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Summary

The anteroposterior pendular motion of the heart in massive pericardial effusion has been shown
by the conventional and two-dimensional echocardiography. We have recently observed rotational
excursion and twist motions of the heart around its long axis by our newly developed electronic sector
scanning echocardiograph.

Sagittal cross-sections exhibited only the antero-posterior swing motion, but horizontal cross-
sections revealed counterclockwise rotational movement, changing its locations in a circular way, and twist
motion, at the same location, of the heart. The rotational movement consisted of a rapid and almost
straight excursion rightward and posteriorly in systole, and a slow and arc excursion leftward and
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anteriorly in diastole. The speed of this movement was not uniform. In late diastole the heart revealed
a twist motion at the same position synchronously with the atrial contraction.

Subxiphoid two-dimensional echocardiographic approach to the heart could be accomplished with
our small diameter, hand-held transducer. The rotational movement was exhibited as a lateral ex-
cursion on the frontal plane by this approach in massive pericardial effusion.

Key words
Electronic sector scanning echocardiograph
Twist motion Distorted echocardiogram

Massive pericardial effusion

L &I

DERRAFRIRIC T 2.0 =2 — Ko, 2
RYPEIPSTbhATE Y, Lza—Kick
D ERE EA2E i, EEEORVv Lo LR o
T3, L, —5FTibza—o g —
IZ X BEEERZEORE LS H T, WIS
IR B ORISR K 5 (A2 (7L 2
X SAM, fEiESpEBE & BEFLTLE ) 250
BIch>Tw3%. 20HB L LT, §ighmo
Ntz FRRE B o> A7 &, [RIBRIEEh o HEHE A R
ERTEVEMRY, FhEIHHATICEE->T
7. ST IR E TR I E
ZHCT, CDRREROK R B R 0 DG B & K
Writnds X O/E ST Wi & HPO I RRE L 7z,

fiE 7]

FRIRER B IS X OGERRAAE R A 5, RVER R 8
PR S & W S iz 2 5 ] (72 5% Loty 65 7%
BE) T, zhEhoolEkx 87%, 80% T
Holc.

Vil %

{3 I R TR A R e e e (B
s EUB-10), @3 3k 8H% 2.3 MHz, #:v ik
U A% 4,608 Hz, ;E45# 72°, HAk RS 18
2w Th b PEMTIE 1.6X2.4 cm < HFEENS
REETH B. MIBIFIART v FT7 4 LML B—
Keigy, BLU8 Iy v afkEick » k.

FOERIZMIEAAL T, & LTMERIE® & Lz, i

Rotational excursion

SR I T NEE 2> © O ACEWTTH, CME T T i
OEfF mWE, B X OHERLKRZGE T 2 b o
T H 5.

153 1#

EH 1 (H. M., 725%, “«ofk)

1) sLEEfETE v~ L AKEE X

A D R W & PTG L~ LTI L
LZn, XA O RIFEES) (Ol o M
JifEf) - rotational excursion) X U8, i Uik
I (e e LTz »x§, zofch
Ui %3EH) : twist motion) #3772, Z OEH)
RDEIC fto TR L, Figel oL (TH
- 7z,

oV I BT o T 1 S frfE (Fig. 1,
1) 2 BUGHE S HE DR IT > L THEFH ~HL 0 B H)
L, IfER#Ic 3 bAEHICEL 7z (Fig. 1
th, 2). HEEEXAEE B & ENTS (Fig. 1, 3)~
EHICMol RS n o8 L, fEERIcE
HifEE I bIT ViR ETCoE (Fig. 1, 4) i
Bl Avvwzxa—7LEoyT7TLrEALMET,
Z OB IS TLEIAE I HE O A Ui 3 glgg &
hic. Zo—EoRMZHRICTT 2oic, &k
HTOOEO#RFRZERTHRRT 5 &, Fig.2 o
Lotk 5.

2)  CNERAHT T o L S e X
DMRERAHE T, LIRS L <L T o AR
i IRIEE o [ElfES X Ot LAESI 23380 b, 3
T L~ ick L, Zo ko Bk v B
Th ot (Fig. 3). LRETH, AFEMGEE LN

542



NMERRICODIEEREZ O h L —2EER 5 &, 20z

LX< bh otz (Fig. 4).

