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Summary

Using two-dimensional echocardiography and simultaneously recorded M-mode echocardio-
graphy, the contrast studies were performed in 20 normal subjects and in 7 patients with tricuspid
insufficiency (TI) diagnosed clinically and angiographically.

Fifteen of 18 normal subjects (83%), in whom the four chamber view was obtained, showed
the positive backward movement of contrast echo across the tricuspid valve (B-echo) during mid to
late ventricular diastole or early ventricular systole. The positive contrast echo into the inferior vana
cava (IVC) and hepatic vein (HV) (IVC and HV-echo) was observed in 10 of 14 normal subjects (71%)
during mid to late ventricular diastole or early ventricular systole. Four of these 10 subjects showed
expiratory enhancement of the appeared echo in IVC and HV during ventricular diastole.

In patients with TI, B-echo was observed throughout ventricular systole in all except one with mild
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TI. Two patients showed the positive contrast echo not only during systole but somewhere in di-
astole. IVC and HV-echoes were observed in ventricular systole in all of the patients with TI. Cases
with mild TI seemed to show the expiratory enhancement of the positive echo during ventricular sys-
tole, but not so did in cases with advanced TI.

These results suggest that backward movement of the contrast echo across the tricuspid valve and
appearance of the contrast echo into IVC and HV do not always indicate TI. It is important to observe
the positive contrast echo during ventricular systole especially in mid to late systole for the detection
of TI. In addition, expiratory change of the positive contrast echo into IVC and HV seems to be a

useful finding for the evaluation of the severity of TI.
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Findings of contrast echocardiography via peripheral vein in 20 normal subjects

No. Name Age Sex

Contrast echo flow from RV to RA

Contrast echo into IVC and hepatic vein

Real M-mode Phase Disappear-_ ‘Inflow Phase Duration
time echo rance into of ap-
echo- time IvC pearance
tomo- (decreased/
graphy absent)
1 UJF. 16 M + — 6/30 sec
2 HK. 16 M + + mid to end D 20/45
3 MN.16 M + + mid D to early S 12/180 + late D to early S 9 beats
4 SF. 16 M + + mid to end D 15/35
5 YM. 17 M + — 14/110
6 AM. 15 M + - 10/80
7 KW. 15 M + + mid D to early S 40/180 + late to end D 6 beats
8 SH. 15 M + + mid D to early S 20/80 + late D to early S 9 beats
9 AF. 15 F + latetoend D 6 beats
10 A.H. 45 F + late to end D, Exp. 1 12 beats
11 SI. 18 M + + late D to early S 10/15 —
12 Y.U. 15 F — + late to end D 10/20 -
13 KK. 15 M + + mid to late D 47/110 4+ mid to end D, Exp. T 11 beats
14 N.K. 16 M + + mid to end D 40/90 +  late to end D 8 beats
15 SS. 15 M -+ + late D to early S 30/50 + latetoend D 10 beats
16 RI. 15 M + + mid to end D 35/140 4+ late to end D, Exp. T 11 beats
17 KM. 16 F - — 6/10 —
18 MA. 15 M + + early S 10/40 -
19 TY. 17 F — - 8/38
20 KS. 24 M + - 15/50 + late to end D, Exp. ] 3 beats
positive/total 15/18  12/18 10/14 mean
(%) (83%) (67%) (71%) 8.2
beats

D=diastole; S=systole; disappearance time (decreased=time in which contrast echo is decreased; absent=
time in which contrast echo is absent in more than one beat); IVC=inferior vena cava; Exp. =increased in

expiration.

mode [,x 2 — X & #% v #EE 50 mm/sec TEE
Bl Eflck-TR77FBETRY—I 2%
— R fh AR FDER S I & B PR AR (R T up,
WM& T down) ¥FIBFCE L. EFAFEICK
ZEREOHTEE O Blggt, M-mode iz k
BFRNG, AENLEAEB~OHHRa M7 2 b
Ta—-DFEE, FE»D TRER FEEIR~O
WHOFIMIZ >V TIRET L, Z DMFE LR &
DR, Mk & ORRIC OV TRE L 2.

¥

L. @BEECONT

e 20 flicovToiEREiE Table 1 o2
L ThB. ZDH b 184z BR#A four cham-
ber view ThD 2> b5 2 b T a—BMNEETE,
z0 1541 (83%) T, ©FAFAEICL 3L EE
KTHEXVAE~Da Y bF % b a—0#ijf
Naxbhi-. —F, FRIEICEEsE L7z M-mode &

g

—175—



JRIRS, e, RS, (EAe

TEZ o 1 12 7] (67%) I B A ~D
WA Hh, ZowfE Table 1 o2k < T,
PERRCPI X 0 IR 2 o, Tz (Case
18) HULHERIN D AT A b T L LU Y
ETHEL bDEAh ol

FHDFRA~Da Y T 2 b2 —o B H
(t Table 1 0L Th 5. = —OWKFH
DH L, HFicai Lz decreased time &%, f5
=, AHiCar b2 bza—p3HBELTALE
DEEENE L BT 2 £ TomfT, FEHFOEB
g7 FIBric & - 72, F 724yRko> absent time &
&, A%, AFRICar b7 2 bz a—p 1L
EROAARC R 5 ETOMHMTLS. EHETYH
3L ALRIC2 Y bT 2 b o= BT 5

LORb ot ZHIFHFHICE B LOTEARL,
FHHIRIZ S oW LT b ontHBE LI b0 T
bole.

