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51-year-old man was referred to our cardiology depart-

ment for examination of a systolic murmur. Physical
examination indicated a grade 3 systolic murmur at the
fourth left intercostal space. Transthoracic echocardiogra-
phy (TTE; Figure 1A) and heart dynamic computed tomog-
raphy (Figure 1B) demonstrated a double-orifice mitral valve
(DOMYV) with 4 papillary muscles (triangles). Two valve ori-
fices were separated by a complete bridge (arrow). The pos-
teromedial mitral valve was larger, and the anterolateral mitral
valve was smaller. The anterior leaflet of the anterolateral
mitral valve prolapsed owing to chordae rupture, while color
Doppler showed severe mitral regurgitation (Figure 2, Movie |
in the online-only Data Supplement). No other combined con-
genital abnormalities were detected. Three-dimensional TTE
clearly showed two orifices of the mitral valve (Movie Il in the
online-only Data Supplement). Transesophageal echocardiog-
raphy (TEE) confirmed the diagnosis of DOMYV and mitral
valve prolapse (Figure 3). Three-dimensional TEE provided a
better understanding of the mitral valve and the prolapsed leaf-
let (Figure 4, Movie III in the online-only Data Supplement).

Discussion

Double orifice mitral valve is a rare congenital defect char-
acterized by 2 orifices in the left atrioventricular valve area
that usually possess independent chordal attachment to pap-
illary muscles. After the first report by Greenfield in 1876,
various types of DOMV have been reported according to the
morphology of DOMV and combined abnormalities. Three-
dimensional echocardiography has recently become available
and has extended the morphological understanding of the dis-
ease to over conventional 2-dimensional echocardiography.'

Combined heart defects are common, but DOMYV can also
occur as an isolated congenital anomaly. The morphology

of DOMYV in our case was also an isolated congenital defect
with complete bridge type (type 1), of the other 3 types
described previously.? Each mitral valve has 2 separate
mitral leaflets, 2 papillary muscles, and attached chordae
tendinae that could be clearly visualized using both TTE
and heart dynamic computed tomography scan. Previously
reported cases of DOMYV had single or multiple papillary
muscles.** However, previous echocardiography techniques
had lower resolution; therefore, an accurate papillary mus-
cle count could be determined only by open heart surgery
or autopsy. In the present case, we could identify 2 com-
plete sets of mitral valves including 4 papillary muscles and
related structures by using a multimodal approach of TTE,
heart dynamic computed tomography scan, and TEE. Three-
dimensional TEE also provided valuable information about
the location of the prolapsed site from the complex mitral
valve anatomy.
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Figure 1. Two-chamber view on transthoracic echocardiogra-
phy (A) and heart dynamic computed tomography (B) showing

a double-orifice mitral valve with 4 papillary muscles (triangles)
and a bridge between the 2 mitral valve orifices (arrow). A large
posteromedial mitral valve (1) and small anterolateral mitral valve
(2) are indicated.

FR 18Hz
17cm

Figure 2. Apical 2-chamber view on transthoracic echocardiog-
raphy showing mitral regurgitation. Note the flow convergence
at the anterolateral portion of the mitral valve (triangle) and the
regurgitant flow in the opposite direction (arrow).
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Figure 3. Two-dimensional and color Doppler transesophageal
echocardiography image. A, Diastolic phase showing the double
orifice of the mitral valve with dual mitral inflow. B, Systolic phase
showing prolapse of the anterior leaflet of the anterolateral mitral
valve (arrow) and mitral regurgitation color flow. LA indicates left
atrium; and LV, left ventricle.
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Figure 4. Three-dimensional transesophageal echocardiography
images of the diastolic (A) and systolic (B) phase showing 2 mitral
valves and mitral valve prolapse (arrow) from the aspect of the
left atrium. LA indicates left atrium.


http://circ.ahajournals.org/

/102 ‘0T Afenuer uo 1s9nb Aq /Bio'sfeulnofeye-a.1o//:dny wouy pepeojumoq

Associatione

' I ez American
QLm_u.l.aIJQD “ Heart

Three-Dimensional Echocar diographic Reconstruction of Double-Orifice Mitral Valve and
Mitral L eaflet Prolapse
In-Cheol Kim, Y un-Kyeong Cho, Hyungseop Kim, Nam-Hee Park and Kwon-Bae Kim

Circulation. 2014;130:e87-e88

doi: 10.1161/CIRCULATIONAHA.114.011373
Circulation is published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 2014 American Heart Association, Inc. All rights reserved.
Print ISSN: 0009-7322. Online ISSN: 1524-4539

The online version of this article, along with updated information and services, islocated on the
World Wide Web at:
http://circ.ahajournal s.org/content/130/10/e87

Data Supplement (unedited) at:
http://circ.ahajournal s.org/content/suppl/2014/10/15/130.10.e87.DC1.html

Permissions: Requests for permissions to reproduce figures, tables, or portions of articles originally published
in Circulation can be obtained via RightsLink, a service of the Copyright Clearance Center, not the Editorial
Office. Once the online version of the published article for which permission is being requested is located,
click Request Permissionsin the middle column of the Web page under Services. Further information about
this process is available in the Permissions and Rights Question and Answer document.

Reprints: Information about reprints can be found online at:
http://ww.Ilww.com/reprints

Subscriptions: Information about subscribing to Circulation is online at:
http://circ.ahajournal s.org//subscriptions/



http://circ.ahajournals.org/content/130/10/e87
http://circ.ahajournals.org/content/suppl/2014/10/15/130.10.e87.DC1.html
http://www.ahajournals.org/site/rights/
http://www.lww.com/reprints
http://circ.ahajournals.org//subscriptions/
http://circ.ahajournals.org/

