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A pat ient wi th a cardiac r h a b d o m y o s a r c o m a i l lus-
trates the c l in ica l and patho log ic features o f this ex-
t remely rare m a l i g n a n c y . P r e s e n t i n g m a n i f e s t a t i o n s 
are var iable and n o n s p e c i f i c . T h e two-d imens iona l ech-
ocard iogram is the best n o n i n v a s i v e m e a n s o f d iagnos-
i n g cardiac tumors . T h e nuc lear m a g n e t i c r e s o n a n c e 
scan accurate ly demons tra ted the p r e s e n c e a n d locat ion 
o f the intracardiac m a s s l e s ion . Patho log ica l ly , rhab-
d o m y o s a r c o m a s require l ight and e lec tron microscopic 
e x a m i n a t i o n to es tabl i sh the tumor type. Surgical re-
sect ion, radiat ion therapy, a n d c h e m o t h e r a p y d o not 
appear to alter the natural history, a n d death usua l ly 
occurs w i th in o n e year o f d iagnos i s . 

Index terms: H e a r t n e o p l a s m s • R h a b d o -
m y o s a r c o m a • S a r c o m a 
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T h e diagnosis of cardiac tumors is one of the 
most difficult and challenging diagnoses in med-
icine. The presenting signs and symptoms are 
variable and tend to mimic numerous disease 
states. Despite the low overall incidence, cardiac 
tumors are diagnosed more frequently during 
life as a result of increasing awareness by physi-
cians and more accurate diagnostic tests. The 
presenting manifestations, useful diagnostic stud-
ies, pathologic description, and surgical approach 
are illustrated in the following case report. 

Case report 
A 63-year-old woman was referred because of exertional 

dyspnea, orthopnea, paroxysmal nocturnal dyspnea, fatigue, 
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cough, and a 9-kg (20-pound) weight loss over six months. 
Physical examination revealed a thin, pale, anxious woman 
whose blood pressure was 1 2 6 / 8 4 m m Hg, pulse 104 b e a t s / 
min, respiration 16 b e a t s / m i n , temperature 3 7 . 3 ° C . Results 
of examination o f the head, eyes, ears, nose, and throat 
were negative. T h e r e was n o jugular venous distension. T h e 
carotid pulses were 4 + with normal upstroke. Rales were 
heard at both lung bases. T h e point o f maximal impulse 
(PMI) was diffuse and palpable 1.5 cm lateral to the mid-
clavicular line. A left parasternal lift and an apical systolic 
thrill were palpable. T h e first heart sound was accentuated, 
and the second heart sound was normal. A grade I V / V I 
pansystolic murmur was heard at the apex and radiated to 
the axilla. A diastolic rumble was present at the apex. T h e 
remainder of the physical examinat ion was unremarkable. 

T h e electrocardiogram demonstrated left ventricular hy-
pertrophy and left atrial enlargement . Chest roentgenogram 
revealed left ventricular enlargement with increased pul-
monary vascularity. Two-dimensional echocardiography 
demonstrated an irregular sessile left atrial mass attached to 
the atrial septum and the anterior mitral valve leaflet (Fig. 
1). Cardiac catheterization d o c u m e n t e d severe mitral valve 
obstruction and regurgitation (Fig. 2). Opacification o f the 
left atrium outl ined an atrial mass o n the inferior portion 
of the septum and anterior mitral valve leaflet. T h e right 
ventricular outf low tract was irregular, but unobstructed. 
Nuclear magnetic resonance scan d o c u m e n t e d similar find-
ings (Fig. 3). 

Surgery was advised to establish the diagnosis and to 
resect the tumor if possible. At the t ime o f operation a firm, 
grayish yellow mass was f o u n d within the left atrium and 
appeared to infiltrate the septum and mitral valve. T h e 
tumor was removed, a long with a large portion o f the atrial 
septum and mitral valve. T h e septum was repaired with a 
Dacron patch and the mitral valve replaced with a porcine 
xenograft . 

Pathologic examination revealed a diffuse, firm mass 
measuring 8 .5 X 5 .3 X 2 .5 cm extensively infiltrating the 
mitral valve and interatrial septum (Fig. 4). T h e tumor was 
composed primarily o f p leomorphic spindle cells and lesser 
numbers of polygonal cells with eosinophilic cytoplasm lo-
cated in an abundant well-vascularized myxoid stroma (Fig. 
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Fig. 1. Two-dimensional echocardiogram, long axis paraster-
nal view. A mass (outlined by arrows) arises from the lower portion 
of the atrial septum and extends into the left atrium and onto the 
anterior mitral leaflet. 

