fournal of Cardiography 9: 303-311, 1979

mIMEEICR T 5SS Left ventricular wall

RO dynamics in patients
with systemic arterial
hypertension

N = Keizo FURUKAWA
=] A Hiroshi KATSUME
R & Masaru TOHARA

B #®G Toshimitsu WATANABE
YN S Haruo MATSUKUBO
HE KN Daisuke INOUE

BIE Yukio TORII

wep BB Masaru SAKANAKA*
EE Z=* Hiroshi KUNISHIGE*
FHigniER Hamao IJICHI

Summary

We used echocardiography to assess the increase of left ventricular wall thickness and left ventri-
cular wall performance in patients with systemic arterial hypertension. Patients without electrocardio-
graphic left ventricular hypertrophy (LVH) had normal wall thickness and normal left ventricular wall
performance. In patients with LVH, both posterior wall and interventricular septal wall thickness
increased, and interventricular septal wall thickness showed a tendency to be greater than posterior
wall thickness. Regional wall performance (systolic % wall thickening and excursion) of the inter-
ventricular septum was significantly impaired in patients with LVH. Posterior wall performance
was either preserved or increased in those patients. When congestive heart failure developed, these
indices of wall performance, except for posterior wall excursion, were all depressed. Mean VcF and
shortening fraction were maintained in patients with and without LVH, and depressed only in patients
with congestive heart failure. These findings suggested that there is the disproportional increase of
left ventricular wall thickness and depressed regional wall performance of the interventricular septum
in hypertensive patients with electrocardiographic left ventricular hypertrophy, in spite of normal mean
Vcr and shortening fraction.
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Table 1. Clinical characteristics of subjects
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(mean and range)

Normotensive

Hypertensive patients

subjects LVH (-) LVH (+) LVH+CHF
Number 8 22 12 4
Sex ratio (M: F) 4:4 13:9 9:3 3:1
Age (yr) 45 (28-77) 50 (27-69) 58 (42-68)* 73 (72-76)*
Heart rate (beats/min) 68 (57-85) 65 (50-76) 69 (54-89) 60 (45-82)
LVH=left ventricular hypertrophy; CHF =congestive heart failure. *: p<0.05
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Fig. 1. Simultaneous recording of electrocardiogram (ECG), phonocardiogram (PCG),
carotid pulse wave (rt. Car) and left ventricular echocardiogram (hypertension; M. M.,
58 yr., male).

Dd; end-diastolic dimension; IVSTd=end-diastolic interventricular septal thickness; PWTd=
end-diastolic posterior wall thickness; Ds=end-systolic dimension; IVSTs=end-systolic interventri-
cular septal thickness; PWTs=end-systolic posterior wall thickness; IVSE=interventricular septal
excursion; PWE =posterior wall excursion.

Table 2. Echocardiographic data (mean +standard deviation)

Hypertensive patients

Normotensive
subjects LVH (—) LVH (+) LVH+CHF

LV dimension (cm)

end-diastole 4.440.2 4.64+0.4 4.5+0.5 5.240.8

end-systole 2.840.2 2.7+0.4 3.0+0.3 4.140.8**
IVS thickness (cm) 0.8+40.1 0.9+0.2 1.340.2%* 1.440.3**
PW thickness (cm) 0.84+0.1 0.9+0.1 1.040.1** 1.340.3*%*
IVS/PW thickness ratio 0.9740.11 1.03+0.11 1.3140.24** 1.1240.05*
Wall excursion (cm)

IVS 0.74+0.2 0.74+0.2 0.44+0.1%* 0.340.2%*

PW 1.2+0.1 1.44+0.2% 1.440.2* 1.240.1
% thickening of LV wall (%)

IVS 34.1+8.4 38.0+12.0 7.845.2%* 5.645.8%*

PW 74.2+17.9 70.7+6.2 59.2+14.9 40.9411.7*
Shortening fraction (%) 37.1+4.5 41.6+5.3 34.6 4.8 22.246.0%*
Mean VcF (circ/sec) 1.3440.20 1.4340.20 1.254+0.20 0.814-0.18**

IVS =interventricular septum; PW =posterior wall; LV =left ventricle.
*: p<0.05, **: p<0.01
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Fig. 2. Left ventricular wall thickness.

