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Summary

Right heart catheterization with double-lumen phonocatheter of AEL was performed in 10 cases
to study tricuspid regurgitant murmur. The examined subjects consisted of 4 patients with
organic tricuspid regurgitation (Ebstein’s anomary 2, pure tricuspid insufficiency 1, endocardial
cushion defect 1) and 6 patients with relative incompetence associated with mitral valvular
diseases.

In two cases of Ebstein’s anomaly, an ejection systolic murmur in the atrialized right ventricle
was louder than in the right ventricle or right atrium. In cases of pure tricuspid insufficiency and
endocardial cushion defect with tricuspid regurgitation, the largest holosystolic murmur was found
at the tricuspid area of right atrium.

Moreover, each of 6 subjects with functional incompetence showed a pansystolic murmur
relatively localized at the tricuspid area of right atrium with augumentation in inspiratory phase.
In some cases the third sound was clearly recorded in the right ventricle.

The intracardiac phonocardiography is supposed to be useful to diagnose even a slight tricuspid

regurgitation not detected at chest surface.
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Figure 1. Ebstein’s anomaly (Y. S. 27yr.)
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Table 1. Cases of tricuspid insufficiency

Organic tricuspid insufficiency
Ebstein’s anomaly 9
Tricuspid insufficiency
Endcardial cushion defect

— —

Relative tricuspid insufficiency
MS 4+ TI
MS + Al +TI
MS + AIS+TI
MS + (WPW) +TI

— O

Y. S. 27yrs.

Angiocardiogm(injection site: RA)

‘-0 mmHg

(left upper) PCG reveals an ejection systolic murmur and IIIrd sound. (left lower) Presence of atria-
lized right ventricle (ARV) is confirmed by intracardiac electrogram (I-ECG). (right) Angiocardiogram
shows a remarkable enlargement of right atrium and tricuspid groove (arrow).
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Figure 3. Tricuspid insufficiney (J. R. 3lyr.)

(left upper) PCG shows the pansystolic murmur, tricuspid opening snap, IIIrd sound, and mid-diastolic
murmur. (left lower) I-ECG reveals no evidence of atrialized right ventricle. (right) Tricuspid regur-

gitation is found with angiography.
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Figure 4. Tricuspid insufficiency
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The dye-dilution curve obtained by the
injection of diagnogreen into pulmonary
artery shows neither mitral regurgitation nor
shunts, but tricuspid insufficiency is reco-
gnized by the injection of dye into right
ventricle and right atrium.
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Figure 5. Tricuspid insufficiency (J. R. 31 yr.)
The maximal tricuspid regurgitant murmur is recorded in the right
atrium just above the tricuspid valve.
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Figure 6. ECD+PH (H. M. 34 yr.)

Left ventriculography reveals mitral cleft and
opacification of left and right atria, right ventricle
and pulmonary artery.
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Figure 7. ECD+PH (H. M. 34 yr.)

The elevated pressures of right and left atria of the same patient as in Figure 6, are suggestive of

both tricuspid and mitral regurgitations.
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Figure 8. ECD+PH (H. M. 34 yr.)
PCG shows the holosystolic murmur with slight mid-diastolic murmur at the 7th left inter-
costal space on the mid-clavicular line.
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Figure 9. ECD+PH (H. M. 34 yr.)
I-PCG in the right atrium suggests that the holosystolic murmur is due to tricuspid regurgitation,

but the systolic murmur in the right ventricle is probably produced by left to right shunt.
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Expiration

Figure 10. MS+relative TI (Y. S. 37 yr.)

Inspiration

The holosystolic murmur in the right atrium increases on inspiration, but decreases on expiration.

DI LAFEROFRAME bR, BB CHLENIC
IH 5] i’x:ﬁy)ﬁ:.

