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Echocardiographic study
Wall

of hypertension :

i) ) thickness and hemo-
dynamics
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Summary

One hundred and one patients with hypertension were studied to evaluate the cardiac hypertrophy
and hemodynamics by echocardiography, comparing with 50 normal subjects (N). Hypertensive cases
were divided into four groups by its severity (I, II, III and IV). The severity was determined by a
score of a society for the study of hypertension at University of Tokyo. The ratio of interventricular
septal wall thickness (IVSed) to left ventricular posterior wall thickness at end-diastole (PWTed) was
1.014-0.15 (IVSed: 0.854-0.16 cm, PWTed: 0.854-0.10, n=50) in N, 0.984-0.09 (1.074-0.19, 1.09+
0.15,n=35)in I, 1.104-0.14 (1.30+0.26, 1.19+40.21, n=38) in II, 1.144-0.18 (1.584-0.27, 1.414-0.21,
n=22) in III and 1.004-0.09 (1.5240.23, 1.554-0.23, n=06) in IV, respectively. Although asymmetric
septal hypertrophy (ASH: IVSed/PWTed>1.30 and IVSed>1.30cm) was observed in only 5 cases
of II and III groups, it seemed that IVS and PWT became asymmetrically hypertrophied more
markedly as the severity increases.

In regard to left ventricular (LV) function, ejection fraction and mean VcF gradually decreased
with an increase of the severity, where there was no significant difference of heart rate between the
groups (p>>0.50). Total systemic resistance increased with an increase of the severity except for
between III and IV (p<0.01~0.001). End-diastolic volume of the left ventricle (EDV) has no
significant difference between I, II and III, but EDV was greater in IV than in N (p<<0.05) or
III (p<0.02). Left atrial dimension (LAD) was larger, E-F slope of the mitral valve slower, IVSed
and LVPWTed thicker and left ventricular mass greater in I than N (p<<0.001). Therefore, enlarged
LAD was assigned a decreased LV-diastolic compliance for cardiac hypertrophy.
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Ld=0.98.Dd+5.90
Ls=1.14.Ds+4.18
EDV=4/3.T .(Dd/2F .Ld/2
ESV=4/3.7 .(Ds/2)%.Ls/2
SV=EDV-ESV

CO=SV.HR
EF=SV/EDV=EDV-ESV/EDV
mean PWV=FWE/ET

mean Vcf=Dd-Ds/ET/Dd

Fig. 1. IVSd, PWTd and Dd measured at the C-point on the left ventricular pos-

terior wall.

Ds was measured at the onset of the second heart sound on PCG simultaneously recorded.
The interval between Dd and Ds was defined ejection time. Left ventricular volume was
calculated by Gibson’s method. IVSd: interventricular septal thickness at end-diastole,
PWTd: posterior wall thickness of the left ventricle at end-diastole, Dd: left ventricular
end-diastolic dimension of the minor axis, Ds: left ventricular end-systolic dimension of the

minor axis.

654 —



BB Lz a—Rko i EfTo7. Lal,
BILEEFOED 7 — 7 VRE L, HSHEA
HPH 23 5 7, BRI X OHEIRL o gt
RERKEL L) > MBLHEE ICRD 2. R
BIERBLUAHEE 14 B, 5 - mAELHFEE 15 Floé
F296ichs. IERMAHIERE Dd/BSA, HER
HE®R Ld/BSA, IUiEH#IEE Ds/BSA, InkEik
HE® Ls/BSA, IR HIAR EDV/BSA, U
K ESV/BSA, ERH4yE EF ¥ & U8 mean
Vor # BIRMAESERE L0~ = — Xk & THEg

RILEFEOLIEK & ffTENHE

Liz. DiaHErBL Tz, Fick sz a—
M@ Lz, Thbb, Al F—F VT
o, Fick Bz X 3 MG N A R OB & FRRIC
Dra—EREL, HEOLHEHEZEELK.

ARG ODIHEE 13 4, EIERIREESHIT, &Y
IHREME DM S WRERESE NCA 8¢

A 40fFITH 3.

= S
1) BROOEZEERELLT 2 —-REkokgx

Table 1. Correlation between echocardiographic and angiographic parameters
in idiopathic cardiomyopathy (14 cases of hypertrophic type and 15 cases

of congestive type)

Dd/BSA  Ld/BSA  Ds/BSA  Ls/BSA EDV/BSA  ESV/BSA EF meanVCF
r=0.7830 r=0.5344 r=0.9142 r=0.6713 r=0.7525 r=0.8903 r=09067 r=0.8839
n=29 n=29 n=29 n=29 n=29 n=28 n=29 n=29
p<0.001  p<0.01 p<0.001  p<0.001  p<0.001 p<0.001 p<0.001  p<0.001

