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Summary

Association of hypertension with obstructive cardiomyopathy has been a disputable problem since
Brock’s reports. 'The purpose of this study is to elucidate the difference in the cardiac hypertrophy
between cardiomyopathy and hypertension by echocardiography.

Hypertension was divided into 4 grades according to the classification of Tokyo University Group,
i.e. mild (I, n=45), moderate (11, n=44), moderately severe (III, n=24) and severe (IV,n=8). Con-
centric hypertrophy developed with an increase in severity from I to III. There was, however, a
tendency to asymmetric septal hypertrophy (ASH : the ratio of thickness of the interventricular septum
(IVS) to that of the left ventricular posterior wall (PWT) larger than 1.3) in patients of grade II
and III, in whom 5 cases showed *“ true ” ASH. Therefore, hypertension of grades II and III seemed
to resemble to cardiomyopathy of hypertrophic type (H-type, n=30). On the other hand, hyperten-
sion of grade IV revealed no ASH, but an enlargement of left ventricular lumen (Dd or EDV) was
observed just as in cardiomyopathy of congestive type (C-type, n=30). Ejection fraction (EF) and
mean circumferential fiber shortening velocity of the left ventricle (mean V) were significantly smaller
in cases of grade II and III than in both H-type (p<0.001) and normal subjects (p<0.001). In patients
of group IV and C-type, these parameters were smaller than in normal subjects (p<0.001) and there
was no difference between group IV and C-type. IVSd and PWTd were larger in patients of group
IV than in C-type (p<0.001).

The difference in echocardiographic findings between hypertension and cardiomyopathy might
contribute to the study on either pathogenesis or eitiology of asymmetric septal hypertrophy.
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Fig. 1. Schematic models of the features of hypertrophy and dilatation of the left ventricle

in hypertension.

Hypertension was divided into four grades according to the Tokyo University Group, i.e. mild
(I, n=45), moderate (II, n=44), moderately severe (III, n=24) and severe (IV, n=8). Concentric
hypertrophy evolves with an increase in severity from I to III, and IV shows an enlargement of left
ventricular lumen (Dd or EDV). There is a tendency to asymmetric septal hypertrophy (ASH=1VSd/
PWTd>1.3 & IVSd>1.3 cm) in patients of grades II and III, in whom 5 cases shows ‘‘ true ” ASH.
Therefore, hypertension of grade II and III seems to resemble to cardiomyopathy of hypertrophic
type (H-type, n=30). On the other hand, hypertension of grade IV reveals no ASH, but an en-
largement of the left ventricular lumen is observed just as in cardiomyopathy of congestive type

(C-type, n=30).
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Gibson #1219 % Flv 7=, EEEEO FEYI,
(4/3-7-(Dd/2 + h)2-(Ld/2+h) — 4/3-z-(Dd[2)*-
(Ld/2)]-1.05/BSA; h=(IVSd+PWTd)2
0t Ld=0.98-Dd+5.90 oz %, [x/6-(Dd+2h)>-
(Ld +2k)—=/6-(Dd)2-(Ld)]-1.05/BSA L 2R L,
2h=1VSd+PWTd & U< L 7.
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1) $LiE&WE R DA/BSA (3B KELLHEE ©
s Lo 1T X o HI EiEr v/ (p<0.01),
—J5, 9 o ML dEE o IV EEREE b
LkThor (p<0.01, Fig. 3).

2) IukEkciase Ds/BSA 3R AT RE
EiEoo I sxor I ERE X v /T (p<
0.001), 5 - MmALCHE FE T IV ER X
DL KkThot (p<0.05, Fig. 3).

3) yEEKHAEE EDV/BSA X OUUHEREH
754t ESV/BSA 11, #h#4 Dd/BSA Br
Ds/BSA ofEft L [ U1 27 L7z (p<0.001~
0.05, Fig. 3).

4) ERH4yE] EF 3 X of mean VeF (35
Do 11 sxo I EREOFYERIER FRT,

Fig. 2. Direction of ultrasonic beams of M-mode echocardiograms indicated in real
time cross-sectional echocardiograms.

Parameters of the left ventricle are obtained in the direction 2, where the beam is directed to the

chordae of the mitral valve.
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Table 1. Data in patients with hypertension (II & III) and patients
with ICM of hypertrophic type

HR Dd/BSA Ds/BSA EDV/BSA ESV/BSA EF mean V¢ IVSd PWTd  4IVS APWT
(min) (cm/m?) (cm/m?) (ml{/m?) (ml/m?) (%) (cir/sec) (cm) (cm)

Hypertensive 6613 3.1+ 2.0+0.4 77+20 28+11 64+9 1.0940.23 1.4+ 1.3+ 1.20+ 1.42+0.18
heart 0.5 0.3 0.2 0.13
(11 & I1I,n=68)