£

ZXSABIREREORBMNE, IR A A b
WTHT LL AL Tldis\ . SEREER IR, 5
SRR, OEX, KX,
CIERSE e EX BT LT 50, EWENLD
DEZMNITED L DITONTITHR E Lis b o
NHH, ARD EEC b OBl T
e, DIMERYEIRELZRFICH T —F A58
WIS THFELEARIT S LERD D, AT

2ENT BB 5. LB OEE T,

SERMMP A MIED LHABIS 2 52 8T
TG EBbR S, XBICBE R E Licu
HFOREIT LD TH, & Bbh 5.

T % DB 7= Ebstein’s anomaly o [Py
COWTERT D E, BRSNS O FE L
HETRKT, FEELEBRNOHS XM S, TH
HIEREATREZETH D, FOFLERFIC
DUTUR, BHEAE & DDA 5 M O UG Y
LT HABTE R TR LI =R 0%

LA 7 — 7 1B,

ENBESLTuws L Bbhs. Lo L, Browneb
A S BRI S 2, OHMEAE T
VEDUHEIIAHE S 2 08 Ui & 38R LTus 2 508, 20

T xDFEGE L B 5T CH 2%, Ebstein’s ano-
maly (IEGNC X b RIS EREEEIC 2 B3 Ly
DT, 5HOBHIALEL Bbh 5.

HMs =R AHAMASIE TR, ABH=LAH
LTHEE R TE S AT, W UAREN
THOERMEEMAENLDOLE ST —F A% Eik
CEHFIINE L e b 10, BENLAEREADG]
EWEHRLDEL, BREMOTEY AL 5
ERDH D,

RER I = AP PSRN 4 & BB e = 4P B S
g & DERNE, uWua&bbf%kﬁﬁLu
FR KRR & HEF RO R & OBt X OFRM
BREOR A HENLE L HE 2 5.

HIZ, ZRAPIHEFTOVTIE, 155 & OEL
PEERRETH D0, = 0Ho@icit, UCG
LOEREORNLEXITS 222X h,D hE
EhBEEZD.

OALEFEEAREORA L LT, ATHIER
Ld 0, ol o R S5 +ocHize s o

— 126 —



LK, ZRAMBEREOBMICHEMATHS L

ExB.

&

A
aff

LDPOTEER, 2BER X OHR =278
ReonzWnicHF R TH H, Ebstein’'s anomaly i
B LTk, DB EAEEN Tk O UL I 235

#wSh,

L b PG MRS Tk e <, BRHEHEIR

faaEs S R g St (LD ZRARPABIN 24 T
VX, ZHRFPE_E TR O YU IDIHES Ao L.

b4

D

3)

4)

5)

6)

()]

8)

9

ik
Follath F, Hallidie-Smith KA : Unusual electro-
cardiographic changes in Ebstein's anomaly.
Brit Heart J 34 : 513-519, 1972
Genton AE, Blount SG : The spectrum of
Ebstein’s anomaly. Amer Heart J 73: 395-425,
1967
Kumar AE, Fyler DC, Miettinen OS, Nadas AS :
Ebstein’s anomaly. Clinical profile and natural
history. Amer J Cardiol 28 : 84-95, 1971
Lev M, Liberthson RR, Joseph RH, Seten CE,
Kunske RD, Eckner FAO, Miller RA: The
pathologic anatomy of Ebstein’s anomaly. Arch
Path 90 : 334-343, 1970
Schiebler GL, Adams P Jr, Anderson RC, Am-
platz K, Lester RG : Clinical study of twenty-
three cases of Ebstein’s anomaly of the tricuspid
valve : Circulation 19 : 165-187, 1959
Hipona FA, Arthachinta S : Ebstein’s anomaly
of the tricuspid valve. A report of 16 cases
and review of the literature. Prog Cardiovasc
Dis 7 : 434-448, 1965
Crews TL, Pridie RB, Benham R, Leatham A :
Ausculatory and phonocardiographic findings in
Ebstein’s anomaly. Correlation of first heart
sound with ultrasonic records of tricuspid valve
movement. Brit Heart J 34 : 681-687, 1972
Ahn AJ, Segal BL : Isolated tricuspid insuffi-
ciency. Clinical features, diagnosis and manage-
ment. Prog Cardiovasc Dis 9: 166-193, 1966
Salazar E, Levine HD : Rheumatic tricuspid

