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INTRODUCTION

Intracardiac metastasis is a commonly described manifestation of
disseminated melanoma. Data on the incidence of cardiac metastases
are limited as most diagnoses are established postmortem given the
lack of cardiac symptoms at presentation.' Cardiac involvement can
include multiple myocardial metastases with large masses involving
all 4 chambers of the heart, with the right atrium being the most
commonly affected.’ The intracavitary masses can lead to ventricular
outflow or inflow obstruction, arrhythmias, heart failure, heart block,
and/or pericardial effusions.’

Transthoracic echocardiography (TTE) is one of the initial diag-
nostic imaging modalities for cardiac tumors given the relative acces-
sibility, low cost, and feasibility. Visualization of these tumors on TTE
may prompt further workup with transesophageal echocardiogram,
cardiovascular magnetic resonance (CMR) imaging, and positron
emission tomography computed tomography (PET-CT).> Treatment
of cardiac involvement in metastatic melanoma includes a combina-
tion of immunotherapy, targeted molecular therapy, and surgical
intervention. Surgical excision of cardiac metastases is often discussed
as a first-line intervention and is highly dependent on the extent of he-
modynamic compromise from the cardiac mass.”

We present a patient with metastatic melanoma, highlighting the
role of echocardiography in monitoring cardiac metastases over time.

CASE PRESENTATION

A 58-year-old woman with hypothyroidism and neurofibroma of the
sciatic nerve presented with right hand weakness and foot drop. Brain
magnetic resonance imaging revealed 20 hemorrhagic brain metasta-
ses with diffuse parenchymal spread. Further workup with PET-CT re-
vealed a subcutaneous lesion in the right upper back and
fluorodeoxyglucose- (FDG-) avid uptake in a subcarinal lymph node
and left ventricle of the heart (Figure 1A). Further characterization
with CMR revealed a 1.5 x 1.3 cm mass present in the left ventricle
attached to the midseptum (Figure 2). The mass had rough edges,
had invaded into the septum, and had a heterogenous appearance
on perfusion and delayed enhancement imaging (Figure 3). There
was extension of the mass into the septum that appeared to be
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VIDEO HIGHLIGHTS

Video 1: Two-dimensional TTE, parasternal long-axis view,
obtained 1 month following initial diagnosis demonstrates the
large, heterogenous, highly mobile mass attached to the septum
and extending into the left ventricular outflow tract prior to
targeted molecular therapy treatment.

Video 2: Two-dimensional TTE, parasternal long-axis view,
obtained 6 months following initial diagnosis demonstrates
resolution of the mass posttreatment.

View the video content online at www.cvcasejournal.com.

attached by a thin stalk and was mobile. The mass was isointense
within the myocardium on T2 weighted imaging and did not suppress
on fat saturation (Figure 4). The mass position correlated with the
abnormal FDG-avid uptake noted on the PET-CT scan. Left ventricu-
lar systolic function was normal, with a calculated ejection fraction of
59%.

The patient denied cardiac symptoms including dyspnea, angina,
palpitations, syncope, paroxysmal nocturnal dyspnea, orthopnea, or
lower extremity edema. Skin punch biopsy of the subcutaneous lesion
on the back confirmed melanoma. Further analysis revealed a muta-
tion in the gene B-Raf (BRAF) V600 E, which is a commonly mutated
proto-oncogene within the family of mitogen activated protein ki-
nases in cutaneous melanoma.®> V600 E refers to a point mutation
from valine to glutamate at codon 600 during protein synthesis.
The patient completed 2 cycles of immunotherapy with ipilimumab
and nivolumab, which are both monoclonal antibodies that bind to
cytotoxic T lymphocyte antigen-4* and programmed death-1 recep-
tor,” respectively. The patient also underwent cardiac radiation ther-
apy.