Hypertrophic 61+13 2.8+ 1.7+0.3 67+18 1949 73+7 1.37+0.36 1.8+ 1.2+ 1.24% 1.54+0.30
type of ICM 0.3 0.5 0.3 0.25
(n=30)

Mean+SD. Dd=left ventricular end-diastolic dimension ; Ds=left ventricular end-systolic dimension ;
EDV =left ventricular end-diastolic volume ; ESV =left ventricular end-systolic volume ; EF =ejection frac-
tion ; IVSd=wall thickness of the interventricular septum at end-diastole ; PWTd=thickness of the left
ventricular posterior wall at end-diastole ; JIVS=IVSs/IVSd ; APWT=PWTs/PWTd ; BSA=body surface
area ; HR =heart rate ; ICM =idiopathic cardiomyopathy ; mean V¢r=mean circumferential fiber shorten-
ing velocity of the left ventricle.

Table 2. Data in patients with hypertension (IV) and patients with
ICM of congestive type

HR Dd/BSA Ds/BSA EDV/BSA ESV/BSA EF mean Vo IVSd PWTd  4IVS 4PWT
(min) (cm/m?) (cm/m?) (ml/m?) (ml/m?) (%) (cir/sec) (cm) (cm)

Hypertensive 68+17 3. 4+ 2.7+0.4 10622 61+19 48+9 0.71+0.18 1.5+ 1.6+ 1.12+ 1.29+0.23

heart 0.3 0.3 0.3 0.10

(IV, n=8)

Congestive 62+14 3.9+ 3.2+0.8 148+60 89+52 44+ 0.66+0.28 1.0+ 0.9+ 1.15+ 1.34+0.28
type of ICM 0.7 15 0.2 0.3 0.15

(n=30)

Mean+SD. Abbreviations are shown in Table 1.

Table 3. Data in normal subjects (n=50)

HR Dd/BSA Ds/BSA EDV/BSA ESV/BSA EF mean Vg IVSd PWTd 4IVS 4PWT LV-mass
(min) (em/m?®) (cm/m?) (ml/m®) (mi/m?) (%) (cir/sec)  (cm)  (cm) (g/m?)

65+10 3.1+0.3 2.0+0.2 8217 26+6 69+5 1.29+0.17 0.85+ 0.85+ 1.35+ 1.62+ 9619
0.16 0.10 0.22 0.24

Mean+SD. LV-mass=left ventricular mass; other abbreviations are shown in Table 1.

EXEBLEETsLETLTVE (p<0.01). B ) o EF LRMEHMmE L r=-0.52, p<

AELLFFIED EF X 08 mean VeF 0 FHfE ik 0.001 L witERA L7z (Fig. 5).

E#ERT, BRELHESGSLELD T Bk 6) MELD 121 5] > mean VCF & FAEEH ML

I ERE Y bREL, MECIHABRLRERE [EL i3 r=—0.45, p<0.001 rukEpd L7 (Fig.

#Wwie (p<0.001, Fig. 4). IV EEBOEMEL 5).

L9 S MBILHEE & DRICIZER RO R o 2. 7) ®\mELS 121 flo EF r @& LV-
5) EmEL 1214 (I, I, 1T sk o8 IV g mass/BSA L3 r=—0.48, p<0.001 L ¥4ERI L
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Fig. 3. Dimensions and volumes of the left ventricle at end-diastole and end-systole in
patients with hypertension and cardiomyopathy.

Patients with moderate and moderately severe hypertension (group II & III, n=68) and idiopathic
cardiomyopathy of hypertrophic type (H-type, n=30), severe hypertension (group IV, n=8) and
idiopathic cardiomyopathy of congestive type (C-type, n=30) are compared. Data are shown by

mean+SD, and rectangular area indicates normal range (n=>50).

Dd=left ventricular end-diastolic

dimension ; Ds=left ventricular end-systolic dimension ; EDV =left ventricular end-diastolic volume ;

ESV=left ventricular end-systolic volume.
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7= (Fig. 6).

8) EifuE.L> 121 #jo> mean VcF ¢ LV-mass/
BSA rix r=-043, p<0.001 r¥fEEAL7
(Fig. 6).

9) ®WILELD 121 FloRME FH fE & LV-

mass/BSA L3 r=0.48, p< 0.001 »#aRgL 7.
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E < (p<0.001), IV EFOBMELNTS - M
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s, EAERLAE: 1T sk v 11 Eogm
B> & ORICIREE 2 2R #Fw = (p<0.05, Fig.
7).

13) 4IVS gk 08 APWT ik #I0REE D
B EmED 121 flic>vciRat Lz, 4IVS
& IVSd i3 r=-0.53, p<0.001 L5¥4EEE L 7.
4PWT ¢ PWTd r iz r=-0.55, p<0.001 &
WA L7 (Fig. 8).