3) AT IE K ANE A R O 5 X U UhE
& o fighr

Dl LTombEEdshr s 5 2 L, ki

DT Th oo 72, BiEK Eo&Hsofhx %

(Level of Tendinea

(MBS A it R S R 0 Lo ] )

8 mm WL A HEEHIIC L — 2 L, REL -
KW TR O RS TH o 72 Fig. 5 hic
R EE L LBEPROEA RO, Fig. 54
FozriTchotz. 1~8 oEILITINEEN, 9~
19 o BILEHEMOBEHE 225 O b L— R ZIRT.
1~19 OLEHIEOERY = —~v DO FoT L —

Chordae)

(H.M., 72-y-f)

Fig. 1. Rotational excursion and twist motion in horizontal sections.

These horizontal cross-sections (panels 1-4) are obtained at the level of tendineal chordae of the
mitral valve. Panels numbered 1-4 are recorded at cardiac phases indicated under the schematic
electrocardiogram at the bottom. The heart near the anterior chest wall (panel 1) moves posteriorly
and slightly to the right (panel 2) in systole, and moves slowly to the left and anteriorly showing an
arc motion in diastole. R: right, L: left, PE: pericardial effusion, RV : right ventricle, LV : left ventricle.

— B



B, A, dbsE @

3|CM

N
PUIPNIDN S

Fig. 2. Superimposed heart contours of Fig. 1.

These contours showed a counterclockwise rotation
in the course of one cardiac cycle. The periods in the
cardiac cycle of these contours are indicated below the
schematic electrocardiogram at the bottom of this
figure as in Fig. 1.
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Fig. 4. Superimposed heart contours of Fig. 3.

A large excursion during the counterclockwise rota-
tional movement can be clearly exhibited in this
figure. The periods in the cardiac cycle of these
contours are indicated below the schematic electro-
cardiogram at the bottom of this figure as in Fig. 3.
The leftward shift is largest in early diastole.
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Fig. 3. Rotational excursion and twist motion in sections along the short axis of the heart.

These cross-scections are obtained near the apex of the heart. Panels 1-4 are recorded at
cardiac phases shown with short bars numbered 1-4 under the schematic electrocardiogram. In this
plane the rotational motion show larger excursion than that at the level of chordae tendineae of the

mitral valve.
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Fig. 5. Tracings of echoes from two portions at the junction of the interventricular septum
and left ventricular wall, and instantaneous deviation of the interventricular septum as

indices of rotational and twist motions.
Right upper panel:

Tracings of these two points, indicated on the schematic cross-section of the
heart in one cardiac cycle, are shown in right upper panel.

Open circles from 1-8 are in systole,

solid circles from 9-19 are in diastole. Tracings of both points show a large rotational movement.
The anterior point also shows a sharp twist motion during 15-17. Right lower panel: The instantane-
ous angulation of the interventricular septum is drawn from each frame of the movie film and the

lines of angles are moved parallelly to pass the original points of a right angular axes.

angle indicate twist motions of the heart.
cardiac cycle.

Changes in this

Twist motions were frequently observed throughout the
Left panel: A schematic representation of a horizontal cross-section indicating portions

and angulation of the interventricular septum for the above-mentioned tracings.
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Fig. 6. Anteroposterior swing motion in sections along the long axis of the heart.

Right panel: A section in mid-diastole revealing the heart near the anterior chest wall. Middle
panel: A section in late systole exhibiting a posteriorly positioned heart. Left panel: A standard
echocardiogram recorded with an ultrasound beam shown as a white line in the right and middle
panels penetrating the right ventricle, interventricular septum, anterior mitral leaflet and the atrio-
ventricular junctional portion. This echocardiogram reveals a posteriorly bowing pattern of the
anterior mitral leaflet, mimicking the mitral valve prolapse, and a sharp downward triangular motion
of the atrioventricular junctional portion. The latter seems to correspond with the twist motion ob-

served in horizontal sections due to atrial contraction.
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Fig. 7. Subxiphoid two-dimensional echocardiogram.

This two-dimensional echocardiogram is obtained in a nearly frontal plane. The pericardial
fluid was observed in the cranial and left portions of the right ventricle. The left ventricle is also
recorded to the left and slightly cranial side of the interventricular septum.
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Fig. 8. Rotational excursion and twist motion in horizontal cross-sections at the level of

tendineal chordae of the mitral valve in Case 2.

A massive pericardial fluid is observed in this case, but excursion of the heart is not large as in

the first case.
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Slight localization of the pericardial fluid is observed.
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