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Summary

Anatomical and dynamic features of the hypertrophied left ventricles of various causes were studied
with the standard and cross-sectional echocardiography.

Left ventricular hypertrophy caused by hypertension was symmetric (Figs. 1, 3 and 4). However,
there was a trend that thickness of the interventricular septum was slightly thicker than that of the pos
terior wall. It may result from an influence of a pressure overload to the left ventricular outflow tract.

In aortic regurgitation and congestive cardiomyopathy with left ventricular hypertrophy, thicken-
ing of the interventricular septum and posterior wall was rather slight, although the heart was markedly
enlarged (Figs. 1, 3 and 4). In these conditions the posterior wall was generally rather thicker than the
septum.

Hypertrophic nonobstructive cardiomyopathy is characterized by asymmetric septal hypertrophy, so
that the ratio of the septum thickness to posterior wall thickness is usually larger than 1.3 (Figs. 1, 3
and 4). Hypertrophy of the posterior wall is not present or, if present, it is localized in the apical
portion (Fig. 5). However, problems are remained to be considered about the concept of hypertrophic
nonobstructive cardiomyopathy.

In hypertrophic obstructive cardiomyopathy hypertrophy is present in the posterior wall as well
as in the interventricular septum, and in some cases extended even to the posterobasal portion (Figs.
1, 3 and 5). Consequently, the ratio of the septum thickness to posterior wall thickness, measured
by the routine method, was more than 1.3 in some cases and less than 1.3 in some other cases
(Fig. 4). The hypertrophic and maloriented papillary muscle is considered to play an important role
in the development of SAM of the mitral echo (Fig. 10). It also seems to be essential in the development
of intraventricular pressure gradient, together with the hypertrophied interventricular septum.

Hypertrophy is influential to dynamic features of the left ventricle. There were trends that motions
of a hypertrophied portion of the ventricle in diastole was slow, i.e., the thicker the posterior wall, the
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higher the maximum diastolic posterior wall velocity in hypertensive heart disease and hypertrophic
cardiomyopathy (Fig. 11), and that atrial contribution became important in diastolic filling with thick-
ening of the posterior wall (Fig. 12). The diastolic posterior wall velocity was slower in hypertrophic
cardiomyopathy than in hypertensive heart disease, even when the wall thickness was the same in both
above-mentioned conditions. It may show that hypertrophies in these conditions are qualitatively dif-
ferent.

Elastic properties of the left ventricle were studied in a few, but characteristic cases of hypertrophic
cardiomyopathy and congestive cardiomyopathy (Figs. 14 and 15). In congestive cardiomyopathy the
left ventricle was rapidly distended in diastole, but immediately reached to a limit. Elastic stiffness was
estimated as less in hypertrophic cardiomyopathy than in congestive cardiomyopathy. However, the
left ventricular filling took a long time in hypertrophic cardiomyopathy. The reduced filling velocity
in hypertrophic cardiomyopathy was considered to be resulted from increased thickness of the ventricular

wall. Further, a retardation of inner process of relaxation may play a role in reducing the wall velocity

in early diastole.
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Fig. 3. Thickness of the posterior wall of the
left ventricle in cases with left ventricular hyper-
trophy of various causes.

Fig. 1. Thickness of the interventricular septum
in cases with left ventricular hypertrophy of
various causes.

Hypertension: essential hypertension, Al: aortic
regurgitation, HCM: hypertrophic cardiomyopathy
with and without obstructive signs, CCM: congestive
cardiomyopathy.

Normal values are shown with the average and the
standard deviation. Hypertensive cases are limited
only to those with the interventricular septum over
13 mm in thickness.
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Fig. 2. A problem in measuring interventricular septum thickness.

Left: The interventricular septum is apparently thickened in a case of hypertension. IVS: inter-
ventricular septum, LV : left ventricle, AMV: anterior mitral leaflet, AO: aorta.

Right: Section along the long axis of the heart, viewed from the left, in the same case as the left

picture.
The interventricular septum does not run in parallel with the anterior chest wall, but rather per-

pendicularly. If the measurement is done with a beam direction as shown in the figure, the septum
thickness may be falsely estimated rather thicker than the proper thickness. The right echocardio-
gram is recorded with such a beam direction.
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Fig. 4. Relationship between thickness of the interventricular septum and that of theleft
ventricular posterior wall in cases with left ventricular hypertrophy of various causes.

IVS: interventricular septum, PW: posterior wall.
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Fig. 5. Various anatomical features of the left ventricle, especially of the posterior wall,

in hypertrophic cardiomyopathy.
Left: angiocardiograms.

Right: cross-sectional echocardiograms along the long axis of the heart, viewed from the left. White
curves along the posterior margins of the heart images show the echoes of the pericardium.