Wall thickness, both interventricular septum (IVS)
and posterior wall (PW), is significantly increased in
patients with left ventricular hypertrophy (LVH) (p<
0.01). IVS thickness shows a tendency to be greater
than PW thickness.
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Fig. 3. Per cent thickening of left ventricular
wall.

Per cent thickening of the interventricular septum
(IVS) is significantly depressed in patients with left
ventricular hypertrophy (LVH) (p<0.01). This index
of the posterior wall (PW) lowers only in patients with
progressive congestive heart failure (p<0.05).
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Fig. 4. Relationship between thickness and % thickening of the interventricular septum

(IVS).

There is a good correlation (r=—0.78) between the two.
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Fig. 5. Relationship between thickness and 9%,
thickening of the posterior wall (PW).

There is a fairly good correlation (r=—0.59) be-
tween the two.
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Fig. 6. Excursion of the left ventricular wall.

Wall excursion of the interventricular septum (IVS)
is significantly depressed in patients with left ventri-
cular hypertrophy (LVH) (p<0.01). Posterior wall
(PW) excursion is significantly increased in patients
with and without LVH (p<0.05).
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Fig. 7. Relationship between thickness and excursion of the interventricular septum
(Ivs).
There is a fairly good correlation (r=—0.68) between the two.
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Fig. 8. Relationship between thickness and excursion of the posterior wall (PW).
There is no significant correlation between the two.
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Fig. 9. Shortening fraction (left) and mean VcF (right) in patients with hypertension.
These indices of left ventricular performance are maintained in patients with and without left
ventricular hypertrophy (LVH), and depressed only in patients with progressive congestive heart

failure (CHF).

FEAMIC X 5 EBINHEHIRE # shortening frac-
tion, mean VCF £ DIEE CRIT L 28 E4I1ciX, B
LR BB T XA b s, FFTEEENEL L
THRE LGA, LEPRO FEL RBETH per-
formance DETFTHRL 5z bh, ERLOBEFHC
BEED L SR RFTESENBENLEETH S Z
LRI

Rtkic, SEIOKFICE VLA LZ UCG #%
THIH, FERLIVERHEIATVILHE, i
ZDEY—LFABMEAIZEN, L IKEEFER
FELLEE L VRS 284813, =K RE
KRZERALRTVEERATY . ik, EAR
X BERLDEENBHERIER ICHEREILS
¢45% Lin 5®p@fELHY, £PEOBR
PITixdH 50, BEFROCEREEZAHML L
EHRERLTS, EENEOBEBIZIELVRE
BED LT, SEIOKREFHIZEEY—25mOEE
3w Ezohiz. LB, LEPRE
DEIE R LDEENERANCIE UCG oaiT
BEELFELH Y, SHBIEFROBEEED

PEHCEmRL E—2FRIEREL, R LoKE
PRALERDILIRBHDEIRETHELEZLTY
3.

¥ & B

EILEESE BHIT, ZOBEERML £ OB
BhEEic>&x UCG cipdtLz. LERED £%
JERAREETIX, BERSL N zoHEIIRELE
BEZErR& otk EBEREETE, BRI
EPiE, EERBEL LABRREEL, iz
fRizAEZ%EY V B BES 2 Mm% B0 7.
fhh = DEZBINMEERIERICE N, hoEER
BEDOBEGEIIER b L BITEL 28, LETRE
DEFEBIFRICET L EBBRRKZLALE
AP LB T, AESINMEERETL -

ZhODFERMS, BlE®EMERICBVWTE
FEEOREEICIRY—ERED bR, & IRLE
FREOEENEHICED bh, iz OEick T
HEEFNRE L BE L v KT L, APt performance
DETETHRT BbDLEX LRI,