Follow-up brain magnetic resonance imaging 1 month later re-
vealed an increase in the size of the hemorrhagic brain lesions.
Transthoracic echocardiography during this time also revealed an in-
crease in the size of the cardiac mass to 2.5 x 1.3 cm (Figures 5A
and 6A, Video 1). There was no evidence of systolic or diastolic
dysfunction, arrythmias, heart block, pericardial effusion, or hemody-
namically significant left ventricular outflow tract obstruction with se-
rial TTE throughout treatment. The patient remained asymptomatic
from a cardiac perspective. Targeted molecular therapy directed at in-
hibiting the protein kinases in the mitogen activated protein kinases
pathway was initiated with encorafenib and binimetinib given wors-
ening metastatic disease on image findings. Encorafenib specifically in-
hibits BRAF V600 E, and binimetinib inhibits additional protein
kinases MEK I and MEK2.°

Surveillance TTE 6 months later revealed complete resolution of
the cardiac mass (Figures 5B and 6B, Video 2), which was confirmed
by PET-CT (Figure 1B). The patient continued treatment with encor-
afenib and binimetinib and continued to follow up with yearly TTE
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Figure 1 Positron emission tomography—-computed tomography FDG scan in coronal plane pre- (A) and post- (B) treatment. Image
shows FDG-avid focus (arrow) in the heart with resolution after treatment 6 months following initial diagnosis.

without any evidence for cardiac masses. The brain lesions progressed
on follow-up | year later resulting in death from brain metastases.

DISCUSSION

Cardiac metastases from melanoma are largely underdiagnosed given
the lack of clinical symptoms and are associated with a high rate of
mortality."”” Cardiac involvement is often an incidental finding or
found during cardiac workup in symptomatic patients.
Echocardiography is usually the first-line imaging modality for diag-
nosis and is used to monitor the response of cardiac tumors to nonsur-
gical treatment® Further characterization of cardiac metastases
includes computed tomography and CMR?; however, these studies
are expensive and impractical for routine monitoring. Current

4

Figure 2 Cine CMR image, steady-state free precession image,
diastolic phase, left ventricular outflow tract display, demon-
strates a mass (arrow) attached to the ventricular septum.

management following diagnosis includes prompt surgical evaluation,
immunotherapy, and targeted molecular therapy.”’

We describe a patient with a progressively increasing cardiac meta-
static mass that was likely due to melanoma and resolved with phar-
macologic treatment alone. The left ventricular mass was found
incidentally on PET-CT scan during the diagnostic workup for identi-
fying the primary source of malignancy. Although TTE is usually the
first-line imaging modality, CMR was utilized first during the patient’s
admission to further characterize the mass. Transthoracic echocardiog-
raphy was then used to monitor the size and hemodynamics of the
mass over time. Myocardial contrast perfusion imaging with ultra-
sound-enhancing agents has a role in distinguishing a thrombus
from a vascular mass; however, this was not performed in this case
as the mass had already been comprehensively characterized on

/

Figure 3 Delayed enhancement CMR image in the left ventricu-
lar outflow tract view showing mass (arrow) without any
enhancement.
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Figure 4 Short-axis CMR images with T2-weighted short Tau inversion recovery images without (A) and with (B) fat saturation
showing the cardiac mass (arrow) attached to the septum and infiltrating the septum, which is isointense with the myocardium and

does not suppress with fat saturation.

CMR. There was no endomyocardial biopsy to confirm the mass was
metastatic disease; however, image findings on CMR and TTE such as
septal invasion, rough edges, and heterogenous appearance on perfu-
sion and delayed enhancement imaging made malignancy highly
likely.

Treatment of metastatic melanoma has drastically changed over the
last 10 years with the expansion of immunotherapy and targeted mo-
lecular therapy. First-line treatment usually involves combination
immunotherapy with nivolumab and ipilimumab,’ which has been
shown to increase overall survival compared with ipilimumab mono-
therapy.'° Localized cardiac radiation therapy is used sparingly due to
adverse cardiotoxic effects but has been shown to relieve symptoms
and reduce tumor burden.'' The patient was found to have worsening
metastatic disease despite immunotherapy and was then started on
targeted molecular therapy with BRAF and MEK inhibitors, encorafe-
nib and binimetinib, respectively. Encorafenib and binimetinib have
been shown to improve overall and progression-free survival for

A

patients with metastatic melanoma that have a BRAF-specific
mutation.>'”

The effectiveness of immunotherapy or targeted molecular ther-
apy in treating cardiac-specific metastases from melanoma is not
well studied—largely due to a lack of cardiac workup in patients
with melanoma and diagnosis of cardiac involvement postmor-
tem." Additionally, all of the studies showing improved survival
with immunotherapy and targeted molecular therapy in metastatic
melanoma do not categorize or provide subanalyses for patients
with cardiac involvement.”'>"®> There have been no reports
showing complete resolution of a cardiac tumor secondary to mel-
anoma with targeted molecular therapy. Poulsen et al.'* describes
a patient with regression of a cardiac melanoma tumor with ipili-
mumab and nivolumab after 6 weeks of therapy; however, further
monitoring was limited by worsening extracardiac metastatic dis-
ease, and the patient was not treated with targeted molecular
therapy.

