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Cardiac murmur is defined as an auditt
tory vibration that is more prolonged than 
heart sounds and is characterized by intt
tensity (loudness), frequency (pitch), contt
figuration (shape), as well as the quality, 
duration and direction of radiation, and 
timing related to the cardiac cycle [1]. In 
daily practice these auscultatory findings 
can be detected either by stethoscope or 
documented by echocardiograpic Doppler 
flow signals. 

Based on S. Levine’s classification, a 
grade 1/6 murmur is so faint that it is 
hardly heard even with special efforts, 
whereas a grade 6/6 murmur is loud 
enough to be heard with the stethoscope 
just removed from the chest [2]. Cardiac 
murmurs detected by the human ear alone 
without the use of a stethoscope are very 
rare. The clinical conclusions that can be 
based on such auditory findings have not 
been well defined. 

We describe two patients who prett
sented with sudden shortness of breath 

associated with “sounds” originating from 
the chest that were detected either by 
themselves or by their close family memtt
bers. In these cases urgent cardiac surgery 
was indicated.

Patient Descriptions
Patient 1 
A 68 year old previously healthy man 
complained of shortness of breath during 
routine daily activity. For several nights 
before seeking medical aid, his wife nott
ticed “musical sounds“ coming from his 
chest. He reported no history of anginal 
pain, febrile illness or chest trauma. 

Physical examination revealed a body 
temperature of 36.5ºC, bounding arterial 
pulses, blood pressure of 130/70 mmHg 
and a regular heart rate of 96 beats/
minute. Cardiac palpation indicated a 
hyperdynamic left ventricle in the absence 
of cardiomegaly. When turning the patient 
onto the left lateral position, a musical 
sound originating from his chest was nott

ticed without the use of a stethoscope. 
Cardiac auscultation revealed a faint first 
heart sound, apical S3, a left parasternal 
short 2/6 systolic murmur and a 6/6 early 
musical diastolic murmur followed by a 
relatively short diastolic decrescendo comtt
ponent. Transtthoracic twotdimensional 
echocardiography showed preserved left 
ventricular size and function associated 
with both systolic and diastolic fluttering 
of the right coronary aortic cusp. Color 
Doppler study demonstrated significant 
aortic regurgitation. Transtesophageal 
echocardiography revealed tearing of the 
free edge of the right coronary aortic 
cusp, resulting in miscoaptation between 
aortic leaflets [Figure A]. Macroscopic 
evaluation of the diseased valve during 
surgery indicated thin and very delicate 
cusps on three leaflet aortic valves, 
with tearing of the edge of the right 
coronary cusp. Microscopic examination 
failed to show any inflammatory cellular 
components. After establishing a normal 
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[A] Trans-esophageal echocardiography revealed tearing of the 
free edge of the right coronary aortic cusp (arrow) causing 
severe aortic regurgitation. AO = aorta, LA = left atrium, LVOT 
= left ventricular outflow tract, RA = right atrium.

[B] Trans-esophageal echocardiography showing aneurysmatic 
dilatation of the non-coronary sinus of Valsalva ruptured (arrow) 
into the right atrium. 
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coronary angiogram, a successful aortic 
valve replacement using a 25 mm Mosaic 
Biological valve was undertaken.

Patient 2
A 20 year old previously asymptomtt
atic male was admitted with pulmonary 
edema. Two days before admission he 
began complaining of shortness of breath 
after repeated episodes of chest pain. At 
night, he noticed the sudden appearance 
of cyclic musical sounds originating from 
his chest.

Physical examination revealed a young, 
restless, dyspneic male, with 24 breaths/
min, body temperature 37ºC, collapsing 
arterial pulses, regular heart rate of 110 
beats/min and blood pressure 130/60 
mmHg. Both internal jugular veins were 
engorged, and coarse rales were detected 
over twotthirds of the lungs. Cardiac 
palpation revealed right ventricular uplift, 
and a continuous murmur with a musical 
diastolic component over the right paratt
sternal area was detected by auscultation. 
Transtthoracic echocardiography showed 
normal left ventricular size and function 
in the absence of valvular structural 
abnormalities. Doppler echocardiography 
demonstrated aortic regurgitation in the 
presence of a significant aortic to right 
atrial shunt. Transtesophageal color study 
established a diagnosis of rupture of the 
sinus of Valsalva into the right atrium 
[Figure B]. The surgical report confirmed 
this diagnosis. In the absence of aortic 

regurgitation, this defect was successfully 
repaired by a Teflon patch through a right 
atrial approach.

Comment
Different structures can be involved in 
chesttoriginated sounds. However, periodic 
noisy auscultatory findings are generally 
attributed either to respiratory or cardiott
vascular systems. Multiple causes have 
been proposed for the origin of cardiac 
murmurs: vibration of cardiac structures, 
turbulence, cavitation, and periodic wake 
fluctuation [3]. 

Musical murmurs are characterized by 
pure tone, high intensity and periodicity 
that may be detected in normal subjects 
but more often is found in various heart 
pathologies. The audiofrequency of these 
murmurs is dependent on the period 
of vibration of the abnormal structure 
involved [4]. These murmurs may be 
detected at different phases of the cardiac 
cycle, and can be transient in nature and 
innocent when they appear during the 
systole [5]. However, diastolic musical 
murmurs are generally associated with 
cardiac structural abnormalities. Using 
phonocardiography, these murmurs have 
been designated as honk, whoop, seagull 
cry, cooing, etc. Our cases demonstrated 
that musical murmurs can be extremely 
loud, and may be audible to the patient 
as well as to a person nearby. These 
auditory findings most probably originate 
from vibrations of abnormal cardiac 

structures: torn leaflet and flap of aortic 
sinus exposed to a high blood velocity 
jets. The sudden appearance of symptoms 
associated with these auditory findings 
should alert the physician to the importt
tance of early medical evaluation due 
to the possible need for urgent surgical 
intervention.
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The autoimmune condition myasthenia gravis results from the 
production of selftreactive antibodies to the nicotinic acetylcholine 
receptor (AChR). Because this receptor is required for the transtt
mission of signals at the neuromuscular junction, the aberrant 
nervetmuscle communication that results from an antibodytmediated 
inhibition of AChR clustering leads to muscular weakness at a 
range of anatomic locations. A small proportion of myasthenic 
patients do not carry detectable levels of AChR antibodies, and 
most of these present instead with antibodies directed against 
muscletspecific kinase (MuSK). Using an experimental model 
for myasthenia, Shigemoto and collaborators show that such 
selftreactive antibodies may mediate pathogenesis, too. After the 

induction of antibodies to MuSK by vaccination with a chimeric 
protein, rabbits developed progressive muscular weakness. Rett
duced AChR clustering was detected at neuromuscular junctions 
in tissue sections taken from these animals; and in cell culture, 
antibodies to MuSK diminished experimentally induced AChR 
clustering. It will be important to establish whether antibodies 
to MuSK or other neuromuscular targets have an equivalent 
influence on myasthenia gravis in humans; if this is the case, 
then improved mechanistic understanding of the disease and 
new therapeutic options may follow. 
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