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Summary

We studied constrictive pericarditis and pericarditis with effusion using standard echccardio-
graphy, M-mode scan, two-dimensional echocardiography and digitalized color (also available in
black-and-white) echocardiography.

1) Constrictive pericarditis

The echocardiographic features of constrictive pericarditis are : (1) formation of three peaks
in one cardiac cycle revealing unusual “G” wave in mid-diastole after point F, on echocardio-
graphic tracing of the anterior mitral leaflet; ( 2) slight increase in diastolic descent rate of the
anterior mitral leaflet; ( 3) little change in left ventricular dimension in diastole after rapid
filling phase; ( 4) intense echoes from the epicardium and the pericardium of the left ventricle.
A quantitative study of echo intensity of the epicardium and the pericardium was carried
out by color echocardiography. Echoes from the epicardium and the pericardium were more
intense than that from the endocardium with a difference of 12 dB and 18 dB, respectively, in
constrictive pericarditis. Whereas, in healthy subjects, the difference of echo intensity between
endocardium and epicardium or pericardium (in most of healthy subjects, it was difficult to

differentiate the echo of epicardium from that of pericardium) was 8 dB, and it was smaller
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than that in constrictive pericarditis.

2) Pericarditis with effusion

(1) The heart surrounded by pericardial effusion revealed a pendulum motion, posteriorly in
systole and anteriorly in diastole. But, a localized adhesion of the epicardium with the pericardium
restricted such a pendulum motion even in the presence of abundant pericardial effusion. 2
With a small amount of pericardial effusion, most of the cases showed a decreased early diastolic
posterior motion of the posterior left ventricular wall. (3) The difference in echo intensity
between endocardium and epicardium was 9 dB, and that between endocardium and pericardium
was 10.5 dB.

cardiac beating, respiration and postural change made the quantitative estimation of effusion

(4) The change of acoustically transparent area of the pericardial effusion due to

difficult.

Key words
constrictive pericarditis
pericarditis with effusion
color echocardiography
digitalized echocardiography

echo intensity

FL&IC
Wi OB Bl 2 B E WA R oBiadik, B

FEDOEZARETH LTINS CEbRS.

TAUTSEGNTE S 2 a0 e <, 1o
FEPIBIRBEYETRICT A L EMD, F—
ZEREN DT L2 leh ol E L —HRAL T
WHTHAS L, FIAECHE S OIME, LR
DA E R LR E R 3 51000 L e B M2l
EEEXRCTCNTCZEL—RTHA 5.

Alal, TR b O FITELRE Lo DAE D BE M &
AR Lok 2 A, BHTORMIIT R A2/ L £
fo. FEio, DAMEL, OB A Ao RENE LD
WTiE A 7 —1t UCG 7oL 74 ¥ 2 b R
UCG #H\T, LEEBREEOHEM=2—, L%
= = —GREEAIE L, oML LORREE %
W52 Exilamie.

—77, BHEOBSC B D RO Bk
UCG T X - THURICITV 5 B 2 &b T
555,00 UCG iz T LI BEEE Bk
PEAT % LT R O /e, LIEER)ENEC S\
I 0 FECsD 5 %.9

U BIUREE O S, BHEOERITOWT,
UCG, BEWEMWEY:, »75—{bicnwLF4v 2%
AAb UCG RV THE Licllffix HE 3%,

H &

PEIEE UCG, ME— K« 2%+ YUCG 7t
LONCBEWEW B £ 7 7 2 ILRTEIOHRED 1T
H e o & [ElRE, Aloka SSD-30B % fHu 7o,
R U L B X0k b R O R A 2
G, AFEAMTEIEC X % contact sector
scanning IZ X » 7z, FoOFE, LAHKEE UCG H
B CEHC i SSD-90 #flif L1k,

HT bl 7422t AR UCG ik
SSD-30B X b o1& HZ % MCD-128 58 »
7 —FREEIGEA L TER L0 ALEEIC X
5 LBEW = 2 —WEH I A4db A7 » 712 8 B
B d 22 ENTE, FEEY =2 —HE DM
W, » 5 -4k UCG oHB&HIciiE, <~ v A,
W, K YTV, H, Bk BIERL, T4
2 LA R UCG DB E B EADIERT
Lo TERLS DD

—174—



PO

IR OIS 5 6, B 16, 14 B, 4E41120
F L D60k T, BHEOE1361, B4 61, &
9, FFHI6F L V69 EFTL DA, ML L
T 2302 F 7.

