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Summary

The ultrasonic cardiographic (UCG) study was performed on 5 patients with Ebstein’s anom-
aly, whose diagnosis were established by cardiac catheterization.

An echo of the anterior tricuspid leaflet was easily recorded in all cases. Characteristically it
was recorded simultaneously with mitral echo when a transducer was placed at the 3rd or 4th
intercostal space to the left sternal border. The pattern was biphasic. = When the transducer
was directed inferiorly and medially, tricuspid valve and a large echo-free chamber (supposedly
right atrium) were recorded. A part of the posterior wall of this chamber showed systolic an-
terior motion and the other part diastolic anterior motion. We presume that the former indicates
the posterior wall of the artialized ventricle and the latter the proper right atrium. The dimen-
sion of the chamber behind the tricuspid valve was 4.0 to 6.1lcm.

When tricuspid echo was recorded simultaneously with mitral echo, an amplitude of tricuspid
echo was larger than that of mitral echo in 3 cases and ranged from 31 to 38mm. Tricuspid
closure was delayed by 0.04 to 0.10 sec after mitral closure, and coincided with the time of
the sail sound. The tricuspid DDR was 73 to 189 mm/sec. Beginning of tricuspid opening was
approximately the same as that of mitral opening.

UCG is a very useful method for diagnosis of Ebstein’s anomaly.
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Table 1. Clinical findings in the 5 patients studied.

CASE | 2 3 a4 5
Sex Age F16 F30 F32 M37 F25
A Fatig. Tachy. Fatig. Fatig. Fatig.
Subj. Symp. &
yme Palp. A hiacks Ex. Dysp.
NYHA i ¥ i’ T 1
Cyanosis + + ES 2 +
CTR(%) 50 53 62 55 67
ECG Rhythm S. Arrhy S. Arrhy. OSR OSR OSR
Axis LAD RAD RAD LAD RAD
QRS IRBBB CRBBB CRBBB CRBBB IRBBB
Others _— T 1"AVB | 1°AVB | 1°AVB
pcg sl + + + + +
sSs t 1 t 1 ¥
I spl. + + + + +
Ip ! ! ! ! !
n + + + + +
g + + + = +
SM + + + + +
DM = = - - -
Card-
Cath, PAW Fa 6 6.5(LA) 5 4.5
MPA 21/5 21/6 16/8(PVvW)|  20/8 20/5
RV 27/7 2u/4 18/7 20/2.5] 17.5/1.5
RA 7 6 7 3.7 2.0
R=L + - i@ - +
L-R - - = - +
Abbrevations:

Fatig: general fatigue, Palp: palpitation, Tachy. Attack:
tachycardia attack, Ex. Dysp: exertional dyspnea, S.
Arrhy: sinus arrhythmia, Ispl.: Ist sound splitting, SS:
sail sound, 1 : increased, IIp: pulmonary component of
the IInd sound, { : decreased, III: Illrd sound, IV: IVth
sound, SM: systolic murmur, DM: diastolic murmur,
PAW: mean pulmonary arterial wedge, LA: left atrium,
MPA: main pulmonary artery, PVW: pulmonary venous
wedge, RA: mean right atrium, R-L: rightleft shunt,
L-R: left-right shunt.
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normal Ebstein

Figure 1. Direction of the beam in diagrammatic
cross section of the heart.
AV: atrialized ventricle.
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Ebstein 5550 UCG

Figure 2. UCG of the anterior tricuspid and mitral valve

In this and all subsequent registrations the top of the figure represents the anterior direction.

~
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Figure 3. UCG of the tricuspid valve and supposed right atrium.

(see text for detail).
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Table 2. Summary of the UCG findings in Ebstein’s
anomaly.
Case 1 2 3 4 5

Cath. Diag. |d.d.TV d.d. TV d.d. TV d.d.TV d.d. TV
huge RA |huge RA |huge RA |huge RA TI

ASD ASD TI ASD
RADd 5.1 5.8 5.1 6.1 4.0
s 42 48 3.0 45 27

(cm)

TV pattern | biphasic| biphasic | biphasic| biphasic | biphasic

max.amplitude| 36 38 S 33 31
(mm)
C-D/C-E(%)| 25 25 ¥ 50 64
MV pattern | biphasic | biphasic | biphasic [ biphasic | biphasic
- max ampli tude 27 34 22 21 34
(mm)
C-D/C-E(%)| 25 53 455 50 44
DDR(MXmm) 62 72 100 111 163
DDR( T Xmm) 73 180 * 189 160
Mc-Tc time 009 0.04 0.10 009 0.06
(sec)
.
Abbreviations:

d.d. TV: downward displacement of tricuspid valve,
RAD: right atrial dimension, *: no calculation was done
because of incomplete recording, DDR(M); diastolic
descent rate of mitral valve, DDR(T): diastolic descent
rate of tricuspid valve, Mc: mitral closure, Tc: tricuspid
closure.

