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Summary

In 32 patients (pts) including 5 normal subjects (C group), left ventricular (LV) pressure was
measured using a Millar’s catheter-tip transducer simultaneously with LV posterior wall thickness (W)
by echocardiography. The slope (S) of left ventricular end-systolic pressure-wall thickness (P-W)
relation, % wall thickening (% WT), mean wall thickening velocity (mean Vwth), wall excursion (WE)
and Emax were measured. Compared to the control group (C group), S, %WT, and mean Vwth, all
were significantly lower in patient groups with NYHA functional class III-IV (D group) [S (—32.0
+5.3 mmHg/mm, —13.7+2.9 mmHg/mm; p<0.001), %WT (63.2+13.2%, 30.2+6.2%; p<0.01),
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mean Vwth (1.440.3 cm/sec, 0.9+0.3 cm/sec; p<0.05)], while WE did not show a significant dif-
ference between C and D groups. S was correlated significantly with % WT and mean Vwth (p<0.05),
but insignificantly with WE. This suggests that S, % WT, mean Vwth are useful in evaluating left
ventricular function, and especially S is more sensitive in separating both groups than the other two
indices (%WT and mean Vwth). S was directly related to Emax (p<0.001). Thus, it is suggested
that S is sensitive in detecting changes in whole left ventricular contractility as well as in regional

myocardial contractility.
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HRIEOLBIVCEZEITF —FVEBITLES
R B 32 5] CRERBE S 4, FRIBUE 14 4, O
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W7~ #—5— (TF, PCA471) ERAL T
EENE (P) 2%, L£=%eeE (W), dP/dt, II
FEULER, EBLALTL L LI E for M 1
VR-12 CRB G L 7= (Fig. 1). LAEFHM0 0
level DF7E 5 X calibration ZEE# O Z L
{For®, Hhxa—F it E for M # echo-

cardiograph amplifier (mode V 3280) # v,
MBI B ERAZ LIS CTRES L 1. # T EEREE
DORICEML 2T 5721z, DEE &LRE
% C% M-mode scan L, EiERET CRENE
EIRL, D OLPEEODSMEN B b EICRINE
NB3HRICBEFRE -2 2EE LMD, LAE
& DAME D RIE BASEARR 22 EFTek R b BRI L
I-.

LEEBRRMTOZL E for M § VR-12
multichannel recorder #{FF L, #E YV HEE I
100 mm/sec TH 3. FEPYARBIOEFINEIZE
FBEENE, EEKEE, dP/dy, IIFHELER,
DRLF & FIRFRERE, RAFMEELEE2HM
< angiotensin (20 ng/kg/min) ¥ 7z nitroprus-
side (1 7/kg/min) & #ARPIIC REBEARBEEA L 7.
EERBIGERESK 30mmHg EF (19 4) %
721349 30 mmHg KT (24 ) L7cFi CERRE
ICHEF L, ZoRICBUEEANE, EBRELD
B, LFX, dP/dt LFEFE&E L. ZOAF
#izk v, 11 < 3% (control, nitroprusside,
angiotensin), 21 {2 #& (control 3 X U¥ nitro-
prusside ¥ 723 angiotensin) MR o7z L XL
BT BZHATIRET, EENE LEBEREYRD
Tz.

Sl L7z 25 # — & —i% control, afterload %
{ers o EZINFERHIE (ESP), AZRARIGEHIE
(PSP), ZEEfisrRYE (EDP), ZE=irsRAkHEE
& (EDWT), £=miufEkiieeE (ESWT) <
3. 8oL, BohrekRE (V)-BE (X)

— 442 —



END-SYSTOLE

i 02 800 0 U B o o eos
S

FEEIERIE - R

END-SYSTOLE

t—1sec——1 ,.__.._.__.?_._1 sec——

o i e e g e

ANGIOTENSIN

CONTROL

NITROPRUSSIDE

Fig. 1. Representative examples of left ventricular echograms recorded simultaneously
with the left ventricular pressure, electrocardiogram, intracardiac phonocardiogram and dP/dt.
IVS=interventricular septum; LVPW=left ventricular posterior wall.
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Fig. 2. Left ventricular pressure-posterior wall
thickness loops in three different loading con-
ditions in a normal subject.

A =angiotensin; B=control; C=nitroprusside; S
=slope.
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Fig. 3. Methods of calculating wall thickness
parameters obtained by echocardiography.