14) ERELLEED 4IVS L IVSd 3, r=
—0.49, p<0.01 ©, 4PWT ¢ PWTd iz r=
—0.40, p<0.05 X Bz ¥4HET L H380d 74 2 o 7z
5 o MBMERED 4IVS ¢ IVSd 131EZ2 6 Ui
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Fig. 4. Ejection fraction and mean circumferential fiber shortening velocity of the left
ventricle in patients with hypertension and cardiomyopathy.

EF and mean V¢p are smaller in group II and III than in H-type (p<0.001) as well as in normal
subjects (n=50, p<0.001). These parameters are lower in IV and C-type than in normal subjects
(p<0.001), but show no significant difference between group IV and C-type. Data are shown by
mean=+SD, and rectangular area is normal range (n=30). EF=ejection fraction; mean Ver=
mean circumferential fiber shortening velocity of the left ventricle.
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r=—-053, p<0.01 ri¥tEpgL = (Fig. 9).
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Fig. 5. Relationship of mean blood pressure to
ejection fraction and mean circumferential
fiber shortening velocity in patients with hyper-
tension (group I, II, III and IV, n=121).

There are negative correlations between EF and
mean BP (r=-0.52, p<0.001), and between mean
Ver and mean BP (r=-0.45, p<0.001). EF=
ejection fraction; mean Vcp=mean circumferential
fiber shortening velocity of the left ventricle.
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Fig. 6. Relationship of left ventricular mass to
ejection fraction and mean circumferential
fiber shortening velocity of the left ventricle in
patients with hypertension (group I, II, III and
IV, n=121).

There are negative correlations between EF and
LV-mass (r=—0.48, p<0.001), and between mean
Vcr and LV-mass (r=—0.43, p<0.001). EF=ejec-
tion fraction; mean Vcf=mean circumferential fiber
shortening velocity of the left ventricle; LV-mass=
left ventricular mass.
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Fig. 7. Thickness and motion of the interventricular septum and left ventricular posterior
wall in patients with hypertension and cardiomyopathy.

Patients are the same as in Fig. 3.
0.001).
ventricular posterior wall at end-diastole.
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42 LEBETH-- (Fig. 10). x5z, 3040
JEARBLLMFIED 9 B 86 (27%) (3R FRIEIEK 5>
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IVSd and PWTAd are thicker in group IV than in C-type (p<
IVSd=thickness of the interventricular septum at end-diastole ; PWTd =thickness of the left

JELs & 3R LoFEMSTFEE L. Lo L, ASH
BRAT, BELIEKEET 5IEABBAEMOH
FEDHE LRILICR o THKRV TV 38730, 74
bbb, BROKEXH S, ERELLHE L &LE
DIHEXBRLXZVEM LD Y, WEOMITE)
BEDERZRFTILERH 5.

EF 3 X ¢t mean Ver IEmELD 1T 8L

IIT pEgRs, BEARBLOFREIC HERL TIET ¥ 5.
BIESM BT, 2o EF X0 mean Vcr

T ERLR S CICERRICEEBENS. BIED
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Fig. 8. Relationship between thickness and motion of the interventricular septum and
left ventricular posterior wall in patients with hypertension (group I, II, III & IV, n=121).
There are negative correlations between IVS and IVSd (r=-0.53, p<0.001), and between PWT

and PWTd (r=—-0.55, p<0.001).

IVSd=thickness of the interventricular septum ; PWT =thickness

of the left ventricular posterior wall; 4IVS=1VSs/IVSd; JAPWT=PWTs/PWTd.
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Fig. 9. Relationship between motion and thickness of the interventricular septum and
left ventricular posterior wall in cardiomyopathy.

Although there is a correlation between IVS and IVSd in idiopathic cardiomyopathy of hyper-
trophic type (H-type) (r=—0.49, p<0.01), poor correlation is observed between JPWT and PWTd
In idiopathic cardiomyopathy of congestive type (C-type) there is a corre-
lation between PWT and PWTd (r=—0.53, p<0.01), but no correlation is found between 4IVS and
IVSd (r=—0.23). IVS=thickness of the interventricular septum ; PWT =thickness of the left ventri-
cular posterior wall; 4IVS=IVSs/IVSd; JPWT=PWTs/PWTd; H-type=idiopathic cardiomyo-
pathy of hypertrophic type; C-type=idiopathic cardiomyopathy of congestive type.

(r=-0.40, p<0.05).
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Fig. 10. Relationship between thickness of the
interventricular septum and left ventricular pos-
terior wall in patients with hypertension and
hypertrophic cardiomyopathy.

In cases of idiopathic cardiomyopathy of hyper-
trophic type (H-type), 22 or 73% have septal hyper-
trophy indicated by 1.3 or more of the thickness ratio
of IVS to PW. 1VSd=thickness of the interventricular
septum at end-diastole ; PWTd=thickness of the left
ventricular posterior wall at end-diastole.
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