(a) The posteroapical wall is hypertrophied, but not the posterobasal wall.

(b) The papillary muscle as well as the posteroapical wall are hypertrophied, but not the poster-
obasal wall. W-sign is indicated by an arrow in the angiocardiogram.

(c) The posterobasal wall as well as the posteroapical wall are hypertrophied.
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Fig. 6. Non-uniform hypertrophy within the posterobasal wall in a case of hypertrophic

obstructive cardiomyopathy (S.H., a 34-year-old woman).
Upper: Cross-sectional echocardiogram along the long axis of the heart, viewed from the right.

Lower: M-mode scan echocardiogram in the same area as that of the above cross-sectional image.
Motion of the thick part (arrow) is slow, but that of the thin part (double arrows) is lively.
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Fig. 7. Relationship between thickness of the interventricular septum and the diastolic
dimension of the left ventricle in cases of left ventricular hypertrophy of various causes.
Dd: diastolic dimension of the left ventricle.

—475—



{:Hr ikﬂar Z‘J,ﬁ:y (38

SEEL B ol (Fig. 6). 723, IEXBIEAZE
HOFE COERBEEBOIEROREIC ST
1%, Henry & i3#fiHBSHA%E X v & Uiz BELS

DEAFICE 3ZKAIERE LTV3%. LaL,

MFLLZDX T ExDRRVHELDY,
& Iz bR L 7 EZBR IO NIC b R —HEH 2
bhazLid, ZOFFBITIERLRDZYE
BZOLOOFRBN R A~ HEROBENTH S
AR T L VXX .

BROCHIFTIAREDES

EREOERIEKEZ, LEFROERLNEDA
sSroBfRoEmTH, HEEXRICT 5. KBRR
BASAE, 5 -MEILHETIE, BRoZeH
fRiZE LTELZ v, NIBIRE L < 5w (Fig.
EEGE»L 5% L AR MenERIicH Y,

2o, TOREIHEICBVCTHEIEDbLA V.

BABLHBEN S bTh, HAEEOLDIZVD

(a)

w3 SAM 0 X 7 EABENFE® 200
370, BILEEHESEXE BREIEAEEOHE
DIEKLE, UCG 0 T < & DL
WIEDEE LI L TERBITER . ZOMlE
nkExE UCG &, 28k 4 —r 0 ETHHH
PlLTv3HA Lok (2w (Fig. 8).

FILE IC & 3 EEIEK & IBREIFEEAEME O AE
DODEZERKE XT38 b42EEIE, Ry h
BE | #eEEl L EZ2 505 (Fig. 9). £V 0E
BT3Lz2@boTh, ZOmMEOHMEHME T
Ho»CRR S, BREOHETDS, FAEHEDO D
DONFREIZ, BIUEEZEKRO Zh & EET
BEABKRECE, Z0EFHIIE, FHRROL I
b3 SAM 0 X 5 RBIECK#ME D 5.

BEEERKOBERREBROHE

BV 51, #BEERKOBLTERESRDO LT
DML T L dicE L »bh k5 (Fig. 10).
D BECEZFEKIFRETH B, Th

e
-

,. v
» . v,

i

] A ”'",,
4 -‘:"l: ‘J‘ﬁ?‘;hh&‘
vy, ."',¢ .

(b)

Fig. 8. Left ventricular echograms of cases of hypertrophic nonobstructive cardiomyo-

pathy and hypertensive heart disease.

(a) hypertrophic nonobstructive cardiomyopathy (H. S., a 20-year-old man).
(b) hypertensive heart disease (T. K., a 43-year-old woman).
Motion patterns of the posterior wall and the systolic segment of the mitral echo in the both cases are

apparently similar.
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Fig. 9. Relationships between the ratio of thickness of the interventricular septum to that
of the posterior wall and the diastolic dimensiou of the left ventricle.
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Fig. 10. Schematic representation of characteristic features of left ventricular hyper-
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Fig. 11. Relationships between thickness of the posterior wall and the maximum dias-
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Fig. 14. Diastolic filling curves in cases of hy-
pertensive heart disease, hypertrophic cardio-
myopathy and congestive cardiomyopathy, re-
spectively.

Sampling interval is about 10 msec.
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Fig. 15. Diastolic events in cases of hypertrophic cardiomyopathy and congestive cardio-

myopathy, respectively.
Left:
Right:

beginning of atrial contraction, ED: end-diastole.
(b) Equatrial wall stress curve, calculated with Mirsky’s formula.

(c) Pressure-volume relation.
(d) Wall stress-circumference relation.

hypertrophic nonobstructive cardiomyopathy (I. E., a 24-year-old man).
congestive cardiomyopathy (B. T., a 48-year-old man).
(a) Volume curve of the left ventricle, calculated by Gibson’s formula, in a cardiac cycle.
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