B

Figure 5 Two-dimensional TTE, parasternal long-axis views, end-diastolic phase, obtained 1 month following initial diagnosis dem-
onstrates the mass (arrow) attached to the septum and extending into the left ventricular outflow tract prior to targeted molecular ther-

apy treatment (A) and resolution of the mass posttreatment (B).
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Figure 6 Two-dimensional TTE, apical long-axis views, end-systolic phase, obtained 1 month following initial diagnosis demonstrates
the mass (arrow) attached to the septum and extending into the left ventricular outflow tract prior to targeted molecular therapy treat-

ment (A) and resolution of the mass posttreatment (B).

We are uncertain to what extent cardiac radiation, immunotherapy
with ipilimumab and nivolumab, or targeted molecular therapy with
encorafenib and binimetinib contributed to the resolution of the left
ventricular mass. Image findings suggest the cardiac mass increased
in size following treatment with ipilimumab and nivolumab and
resolved completely following encorafenib and binimetinib treat-
ment. Embolization of the mass or part of the mass was a consider-
ation throughout the case, and there are reports of silent brain
infarcts following various cardiac procedures.”> While surgical inter-
vention was considered, the patient was deemed too high of a surgical
risk given the extent of the intracranial metastases and risk for hemor-
rhage. Further studies are needed to determine the response of car-
diac-specific metastases from melanoma to these therapies.

Although there are several different imaging modalities used to
identify cardiac masses, echocardiography is feasible, accessible, and
effective in monitoring these metastatic lesions over time.
Resolution of cardiac metastatic lesions has significant prognostic
value and plays a role in the choice of future management strategies;
therefore, close monitoring with echocardiography is crucial and may
be utilized in the future to determine response to immunotherapy and
targeted molecular therapy.

CONCLUSION

This case is a unique presentation of disseminated melanoma compli-
cated by a left ventricular metastatic mass that resolved in the setting
of cardiac radiation, immunotherapy, and targeted molecular therapy.
Echocardiography was utilized as the primary imaging modality to

monitor the hemodynamic and structural implications of the mass
over time. The case highlights the role of echocardiography screening
in patients without cardiac symptoms in the setting of disseminated
melanoma as well as monitoring the response to treatment in patients
with metastatic cardiac involvement.

ETHICS STATEMENT

The authors declare that the work described has been carried out in
accordance with The Code of Ethics of the World Medical
Association (Declaration of Helsinki) for experiments involving hu-
mans.

CONSENT STATEMENT

Complete written informed consent was obtained from the patient
(or appropriate parent, guardian, or power of attorney) for the publi-
cation of this study and accompanying images.

FUNDING STATEMENT

The authors declare that this report did not receive any specific grant
from funding agencies in the public, commercial, or not-for-profit sec-
tors.

DISCLOSURE STATEMENT

The authors report no conflict of interest.



460 Frederiksen and Ashwath

ACKNOWLEDGMENTS

We thank Mahi Ashwath for her time and efforts dedicated to this
report including manuscript edits and image acquisition.

SUPPLEMENTARY DATA

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.case.2023.08.003.

REFERENCES

1.

2.

Wood A, Markovic SN, Best PJM, Erickson LA. Metastatic malignant mela-
noma manifesting as an intracardiac mass. Cardiovasc Pathol 2010;19:153-7.
Gibbs P, Cebon ]S, Calafiore P, Robinson WA. Cardiac metastases from
malignant melanoma. Cancer 1999;85:78-84.

. Ralli M, Botticelli A, Visconti IC, Angeletti D, Fiore M, Marchetti P, et al.