10)

1D

12)

13)

14)

15)

16)

18)

—127—

=P FRO O PO X 2 i

regurgitation. The clinical spectrum. Amer ]
Med 33 : 111-129, 1962

Luisada AA, Dayem MKA : Functional diastolic
murmurs. Amer Heart ] 84 : 264-272, 1972
Rivero-Carvallo JM, Garza de los Santos : Real
and apparent apical impulse in tricuspid lesions.
Differentiation of mitral and tricuspid murmurs
and sound. Amer J Cardiol 4 367-372, 1959
Rios JC, Massumi RA, Breesmen WT, Sarin
RK : Auscultatory features of acute tricuspid
regurgitation. Amer J Cardiol 23 : 4-11, 1969
Baron MG, Wolf BS, Steinfeld L, Van Mierop
LHS : Endocardial cushion defects. Specific
diagnosis by angiocardiography. Amer J Cardiol
13 : 162-175, 1964

Somerville J, Resnekov L : The Origin of an
immediate diastolic murmur in atrioventricular
defects. Circulation 32 : 797-801, 1965
Giinther KH, Miinster W : Intracardiac phono-
cardiography and hemodynamics in pure mitral
insufficiency. Cardiologia 53 : 321-331, 1968
Leighton RF, Page WL, Goodwin RS, Molnar W,
Wooley CF, Ryan JM : Mild mitral regurgitation.
Its characterization by intracardiac phonocardi-
ography and pharmacologic responses. Amer J
Med 41 : 168-182, 1966

Leen DF, Leonard JJ, Lancater JF, Kroetz FW,
Shaver JA : Effect of respiration on pansystolic
regurgitant murmurs as studied by biatrial
intracardiac phonocardiography. Amer ] Med
39 : 429-441, 1965

Delzant JF, Forman J, Machado G, Calisti G :
Insuffisance tricuspidienne functionnelle et
organique (A propos de 60 cas étudiés par
cathétérisme et phonocardiographie intracavi-
taire). Arch Mal Coeur 60 : 305-332, 1968
Segal BL, Novack P, Kasparian H : Intracardiac
phonocardiography. Amer J Cardiol 13: 188-
197, 1964

Browne M]J, Caddell JL, Talner NS, Reisman
M : Correlative study of the clinical, hemody-
namic, electrocardiographic, and phonocardio-
graphic changes in Ebstein’s malformation of
the tricuspid valve. Circulation 24 : 895, 1961
(abst.)



I, GHEE, Ao, vEN, A, =, SH, M5

RGPS

EAGEEIFIEKRE=ZWED SRR S
FEDLEALFICOLTTIInFEFTIThEL,
MI @& Lz TI oFFiccdh, & CHxt
Wic TI OBETTIREL, FOZWDHDIC
OEROERY & s tcie, ML OS2 O
CEHLTET, Hiend TIHnH 5 L 5ciib
NHEVHSEERDHDERBSOTTIREL, £

DBLEOEIMLED L 5ICSHE LAETL x 5 e

#WE (B RE=ZMED - ML OHERE DO PILTE
HHOLFBTHNTERET L, ASD BicWED

D

ZETIZECETHREDL, bhibhoffis T
% Lewis oo+ -3 ) JjXCix, coronary
sinus # %\ % great coronary vein #fE\~T
i, AODRTIREEAEHENENRFRADT,
B DO CelgbhEB 5T E40RED,

WACRKE ZNED : &b b Licondt L
F A DS, Ebstein o 1 f4-C atrial ¢ extrasound
EHHE Lich.

#ME W5 A e atrial o extrasound 134 H F
HATL.

—128—



