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Abstract

Melanoma has a known propensity for cardiac metastasis. Most cases are associated with widespread metastatic disease

and multiple sites of cardiac involvement and are not appropriate for surgical resection. When there is an isolated metastasis

to the heart, the melanoma tends to involve the right heart. Rarely does melanoma metastasize only to the left ventricle. We
present an unusual case of isolated metastasis of melanoma to the intracavitary left ventricle. This tumor was poorly responsive
to chemotherapy, and a cardiac autotransplantation technique was used to achieve complete resection with pathologically

negative margins.

Introduction

Metastasis from malignant melanoma is common, with up to 30%
of patients developing metastatic disease.! When present, metastatic
disease will involve cardiac structures up to 50% of the time.>3
Most cardiac metastases from melanoma do not cause symptoms or
evidence of cardiac dysfunction, leading to only 5% of cases being
diagnosed antemortum.>> Cardiac metastatic melanoma usually
presents with multiple small sites involving large areas of the heart,
but the extent of involvement is poorly correlated with symptoms
or cardiac dysfunction* Cardiac involvement with metastatic
melanoma is almost always associated with widespread systemic
disease.®

Systemic disease and lack of symptoms make the need for
surgical resection of cardiac metastasis unusual but still necessary
in selected cases. Intracavitary cardiac involvement with metastatic
melanoma requiring surgical resection generally involves the right
atrium.>* 7”13 Surgical resection of right ventricular metastatic
melanoma has been reported infrequently,* and attempts at surgical
resection of metastatic left ventricular melanoma have been rare.
Rosario et al. reported an attempted surgical excision of melanoma
metastatic to the left ventricle using left ventriculotomy, which
was unsuccessful due to massive hemorrhage.® Left ventricular
metastatic melanoma presenting with ventricular tachycardia and
resected via left ventriculotomy has been reported, but the patient
required a left ventricular assist device and expired shortly after
surgery.® There is only one previous case of successful resection
of intracavitary left ventricular metastatic melanoma that could be
identified from the literature; this case used a left ventriculotomy
for tumor exposure and resection.”” We present an unusual case
of isolated intracavitary left ventricular metastatic melanoma
unresponsive to chemotherapy and successfully resected with
pathologically negative margins using the cardiac autotransplant
technique to avoid left ventriculotomy through normal muscle.

Case report

A 6l-year-old man presented in March 2006 with a supraclavicular
melanoma. He underwent resection and sentinel lymph node
biopsy, which showed a 3.5-mm thick melanoma with microscopic

metastatic disease in 1 of 3 sentinel lymph nodes. Subsequent
axillary and posterior neck lymphadenectomy yielded 25 nodes, all
of which were negative for metastatic disease. He received adjuvant
interferon from June 2006 to June 2007. A PET scan in August 2007
showed a new 10-mm left upper-lobe nodule that was resected

and proved to be metastatic melanoma with negative margins.

He received systemic therapy with Temodar and thalidomide

from February 2008 to February 2009, although he stopped the
thalidomide early due to toxicity that resulted in neuropathy. In
January 2010 during a surveillance chest CT scan, he was found

to have a 2.5-cm intracavitary left ventricular mass suspicious

for metastatic disease without evidence of metastatic disease at

any other site (Figure 1). He received systemic biochemotherapy
with cisplatin, velban, and temozolomide followed in a sequential
manner with interferon and interleukin-2, completing 4 courses

in April 2010 without significant tumor response. His case was
discussed in the melanoma tumor board of The University of
Texas MD Anderson Cancer Center, where he was receiving his
care. Due to increasing toxicity of his systemic regimen, further
biochemotherapy was not considered appropriate. Consideration

Figure 1. Cardiac CTA showing intracavitary left ventricular mass.
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Figure 2. Cardiac MRI showing intracavitary left ventricular mass.

of surgical resection was recommended, and the patient was
referred to the Methodist DeBakey Heart & Vascular Center.

After discussion at The Methodist Hospital thoracic tumor
board, surgical resection was deemed appropriate considering
this apparent isolated metastatic site and the toxicity of his current
medical regimen. Cardiac MRI was obtained and revealed an
isolated mass deep within the left ventricular cavity (Figure 2). The
mass was 1.4 cm x 1.2 cm and attached to the inferolateral wall of
the left ventricle. The mass was isodense on both T1 and T2, with
hypoperfusion in first-pass imaging and moderate delay in contrast
enhancement. These features were consistent with metastatic
melanoma but both myxoma and fibroelastoma remained in the
differential. Coronary arteriography was normal.

