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Summary

The vast majority of cardiac tumours are metastases, 
with primary cardiac tumours being extremely rare. 
Lung cancer is the leading primary tumour involving 
the heart. Cardiac manifestations of extracardiac tu-
mours usually arise late in the course of the neoplastic 
disease and are only rarely encountered as the first 
manifestation of a neoplasm. Depending upon localisa-
tion, type and degree of cardiac involvement, cancer 
patients may present with heart failure, arrhythmia, 
pericarditis or pericardial effusion. Emergency situa-
tions related to extracardiac tumours include cardiac 
tamponade, myocardial infarction, and superior vena 
cava syndrome due to tumour compression. Prognosis 
depends upon the underlying disease but is generally 
poor. With the availability of better systemic tumour 
therapies some paraneoplastic cardiac tumour mani-
festations such as carcinoid heart disease have become 
rare. However, increasing concern exists over drug 
therapy or radiotherapy-related cardiopathies in the 
long-term follow-up of cancer patients – particularly 
with the rise of innovative new drugs with yet un-
known cardiac safety profiles.
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Introduction

An oncologist’s referral of a patient to a cardiologist is 
rarely for cardiac tumours. Of all cardiac tumours only 
2–5% are primary, of which 28% are malign [1]. A fre-
quency of less than 0.1% has been reported for primary 
cardiac tumours in autopsies [2]. Cardiac complica-
tions by extracardiac tumours are more frequent and 
often happen in advanced palliative situations. A close 
collaboration between oncologists/radio-oncologists 

and cardiologists is required for the 
diagnosis and treatment of therapy 
related cardiopathies due to chem-

otherapy or radiotherapy. Beginning with a brief case 
report of cardiac complications in a patient with Hodg-
kin Lymphoma, this review aims to give an overview of 
cardiac complications due to extracardiac tumours 
with an emphasis on incidence and clinical manifesta-
tion. These complications can rise from the tumour’s 
invasion of the heart per continuitatem or by metasta-
ses often causing malignant pericardial effusion, by tu-
mour compression, by paraneoplastic phenomena, am-
yloidosis, and drug-related or post-radiogenic cardiop-
athy. 

Cardiac complications in a patient with Hodgkin 
lymphoma – a case report

A 47-year old woman presented with a rash, pruritus 
and a right-axillary lymphadenopathy. A lymph node 
biopsy revealed the diagnosis of classical Hodgkin 
Lymphoma with nodular sclerosis. A PET CT scan 
showed a 9 cm tumour bulk, a conglomerate tumour in 
the right axilla, involvement of cervical, retroclavicu-
lar, cardiophrenic and left axillary lymph nodes as well 
as splenic and nodular involvement of the pericardium 
which made the diagnosis of a stage IVB Hodgkin lym-
phoma (fig. 1). Echocardiography at the initial diagno-
sis showed a normal left-ventricular function with a 
small haemodynamically-compensated atrial septum 
secundum defect. After 3 cycles of chemotherapy of the 
escalated BEACOPP regimen (doxorubicin, cyclophos-
phamide, vincristine, procarbazine and prednisone), a 
metabolically complete remission was seen on the fol-
low-up PET CT scan. After 6 cycles of chemotherapy, 
the patient presented with progressive respiratory de-
terioration, exercise intolerance as well as weight gain 
and ankle swelling as signs of right heart failure. Aus-
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cultation revealed a known systolic 
murmur but was otherwise clini-
cally insignificant. Echocardiogra-
phy showed a significant left-right 
shunt through the atrial septum 
defect, a dilatation of the pulmo-
nary vein, and no pericardial effu-
sion. Chemotherapy was stopped. 
Further cardiac diagnosis with 
trans-oesophageal echocardiogra-
phy was performed and the atrial 
septum defect was occluded using 
an AMPLATZER device. Following 
this procedure another PET CT 
scan showed a metabolically com-
plete remission with a metaboli-
cally inactive 2 cm mediastinal 
mass (fig. 2). Due to this metabolic 
complete remission and the cardiac 
anamnesis it was decided to skip 
consolidation radiotherapy. In the 
one year follow-up period the pa-
tient remained free of symptoms 
without signs of cardiac decompen-
sation.