—310—



X #

1) Grossman W, Jones D, Mclaurin LP: Wall stress
and patterns of hypertrophy in the human left
ventricle. J Clin Invest 56: 56, 1975
Spann JF, Covell JW, Eckberg DL, Sonnenblick
EH, Ross J Jr, Braunwald E: Contractile per-
formance of the hypertrophied and chronically
failing cat ventricle. Amer J Physiol 223: 1150,
1972
Gunning JF, Cooper G IV, Harrison CE, Cole-
man HN III: Myocardial oxygen consumption
in experimental hypertrophy and congestive heart
failure due to pressure overload. Amer J Cardiol
32: 427, 1973
Mehmel HC, Mazzoni S, Krayenbuehl HP: Con-
tractility of the hypertrophied human left ventricle
in chronic pressure and volume overload. Amer
Heart J 90: 236, 1975
5) Gamble W], Phornphutkul C, Kumar AE, Sanders
GL, Manasek FJ, Monroe RG: Ventricular per-
formance, coronary flow, and MVO, in aortic
coarctation hypertrophy. Amer J Physiol 224: 877,
1973
Malik AB, Abe T, O’Kane HO, Geha AS: Cardiac
performance in ventricular hypertrophy induced
by pressure and volume overloading. ] Appl
Physiol 37: 867, 1974
Pfeffer MA, Frohlich ED: Hemodynamic and
myocardial function in young and old normoten-
sive and spontaneous hypertensive rats. Circulat
Res 32 and 33 (suppl I): 28, 1973
8) MacDonald IG, Feigenbaum H, Chang S: Analy-

sis of left ventricular wall motion by reflected

2

~

3

~

4

~

6

=

7

~

ultrasound. Application to assessment of myo-
cardial function. Circulation 46: 14, 1972

Fortuin NJ, Hood WP, Craige E: Evaluation of
left ventricular function by echocardiography.

9

~

EMLERE (Z 381F 5 EEZREBNRE

Circulation 46: 26, 1972

10) Troy BL, Pombo J, Rackley CE: Measurement
of left ventricular wall thickness and mass by
echocardiography. Circulation 45: 602, 1972

11) Karliner JS, Williams D, Gorwit J, Crawford
MH, O’Rourke Ra: Left ventricular performance
in patients with left ventricular hypertrophy caused
by systemic arterial hypertension. Brit Heart ]
39: 1239, 1977

12) deCarvalho JGR, Basta LL, Frolich ED: Patho-
physiologic assessment of hypertensive heart
disease with echocardiography. Amer J Cardiol
39: 789, 1977

13) Romhilt DW, Estes EH: A point-score system
for the ECG diagnosis of left ventricular hyper-
trophy. Amer Heart J 75: 752, 1968

14) Frohlich ED, Tarazi RC, Dustan HP: Clinical-
physiological correlations in the development of
hypertensive heart disease. Circulation 44: 446,
1971

15) Henry WL, Clark CE, Epstein SE: Asymmetric
septal hypertrophy: echocardiographic identifica-
tion of the pathognomonic anatomic abnormality
of THSS. Circulation 47: 225, 1973

16) Cohen MV, Cooperman LB, Rosenblum R:
Regional myocardial function in idiopathic hyper-
trophic subaortic stenosis. An echocardiographic
study. Circulation 52: 842, 1975

17) St John Sutton MG, Tajik AJ, Gibson DG,
Brown DJ, Seward JB, Giuliani ER: Echocardio-
graphic assessment of left ventricular filling and
septal and posterior wall dynamics in idiopathic
hypertrophic subaortic stenosis. Circulation 57:
512, 1978

18) Lin HL, Katele KV, Grimm AF: Functional mor-
phology of the pressure- and the volume-hyper-
tropied rat heart. Circulat Res 41: 830, 1977

—311—