BRELRLVICER
L. OB
(DfEMEFRRTL UCG

AFEDEIEFETHR UCG D~ 2 — v a@lEE+5
s, TDAIIC3EZEAYETHIENE D 5 1
(Figure 1), 97sbbFEIZSOSTEHIC 1D
DR TTA~DOEE LD 7cd% (—IEZ 2Tk
G LS DHEN A BT, S DEIT O
WL T, RS A & ATE e — 22
g LT E LT R bi7e s » 7o (Figure
1b).

EEEHICIR TH F Ao 3 oo X i
ORI A BT BLEND HH, IHEE O
DB EXFORERD I\, FIC, Tha il
b 170D G0 & S & fEIEFHTs D  total
excursion [Zx3 5, FG/CE k& LTRDT

0.2 sec’

LA, B DRSS D AR D5

Zic. RIS G B Lo sic+0REv &
W S 7B, (R BILTHI O BEE TIEES0. 16,

FBRO. 22 Cdh » 7o DK L, UREEIME L O 4 )
TIEFH0.28T, N3 FIAMER A #z TG
DIEN A Btz (Figure 2).,

PERE A R BE (MDD) (EAE CUL R il
LM <, IRy nbiih X 0 FEgC
E 2 FEfElR DF (R fEfEE A x & %5 (Figure 2).

SO LS Te frERIREE O RE, GoBE DR
Er iR H e, EEHEA UCG &R L
fo. FEEENIFESE EF A v — FITZIE—F L TAE
EE D early diastolic dip D&% 7c FA A B
7o (Figure 3). SW/cibREILC X 5 EEEE
SEas, [EIESPEASETT M~ DB & % (g LIGR A
BoREEZ(EHE L 7L D THA S, GIILID L
5 e BGR T PSR~ DB 2120 & >3 Ky
TRENC X DA b D EEL BN DD, IEffil
BEEIC oW TR 2 ORI DR T4 Tk /e d »
fo. DEFRE= = — XD EEREEOHEM = = —
¥ CTOEFERITEHTM AL Z OILR A # U T
IHF—E T, AETHT HILEREOBE ML
FHE 2 L5, RKONLY %7 vFEFTL 2N

0.2 sec

Figure 1. Standard echocardiograms in a case of constrictive pericarditis (M. H., a 42-year-old female)
Three peaks were observed in a cardiac cycle. An augmented “G’’ wave in its height was observed in mid-
diastole. With an increzse in heart rate, the “G’’ wave fused into the presystolic peak.
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Figure 2. Pattern changes of echo curve
of the anterior mitral leaflet in constrictive
pericarditis in contrast with healthy subjects

Note the slightly increased mitral diastolic
descent rate (MDD) (left column in the
figure), the larger height of “G’’ wave
expressed by ratio of FG excursion to total
excursion (middle column), and shortened DF
time interval (right column), in constrictive
pericarditis.

— $0 e
(UP 74 006 M.M., 32,F)

3. A simultaneous recording of echocardiogram and left ventricular pressure (obtained by a
water-filled catheter)(M. M., a 32-year-old female, constrictive pericarditis)

A rapid pressure rise was observed coincided with the time of diastolic descent of anterior mitral
jeaflet. Little change in left ventricular dimension was revealed after rapid filling phase in diastole.
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A close-up representation of left ventricular posterior wall echo in a case of
constrictive pericarditis (M. H., a 42-year-old female)

Echoes from epicardium and pericardium were apparently intense. But, the narrow dynamic
range cathode ray tube used for this recording was not suitable for a quantitative study of echo

intensity.
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Figure 5. A color display of echocardiogram in a case of constrictive pericarditis

The intensity (voltage) of echo was converted into 8 colors, i. e., white, magenta, yellow, red,
cvan, blue, green and black with 4 dB step in the descending order of echo intensity. In this figure,
blue, yellow and magenta, reprensenting endocardium, epicardium and pericardium respectively, were
displayed and others were blackened. (M. M., a 32-year-old female),