Complications due to tumour 
invasion – cardiac metastases, 
direct tumour growth via vena 
cava veins

The vast majority of cardiac tu-
mours are cardiac metastases 
which have been found in autopsies 
with a highly variable incidence of 
8 to 21% of all cancer patients [3–
5]. In a series of 1029 autopsies tu-
mours of the lung, the bronchus 
and pleura were the most frequent 
primary sites accounting for 37.3% 
of all metastases to the heart, fol-
lowed by nonsolid primaries (lym-
phomas, Kaposi’s sarcomas and 
leukemias) with 20%, female breast 
carcinomas (7.3%), carcinomas of 
the oesophagus (6.4%) and skin 
(4.5%), tumours of the uterus/cer-
vix, head and neck, pancreas and 
kidney (3.6% each), tumours of the 
colon/rectum, stomach, liver, blad-
der, adenocarcinoma of unknown 
primary site (1.8% each), ovary 

Figure 1
PET-CT scan of a 47-year old woman with Hodgkin lymphoma at the first diagnosis.

Figure 2
Follow-up PET-CT scan of the same patient with Hodgkin Lymphoma after successful treatment.
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imately one-third of all cases [16]. A malign pericardial 
effusion occurs late in the neoplastic disease and is as-
sociated with a poor prognosis. If the pressure of the ac-
cumulating pericardial effusion excels the intra-car-
diac pressures, this results in the emergency situation 
of a cardiac tamponade. Usually, cardiac tamponade 
from malignant disease is sub-acute. Pericardial con-
striction results from scarred, thickened pericardium, 
impairing the cardiac diastolic filling of the ventricles. 
Pericardial constriction is characterised by brisk early 
diastolic filling and may clinically present with the 
Kussmaul’s sign, a lack of an inspiratory decline in the 
jugular pressure [17]. 

Complications due to tumour compression –  
superior vena cava syndrome

Tumour compression leading to the occlusion of the su-
perior vena cava vein can causes one of the feared 
emergency cases in oncology, referred to as superior 
vena cava syndrome (SVCS). Typically, patients with a 
history of cancer will present with distention of the jug-
ular or thoracic veins through formation of collaterals, 
oedema of the face, neck and upper chest, and occasion-
ally cerebral oedema [18]. Although life-threatening, 
SVCS was reported to only have caused death in 1 out 
of 1986 patients [19]. With the increased use of intra-
vascular catheters and pacemakers causing thrombo-
sis, the percentage of malignancy as the underlying 
condition for SVCS has decreased to approximately 
60% [20]. The leading malignancy causing SVCS is 
lung cancer accounting for approximately two-thirds of 
all cases. Of these, non-small-cell lung cancer ac-
counted for approximately two-thirds of the cases, and 
small-cell lung cancer accounted for the remaining one-
third. Apart from lung cancer, SVCS can be caused by 
lymphoma, metastases, germ-cell cancer, thymoma, 
mesothelioma, and by other cancers in less than 2% of 
cases [18]. Therapy options for SVCS depend upon the 
underlying malignancy and their response to systemic 
therapy. Thus, in patients with generally chemo-sensi-
tive tumours such as small-cell lung cancer, germ-cell 
cancer or lymphoma, this treatment is the first choice 
whereas in certain situations (e.g. in non-small-cell 
carcinoma) a faster relief of symptoms will be achieved 
by radiotherapy or radio-chemotherapy. Immediate 
treatment by radiotherapy or stent placement is re-
served for patients with stridor due to central airway 
obstruction or laryngeal oedema, or for patients with 
cerebral oedema.

Complications due to paraneoplastic phenom-
ena – carcinoid heart disease

Carcinoid syndrome refers to a set of typical symptoms 
which are induced by humoral factors secreted from 
carcinoid tumours arising in the gastrointestinal tract 

(0.9%) and other sites (14.8%) [4]. Of these neoplasms, 
melanomas showed the highest tendency towards car-
diac involvement in more than 50% of all autopsies of 
patients with a melanoma [6–8]. In general, cardiac 
metastases should be suspected when a patient with a 
neoplastic disease shows cardiovascular symptoms. 

