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Summary

To determine whether left ventricular peak systolic pressure-end-systolic volume relations
(E’max) and peak systemic pressure/left ventricular end-systolic volume ratio (PSP/ESV) are used in-
stead of Emax, we studied 20 patients including 5 normal subjects invasively and 69 patients with various
heart diseases using echocardiography and cuff method.

Peak systolic pressure-end-systolic volume lines were constructed by plotting peak systolic pressure
against end-systolic volume at the higher and lower systolic load in 20 subjects. The slope of the resultant
line (E’max) was considerably steeper for normal than for poorly contractile left ventricles and E’max
was closely correlated with Emax (r=0.93, p<0.001). There was a significant correlation between
PSP/ESVI ratio at rest and Emax (r=0.81, p<0.001). The relations of Emax and E’‘max to ejection

WAKFEESESR HF_N# The Second Department of Internal Medicine, Ya-

FEETHTER /N 1144 (F755) maguchi University School of Medicine, Ogush)i
1144, Nishi-ku, Ube 755

Presented at the 19th Meeting of the Japanese Society of Cardiovascular Sound held in Kyoto, October 20-21,

1979
Received for publication May 21, 1980

— 663 —



g, AH, EE, @

fraction and left ventricular mean circumferential fiber shortening velocity were curvilinear consistent

with the theoretical model.

Therefore, E‘'max and PSP/ESVI, obtainable even by non-invasive methods, was thought to be
useful parameters to evaluate left ventricular contractility.

Key words

End-systolic pressure End-systolic volume

Peak systolic pressure Emax E’max

L&

DFFRHE DSERE T 5 IEEE I RTATT & LT oI
EL, tOEMEHBTEIIETEH, Thbbik
AT, RO TILHREOIEEC X VRESh
TV 5. BATOEKILLHOIEEHIR ZIER
¥, FOEMEMIERT 5. L LERFKK
BT, BIAR, H%ATR, IUHEMER & OER
BHCEB L, TOBOBOOEREMI &
‘TSz L ixEEETH 5.

ek & VO OUFEN: 2 I T 23R L LT
KRICZLDLORFEREATY32, »Thib
fDEER OB F5Z1F, INERED ML LciEL
320 xRV bDTh ol E, KRIPFREIC
BT, —EDIHEHET TIIHER I 0L R
DR S-EAHBR, EXEOE-FRBR SO-E
ZEARE, AEMBENTRIREERERY,
DE#HOEE Emax 3, FARTDH 3050
EVOIBERIIAR, ¥ BARNTH S KEBIREIC
BEIsnT, WEEERDb T ML LEETH S
T ERPEShTE .

EEIC BT, ZoOEKHIoE-AEBR
FaERsh, EDIERED Fliicis T 5 Emax
DEEFRIE RMEHSEE & h 710712,

L L, Zo Emax #EEMICEHT 520
I2it, BAREBILEELZOBOBODERT
DEfERERRNEL, EEREOPESLER D
%, TOFEREHTHY, BEBEKRLEZORKE
PERRHRENZOBBRTH 5. SEIOHIE
DR, FRc BhARER 2 LB LTS
Emax Z{¢H+ % “ Emax FHoEE” L 1T,
IFERBIE D b b IC B RIFEHIE & R L

E'max &, BKIUEEHIE peak systolic pressure/
InE& AR end-systolic index (PSP/ESVI) 23,
ERIMEEEZHET 2R L LTERA» S22 A
5ILThB ik, HxRBRAMMEOLEERKN
IHEHAE &, cuff B TR B RKEME & DR
ko, FEBMAICHH L7 Emax FHOHEE
BERMICER»E» &2 bR L

MR EFTE

R RRA 13 4 L SRLEBBE 76 4 (3 58 4,
#& 314, Fh 13~798) &34 L Lic. Rl
DEE, DEPRXR BREMT ey sl0
JRFTREIFED & 6 h 2 EB IR R & 2RI
L. MRE S&E80 2040007 —F VR
ERICBATEEL S Y, FABRANELHOE
HIFERHIE-AREBER L v Emax 23R 7. O
7 — 7 VMRERIC, THRE, RATTHERR #%
AR O KA, Milar iy 7%~/ »
—#— (5F PC 350 %7213 7F PC471) itk %
EENEMRE, ERLTa—H, EZLEBEALL
FX, HEARKEK, I FEOEROFERRREET
> 7.