Sl = = —, OFER = 2 — P I & 2 AT Figure 8 DIEGNZ TR & Jhik K
L= = —REAH LT, WMToEENMEEZILED &, RERNTH LA
2. B NS L T RE X D3 g BE A FLHE LU 7[R Ui T
B O js13f5flj ol UCG H, ItfE i & BiebDTHDH I EMND, BRI OHENCHE
D UFERINC 2T T2 BT ~, IR X > TOIEAHIET RO ATl , ERITEC LR
D IRER I >Hfiiﬁf})‘illid 5, Wb IZHE FEEBAETH LR LLDEELD
ENTVDWbdBRFEGERZ 5 LicDil 4 ns.
Thote. TG EBHFHMEXCBZET 5 L EBF R -, REREEZD BT L O,
FEARIMCOIEE R T hic s TR R LD H K R f =R G VE LB AL 2 R0 1)
BAERAGITH » 1o, IRERIG A A D & O ET EFAT IO BIRAY 50T, b T LLIET
FeBH L, IR ORI X % E5afik FRlifhd S 7gus. Figure 9 ofEGITILMIEX
{teh, BIFOFILIEARE 5 L (Figure 8). W TREDHIFE D OETAHICRD b DA, Ok

—178 —



STRONG <~—3 WEAK

IRAE, BB DR U

SEPTUM

ey
§8 ™ PERICARD.

Figure 6. Digitalized black-and-white display. Same case as Figure 5.

0|
2l amy PERICARD.
4 rd ‘
_, (16db) <
W 3 _1W8.EPICARD. * PERICARD.
— 112db) S v
2 P el
o 2 PERICARD. EPICARD.
8db) and/er
i, EPICARD.
(@)
a 1 7
W (4db)
n
0 ﬁ ENDOC ARD+---L—-ENDOC ARD:}----— ENDOCARD.
NO. 10 CASES 2 CASES 3 CASES
HEALTHY [CONST. PERI. |PERI.cC EFFU.

— 179—

Figure 7. Comparison of intensity of
endocardium, epicardium and pericar-
dium analysed by color echocardio-
graphy

Increase in intensity of epicardial and
pericardial echoes was observed in both
constrictive pericarditis and pericarditis
with effusion.
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Figure 8. A two-dimensional echocardiogram of massive pericardial effusion
(H. M., a 69-vear-old female, idiopathic pzricarditis with effusion)
The heart floating in eff

usion revealed a penduluin motion. The anterior pericardial
space bzcaine narrow in inid-diastole. The cardiac size in echocardiogram was
reducad in inid-diastole than in end-systole. This finding suggests that the heart
swings toward right ard left according to a cardiac beat.
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Figure 9. Echocardiogram in a case with adhkesion between epicardium and pericardium at posterior
portion of the left ventricle (K. N., a 41-year-old male, systemic lupus erythematodes)

Even in the presence of massive effusion, the motion of the heart was restricted and this case did
not show a pendulum motion. '
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Figure 10. A qualitative estimation of echo intensity by decreasing
gain of the equipment (K. Y., a 56-year-old female, pericarditis with

The endocardial echo disappeared at first, and next the epicardial echo

became fragmentary, but the pericardial echo remained.
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Figure 11. Change of echocardiographic:
features by deep respiration (H.M., a
69-year-old female, idiopathic pericarditis.
with effusion)

In deep expiration, the layer of peri-
cardium moved anteriorly and the heart:
moved in the same direction.
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in pericardial fluid compared with that in supine position before aspiration (left, top).

SUPINE POSITION

(H,,

BEFORE

Figure 12.
a

69-year-old female, idiopathic pericarditis)

69y, F
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SITTING POSITION SUPINE POSITION

AFTER 480 ml ASPIRATION

Echocariographic findings before and after aspiration of pericardial fluid (H. M.,

The M-meode scan in sitting position after 480 ml aspiration (middle, top) revealed little change

But in

supine position after aspiration the heart was floated up and the anterior space of fluid became

narrow (right, top). Reduction of pericardial fluid

dimensional kymoechocardiogram (bottom).
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