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Summary

Echocardiographic studies were performed in 13 cases with tricuspid regurgitation (TR) second-
ary to mitral valve disease, which were diagnosed clinically and were confirmed surgically (12 cases) or
on postmorten examination (1 case). In all cases, dilatation of the right atrium and the right ventricle
and minimal changes of the tricuspid leaflets were found, and significant dilatation of the tricuspid ring
was present. In surgically opend cases, regurgitant jet was felt by examiners.

On echocardiogram, amplitude and diastolic descent rate (DDR) of the tricuspid valve were de-
creased. The latter was 22-98 mm/sec (average: 65), and significantly decreased comparing with the
normal value (60-180 mm/sec, average: 110). The value of DDR in patients with TR was lower than
that of patients having mitral valve disease without TR. But the grade of decrease in DDR was not
related to preoperative hemodynamic data such as mean RA pressure, RV (s/ed), mean pulmonary artery
pressure and cardiac index, and to the degree of regurgitation evaluated at operation. Decrease in DDR of
the tricuspid valve in TR seemed to be due to relatively decreased tricuspid blood flow caused by dila-
tation of the tricuspid ring, and decreased compliance of the right ventricle. The interventricular sep-
tum in TR showd B type of paradoxical movement in only 3 cases out of 13. RV/LV ratio in TR varied
from normal to abnormally high values.
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Table 1. Preoperative hemodynamic data of 12 patients in mitral
valve disease with tricupsid regurgitation

Name Age Sex Diagnosis mRA RV ((s/ed) mPA CI
F. M. 41 F MS TR 4 35/4 24 2.62
F. N. 52 F MS AR TR 4 83/7 55 3.13
H. S. 30 M MS AR TR 5 45/7 32 2.14
H. B. 36 F MR TR 6 32/6 27 1.99
T. M. 29 F MS AR TR 6 97/6 74 2.86
S. K. 30 F MR TR 6 42/5 25 2.92
F. K. 43 F MS TR 6 90/7 62 1.89
F. Y. 35 F MS TR 7 37/7 26 2.9
Y. U. 52 F MS TR 9 86/9 51 1.79
Y. T. 44 F MS AR TR 10 56/8 41 2.29
K. O. 45 M MS TR 10 59/12 41 2.39
H. J. 51 F MS TR 11 73/4 48 2.11

M: male, F: female, MS: mitral stenosis, MR: mitral regurgitation, TR: tricuspid regurgitation,
mRA : mean right atrial pressure, RV (s/ed): right ventricular pressure, mPA: mean pulmonary pres-

sure, CI: cardiac index.
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Fig. 1. Normal tricuspid valve echogram (right) and method of measurement of echo-

gram (left).

TV: tricuspid valve, LV: left ventricle, RV: right ventricle, CW: chest wall, IVS: interventricular
septum, LVPW: left ventricular posterior wall, DDR: diastolic descent rate.
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Fig. 2. Photograph of the tricuspid valve at necropsy in a case of severe mitral stenosis with
tricuspid regurgitation, died of cerebral thrombosis (68-year-old woman).

TV : tricuspid valve, RA: right atrium, RV: right ventricle. Minimal changes of tricuspid
leaflets and enlargement of tricuspid ring (13 cm in length) are observed.

—179 —



E*:fi @fﬁ‘]y méy [E3:

Fig. 3. Echograms (same patient in Fig. 2).

Ubpper: enlargement of the right ventricle and paradoxical movement of the interventricular septum.
Lower: decreased amplitude and DDR of the tricuspid valve.
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Fig. 4. Tricuspid echograms in a patient with ASD showing increased amplitude and normal

DDR (left).

Tricuspid echograms in a patient with tricuspid regurgitation showing low amplitude and

DDR (right).
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Fig. 5. Amplitude of tricuspid valve echograms in patients with various heart diseases

and normal controls.

TR: tricuspid regurgitation, non TR: mitral valve disease without tricuspid regurgitation.
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Fig. 6. Diastolic descent rate (DDR) of the tricuspid valve and RV/LV ratio.
DDR in TR is apparently decreased as compared with those of normal, ASD and non TR.
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Fig. 7. mRA and RV in 3 groups of tricuspid regurgitation.
A group: positive thrill on the right atrium at operation.
B group: negative thrill on the right atrium but large amount of jet.
C group: negative thrill and minimal jet.
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Fig. 8. mPA and C.I. in 3 groups of tricuspid regurgitation.
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Fig. 9. mRA and DDR of the tricuspid valve in tricuspid regurgitation (left), and
DDR in 3 groups of tricuspid regurgitation (right).

57, TR #|< non TR X W IEFHEMETR L. doxical movement Z RLICF &R h ol F
DDR ofEiz Ffies oM F 05 & & BB Bk R IRV HFHENRE D O DR H BT b H
BRoAEPo7. ZRARAFTLE I AED »bbF, RVILV ks ASD icx b h 338k

volume overload & L T, .>ZEHE® paradoxi- &L, LEPED paradoxical movement
cal movement # R+ Z LA HMBA TV 3403, BHE LR CFINRD - Tz.

