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Introduction

We report the rare case of a 51-year-old patient with a 15 cm
mediastinal rhabdomyosarcoma (RMS) with blood supply
from the left anterior descending artery (LAD) presenting as
a large mass including the pericardium with extensive
contact to the epicardium compressing heart and left lung.
The tumor was successfully removed through median ster-
notomy, blunt dissection from the heart and the left lung,
resection of the infiltrated pericardium, and ligation of the
tumor-feeding vessels using off-pump stabilizers. Histopath-
ological examination revealed a spindle cell RMS with R0
resection. The postoperative course was uneventful, and
patient is feeling well at 3-month follow-up.

Case Description

A 51-year-old patient was admitted to the hospital due to
dyspnea at rest, dry cough, and increasing peripheral edema.
At the age of 20, the patient was diagnosed with an embry-
onic RMS in the left leg, which was successfully treated by
amputation. Now, echocardiography revealed hemodynami-
cally relevant hemorrhagic pericardial effusion, which was
drained by pericardiocentesis (1,400mL). CT scan showed a
large mass including the pericardiumwith extensive contact
to the epicardium compressing heart and left lung. MRI
confirmed the suspicion of a solid mass without visible signs
of myocardial or lung tissue infiltration (►Fig. 1A). Coronary
angiography showed arterial vessels originating from the
LAD supplying the tumor (►Fig. 1B).Multidisciplinary tumor
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board reached the decision for surgical removal. Median
sternotomy revealed a 15 cmmass located between theheart
and the left lung with pericardial infiltration. The tumor was
dissected from the left lung without the need for lung tissue
resection (►Fig. 1C). Blunt dissection from theheart up to the
coronary vessels feeding the tumor was also possible. Using
off-pump stabilizers, the tumor-feeding vessels could be
ligated, and resection completedwithout affecting perfusion
of the LAD (►Fig. 1D and E). The pericardiumwas generously
resected and reconstructed with a bovine patch. Histopath-
ological examination revealed the morphology of a spindle
cell variant of RMS (G2: intermediate grade) with negative
resection margins (R0). The patient was extubated at the
first day postoperatively and further recovery was unevent-
ful. At 3-month follow-up examination the patient was in
good general condition. Positron emission tomography/
computed tomography scan at 4 months showed no vital
tumor tissue.

Discussion

To the best of our knowledge, this case is the first description
of a RMS with blood supply originating from the LAD. By
combining cardio- and oncosurgical techniques a complete
resection of this complex tumor could be achieved, poten-
tially providing the best prognosis.

RMS are the most common malignant tumors of soft,
muscle tissue in young adults. They are subdivided into three

major groups: embryonal, alveolar, and pleomorphic, due to
their distinct clinical and prognostic features. Embryonal RMS
can occur anywhere in the body, but some localization such as
head, neck, and urogenital tract are primarily affected. The
general prognosis of these tumors is usually intermediate.
After chemotherapy, surgery, and radiation, a 65 to 75% 5-year
survival rate has been reported.1 Pleomorphic and alveolar
RMS are more aggressive with 5-year survival rates ranging
between20 and30%.1 Theyoccurmostly in skeletalmuscles of
extremities.1 Histopathological examination of our patient
revealed a spindle cell variant of RMS. Although this tumor
represents a subgroup of the embryonal RMS, it is character-
ized by a more favorable prognosis (5-year survival rate of
approximately 95%).1 However, in our case we found a poten-
tial metachronous distant manifestation of a tumor originally
located in the leg, which makes the prediction of the true
prognosis difficult. Tumor recurrence has been reported in 30
to 40% of all cases, butmost of themoccurwithin thefirst year
and are associated with the involvement of lymph nodes,
unfavorable tumor histology, and localization.2 In our patient,
the tumor was identified 30 years after identification of the
first RMS. Since the histological assessment 30 years ago
differed from today,3 it is impossible to determine with
certainty whether the two RMS arose from the same original
tumor tissue. Thus, it remains unclear if the two tumors are
linked and we hope for a favorable prognosis in our patient.