Dd: left ventricular end-diastolic dimension of the minor axis, Ld: left ventricular end-diastolic dimen-
sion of the major axis, Ds: left ventricular end-systolic dimension of the minor axis, Ls: left ventricular
end-systolic dimension of the major axis, EDV: end-diastolic volume of the left ventricle, ESV: end-
systolic volume of the left ventricle, BSA: body surface area, EF: ejection fraction.
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Fig. 2. Comparison between cardiac output determined by Fick’s method and cardiac
output determined by echocardiography (Gibson’s method).
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Fig. 3. Interventricular septal wall thickness (IVSD), left ventricular posterior wall

thickness at end-diastole (PWTd), and the ratio of IVSd to PWTd.
Wall thickness increases with an increase in the severity of hypertension except for between
111 and IV. Probability values are shown as symbols. i.e., $ is p<0.001, @ p<0.01, A p<0.05

and M no significant difference.
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Fig. 4. Left ventricular end-diastolic dimension (Dd), cardiac index (CI) and total

systemic resistance (TSR).
TSR increases with an increase of the severity except for III and IV. Probability values

are shown as symbols as in the Fig. 3.

I
EF meanVcf HR
(%) (cir/sec) (/min)
754 } 1.50- 75 4
50 100 50
25+ 0.504 25
N I w1 N It wv N | It v
Ladlallalle Lolielalle) Lulall i

Fig. 5. Ejection fracton (EF), meanVcF and heart rate (HR).

Ejection fraction and meanVcF gradually decrease with an increase of the severity, where
there is no significant difference of heart rate among the groups. Probability values are
shown as symbols as in the Fig. 3.
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Fig. 6. Left atrial dimension (LAD), diastolic descent rate of the mitral valve (DDR
=E-F slope) and left ventricular mass (LV-mass).

LAD is larger, DDR slower, LV-mass greater in I than N. Therefore, enlarged LAD is
assigned a decreased LV-diastolic compliance for cardiac hypertrophy. Probability values are
shown as symbols as in the Fig. 3.

Table 2. Echocardiographic data
IVSd (cm) PWTd (cm) IVSd/PWTd LV-mass LAD (cm/m?) DDR (cm/sec)

Normal subjects 0.85+0.16 0.85+0.10 1.01+0.15 96+19 1.81+0.37 9.94+3.11
(n=50)

Group I 1.07+0.19  1.09+0.15 0.98+0.09 119+31 2.394+0.35 6.55+1.94
(n=35)

Group 1I 1.30+0.26 1.19+0.21 1.10+0.14 148 +31 2.40+0.48 6.00+2.75
(n=38)

Group III 1.58+0.27 1.41+0.21 1.41+0.18 198+51 2.71+0.69 4.93+2.18
(n=22)

Group IV 1.524+0.23  1.55+0.23 0.98+0.09 227463 2.92+0.89 5.75+1.00
(n=6)

Values are represented as means=+SD.

IVSd: interventricular septal thickness at end-diastole, PWTd: left

ventricular posterior wall thickness at end-diastole, LV—mass: left ventricular mass, LAD: left atrial dimension,

DDR: diastolic descent rate of the mitral valve (E-F slope).
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Table 3. Echocardiographic data

Dd (cm/m?) EDV (ml/m?) CI (//min/m?) TSR EF (%) 'Z‘c‘figgccf HR (/min)
Normal subjects 3.10+0.29 82+17 3.70£0.93 (-) 69+ 5  1.29+0.17  65+10
(3:,33)1 3.10+0.53 77+18 3.46+0.71 2595+ 573 71+ 7 1.28+0.25  66+12
(g:,ii)n 3.10+0.58 7415 3.14+0.71 3103+ 803 66+ 9 1.13+025 6511
(é’:,iﬁ)m 3.01+0.49 78+28 3.04+0.84 3835+ 988 62+10  1.05+0.20 69+16
g:j?lv 3.36+0.34 112422 3.64+1.40 3862+1499 46+ 9 071021  68+17
(n=6)

Values are represented as means+SD. TSR is shown as dynes. sec. cm™%/m®. Dd: left ventricular end-diastolic
dimension, EDV: left ventricular end-diastolic volume, CI: cardiac index, TSR: total systemic resistance,

EF: ejection fraction, HR: heart rate.
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Hypertension RE Female (renal hypertension )
200+
LV-mass
2
(g/m2) ap
100 -
1.2 1
IVSd/PWTd |
0.8 1
N OTonom v /15 /77 /78
HYPERTROPHY '
——— DEGENERATION HFK

Fig. 7. Progress of cardiac hypertrophy in hypertension (group I~1V) and changes
in left ventricular mass and thickness ratio of IVS and PW.

Left ventricular mass (LV-mass) increases depending on the severity of hypertension (left).

Although asymmetric septal hypertrophy (ASH: IVSd/PWTd>1.30 and IVSd>1.3 cm)
was observed in only 5 cases of II and III groups, it seems that IVSd and PWTd become
asymmetrically hypertrophied more markedly depending on the severity of hypertension.

A case with hypertension is observed for 3 years and echocardiograms are recorded at 4

times (right).

Wall thickness and LV-mass increases during the progress of hypertension, and IVSd/PWTd
shows asymmetrical hypertrophy. Wall thickness and LV-mass decrease in the course of
hypertension, and IVSd/PWTd indicates symmetrical hypertrophy.
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