
diagnosis and treatment of peripheral artery diseases of the european society of
cardiology (ESC). Eur Heart J 2011;32:2851–6.

75. Agabiti Rosei E, de Simone G, Mureddu GF, Trimarco B, Verdecchia P, Volpe M.
for the Joint Committee of the Italian Society of Hypertension (SIIA), Italian
Society of Cardiology (SIC), Associazione Nazionale Medici Cardiologi Ospeda-
lieri (ANMCO). Arterial hypertension and cardiac damage: diagnostic and thera-
peutic guidelines. High Blood Press Cardiovasc Prev 2008;15:141–69.

76. Verdecchia P, Staessen JA, Angeli F, de Simone G, Achilli A, Ganau Aet al. on
behalf of the Cardio-Sis investigators. Usual versus tight control of systolic

blood pressure in non-diabetic patients with hypertension (Cardio-Sis): an open-
label randomized trial. Lancet 2009;374:525–33.

77. Okin P, Deveraux R, Jern S, Kjeldsen SE, Julius S, Niemine MS et al. Regression
of electrocardiographic left ventricular hypertrophy during antihypertensive
treatment and the prediction of major cardiovascular events. JAMA 2004;292:
2343–9.

78. Harazny JM, Ritt M, Baleanu D, Ott C, Heckmann J, Schlaich MP et al. Increased
wall/lumen ratio of retinal arterioles in male patients with a history of a cerebro-
vascular event. Hypertension 2007;50:623–829.

IMAGE FOCUS
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

doi:10.1093/ehjci/jes276
Online publish-ahead-of-print 2 December 2012

Double-orifice tricuspid valve in Ebstein’s anomaly
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An asymptomatic 35-year-old male was referred
for echocardiography due to an abnormal ECG.
Two-dimensional transthoracic echocardiogram
(2D TTE) showed a displacement of the septal
leaflet of the tricuspid valve towards the apex
(Panel A1). The diagnosis of Ebstein’s anomaly
was established. The 2D TTE study suggested
the existence of a double-orifice tricuspid valve
(Panel A2; Supplementary data online, Movie
S1) with mild tricuspid regurgitation across
both orifices (Panel A3; Supplementary data
online, Movie S2). Three-dimensional transthoracic echocardiogram (3D TTE) was performed to more accurately define the valve
structures using GE vivid 9. 3D TTE showed a tricuspid valve with double orifice, with normal and completely independent
opening and closing movements. A larger main orifice appeared situated in the medial position with a minor orifice, close to the
septum (Panels B and C; Supplementary data online, Movies S3 and S4).

Given the excellent functional class, the absence of complications, or significant tricuspid stenosis or regurgitation, the patient did
not require any type of intervention.

A double-orifice valve is an uncommon anomaly. Most of the published cases are described in the mitral valve. This anomaly is
characterized by a valve with a single fibrous annulus with two orifices that open into the ventricle. Ebstein’s anomaly is a congenital
heart disease with a highly variable anatomical presentation. The existence of a double-orifice tricuspid valve is an extremely rare
finding.

Transthoracic three-dimensional echocardiography can see the tricuspid valve from the right atrium and the right ventricle, provid-
ing a detailed information of the abnormal tricuspid valve anatomic structures in the Ebstein anomaly.

Panel A1. A four-chamber view. Apical displacement of the tricuspid septal leaflet with the consequent atrialization of part of the
right ventricle. RA, right atrium; LA, left atrium; RV, right ventricle; LV, left ventricle; TV, tricuspid valve.

Panel A2. An apical coronary sinus view in diastole, which suggests a double-opening tricuspid with one larger most medial orifice
(TVm) and other minor close to the ventricular septum (TVs) (Supplementary data online, Video S1).

Panel A3. The same view with colour Doppler in systole, appreciated a mild tricuspid insufficiency in both orifices (Supplementary
data online, Video S2).

Panel B. Three-dimensional TTE showing the tricuspid valve from the atrium. Double-orifice opening of the tricuspid valve in
diastole is displayed.

Panel C. Three-dimensional TTE showing the tricuspid valve from the ventricle. Double orifice of the tricuspid valve during the
cardiac cycle is displayed. Closed in systole (C1), completely open in proto-diastole (C2), with partial closure in the diastasis (C3)
and new aperture after the atrial contraction (Supplementary data online, Videos S3 and S4).

Supplementary data are available at European Heart Journal – Cardiovascular Imaging online.
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