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The Violin Heart
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Abstract: Left ventricular false tendons are thin, fibromuscular structures which traverse the left ventricular cavity. They are thought to
be intracavitary radiations of the bundle of His. Usually these tendons span between the interventricular septum and the lateral wall or
a papillary muscle. They have been known to be a source of innocent and musical murmurs.

In this case report a peculiar left ventricular false tendon is shown—one extending between the two papillary muscles, giving the
appearance of a musical note. During ventricular diastole the tendon is pulled taut between the two heads of the papillary muscles and
during ventricular systole the tendon relaxes. The echocardiographic characteristics and possible long term implications are discussed.
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Introduction

Left ventricular myocardial bands—also called false
tendons—are anomalous fibromuscular structures
which traverse the left ventricular cavity.! They
originate in the interventricular septum and stretch
across the left ventricular cavity, implanting in either
the lateral wall or a papillary muscle.?

They may be associated with cardiac pathology or
they may be an isolated finding.>

Echocardiographically these structures may mimic
pathologic structures, such as intraventricular chorda
rupture, vegetation or thrombus.?

These tendons may be a cause of murmurs—a
musical murmur has been described when they are
pulled taut by ventricular dilatation.* A substudy from
the Framingham Heart Study have confirmed the
association of false tendons with innocent, precordial
murmurs, but they were not associated with a risk of
mortality.’

In this case report a peculiar left ventricular
false tendon is shown—the tendon extends between
the two papillary muscles, giving the papillary
muscle-tendon complex the appearance of a musi-
cal note. During the cardiac cycle the tendon is
continuously being pulled taut and relaxed during
ventricular diastole and systole respectively, thus
leading to the echocardiographical impression of
the playing of a musical cord, thus the term the
“violin heart”.

Case Report

A 23-year old, healthy Caucasian male was referred
for an echocardiogram by his primary care physician
who suspected the presence of a prolapsing mitral
valve, based on his auscultation of a midsystolic
click.

The patient never had any previous medical
or surgical problems and he was completely
asymptomatic. The midsystolic click was heard
during an examination done during a bout of flu.

During the clinical examination of the patient the
midsystolic click was not audible. No clinical abnor-
malities were detected and theelectrocardiogram
was normal.

Echocardiography revealed a peculiar left ven-
tricular false tendon which was clearly visible on the
parasternal, short-axis view between the two papillary
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Figure 1. Parasternal, short-axis view during diastole.

Note: This is the parasternal, short-axis view during ventricular
diastole. The ventricle is filled, thus pulling the tendon taut between the
two papillary muscles. Note the appearance of the papillary muscle-
tendon complex, resembling a musical note. The tendon is marked
with +.

muscles (see Fig. 1- the tendon is marked with +).
Also note the clear relaxation of tension on the tendon
during left ventricular contraction (see Fig. 2- the
tendon is marked with +).

Supplementary Figure 1 is a movie clip which
clearly demonstrates the continuous and rhythmic
cycle of the tendon being pulled taut and relaxing
during ventricular diastole and systole respectively.
Supplementary Figure 2 is a movie clip which clearly
demonstrates a structurally normal mitral valve.
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Figure 2. Parasternal, short-axis view during systole.

Note: This is the parasternal, short-axis view during ventricular systole.
The ventricle is contracted, thus reducing the internal diameter and
reducing the tension on the tendon as a result. During ventricular filling,
the tendon will suddenly be pulled taut and consequently a ping will be
audible.
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Discussion

In this case report a peculiar echocardiographical
entity is described—the “violin heart”. This picture is
the result of a false tendon extending between the two
heads of the papillary muscles.

The differential diagnosis of ventricular false
tendons include the following:' isolated, left ventricular
non-compaction, hypertrophic cardiomyopathy and
levo-transposition of the great arteries.

The production of sound*® is not the only
physiological action of tendons: Bhatt et al® have
demonstrated that patients with cardiomyopathy who
have false tendons present in the left ventricular cavity
have less severe mitral regurgitation. The mechanism
for this reduction in functional mitral regurgitation
is thought to be less severe mitral valve deformation
when a false tendon is present.® Long false tendons
are also at risk for rupture and can then act as a nidus
for infection or thrombus formation.'’

The embryologic basis of left ventricular false ten-
dons is unknown, but may be due to the extension
of the cardiac conduction system into the left ven-
tricular cavity."® False tendons can be associated with
ventricular septal defects, a bicuspid aortic valve and
coarctation of the aorta.'’

A substudy of the Framingham Heart Study’® have
shown that these tendons are not associated with an
increased mortality if no associated pathology is pres-
ent and thus, the patient in this case report has a good
prognosis.

Disclosure

This manuscript has been read and approved by
the author. This paper is unique and is not under
consideration by any other publication and has not
been published elsewhere. The author and peer
reviewers of this paper report no conflicts of interest.
The author confirms that they have permission
to reproduce any copyrighted material. Written
consent was obtained from the patient or relative for
publication of this study.

References

1. Ho ML, Masand P, Gutierrez FR. Left ventricular myocardial bands. MDCT
and MR appearance. J Thorac Imaging. 2009;24(2):119-24.

2. Abdulla AK, Frustaci A, Martinez JE, Florio RA, Somerville J, Olsen EGJ.
Echocardiography and pathology of left ventricular false tendons. Chest.
1990;98:129-32.

. Akcay M, Yeter E, Bilge M, et al. False tendon rupture mimicking
chorda rupture. Journal of the American Society of Echocardiography.
2009;22(8):972.e5-6.

. Roberts WC. Anomalous left ventricular band: an unemphasized cause of a
precordial musical murmur. 4m J Cardiol. 1969;23:735-8.

. Kenchaiah S, Benjamin EJ, Evans JC, Aragam J, Vasan RS. Epidemiology
of left ventricular false tendons: clinical correlates in the Framingham
Heart Study. Journal of the American Society of Echocardiography.
2009;22(6):746-7.

. Bhatt MR, Alfonso CE, Bhatt AM, et al. Effects and mechanisms of left
ventricular false tendons on functional mitral regurgitation in patients with
severe cardiomyopathy. Journal of Thoracic and Cardiovascular Surgery.
2009;138(5):1123-8.

. Rifkin RD, Harper KA, Tighe DA. Echocardiographic findings in rupture
of long false tendons: report of two cases. Echocardiography. 1996;
13:499-502.

. Vered Z, Meltzer RS, Benjamin P. Prevalence and significance of false
tendons in the left ventricle as determined by echocardiography. 4m J
Cardiol. 1984;53:330-2.

. Nishimura T, Kondo M, Umadome H. Echocardiographic features of false
tendons in the left ventricle. Am J Cardiol. 1981;48:177-83.

Publish with Libertas Academica and
every scientist working in your field can
read your article

“I would like to say that this is the most author-friendly
editing process | have experienced in over 150
publications. Thank you most sincerely.”

“The communication between your staff and me has
been terrific. Whenever progress is made with the
manuscript, | receive notice. Quite honestly, I've
never had such complete communication with a
Jjournal.”

“LA is different, and hopefully represents a kind of
scientific publication machinery that removes the
hurdles from free flow of scientific thought.”

Your paper will be:
° Available to your entire community
free of charge
Fairly and quickly peer reviewed
Yours! You retain copyright

http://www.la-press.com

Clinical Medicine Insights: Cardiology 2010:4

51


http://www.la-press.com
http://www.la-press.com