TRENR, FER~0WF I Table 1 o= &
{ ¢, W7 inferior vena cava view D5
o5 s, 10 4] (71%) ICHRE» 6 O Wi
Mo T Z OREHHIBRERAY (LB & b
IRERIC 1 T T o e, LHICHEIRIC R
bR, THEIFRPEICRS e, I
Abhborlfbirork. o 10405
B 4P EIESURIS R KRR~ O S L 7.
RIS L7 b o L5 4 e s o 7o e
LA B D FREIR~D Wi 3o 1240
[ L, T 82H1Th - /-

Fig. 1. Contrast echoangiograms of Case 13 (normal subject).
Four chamber view before (A) and on apperance (a) of contrast echo. Inferior vena cava view

before (B) and on appearance (b) of contrast echo.
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Fig. 2. M-mode contrast echocardiograms recorded by the beams indicated in Fig. 1.
Black arrows show regurgitation from RV to RA. Contrast echo is appeared in IVC and HV
during mid to late diastole and increased during expiratory phase.
RV =right ventricle; TV =tricuspid valve; RA=right atrium; HV =hepatic vein; IVC=inferior

vena cava; Exp=expiration; Insp=inspiration.
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Fig. 3. M-mode contrast echocardiograms of Case 18 (normal subject).
Black arrow shows regurgitation from RV to RA during early systole. Contrast echo does not

appear in IVC.
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Fig. 4. Chest roentgenograms of Case 18.
No abnormal findings indicating T are present.

Table 2. Findings of contrast echocardiography via peripheral vein in 7 patients with TI

Regurgitant flow of contrast Contrast echo into IVC and
echo from RV to RA

Tricuspid Disappearance Inflow Phase Duration of

Clinical regurgi- time into IVC appearance
grade of tant decreased/ (sec)
No. Name Age Sex Clinical diagnosis T1 phase absent (sec)

1 Y.S. 31 M TI, MSI, PI advanced pan-S 60/over than 300 massive pan-S over than 60

2 M.A. 27 M TI, MSI, PI, Al advanced late D to 50/over than 300 massive pan-S over than 60
pan-S
3 HM. 46 F TI, MSI, PI advanced mid D to 50/over than 300 massive pan-S over than 60
pan-S
SY 73 M TI (CCM) moderate pan-S 30/150 massive pan-S over than 60
5 Y.K. 46 F TI, PI (collagen) moderate pan-S 50/180 massive  pan-S over than 60
S.A. 56 F TI, MSI mild early to 30/120 moderate S or 40
late S early E
7 KF. 70 F TI, MS moderate pan-S 70/300 slight S Exp. 1 30

TI=tricuspid insufficiency; PI=pulmonary insufficiency; Al =aortic insufficiency; MSI =mitral stenosis and in-
sufficiency; S=systole; D=diastole; CCM=congestive cardiomyopathy; collagen=collagen disease; S or early
E=systole or early expiratory phase without relationship to cardiac cycle; S Exp. | =systole with expiratory in-
crease; IVC=inferior vena cava; HV =hepatic vein.
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Fig. 5. Contrast echoangiograms of Case 3 in true TI group.
This patient was clinically and angiographically diagnosed as having advanced TI.
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Fig. 6. M-mode contrast echocardiograms recorded by the beams indicated in Fig. 5.
In the upper, black arrow shows massive regurgitation from RV to RA and white arrow shows

normal inflow into RV from RA.

In the lower, massive regurgitation into HV and IVC is showed

throughout systole, and black arrow shows inflow into HV and white arrow shows outflow from HYV.
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Fig. 7. Chest roentgenograms of Case 3 in true TI group.
Massive cardiomegaly is observed as a sign of TI. CTR=87%.
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Fig. 8. M-mode contrast echocardiograms of Case 7 in true TI group.
Black arrow shows massive regurgitation from RV to RA throughout systole. In the lower, con-
trast echo appears in IVC and HV in systole and increases in expiration.

Res. Curve=respiratory curve; Exp=expiration;

respiratory curve shows inspiratory phase.
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Fig. 9. M-mode contrast echocardiograms of Case 6 in true TI group.
Black arrows show regurgitation from RV to RA during early to late systole. Contrast echo ap-

pears in IVC in systole with expiratory phase, but the contrast echo is decreased in inspiratory phase.
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Fig. 10. Schema of the four chamber view of echoangiogram and the M-mode tricuspid

valve echocardiogram.

The movement of contrast echo from open circle to solid circle is observed in the normal subjects.
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