The patient underwent surgery in July 2010. Cardiopulmonary
bypass was established with distal ascending aortic arterial
cannulation and venous cannulation directly into the superior vena
cava (SVC) and inferior vena cava (IVC) at the right atrial junction.
Cardiac standstill was achieved with aortic cross clamp and
10 cc/kg of cold antegrade blood cardioplegia. The interatrial groove
was widely opened and the interior of the left ventricle examined
through the mitral valve orifice, but adequate tumor visualization
could not be achieved. The SVC was then completely transected
to allow greater left atrial mobilization and left ventricular
visualization, but this was still inadequate for complete tumor
resection. The IVC/right atrial junction was then divided as was
the ascending aorta just beyond the sinotubular ridge and the
pulmonary artery just proximal to the bifurcation. The left atrium
was then transected just anterior to the pulmonary veins, and the
heart was removed from the chest and placed in a bucket of ice
slush. Ex vivo examination of the left ventricular cavity via the
mitral valve orifice allowed complete visualization and easy surgical
access to the entire left ventricular cavity. The intraventricular
tumor could be well visualized and was resected without problem
with a rim of normal myocardium. Frozen section and eventual
permanent section showed the tumor to be melanoma and the
margins to be free of microscopic disease. Tumor resection involved
some of the base of the posteriomedial papillary muscle, and this
was repaired with pledgetted 4-0 polypropylene suture. The heart
was then sutured back into orthotopic position, 200 cc of warm
blood cardioplegia was given, and the cross clamp was removed.
Spontaneous cardiac activity resumed, and the patient was weaned
from cardiopulmonary bypass without difficulty. His postoperative

course was uneventful. Current imaging shows no evidence of
intracardiac disease. Metastatic workup is negative at this time and
the patient remains well without any limitations. (To access a video of
the surgery online, visit www.debakeyheartcenter.com/journal/video.)

Discussion

The first case report of melanoma in the English literature was
by Dr. William Norris in 1820 and included a description of the
melanotic heart.’® Melanoma continues to have the highest rate
of cardiac metastasis of any tumor.?* ! Most of these cases of
cardiac metastasis do not cause symptoms of cardiac dysfunction
and are not diagnosed antemortum.* 2% 2! The increasing use of
noninvasive imaging in cancer follow up, however, has caused an
increase in the number of cases of cardiac melanoma diagnosed
in living patients. Most of these are multiple small tumors without
symptoms, and most are associated with significant other systemic
disease in which surgery is inappropriate. As seen in our patient,
medical management can be toxic and the tumor nonresponsive.
Surgical therapy can be considered in patients with embolic events,
congestive heart failure based on obstruction of intracardiac flow, or
mobile masses likely to embolize. Surgery is also a reasonable option
for the rare patient with isolated cardiac disease that is anatomically
completely resectable. Patients in poor condition with Karnofsky
scores below 80% are unlikely to do well.1?

For patients considered for surgery, the anatomic site and extent of
the tumor will dictate the possible approaches. Complete resection
except in extreme palliative cases should be the goal, as incomplete
resection has been associated with a 12.5% early and 100% late
mortality.?? In most cases, surgical resection of metastatic melanoma
to the heart has involved the right atrium.>* 713 Pioneering work
in complex cardiac tumors has been done by Dr. O.H. Frazier, who
has described complex resection in 2 right ventricular melanoma
cases. Metastatic melanoma likely favors the right heart due to the
fact that it may spread hematogenously, whereas in order to get to
the left side of the heart, the melanoma needs to bypass both the
capillary beds in the liver and the lung. Patients who have metastatic
melanoma to the left side of the heart commonly have metastatic
disease in the rest of the body and usually succumb to the disease.

As described earlier, there are few reports of patients with left
ventricular metastatic melanoma undergoing surgical resection.
Excluding our case, there are 3 reported in the literature, and
only 1 patient survived operative resection. This patient had
an intracavitary metastatic melanoma that was treated with
a left ventriculotomy through normal muscle for successful
tumor excision and closure of the ventriculotomy with a Dacron
patch. Other cases of left ventricular melanoma resection were
unsuccessful.” One patient underwent left ventriculotomy,
resection, and primary closure but died after the operation due
to hemorrhage.’> Another patient had primary resection and
reconstruction and then expired from left ventricular failure after
ventricular assist device placement.’® The one surviving patient, like
our patient, had a metastatic melanoma to the lung prior to having
the metastasis to the left ventricle. Thus, patients with metastasis
to the lung may be a group more likely to have a lesion in the
left ventricle. Perhaps the group of patients who are undergoing
metastatic melanoma resection of the lung should have an
echocardiogram or cardiac MRI to evaluate for mass in the left heart.