ES=end-systole; ED=end-diastole; WTs=left
ventricular end-systolic wall thickness; WT=left
ventricular end-diastolic wall thickness; 4t=ejection
time.
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Percent wall thickening (% WT) % X Of mean
wall thickening velocity (Vwth) i, t%#
#l) Tix 63.2+13.2% B XV 1.4+0.3 cm/sec T
Y, zhickkL, NYHA IIT sx o0 IV Eo
EpEEco % WT 13 30.24+6.2%, mean Vwth
i 0.9+0.3cmfsec &, WTFhLEERIEEZR
L7 (% WT: p<0.01, mean Vwth: p<0.05)
(Fig 4A, Table 2). —j%, NYHA I~II EEojE
Bl % WT 13 47.9+11.8% <, &L A
& (p<0.05) iz4/yM&hicad, mean Vwth i
1.39+0.34 cmfsec T, MNFELOMICEEEL
s o, Wall excursion (WE) 2L T
i3, stgE e NYHA I~II gEg 7~z NYHA III
~IV EROMICEREEBY 20> o (G5 :
12.3+2.5mm, NYHA I~II: 11.7+3.0 mm,
NYHA III~IV: 10.8+2.1 mm). zZhizxL,
gD S BN —29.7+6.0 mmHg/mm <TH3
DIZH L, DIFEHEOETFTLTWw3s NYHA III
B IV EDEFO S 1z —13.7+2.9 mmHg/
mm T, FREEERLE (p<0.001). —%,
NYHA I~I1 EojiEF#EEo S & —21.8+9.2
mmHg/mm <, XtGH L ORICIIEERED 22
-7- (Fig. 4B, Table 2). S & 9% WT ks kOt
S & mean Vwth 3¢ Lic i EHHEEZ R L
(r=0.44, p<0.05; r=0.35, p<0.05). S ¢ WE
DA B R HAEBRE 20 o 2 (Fig. SA).

Fig. 5B i3 S ¢ Emax op{Ezmr+. S &8
% WT < mean Vwth LHABIRLAIGEE %
PofeDiCK L, Emax Lz X WEMBEZRLE
(r=0.82, p<0.001).
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Table 1. Clinical and hemodynamic parameters

pts Age Diagnosis NHA HR EDP PSP ESP Emax EDNT  ESWT s ST Vwth WE
/unin mmHg mmHg =mHg | ] m mmHg/mm 8 cm/sec mm
1) 63 AR III 86 28 13 91 1.01 8.5 12.0 -10.2 29.4 1.17 9
2) 49 NST 111 n 13 135 126 2.40 8.0 11.0 -16.7 37.5 0.51 13
3) 51 Msr, Ar II1I 60 10 164 142 1.89 11.0 14.0 -15.3 27.2 0.76 12
4) 49 Ms, Ar 11 74 12 140 107 3.10 9.5 12.5 -30.0 31.6 1.18 13
5) 37 Ms 11 72 6 136 116 2.25 8.0 12.0 -14.5 50.0 1.25 10
6) 39 MRs II 92 13 110 86 4.57 8.0 12.0 -38.0 50.0 1.80 11
7 21 MPS I 63 15 131 105 3.06 10.0 18.0 -21.4 80.0 1.88 15
8) 59 cCM IIX 59 10 102 76 1.40 11.5 16.0 -12.5 39.1 1.11 9
9) 4 CCM II 5 25 102 78 0.83 9.0 13.0 -9.2 44.4 1.43 4
10) 48 CccM I 55 28 116 98 -— 10.0 17.0 - 5.5 70.0 1.69 12
11) 53 cCcM II 78 13 124 97 1.07 9.0 13.0 -10.6 44.4 0.97 8
12) 63 MRs, Ar II 91 6 92 90 3.06 8.5 12.0 -22.0 41.2 1.08 14
13) 51 CPNC I 62 18 172 130 4.85 7.0 12.0 -38.0 71.4 1.19 10
14) 51 CPNC I 63 7 129 110 4.10 8.0 12.0 -28.0- 50.0 1.07 11
15) 48 AP 1 53 10 150 110 2.71 14.0 20.0 -20.0 42.9 1.85 18
16) 53 MI I 65 17 128 103 —_ 10.0 16.5 -19.6 65.0 1.76 15
17) 39 MI I 83 15 122 98 —_— 10.0 15.0 -23.5 50.0 1.56 14
18) 48 HCM I1I 84 5 126 90 _— 10.5 16.0 -15.3 52.4 1.83 13
19) 40 MR II 5 16 152 121 2.29 11.5 15.5 -17.6 34.8 1.25 14
20) 40 MI II n 8 153 110 3.75 9.0 12.0 -26.0 33.3 0.77 9
21) 49 AR, Ms I 61 18 156 110 4.33 10.0 13.5 -29.3 35.0 0.85 9
22) 21 AR, MR 1I 77 12 114 83 2.75 10.5 16.0 -45.0 52.4 1.75 13
23) 33 CPNC I 87 9 124 110 4.45 9.0 13.5 -30.0 50.0 1.36 10
24) 40 AR I 61 27 134 88 3.80 12.5 17.0 -32.0 36.0 1.50 13
25) 41 MI I 68 21 157 125 —_ 10.5 15.5 -23.0 47.6 1.28
26) 52 Msr, Ar 11 58 18 133 95 2.44 7.5 12.5 -17.0 66.7 1.30 9
27) 38 ccM II 80 8 97 76 1.41 10.0 14.5 -17.0 45.0 1.25 8
28) 30 CPNC I 79 4 92 58 —_— 8.5 14.0 -31.0 64.7 1.62 15
29) 52 AP 11 79 10 106 92 —_— 9.5 15.0 -24.9 57.9 1.53 10
30) 31 AR II 81 7 112 80 3.75 8.5 14.5 -26.0 70.6 1.77 14
31) 63 Msr, Ar I 73 9 113 75 3.06 10.5 14.0 -22.0 33.3 0.93 11
32) 36 coM I 64 5 108 100 1.44 9.0 13.5 -13.8 47.8 1.25 12