Immunotherapy in the treatment of metastatic melanoma: Current knowl-
edge and future directions. ] Immunol Res 2020;2020:9235638.

. Saad P, Kasi A. Ipilimumab. StatPearls. StatPearls Publishing; 2023. Avail-

able at: https://www.ncbi.nlm.nih.gov/books/NBK557795/. Accessed
August 18, 2023.

. Rendon A, Rayi A. Nivolumab. StatPearls. StatPearls Publishing; 2023.

Available at: https://www.ncbi.nlm.nih.gov/books/NBK567801/. Accessed
August 18, 2023.

. Davis ], Wayman M. Encorafenib and binimetinib combination therapy in

metastatic melanoma. ] Adv Pract Oncol 2022;13:450-5.

CASE: Cardiovascular Imaging Case Reports
November 2023

Balinski A, Vasbinder A, Kerndt C, Catalan TC, Parry NP, Rehman RA,
et al. Metastatic melanoma of the heart: retrospective cohort study and sys-

tematic review of prevalence, clinical characteristics, and outcomes. Can-
cer Med 2022;12:2356-67.

. Takaya T, Takeuchi Y, Nakajima H, Nishiki-Kosaka S, Hata K, Kijima Y,

et al. The usefulness of transesophageal echocardiographic observation
during chemotherapy for cardiac metastasis of non-Hodgkin lymphoma
complicated with left ventricular diastolic collapse. | Cardiol 2009;53:
447-52.

. Abdulkarim LS, Motley R]. First-line advanced cutaneous melanoma treat-

ments: where do we stand? JMIR cancer 2021;7:1-27.

. Larkin ], Chiarion-Sileni V, Gonzalez R, Grob J], Rutkowski P, Lao CD, et al.

Five-year survival with combined nivolumab and ipilimumab in advanced
melanoma. N Engl ] Med 2019;381:1535-46.

. Fotouhi Ghiam A, Dawson L, Abuzeid W, Rauth S, Jang R, Horlick E, et al.

Role of palliative radiotherapy in the management of mural cardiac metas-
tases: who, when and how to treat? A case series of 10 patients. Cancer
Med 2016;5:989-96.

. Dummer R, Ascierto PA, Gogas HJ, Arance A, Mandala M, Liszkay G, et al.

Encorafenib plus binimetinib versus vemurafenib or encorafenib in pa-
tients with BRAF-mutant melanoma (COLUMBUS): a multicentre,
open-label, randomised phase 3 trial. Lancet Oncol 2018;19:603-15.

. Wolchok |, Chiarion-Sileni V, Gonzalez R, Rutkowski P, Grob ], Cowey L,

et al. Overall survival with combined nivolumab and ipilimumab in
advanced melanoma. N Engl ] Med 2017;377:1345-56.

. Poulsen C, Weile K, Schmidt H, Poulsen S. A case report: metastasis of mel-

anoma to the heart in an era of immunotherapy. Eur Heart ] Case Rep
2019;3:1-7.

. Indja B, Woldendorp K, Vallely M, Grieve S. Silent infarcts following car-

diac procedures: a systematic review and meta-analysis. ] Am Heart Assoc
2019;8:1-18.


https://doi.org/10.1016/j.case.2023.08.003
https://doi.org/10.1016/j.case.2023.08.003
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref1
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref1
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref2
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref2
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref3
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref3
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref3
https://www.ncbi.nlm.nih.gov/books/NBK557795/
https://www.ncbi.nlm.nih.gov/books/NBK567801/
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref6
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref6
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref7
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref7
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref7
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref7
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref8
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref8
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref8
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref8
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref8
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref9
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref9
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref10
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref10
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref10
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref11
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref11
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref11
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref11
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref12
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref12
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref12
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref12
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref13
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref13
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref13
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref14
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref14
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref14
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref15
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref15
http://refhub.elsevier.com/S2468-6441(23)00167-6/sref15

	Disseminated Melanoma: A Disappearing Left Ventricular Mass
	Introduction
	Case Presentation
	Discussion
	Conclusion
	Ethics Statement
	Consent Statement
	Funding Statement
	Disclosure Statement
	Acknowledgments
	Supplementary Data
	References