Several surgical approaches to intracavitary left ventricular
tumors can be considered. Cardiac transplantation has been
described for complex malignant cardiac tumors but yields
a mean survival of only 12 months.?? Our group has avoided
orthotopic cardiac transplantation due to this poor outcome and
a lack of donor organs. We use right ventriculotomy to excise
right ventricular tumors as described by Frazier, but we prefer
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to avoid ventriculotomy through normal muscle on the left side
whenever possible. For small benign tumors, a transaortic approach
has been used successfully by our group.?* Large, complex, and
benign left ventricular tumors have not been amenable to a
transaortic approach, but a transmitral valve approach using cardiac
autotransplantation has worked well.?® Primary sarcoma of the left
ventricle tends to be large and complex to resect. A transmitral valve
approach using cardiac autotransplantation has been successfully
used in 2 such cases and demonstrates the flexibility this approach
offers for complex tumor resection.?2® We have previously described
cardiac autotransplantation as an approach to left-sided cardiac
tumors and our results with this approach.?® 234 In our patient, the
cardiac autotransplant approach allowed complete visualization and
the surgical flexibility to achieve complete pathologic excision of an
isolated left ventricular metastasis.

References

1. NIH Consensus conference. Diagnosis and treatment of early
melanoma. JAMA. 1992 Sep 9;268(10):1314-9.

2. Klatt EC, Heitz DR. Cardiac metastases. Cancer. 1990 Mar
15;65(6):1456-9.

3. Savoia P, Fierro MT, Zaccagna A, Bernengo MG. Metastatic
melanoma of the heart. J Surg Oncol. 2000 Nov;75(3):203-7.

4. Glancy DL, Roberts WC. The heart in malignant melanoma.
A study of 70 autopsy cases. Am J Cardiol. 1968 Apr;21(4):
555-71.

5. Lustig V, Vlasveld LT, Bakker RH, Schreuder JE, Mooi WJ, ten
Bokkel Huinink WW. Intracardiac metastases, report of three
cases. Neth J Med. 1991 Feb;38(1-2):29-32.

6. Bussani R, De-Giorgio F, Abbate A, Silvestri F. Cardiac
metastases. J Clin Pathol. 2007 Jan;60(1):27-34.

7. Gibbs P, Cebon JS, Calafiore P, Robinson WA. Cardiac
metastases from malignant melanoma. Cancer. 1999 Jan
1;85(1):78-84.

8. Chiles C, Woodard PK, Gutierrez FR, Link KM. Metastatic
involvement of the heart and pericardium: CT and MR imaging.
Radiographics. 2001 Mar-Apr;21(2):439-49.

9. Labib SB, Schick EC Jr, Isner JM. Obstruction of right
ventricular outflow tract caused by intracavitary metastatic
disease: analysis of 14 cases. J Am Coll Cardiol. 1992
Jun;19(7):1664-8.

10. Chen RH, Gaos CM, Frazier OH. Complete resection of a right
atrial intracavitary metastatic melanoma. Ann Thorac Surg. 1996
Apr;61(4):1255-7.

11. Merer DM, Dutcher JP, Mercando A, Brodman R, Suhrland MJ,
Bhandari A, et al. Case report: clinical findings and successful
resection of melanoma metastatic to the right atrium. Cancer
Invest. 1994;12(4):409-13.

12. Prabhakar G, Vasilakis A, Hill RC, Cruzzavala JL, Graeber
GM, Gustafson RA, et al. Right atrial metastatic melanoma in
a patient with transient ischemic attacks. Ann Thorac Surg.
1998 Mar;65(3):844-6.

13. Onan B, Onan IS, Polat B. Surgical resection of solitary
metastasis of malignant melanoma to the right atrium. Tex
Heart Inst J. 2010;37(5):598-601.

14. Messner G, Harting MT, Russo P, Gregoric ID, Mukhopadhyay
M, Flamm SD, et al. Surgical management of metastatic
melanoma to the ventricle. Tex Heart Inst J. 2003;30(3):218-20.

