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Summary

To assess the hemodynamic characteristics in malignant hypertension, echocardiography was per-
formed in 18 patients with malignant essential hypertension (MH-I, n=9) and secondary hypertension
(MH-II, n=9). Patients with benign hypertension with or without left ventricular hypertrophy (n=38
and 7, respectively), patients with hypertensive heart failure (n="7) and normotensive volunteers (n=10)
were subjected to controls. Plasma noradrenaline (NA) and renin activity (PRA) were also measured
prior to the antihypertensive therapy. There were no significant differences in the durations of hy-
pertension before the malignant phase, and the mean arterial pressure between MH-I and MH-II.

Although posterior wall thickness (PWTd) in MH-II was similar to that in MH-I, interventricular
septal thickness (IVSTd) was less marked in MH-II. The plasma NA and PRA were markedly
increased in both MH-I and MH-II. End-diastolic dimension (Dd) of the left ventricle was within
normal range, but end-systolic dimension (Ds) was significantly increased in MH-I, MH-II and
hypertensive heart failure. The moderate decreases in ejection fraction (EF) and mean velocity of
circumferential fiber shortening (mVcf) were observed in both MH-I and MH-II. Marked decreases
in EF and mVcf were also observed in patients with hypertensive heart failure. The relationship
between systolic blood pressure and Dd/PWTd was shifted toward the right and upper portion of the
normal relation in MH-I and MH-II.
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The present study demonstrated that the hemodynamic characteristics in malignant hypertension
are an inappropriate left ventricular hypertrophy due to a marked increase in systolic stress; dilatation
of the left ventricle in systole; and a moderate decrease in ventricular systolic function. It is suggested
that a decrease in left ventricular systolic function in malignant hypertension might be due in part
to a marked increase in the influence of neurohumoral factors on hemodynamics.
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Fig. 1. Illustration of the measurement method based on the simultaneous recording of
the electrocardiogram (ECG), phonocardiogram (PCG), carotid pulse tracing and left

ventricular echocardiogram.

Dd =end-diastolic dimension; IVSTd=end-diastolic interventricular septal thickness, PWTd=
end-diastolic posterior wall thickness; Ds=end-systolic dimension; IVSTs=end-systolic interven-
tricular septal wall thickness; PWTs=end-systolic posterior wall thickness; ET =ejection time.

(Vd), InfEic A (Vs) 28H L, BRH=R (EF)
&3k o (Table 1). 25 ¥ M EEHER (mVcf)
% Dd, Ds xv, EZLHEE LVM) %
DeVereux #9212 X v, EENHEKH 2 L 2
(ESS) # Wilson W okikic X v 2hEHhEH
L7z (Table 1). #i, WELHTz—®EEICI
Aloka ! SSD-800 7zv~L 880 % fv», Honey-
well %7213 Aloka #! Line scan recorder #
v, R S0 mm offR Y EEE TRE L. fE
Fvrvzy MEZEDIRIEL -

PRA X1t PNA 3%# 30 pEAK#, Kik
T ic#gm L, PRA I radioimmunoassay iz
&9, PNA i3 Henry 59 ¢ radicenzymatic
EZXVHIEL =

HEFHFHIALER I BT, EIME O S E ik
iZix Bonferroni g% v, fEMRER 5% kit A

BRElbe L, FHIME R+ TEYE £ FHEE
TRL7z.

¥ S

1. EESmEDRERKE
HREOBEKE % Table 2 1057 L. BlER
IR AR, MBI LR TE
hZzh71+£21,64+23,81+184ThHY, 35
MICEBLREZER AL ote. —F, BUESIE DL
EAE, DIEXOARWETEZAZHR 4.6+1.5,
78121 TH Y, DIEABETLIEADRWE X
D EMERESREE o2, %7z, DARLEL
DIERHERICIEZEI R b o7, BEFFR CIIEM
EILEOFE & b 2FIFLEZEY By, LR
Tb 7 p 2 Bl HLEAREA A & hi- (Table 3).
MmiE7 v7F = AL ESEEMNED R CEE L

— 127 —



':F*‘j-: ﬁ‘ﬁi’ Eﬁ) (E9:2

Table 1. Calculation methods of each para-
meter

1) Left ventricular volume (Gibson et al)