While tumors of the heart are extremely rare, RMS
account for almost 20% of all primary malignant neoplasms

Fig. 1 Panels A, B: Diagnostics via MRI and coronary angiography. (A) MRI of the solid tumor in the left hemithorax excluding visible signs of
myocardial or lung tissue infiltration. (B) Coronary angiography demonstrating arterial vessels originating from the LAD supplying the tumor.
Panels C, E: Intraoperative photographs. (C) The tumor after median sternotomy before dissection from the heart. Pericardial infiltration can be
seen on the left side underneath the pericardial edges elevated with the forceps. (D) Stabilized LAD territory showing the tumor feeding vessels.
(E) In toto resected tumor. LAD, left anterior descending artery; MRI, magnetic resonance imaging.
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of the heart.4 They usually arise from the ventricular walls,
are highly lethal, and present with varying symptoms. Cas-
torino et al4 reported a case with a tumor arising from the
atrial wall and presented as severe mitral stenosis. Emergen-
cy surgery was required. Moreover, RMS of the right ventri-
cle presenting as chest pain and leading to congestive heart
failure is reported by Nagata et al in 1982.5 In our case, the
tumor was located between heart and left lung presenting as
hemodynamically relevant hemorrhagic pericardial effusion.
The tumor was also unique in its blood supply. Vessels of
substantial size originated from the LAD. Resection therefore
jeopardized perfusion of the anterior wall of the heart, and
myocardial infarctionwas therefore a potential complication
in this case. Despite the high lethality of tumors in this
special localization and the increased risk of relapse in our
patient a complete resection of the tumor could be achieved,
and he is free from tumor at 4 months postoperatively
supporting our assumption for a good prognosis.

The literature contains one similar case of a tumor sup-
plied by a coronary artery. It describes the case of a 20-year-
old-womanwho presented with retrosternal pain, peripher-
al edema, and pericardial effusion. The effusionwas drained,
and a surgical biopsy revealed a pleomorphic RMS. The
authors reported an invasive growth into the ventricle and
surgery was not performed. The patient was transferred to
receive chemotherapy.6 Follow-upwas not reported, but the
treatment concept may not have been curative. Our case
shows that complex tumors such as this RMS can be success-
fully treated by surgical resection.

Surgical therapy forms the essential base of the treatment
of soft tissue sarcomas. Histopathological examination
revealed an intermediate grade (G2) RMS with R0 resection.
Since soft tissue sarcomas are only moderately sensitive to
radiation, therapy isonly indicated inpatientswith incomplete
resection, higher grading (G3-G4), and palliative situation.
Chemotherapy has been shown to be effective in children. In
adults the effect of chemotherapy remains unclear. Adjuvant
chemotherapycan be considered inpatientswithhigher grade
(G3-G4) soft tissue sarcomas, preferred under study condi-
tions. As the tumor in our patient was intermediate grade (G2)
adjuvant radiation and chemotherapy was not indicated.7

Surgical removal may be challenging, which is mainly due
to the potential invasiveness and the unique blood supply
from a coronary artery. Based on our routine use of off-pump

coronary surgery techniques, we could stabilize the beating
heart, and carefully resect the tumor until the blood vessels
feeding the tumorwere identified. They could then be ligated
using 4–0 Prolene sutures and the tumor was resected in
toto. The extensive imaging performed preoperatively paid
off in that we used the optimal approach in this case. A left-
sided thoracotomy would have prevented us from identify-
ing the blood vessels originating from the LAD. This case is
therefore a prime example for the advantage of combining
cardio- and oncosurgical techniques, specifically the combi-
nation of median sternotomy, off-pump coronary surgery
tools, and oncosurgical resection.

Conclusion

This case is the first description of a RMS with blood supply
from the LAD. Combining cardio- and oncosurgical techni-
ques allowed a complete resection of this complex tumor,
potentially providing the best prognosis.
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