Ebstein 550 UCG

L bh 3mm /XDt (Table 2).
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Figure 4. Sail sound and late tricuspid Cclosure.

Abbreviations: MC: mitral valve closure. TC: tricuspid valve closure. SS: sail sound. I: 1st sound, II: IInd

sound, III: IlIrd sound, IV: IVth sound.
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Figure 5. UCG of the anterior tricuspid valve and supposed right atrium.
(left) proper right atrium (right) supposed atrialized ventricle.
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U0 EBE LT, 3D THE2D0HE-> T3
DT, Lol flo12bHITYT. HBEOHFOD
dislocation & #», & % id malformation iz U T
b, HEDOEWSEZ - NI DRDDTTUN
EY, FNTLEOLDSE - dHbEEID
T, TNRAREBALN TV SEXT, 12
EAEPRERZELAODNIILE I EVI T &

BE IR EF A BRI, JEH T amplitude
BREOEW ) —BZFT RS DO TUD
bhFRA. ILIZCEADELY, BT a—Hs
[k 5 &) ik, UCG Tir—&F5H &
CATHAI EBRNET.

HE (GHIEHRRERSE v 2 —) 1SS ¢H
NWTCEWE T sail soundT9H3, I FH 5 0.055
EHNTCTEVEUNLTTRA. 25 0ET&, Q
PHMED T E, KH0.13 55 0.14sec T h>.

BE COODEREAEPLILT, Q»HHl-T
ZOMLiTiEh .

HE AL F D sail sound DFELED, 1FAED
® Ebstein JETd % », Fb LW, ZHicEd
RHIPITH B EWV I T E2RFT B DIT—FL
WHTROE S ILBSDTY. § bAAZNIZYT
MEERITELSVERBVETY, LA HEEIITES
FiRIZEECET. BT 51T COLFIR, atria-
lized OEBEOWHDIZHiT, JEHIT KxL -
TODER Y 2 E&HI12HDED spannen X 1 3 72
DIEBEDFENI ZAIRL—REEZEALTBHDT
TH, IV L) BEFTELEREFEE2R
TE, ZAQOEVEREET, ETihALIKKE
REPHTERBABRVE ) BERATCS VY
TH, £IUVETE, ZIEEDILLDLLBND
TIUINE D, ZRAOH XU TEHELBEMT
DIZYEDBLD Y, ZNhLEROELEMTIE,
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ANESTDETTDLHEVEDPLLLEN. £
NTERAVZENETE ZNVIKEL L E I b W
I ERbLx - LEEMRMBDL EVI D, REHO
ZZICHUT, WEbLx-> EBRZEUTEILA
TCINVETUNE §, sail sound DFRED % #
ZXLBERBATBLNELILL, ZDOC L%
HATHIKEEIZVDITY. Zhbbd b H)—HE,
=4O & & sail sound & OESHE 2 H A Tu iz
EILWERSDTT.

BE . TOC &3 HFEMEE O P SEENSFE U
WODT, BATHIZIEEET.

B (LKERBRED @ Zl3ED274 FO
DEFRIC SS 23 % F U2 Did sail sound D7z
AT, sail sound &) FERTIAE DILHYD
123y D1ZAH -5 DTY. Mary Fontana & 17:

Ebstein j5®» UCG

ODWBOVHUILDIEA ) LB HIDTTY, ki
LD, N HDENEDRIKGCEE 2 Uiz
O ¥4 &, true RV cavity® pressure
DL ENDIE, FIDiICFa e by ELh
s, TN LAEREALTY v— i b L
WBHEVBDD. ZORELOLFI—HITH0D
PPEWI T EBDNTELT, D& Tk
HWICK & =R OFTRDDEMICIE I A & Bz
T4, 3y bOPMBIEIZAENLL LT, ZD&
XCHAETH->T, £HiL»> T, FIZEDIL
LEBOBENNE UL ) BENETH2DTH
AHrENIIIICHPINTIH IT. FAE D,
C O Ebstein DJFEI2Z A THE LT, U
CLBETRHHEU e BO» EN I L IILEB o T
hET.
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