NHA=New York Heart Association functional classification; HR=heart rate; EDP=Ileft ventricular end-
diastolic pressure; PSP=left ventricular peak systolic pressure; ESP=left ventricular end-systolic pressure ;
EDWT =left ventricular end-diastolic posterior wall thickness; ESWT=left ventricular end-systolic posterior
wall thickness; S=slope of end-systolic pressure-wall thickness relation ; % WT = percent wall thickening ; Vwth
=mean wall thickening velocity ; WE=wall excursion; AR, Ar=aortic regurgitation ; MS, Ms=mitral stenosis ;
MR, Mr=mitral regurgitation ; MPS=mitral valve prolapse ; CCM =congestive cardiomyopathy, CPNC =chest
pain & normal coronay arteries ; AP =angina pectoris; MI=myocardial infarction ; HCM = hypertrophic cardio-
myopathy.

Table 2. Comparisons of echocardiographic and hemodynamic parameters among control
subjects, patints with NYHA class I-II and those with III-IV

N HR EDP PSP ESP EDWT ESWT S SWT Vwth WE

(beats/min) (mmHg) (mmHg) (mmHg) (mm) (mm) (mmHg/mm) (%) (cm/sec) (zm)
CONTROL s 71412 11#5.8 130829 103427 10.3#1.6 16.9+2.5 -29.7+6.0 63.2¢13.2 1.4240.33 12.3+#2.5
NYHA I-II 23 73411 1336.8 1258620 97414  9.8+1.5 14.5#201 -21.849.2 47.9+11°8° 1.3940.34 11.743.0
NYHA III-IV 4 69413 1548.6 129827 109#31  9.9+#1.9 13.2¢2.3" -13.742.5 33.3+ 5.5" 0.89+0.31" 10.8+2.1

*p<0.001, **p<0.01, ***p<0.05 compared with the data of control.

— 445 —



ﬁ#a 9\%&1, *.l}ﬁ%]"’ (3

Y W.T. Vwrh W.E.
%) chsec jmm
PCOO5  P(0O1 20f N.S. P<0.01 20p N.S. N.S
b [ ]
80 ° ’ .
. 7 F
b ! 15} o °
60 . N hd eese
:. o000 ‘o
% bl I K SR
< ° ° o
10T 10} ] o
40F s ° =. o L )
[ ] [ ]
k ° ° L4
[
[ ]
L ]
20} L st
L ]
0 " 2 A 0 N . N 0 . . N
CONTROL NYHA |~ll NYHAR~IV CONTROL NYHAI~H NYHAN~I CONTROL NYHAI~ NYHAR~IV

Fig. 4A. Comparisons of percent wall thickening (% WT), mean wall thickening velocity
(Vwth) and wall excursion (WE) among the patient groups.
NYHA=New York Heart Association functional classification; N.C.=not significant.
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Fig. 4B. Comparison of the slope of end-systolic P-W relations among the patient groups.
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Fig. 5A. Relationships between the slope (S) of end-systolic P-W relation, and %WT, Vwth
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Fig. 6. Schematic representations of the influence of afterload on the slope of the P-W

relation, % WT, Vwth, and WE.
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