5). As m a n y as five mi toses pe r high p o w e r field w e r e 
o b s e r v e d in se lected areas . I m m u n o p e r o x i d a s e stains f o r 
myoglob in , a lpha- I -an t i t ryps in , f ac to r V I I I a n t i g e n , Ulex 
b lood g r o u p an t igens , a n d m u r a m i d a s e w e r e negat ive . Ex-
a m i n a t i o n of mul t ip le o n e - m i c r o n plastic e m b e d d e d sect ions 
r evea led occasional s t r ap cells with fa in t cross-str iat ions. 
E lec t ron microscopy d e m o n s t r a t e d tha t t h e cross-str iat ions 
w e r e poor ly d e v e l o p e d sa rcomeres , es tabl i sh ing the diag-
nosis of r h a b d o m y o s a r c o m a (Fig. 6). 

T h e ao r t i c valve was r e m o v e d 14 days la ter because of 
severe aor t i c r e g u r g i t a t i o n a n d was f o u n d to be inf i l t ra ted 
by the t u m o r . T h e pa t i en t ' s pos topera t ive c o u r s e was c o m -
pl icated by conges t ive h e a r t fa i lure , c o m p l e t e h e a r t b lock, 
r igh t h e m i s p h e r i c s t roke , a n d resp i ra to ry insuff ic iency. She 
d ied two a n d a half m o n t h s a f t e r su rge ry . 

Discuss ion 

Approx imate ly 25% of all p r imary cardiac tu-
mors a re mal ignant , and virtually all mal ignant 
cardiac t umor s a r e sarcomas. Earlier descriptive 
diagnoses such as f ibrosarcoma, spindle cell sar-
coma, and giant cell sarcoma have largely been 
a b a n d o n e d a n d replaced by a his togenetic classi-
fication.1 Cardiac sarcomas a re now g r o u p e d into 
five distinct categor ies and a miscellaneous 
g r o u p . Sarcomas of vascular origin a r e the most 
c o m m o n . Sarcomas of muscle cell origin (rhab-
domyosarcomas , leiomyosarcomas) a re second in 
f r equency and o f t en r equ i re e lect ron microscopy 
to ident i fy the smooth or s tr iated muscle origin. 
T h e r ema in ing g roups a re ex t remely rare . 

Rhabdomyosa rcomas may arise in any cardiac 
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Fig. 2. Left ventriculogram right anterior-oblique (RAO) pro-
jection. Severe mitral regurgitation outlines the mass (arrows) in the 
lower left atrium. 

c h a m b e r and occur with equal f requency in t he 
left and r ight sides of the hear t . 2 Pericardial 
involvement is f o u n d in 50% of pat ients at au-
topsy and usually results f r o m direct t u m o r ex-
tension.3 Rhabdomyosa rcomas a r e invasive a n d 
ex tend f r o m the p r imary site to o the r cardiac 
chambers as well as hear t valves. Extension to the 
medias t inum or p leura is not u n c o m m o n , a n d 
approximate ly 30% metastasize early in the i r 
course. T h e most f r e q u e n t metastatic sites in-
clude lung, thoracic lymph nodes, liver, kidney, 
adrenals , pancreas , and bone . 4 

Rhabdomyosa rcomas have occur red in individ-
uals rang ing in age f r o m t h r e e months to 80 
years, bu t t he major i ty of the t umor s occur du r -
ing the th i rd to f i f th decades . Most pat ients pres-
ent with nonspecif ic complaints such as fever , 
weight loss, anorex ia , a n d fat igue/1 T h e s e mani-
festations may be the result of a u t o i m m u n e or 
paraneoplas t ic p h e n o m e n a , vasoactive sub-
stances, or t u m o r necrosis. Signs and symptoms 
a t t r ibutable to myocardial , valvular, and pericar-
dial disease a r e c o m m o n . 6 Rapidly progressive 
congestive hea r t fa i lure of recent onset , which 
remains r e f rac to ry to t r ea tmen t , is characteris t ic 
of a cardiac t u m o r . 7 8 O t h e r cardiac manifesta-
tions include conduc t ion defects , cardiac a r rhy th -
mias, chest pain, valvular dysfunct ion, syncope, 
pericardial e f fus ion , a n d myocardial infarc-
tion.9"11 Embolic p h e n o m e n a , which occur less 
commonly than in atrial myxomas, may mimic 
vasculitis o r bacterial endocarditis.1"' T h e bra in is 
the most f r e q u e n t embolic site.13 

Labora to ry f indings may include anemia , ery-
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Fig. 3. Cross-sectional (A) and left parasaggital (B) nuclear magnetic resonance (NMR) scans. T h e mass 
appears to be localized to the lower portion of the left atrium (arrows). 

throcytosis, t h rombocy topen ia , thrombocytosis , 
leukocytosis, e levated sedimenta t ion rate, and el-
evated immunoglobul ins . 1 4 

T h e e lec t rocard iogram commonly shows non-
specific S T - T changes, bu t low voltage or bund le 
b ranch block may also occur . 