Table 1
Differential diagnosis for cardiac complications of non-cardiac malig-
nancies.

Cardiac metastases

Neoplastic pericardial disease

Superior vena cava syndrome

Carcinoid heart disease

Amyloid cardiomyopathy

Drug-related cardiopathy

Post-radiogenic cardiopathy

Cardiac tumours can reach the heart haematoge-
nously, via the lymphatic system, or by direct invasion 
through the cava or pulmonary veins [9]. Direct tumour 
invasion via the cava veins has been described for hepa-
tocellular carcinoma, testicular teratoma, smooth mus-
cle sarcoma and renal carcinoma [10–12]. The clinical 
manifestation of cardiac tumours depends upon their 
localisation and size and is thus highly variable includ-
ing pericardial involvement (as discussed separately 
below), arrhythmias, diastolic or systolic heart failure 
and occasionally myocardial infarction [9]. Besides, for 
renal cell carcinoma for example, large ventricular me-
tastases of the right ventricle, but even rarer also of the 
left ventricle, have been described without inferior vena 
cava or right atrium involvement [13, 14].

Neoplastic pericardial disease 

The incidence of neoplastic diseases of the pericardium 
is rare. Clinically, neoplastic pericardial disease can 
manifest as pericarditis, pericardial effusion, cardiac 
tamponade or pericardial constriction. Pericarditis 
clinically presents as pleuritic chest pain, a pericardial 
friction rub and with typical global concave ST seg-
ment elevation. In a series of 100 patients presenting 
with acute pericarditis or pericardial effusion, a spe-
cific aetiology could be found in 22 patients, seven of 
whom had a previously undiagnosed neoplastic disease 
[15]. In another series of 173 patients undergoing peri-
cardiocentesis, a neoplastic pericardial effusion was 
found in 58 (33%) patients, of whom 13 had a previ-
ously unknown malignancy. After exclusion of patients 
with easily attributable causes for pericardial effusion 
(traumatic, uremic, post-pericardiotomy, rheumatic, 
known neoplasia), 18% of the remaining 74 patients 
had newly diagnosed cancer as the underlying disease. 
The most frequent primary tumour leading to a peri-
cardial effusion was lung cancer accounting for approx-
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tients with carcinoid syndrome, 44 (17%) had devel-
oped CHD after a median follow-up of 29 months, and 
a 5-HIAA level of ≥300 μmol/24 hours and ≥3 flushing 
episodes per day were found to be predictors of the de-
velopment or progression of CHD [30]. Since the intro-
duction of somatostatin analogues (octreotide) as a 
milestone of systemic carcinoid tumour treatment, se-
vere CHD has become rare. Besides systematic tumour 
control, the treatment of CHD is multidisciplinary in-
cluding resection or chemo-embolisation of hepatic me-
tastases, treatment of heart failure, and valve replace-
ment surgery for severe CHD [23].