Vd = %Ld-Dd2 (ml) (Ld=0.98Dd+5.90)

Vs = ZLs-Ds? (ml) (Ls=114Ds-+4.18)

6
2) Ejection fraction (EF)
Vd—Vs
- -2 )
EF Vd %100 (%)

3) Mean velocity of circumferential fiber short-
ening (mVcf)
Dd—Ds
ET-Dd
4) Left ventricular mass (LVM)
(Devereux et al)
LVM = 1.04[(Dd+IVSTd+PWTd)*—Dd?]
—13.6 (g)
5) End-systolic wall stress (ESS)
(Wilson et al)
0.334 X SBP X Ds
PWTs[1+4+(PWTs/Ds)]

mVcf = (circ/sec)

ESS =

(103 dyne/cm?)
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Table 2. Clinical features of each group (1)

Group Number Age Duration MBP HR
(years) (years) (mmHg) (beats/min)
NT 10 45.2+2.6 - 85.0+4.2 71.5+7.0
LVH (-) 7 41.5+6.4 4.6+1.5 109.8+4.4* 78.0+4.2
LVH (+) 8 43.6+8.9 7.8+2.1 126.8+8.3%* 71.6+7.0
MH-I 9 47.4+7.6 7.1+2.1 173.3+£7.4%* 95.0+7.2%
MH-II 9 40.4+7.3 6.4+2.3 168.4+6.8%* 88.5+4.8*
HF 7 47.2+4.1 8.1+1.8 136.44+9.9%* 87.6+3.9*%

Duration=duration of hypertensive state; MBP=mean blood pressure; HR=heat rate; NT =normotension ;
LVH (—)=essential hypertension without left ventricular hypertrophy; LVH (+)=essential hypertension with
left ventricular hypertrophy; MH-I=malignant hypertension due to essential hypertension; MH-II=malignant
hypertension due to secondary hypertension; HF =hypertensive heart failure.

Value: mean+SEM, * p<0.05, ** p<0.01.
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Table 3. Clinical features of each group (2)

Group Fundus oc‘::uli S-Cr PRA PNA
(KW 1V°) (mg/dl) (ng/mi/h) (ng/ml)
NT 0/10 0.84+0.05 2.0+0.5 0.26+0.07
LVH (-) 0/7 0.99+0.08 2.0+1.2 0.42+0.09
LVH (+) 0/8 1.32+0.12 2.2+1.0 0.34+0.08
MH-I 9/9 3.85+0.62* 7.941.4* 0.69+0.12*
MH-II 9/9 3.91+0.55* 9.742.3* 0.87+0.17*
HF 2/7 1.80+0.35* 4.24+1.8*% 0.48+0.18*

S-Cr=serum creatinine concentration ; PRA =plasma renin activity ; PNA =plasma noradrenaline concentration.

Other abbreviations: see Table 1.
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Fig. 2. Thickness of the interventricular sep-
tum (IVSTd) and left ventricular posterior wall
(PWTd), and left ventricular mass in the nor-
motensive and hypertensive groups.

NT =normotension (controls); LVH(—)=essential
hypertension without left ventricular hypertrophy;
LVH(+)=essential hypertension with left ventricular
hypertrophy; MH-I=malignant hypertension due to
essential hypertension; MH-II =malignant hyperten-
sion due to secondary hypertension, HF =hypertensive
heart failure.
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Fig. 3. Left ventricular end-diastolic dimen-

sion (Dd) and end-systolic dimension (Ds) in the

normotensive and hypertensive groups.
Abbreviations are the same as in Fig. 2.
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Fig. 4. Mean velocity of circumferential fiber

shortening (mVcf) and ejection fraction (EF) in

the normotensive and hypertensive groups.
Abbreviations are the same as in Fig. 2.
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Fig. 5. End-systolic wall stress in the normo-
tensive and hypertensive groups.
Abbreviations are the same as in Fig. 2.
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Fig. 6. Relationship between end-systolic wall stress and mean velocity of circumferential
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Abbreviations are the same as in Fig. 2
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Fig. 7. Relationsip between systolic blood pressure and the ratio of the left ventricular
end-diastolic dimension to end-diastolic posterior wall thickness (Dd/PWTd).
Abbreviations are the same as in Fig. 2.
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