T h e chest r o e n t g e n o g r a m f requen t ly reveals 
general ized cardiac en la rgemen t , a l though irreg-
ularity of the hear t bo rde r s and a d is tor ted car-
diac s i lhouette may be observed. Addi t ional 
r oen tgenograph ic changes include mediastinal 
widening, en la rged hilar lymph nodes, pulmo-

nary venous a n d ar ter ia l abnormal i t ies , a n d var-
ious pa renchymal densities.1 ' ' '1 6 

Echocardiographic , C T scanning, and nuclear 
magnet ic resonance (NMR) imaging provide im-
por t an t in fo rmat ion abou t the size, shape, and 
ex ten t of the t u m o r . Many mal ignant t u m o r s a re 
in t ramura l a n d result in dis tor t ion of the sep tum 
or f r ee wall. Occasionally, a t u m o r infi l trates a 
cardiac valve, mak ing it readily detectable by two-
dimensional echocard iography . 1 7 

T h e ma jo r angiographic findings consist of 
intracavitary filling defects , pericardial e f fus ion , 

Fig. 4. Gross tumor specimen. Note tumor infiltration of the mitral 
valve (arrow). 
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Fig. 5. Light micrograph illustrating two microscopic fields from the rhabdomyosarcoma. Note the spindle cell pattern (left) and the 
polygonal cell pattern (right) (hematoxylin-eosin, X 250). 

displacement of t he cardiac chambers , de fo rmi ty 
of the septal o r muscular walls, a n d segmental 
changes in wall mot ion. 1 8 T h e presence of mobile 
o r f ixed intracavitary filling defects usually indi-
cates a benign t u m o r , while de fo rmi ty of the 
sep tum or myocardial wall suggests malignancy. 

T o d e t e r m i n e the best surgical app roach , ac-
cura te p reopera t ive diagnosis is manda to ry . T h e 
presence of h e m o r r h a g i c pericardial e f fus ion , 
mediast inal invasion, and vascular infi l t rat ion at 
surgery suppor ts the diagnosis of malignancy. 
Dur ing surgical explora t ion, minimal t u m o r ma-
nipulat ion is desirable to p reven t mechanical 
seeding.1 9 A surgical biopsy and f rozen section 
a re usually necessary to identify the t u m o r type. 
T h e major i ty of mal ignant t umors r equ i re addi-
tional pathologic study. 

Pathologically, rhabdomyosa rcomas a r e diag-
nosed microscopically by the presence of rhab-
domyoblas ts . J 0 T u m o r nuclei typically exhibi t 
variat ions in shape, size, and chromatic i ty . Giant 

nuclei with a b n o r m a l mitoses and vesiculations 
may be seen. Addit ionally, spindle cell foci, 
myxoid areas , necrosis, and h e m o r r h a g e a r e ob-
served.2 1 Cross striations occasionally a re visible 
with light microscopy. Electron microscopy re-
veals thick a n d thin f i laments and Z bands, o f ten 
a r r a n g e d in a haphaza rd pa t te rn . 2 2 

Death results f r o m a combinat ion of wide-
spread inf i l t ra t ion, obstruct ive symptoms, and 
distant metastases. Most pat ients die within one 
year of diagnosis.2 3 Surgical removal of malig-
nan t cardiac t u m o r s in general is not an effect ive 
t r e a tmen t a n d usually does not improve survival. 
In addi t ion , various combinat ions of radia t ion 
therapy and chemothe rapy have not improved 
longevity in the major i ty of pat ients with malig-
nan t cardiac tumors . 2 4 

S u m m a r y 

Th i s case of a cardiac rhabdomyosa rcoma il-
lustrates many fea tures of this ra re malignancy. 
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Fig. 6. Electron micrographs illustrating a single rhabdomyosarcoma cell. Rough endoplasmic reticulum, mitochondria, and small 
membranous profiles are evident in the cytoplasm. T h e nucleus is deeply indented and appears to be multinucleate, but this is probably 
the result of sectioning through a single pleomorphic nucleus. T h e arrows indicate three sarcomeres in the cytoplasm, which are also 
illustrated at higher magnification in the inserts. Each sarcomere is composed of a single Z line with attached thick and thin filaments 
(X 9,300; inserts X 26,900). 

Present ing manifes ta t ions a r e variable a n d mimic 
a variety of disease states. Suspicion is a roused 
when a pat ient presents with systemic, embolic, 
and cardiac manifes ta t ions wi thout obvious 
cause. T h e two-dimensional echocard iogram is 
presently the most useful noninvasive tool for 
establishing the diagnosis. However , the N M R 
scan appears to be a useful ad junc t in visualizing 
distort ions of no rma l cardiac ana tomy. Most pa-
tients u n d e r g o surgery , since many cardiac tu-
mors a r e benign , resectable, and curable . U n f o r -
tunately, surgical resect ion of cardiac malignan-
cies has not improved overall prognosis, and de-
spite addit ional radia t ion therapy and chemo-
therapy, life expectancy is usually less than one 
year f r o m the t ime of diagnosis. 
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