F4 o TR 4 13 ffilcix, 3 40742 BElo para-

— 183 —



Eﬁ’ ﬁlﬁl’ m%! li ﬁ)

E E3

SRFAFASEAE DN L REE T, mTHEN
b EMETH B, UCG FIRLVE L RIBERE
boTwa. &, Fx ko EEFEECA
Bt L= SR REASAESE X, BIRMICEBHL, F
i E 23R CER S hicER T, MBmER X
BRI ZRFAERLIEZ E LD TH
5. SRABCBENELEBELALERL, AR
EEOFEARR L OFIROFLK, HRPBD bhic
ERBEThoTe. ZhidBa BHBKE, &b
£ HBT 5 =ZRFAHEADIEDORETH 5.

BEHRESE - ERFAFHRLE D UCG
Rix, Joyner 5, fuH &%, A6 P, HEHL 10
BHBRRT3 X 51, BEFREECMER= =
— [, SRFxa—idEREERL, DDR o
EFHAALNS. SE, BABHRLELEL %
s todizv: TR ¢, HLHICEF L
» & DDR n{E FEMAA# bz, Zhix TR
A0 L W REIEFESRL, ASD 2L LR 3
FiRTH- 1.

SEORETE, DDR o EFiEin 5 0
mRA, RV £, mPA, CI 7 ¥ ok & Btk
72 <, EFiHEEo TR oBEEE L LEEOH
B ol Zhix, SRBEASERSIECBT
53=4kHFxa—n DDR ET%, FigKic
= RFBBMFAROMXALIET, HE com-
pliance DIETR EL K DERM»LE XTI
AbRVILERBLTYS. ZhidS%oOME
ARLBbhs. ZRFAFEFRER, MmME
B3R LD EEZONTY 38, SEOHK
#Hoix, mPA L TR 0 EEE L XBIEME A 5
- Jz. .
4&Eo TR #1113 4%, 3£40HHBLEFRO
B #l > paradoxical movement /R L iz 4 &7
»oiz. UCG gLz RV/ILV Hix 02~12
(E%: 01~06) <, ASD Tiz06~16ThY,
TR fFICERERFFEHRORKE ST r2bL T
FEBRKE LS B VWHIBELL, L=EHRE O para-

doxical movement ¥ % 7z3icix, TR 0 EEE
P e AEEORE &, EELOBER EREEL
Z3LBbh 3.

E #

RIEFEAEICAD L, BRI EZRFPHASFTE
i (TR) L Wi s h, FHizczHBRTERSH
7213 flicovT, UCG 2FvT, ZRFx=
—, AEOKE S, LEPROBE IOV THRE
L7e. FHi6 X CHRFTREZ, AF, AEOHK
BdHY, SRFPZIFLALBEOELERCER
REOTLRIFEH T, FINFITRERI B O
Iz,

TR o UCG Bz, =RFf=x =2—i% ampli-
tude 12~29 mm (34 20), diastolic descent rate
(DDR) 22~98 mm/sec (F#y: 65) T, L<KIK
DDR HIE# (60~180 mm/sec, F#g: 110) X v
ETFEmEZRLE. Zhiz TR &bl HEig
REEO=ZRFa—L Y bHL2IETLTY
7. LdL, zo=ZRFxa—n DDR ETFI,
WETOOEY 7 —F VOEBYEE, AEE, il
BIREHE, OREER X Ui o =R FHTROE
BELixEERa b bofe. TR DZRFT
a—o DDR KT icid, FEWILKIC X 3%
MmFERIET &, 4 % compliance IETF&ICL 5
HOESHBAEEL T3 LBbh 3. LEF
fBix, 2605 b 3HoH3EBEID paradoxical
movement #7;xL7z. RV/LV luix, EEEZTR
FTLOPLEEETRTLOETEHND - 7.

X @k
1) Silver JH, Ranganathan CL, Wigle ED: Mor-
phology of the human tricuspid valve. Circula-
tion 43: 333, 1971
2) Hansing CE, Rowe GG: Tricuspid insufficiency.
A study of hemodynamics and pathogenesis.
Circulation 45: 793, 1972
3) Kawashima Y, Nakano S, Manabe H: Tricuspid
insufficiency. A study of hemodynamics. Jap
Circulat J 38: 853, 1974
4) Diamond MA, Dillon JC, Haine CL, Chang S,

184 —



5

6

)

~

Feigenbaum H: Echocardiographic features of
atrial septal defect. Circulation 43: 129, 1971
Meyer RA, Schwartz DC, Benzing G, Kaplan
S: Ventricular septum in right ventricular volume
overload an echocardiographic study. Amer J
Cardiol 30: 349, 1972

Seides SF, DeJoseph RL, Brown AE, Damato
AN: Echocardiographic findings in isolated,
surgically created tricuspid insufficiency. Amer J
Cardiol 35: 679, 1975

7) Joyner CR, Hey BF, Johnson J, Reid JM: Re-

flected ultrasound in the diagnosis of tricuspid

— 185 —

ZRFAMERSIEOL= = — [

stenosis. Amer J Cardiol 19: 66, 1967

8) Wada O: Detection of the tricuspid lesion with

the ultrasound cardiogram. Jap Circulat J 36:
1277, 1972

Nimura Y, Wzada O, Mochizuki S, Matsuo H,
Aoki K, Kimura H, Izumi T, Eng B, Kato K,
Abe H: The ultrasound cardiogram of the tri-
cuspid valve in healthy subjects. Jap Heart J 13:
394, 1972 ;

Fujii J, Morita K, Watanabe H, Kato K: Tri-
cuspid valve echograms in various right heart
diseases. Cardiovas Sound Bull 5: 241, 1975





