &, £ < 0Tz Vd
ThEhfEE 2L, CCM % EDV 2k
IRIERITIE Vd k&R fEERL, Wic HCM
D& 57% ESV A/h&dER T Vd RADEZ
NI EBEELE. Z0HH5» Emax Lok
KBWT I 3L2A5THB. LikhoT,
Vd RIEDR:Z PSP/ESVI 3 Emax X p/h&7
fEx, Vd PADOKX Y K&REZET 5, Vd
BREL 2D LZOTMEDMHHIRE R B LE
zbhd.
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DEBETH 5. LMFHEESD asynergy OFEET
ZLRBTREREEN T 2023 T, SED
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[RI—¥EH TEEREE # follow-up 331z i%, ESVI
% LVDs TRHAThiEr 2 v HERTHE LER
bh 3.

% 412 end-systolic point @ BUH T b 3.
Suga 5DFERTYH, Emax o5& EBHKIIZE
YFhTHY, A, Ex2» PCG L IIA s
RENERE LTHRAILIzD b, BETFRERE

b L.

- &|Z angiotensin, nitroprusside £z & - T
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IRHEMEIC - % 5 8, B X LK 2 58
MRIRE & 72 5. Nitroprusside (2Ff L T3 OINEE
PEIC D2 v L S Sk 28 % v 2312, angio-
tensin (3 mild 2 EHEMEZHT 3 L W o #ED
HBW. LaLleds, SEIOKRA O CIdE
RIGEHEDSEB L T, £550fE%, Erx—
ELIBATHIEL TE Y, steady state DIREE
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Zrohs. DREOBLIHET 200858 T
%<, GEFEAIRET L otz

UED XS R EBEAREET I, BEE
PSP/ESVI L5 $5iE% v 203 22 v O
BBYELEZONS.

S ERBEBEICE T 5 PSP/ESVI ~nEgk
Th BN, FEETIEEOLIEEDRE ¥ £
ThY, Fig. 11 X5 ICZDERA52L DT
LLAYREELZ OIS, CCM B L AIEERL
DEEERELZ L3, CCM RZWA OIS
HETRETH LI hIT, RYLRERL
Exoh 5.

New York Heart Association #E4MEEIC & 3
AEERETE, I° L II°~IV° oI 3FE:
RO, TOMOBTRIEEEZLEDIL
27 ZREBRER &OIMEE L A8 LbL—
HLARWZ LERRL TS,

= #

DD R > 7HERE1X preload, afterload oS4
TiZH20T, BERMIZZASHLMT LTES
INHEMERFME 21T 5 2 L XREETH 5. Fx i3 cuff
% f@dhTE~s A - hza—-Fk
D B & i DIRFEMEREE L L To PSP/ESVI
DERMEE BT+ 572 ic, isoproterenol 3k
¢ propranolol {Z X % inotropic intervention,
¥ 7= angiotensin, nitroprusside iz k ¥ afterload
RS, £, FFEBBAIC PSP/ESVI
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FRHL, TOHBERE LT, FRC EF,
mVcF & #EH LT, PSP/ESVI & prsgiratL
I-.
HRESEDZLLLThoI.
1) PSP/ESVI 3 isoproterenol, propranolol
#EiCk - T, inotropic intervention %HEIC
e Lz,

2) PSP/ESVI iz EF ® mVcrF X v B KIX
TEHED B LZ I oz,

3) CCM gfL valvular disease ¢, control
B3, PSP/ESVI icFZRrERA LN,

4) NYHA I°g+ NYHA IP~IV° BEG O,
PSP/ESVI icFZEnENA LRI,

5) JEBMmAICHEIEL 5> 5 PSP/ESVI 34k=
DI AR IEE TH D LEZONS.
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