2067351813 Electronics for Medicine VR 12
multichannel recorder Z{Ef L, EE&ERFIZT X
THREIFR IS THEE Y 3B 100 mm/sec TfF
sl EBELT a—HIEEREFHOBH TR
L, BT 109, 7.5cm DERBEFEHL
. BAMEELSESHEL LT, AREMNC
{% angiotensin 1r/min S EEEH, &iF
RRfED 30% LAEDEmE BRL L. AR
/»izi isosorbide dinitrate 5 mg %72 10 mg
DE TS ), nitroprusside 1~2 r/kg/min o &

— 664 —



L& v, EERKIGENE % 80 mmHg
M E T EEL0EHME Lic. AN, W
AT & BT, MENEE 3~5 SROREL
TORBET CREGR E1TV, LRI L, FWAD
T DL T BTl S X D BRI LTz,
IHEREIN & ZESROIEPNOTE © KEIIRM S
II FoRhmEEL, ZDORHTD EEEE
I RHE (end-systolic pressure: ESP) &
L, D= a—K EoEBENE EIUEEHIEEE L
LT, Teichholz iz k v EE AR L HH L.
EFICBT, ESRTEEFC cuff Xy
= BEEIIRIE 2 & U, feRIEIIE & e RAEZEE
EOBBRERF L. ERERELT a1 H
i b o ERHER (EF) &, [FRFFTEE L < SHEIR
PR & 0 R BRHIRERE 2 L TS EEN

. CONTROL

! !
—_—d— e~

ANGIPTENSlN

FEBLILA.LLHEHE ORI

JE4EEH % mean Ver #%H L, Emax, E’max,
PSP/ESVI & o % % & 7 L %z. Emax,
E'max oZEEHOM O LikE 1T 2w, 20
%, fa¥HE (control), FEUET 9 - MRS
%7 & 72 (VHD without CHF), k< 5

St ARLEH T 58 (VHD with CHF), &
JEPELFERE (HCM), 5 - fB O fERE (CCM)
(ol < O

i £

Fig. 1 (3 EIERIASER O iy & 457
AT OEE LT 2 — 1, EENEMR, O
IEPDFER, DER B & OSBRI O FRRFRE R &
7. FE:o isoproterenol &1 i EkIc
I V7V, 7% max dp/dt fERLEEEEOK 1.5

NIT?OPRUSSWE‘(NP)

Fig. 1. Examples of left ventricular echograms recorded simultaneously with the left
ventricular pressure, electrocardiogram, intracardiac phonocardiogram and carotid pulse

tracing.
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Fig. 2. The left ventricular pressure-volume loops and stress-strain loops in a patient
with 3 different loading conditions and during isoproterenol infusion.
The pressure-volume relation at end-systole shifts to the left by positive inotropic intervention.
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Fig.3. Average values for left ventricular end-systolic pressure-volume at 2 or 3 levels
of systolic loading plotted for normal condidates, patients with valvular heart disease
without congestive heart failure (VHD without CHF) and those with CHF, hypertrophic
cardiomyopathy and congestive cardiomyopathy.
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Fig. 4. The relationship of left ventricular peak systolic pressure and
sure at 3 different loading conditions.
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Fig. 5. Average values for left ventricular peak systolic pressure-end-systolic volume at
2 or 3 levels of systolic loading plotted for normal condidates and patients with various

heart diseases.
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Fig. 6. The correlation between Emax and E’max.
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Fig. 7. Relation of ejection fraction and Emax, E‘'max (A), and of mean circumferential
fiber shortening velocity and Emax, E‘max (B) in 20 patients with various heart disease.
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Fig. 8. Relation of peak left ventricular systolic pressure/end-systolic volume index
(PSP/ESVI) ratio to Emax in a group of 20 patients.
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Fig. 9. Comparison of ejection fraction (EF) and mean VcF (mVcr) with left ventricular
peak systolic pressure/end-systolic volume index (PSP/ESVI) at 2 or 3 different loading
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Fig. 10. Comparison of peak systemic pressure by using the cuff method with left vent-
ricular peak systolic pressure by cardiac catheterization.
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Fig. 11. Relation of ejection franction (EF) to peak systemic pressure/left ventricular end-
systolic volume index obtained by the conventional cuff method and echocardiography.
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