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Study of volume and/or
pressure overload of the
right ventricle by real
time, two-dimentional
echocardiography : Mo-

tion of the interventricu-
lar septum and motion
and shape of the left
ventricular cavity
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Summary

Very recently, real time, two-dimensional echocardiography plays an unique role in the field of
cardiovascular disease. There has been no report dealing with the cardiac motion by examining the
short axis at the different levels of the interventricular septum (IVS) by echocardiography as far as
we know. The purpose of the present study is to examine the motion of the left ventricular wall and its
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cavity in patients with volume and/or pressure overload of the right ventricle by real time, two-dimen-
sional echocardiography.

The subjects diagnosed by cardiac catheterization were as follows: control group (2 normal sub-
jects), right ventricular volume overload group (RVO) (4 cases of atrial septal defect (ASD) and 1 of
tricuspid insufficiency), right ventricular pressure overload group (RPO) (3 cases of primary pulmonary
hypertension), and RVO with RPO (1 of ASD with pulmonary hypertension and 1 of ASD with pul-
monary stenosis). In this study, we used the electronic phased array echocardiographic instrument
(EUB-10, Hitachi Medico, Co, Ltd.). Real time, two-dimensional echocardiogram was recorded on
8 mm cinefilm, and the cardiac motion was analyzed at the various phases of cardiac cycle, especially
at end diastole, mid systole and end systole. Not only the long axis but also the short axis of the left
ventricle were studied and the latter was examined at 3 different levels, i.e., the level of the mitral valve,
tips of the mitral valve and papillary muscle. The resuts were as follows:

1) In the longitudinal study in RVO and RVO with RPO, the “hinge point” was recognized
below the lower two-thirds of IVS.

2) In the short axis study in RVO and RVO with RPO, the left ventricular cavity moved anteriorly
above the “hinge point” but moved posteriorly below this point during systole. Furthermore, the left
ventricular cavity rotated in clockwise rotation from the view of the apex during systole in all cases of
RVO and RVO with RPO.

3) In the short axis view in RPO, the left ventricular cavity deformed from oval at end diastole to
kidney like shape during systole. There was no previous report similar to our finding regarding to this
change of left ventricular cavity, and we attributed this finding to the reversed Bernheim’s sign.

Key words
Real time, two-dimensional echocardiography
Reversed Bernheim’s sign

Right ventricular volume overload Right ventricular

pressure overload
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A, BIBXIZ8mm o k7 4 A AIZTEHREL, L
ik B T 8 ¥ 6 & OV ARk & SLEAAFIRAL T D
R s & TOOERE PL—x L. 2
FIORER ZER 9 BIC.OMEY 7 — 7 VR & AT
L7z. RVO ofF=IEHET 29~34 mmHg,

Ik mit gl (Qp/Qs) % 2.3~4.9, RPO o=
IEERAE (3 70~150 mmHg, itk ek (Pp/Ps)
13 0.5~1.0, RVO + RPO EZINFEHIE T 42

.1 END DIASTOLE
2.MID SYSTOLE
END SYSTOLE

~50 mmHg, Qp/Qs 11.7~2.2C & - 7=. £ 33 PS
TORBINR & AEDEEZEZ 24 mmHg T - 7z
L a—Kgci Tabel 255+ < & RVO ¢
RVO+RPO n2filic, @EO HELBETE
5 E— LB TLERROATREES 2R 7.

& S

1. xff@aE

fde% BT Case 1 ofl & x4 (Fig. 1). D
KT, ZDOHEBD > 7 4 LD SRR, IX
P, RSO HEOEZERE, Sk
EZ0OLABET 2 - Bbh 3ol onTEh
Fhla=mpsbr—2Llizb0Ths. LEN
DEEEHZ OREZKORAE 2R . DB REE
GO EERXR X v IEICOE PR RTHEE O 5
M, +hbbEXRoEMOHH~HITEST 3
WAL L RF IEBT B EALAH Y, TOERLE

Fig. 1. The real time, two-dimensional echocardiogram (real time echo) of a normal subject.

The left sided figure is the long axis view of the left ventricle. The arrow in this figure shows the ‘‘hinge point”
revealed by taking the three points at each cardiac cycle. The right sided figure is the short axis view at B
level (middle portion of IVS) in the left figure. AO: aortic root, LVPW : posterior wall of the left ventricle, ANT:
anterior chest wall, POST: posterior surface of the left ventricle, MED: medial aspect of the left ventricle,

LAT: lateral aspect of the left ventricle.
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Fig. 2. The M-mode echocardiogram of ASD (Case 3).
A: upper portion of IVS, ECG: electrocardiogram, RV: right ventricular cavity, MV:

mitral valve, C: lower portion of IVS.

KEITRLE. xldzhz, b)) PEE0H
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EEEIThThorfEc MBIz RL, 10T
I & RSB RLAR T 5 12

2. AERBAMKSR

Case 3 » ASD (Qp/Qs=3.0) ».{> = = —[X] (Fig.

2) T, BEA LB ) AEBOILASERT,
A B C +~T ol T PR IR I 3
&S, +hbbARMEESER L. REHx
EEREHEL cBlET 5 L Fig.3 okHo - &

CEBROXKEPDLERRBOT 2/3 DLREFY I
BEILE-DO2R . Z 0FEHL1E RVO 4 L4
@iz (Table 1). AEFIO LEFREO P
“B” OB ToOEZEHEEE CRETS L,
SRR HMG T ARSI EFF1° ASD (Qp/Qs<3)
BIUOTI L BAh->T, AETEaEEEEZR
L, IEHICIIESEEE ATHIcBE L (Fig. 4).
FEFDLEPROTE “C” OB, +ibb
HLEMHIA TOEEEHIEGR T3, EEBTE
HHlfho ASD (Qp/Qs<3) R TI L Bz Y, 1IN
IR AR OUHEZ 5 <, BT EBNITRE T
AL b b AR~ OBBI D & hie (Fig.
5). (UMgsE e vk TElgE L 7z ASD (Qp/Qs<3)
2Tl ¢ MEOXE DL ETHETHITH
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Fig. 3. The long axis view of real time echo of ASD (Case 3).
The arrow in this figure shows the ‘“hinge point”.

3L, *0LFTREEEEEFTIEICHSE
%, FTHTRRMEOKTEB &R LI, KR
HCHIEDG 2 1EEI BT 5 £, RVO 4 filefic
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7= (Fig. 5).

3. AEEATRAE

PPH (Pp/Ps = 1.0) & Case 7 o.Lg /e
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I LEDRRBREEROME & V BEICEE~D
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Y
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. END DIASTOLE
2. MID SYSTOLE
© . 3.END SYSTOLE .
Fig. 5. The short axis view of real time echo of ASD (Case 3) at C level.

The arrow in this figure shows clockwise rotation of left ventricle at C level. APM:
antero-lateral papillary muscle, PPM: postero-medial papillary muscle.
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Fig. 6. The long axis view of real time echo of PPH (Case 7).
The arrow in this figure shows the ‘“‘hinge point”.
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3. END SYSTOLE

Fig. 7. The short axis view of real time echo of PPH (Case 7) at B level.
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Fig. 8. The short axis view of real time echo of PPH (Case 7) at C level.
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