15. Rosario RT, DiMaio DJ, Lapham RL, Sweeney M, Smalling R,

Barasch E. Metastatic ocular melanoma to the left ventricle
inducing near-syncope attacks in an 84-year-old woman.
Chest. 2000 Aug;118(2):551-3.

16. Sheldon R, Isaac D. Metastatic melanoma to the heart
presenting with ventricular tachycardia. Chest. 1991
May;99(5):1296-8.

17. Houmsse M, Raman SV, Leier CV, Orsinelli DA. Metastatic
melanoma of the left ventricle: cardiac imaging in the diagnosis
and surgical approach. Int J Cardiovasc Imaging. 2004
Dec;20(6):523-6; discussion 527-8.

18. Norris W. Case of fungoid disease. Edinb Med Surg J.
1820;16:562-5.

19. MacGee W. Metastatic and invasive tumours involving the heart
in a geriatric population: a necropsy study. Virchows Arch A
Pathol Anat Histopathol. 1991;419(3):183-9.

20. Waller BF, Gottdiener JS, Virmani R, Roberts WC. The “charcoal
heart;” melanoma to the cor. Chest. 1980 May;77(5):671-6.

21. Schneider B, Zienkiewicz T, Langenstein B, Vierbuchen M,
Meinertz T. Metastatic malignant melanoma initially seen
as congestive heart failure: diagnosis by transesophageal
echocardiography. Am Heart J. 1994 Aug;128(2):414-6.

22.Kosuga T, Fukunaga S, Kawara T, Yokose S, Akasu K, Tayama
E, et al. Surgery for primary cardiac tumors. Clinical experience
and surgical results in 60 patients. J Cardiovasc Surg (Torino).
2002 Oct;43(5):581-7.

23. Gowdamarajan A, Michler RE. Therapy for primary cardiac
tumors: is there a role for heart transplantation? Curr Opin
Cardiol. 2000 Mar;15(2):121-5.

24. Walkes JC, Bavare C, Blackmon S, Reardon MJ. Transaortic
resection of an apical left ventricular fibroelastoma facilitated
by a thoracoscope. J Thorac Cardiovasc Surg. 2007
Sep;134(3):793-4.

25. Blackmon SH, Kassis ES, Ge Y, Goldfarb R, Reardon M.
Left atrial myxoma embolus to the renal artery: should a
nephrectomy be advised? Ann Thorac Surg. 2010 Jul;90(1):
289-92.

26.Rice DC, Reardon MJ. Left heart sarcomas. Methodist Debakey
Cardiovasc J. 2010 Jul-Sep;6(3):49-56.

27. Bruckner BA, Saharia A, Aburto J, Reardon MJ. Delayed left
ventricular free-wall rupture after cardiac sarcoma resection.
Tex Heart Inst J. 2009;36(2):171-3.

28. Reardon MJ, Walkes JC, Defelice CA, Wojciechowski Z. Cardiac
autotransplantation for surgical resection of a primary malignant
left ventricular tumor. Tex Heart Inst J. 2006;33(4):495-7.

29. Blackmon SH, Reardon MJ. Surgical treatment of primary
cardiac sarcomas. Tex Heart Inst J. 2009;36(5):451-2.

30. Blackmon SH, Patel AR, Bruckner BA, Beyer EA, Rice DC,
Vaporciyan AA, et al. Cardiac autotransplantation for malignant
or complex primary left-heart tumors. Tex Heart Inst J.
2008;35(3):296-300.

31. Reardon MJ, Malaisrie SC, Walkes JC, Vaporciyan AA, Rice
DC, Smythe WR, et al. Cardiac autotransplantation for primary
cardiac tumors. Ann Thorac Surg. 2006 Aug;82(2):645-50.

32. Conklin LD, Reardon MJ. Autotransplantation of the heart
for primary cardiac malignancy: development and surgical
technique. Tex Heart Inst J. 2002;29(2):105-8; discussion 108.

33.Reardon MJ, DeFelice CA, Sheinbaum R, Baldwin JC. Cardiac
autotransplant for surgical treatment of a malignant neoplasm.
Ann Thorac Surg. 1999 Jun;67(6):1793-5.

34.Blackmon SH, Reardon MJ. Cardiac Autotransplantation.
Oper Tech Thorac Cardiovasc Surg. 2010;15(2):147-61.

46

VII (4) 2011 | MDCV]