Amyloid cardiomyopathy

Amyloidosis is characterised by the extracellular depo-
sition of specific proteins predominantly in the heart, 
liver, kidney and autonomic nervous system. Amyloid 
cardiomyopathy is an important differential diagnosis 
of restrictive cardiomyopathy characterised by im-
paired filling of non-dilated ventricles. Its incidence de-
pends upon the type of amyloidosis ranging from less 
than 5% for AA amyloidosis to approximately 50% for 
patients with AL amyloidosis, a plasma cell dyscrasia 
[31, 32]. Apart from AL and AA amyloidosis, heart in-
volvement has also been documented for familial amy-
loidosis and senile systemic amyloidosis [33]. Amyloi-
dosis can be suspected in echocardiography in a patient 
with ventricular wall thickening without a dilatation of 
the left ventricle. For a definite diagnosis, the presence 
of amyloid deposits in an endomyocardial biopsy or 
other biopsies (abdominal fat tissue, rectum, or kidney) 
is required. In the heart, amyloid deposits can be found 
in the coronary arteries, atrial myocardium, heart 
valves, pericardium, and of clinically utmost impor-
tance in the ventricular myocardium and conducting 
system. Thus clinically, patients with cardiac amyloi-
dosis will most probably present with congestive heart 
failure though amyloid infiltration of small vessels can 
also occasionally cause angina pectoris, and involve-
ment of the atria and the conduction system might in-
duce atrial arrhythmias possibly leading to thrombo-
embolism as the first clinical manifestation of amyloi-
dosis [33]. The prognosis of cardiac amyloidosis de-
pends upon the type of amyloid but is generally poor 
with a reported mortality of 80% within 2 years for pa-
tients with AL amyloidosis [34]. Treatment options 
consist of systematic therapy for amyloidosis as re-
viewed elsewhere and treatment of heart failure with 
a usually poor response. 

Drug-related cardiopathy 

Cardiac complications associated with chemotherapy 
include hypertension, arrhythmias, dilated cardiomyo-
pathy, and angina/myocardial infarction. The most 
prominent substances causing cardiotoxicity are an-

and the bronchi, but also occasionally in other sites 
such as the urogenital tract. The typical symptoms of 
carcinoid syndrome include cutaneous flushing and ve-
nous teleangiectasia, diarrhoea, bronchospasms, and 
cardiac involvement which is referred to as Carcinoid 
Heart Disease (CHD). CHD has been reported to arise 
in >50% of patients with carcinoid syndrome [21] and 
is characterised by a dysfunction predominantly of the 
right heart valves. CHD is caused by vasoactive sub-
stances produced by neuroendocrine tumour cells typi-
cally metastasising to the liver which allows the vaso-
active substances to reach the heart without prior he-
patic metabolisation and to induce fibrotic endocardial 
plaques which causes valve dysfunction, usually exclu-
sively of the right side of the heart [22–27]. Occasion-
ally, CHD develops in ovarian carcinoma without he-
patic metastases. In a retrospective analysis of 265 pa-
tients with carcinoid syndrome, CHD developed in 4 
patients (1.5%) without hepatic metastases or ovarian 
cancer who had retroperitoneal lymph nodes metasta-
ses [28]. Although the pathogenesis causing CHD is not 
fully understood, serotonin is considered to be a major 
stimulator of fibrogenesis and high levels of urinary ex-
cretion of the serotonin metabolite, 5-hydroxyin-
doleacetic acid (5-HIAA), and of plasma atrial natriu-
retic peptide (ANP) were found to be associated with 
CHD in 37 consecutive carcinoid patients, nine of 
whom (24%) developed CHD during a two-year cardiac 
ultrasound follow-up [29]. In a recent report of 252 pa-

Table 2
Anti-tumour agents inducing cardiopathy.

Class Drugs

Anthracyclines doxorubicin, daunorubicin, 
epirubicin, idarubicin 

Anthracycline-like drugs Mitoxantrone

Anti-metabolites 
 
 

5-fluoruracil, capecitabine,  
fludarabine, pentostatin, 
cladribine, methotrexate, 
cytarabine

Vinca alkaloids and topoisomerase 
inhibitors

vincristine, vinblastine, 
vinorelbine, etoposide

Taxanes paclitaxel, docetaxel

Alkylating agents cyclophosphamide, ifosfa-
mide, cisplatin, busulfan

Anti-tumour antibiotics bleomycin, mitomycin C

Monoclonal antibodies 
 

rituximab, bevacizumab, 
trastuzumab, alemtuzumab, 
cetuximab

Cytokines Interferon-alpha, Interleukin-2

Differentiation-inducing agents all-trans retinoic acid (ATRA), 
arsenic trioxide

Tyrosine kinase inhibitors 
 

sorafenib, sunitinib, imatinib, 
nilotinib, dasatinib, lapatinib, 
pazopanib

Other vorinostat (histone deacetylase 
inhibitor)
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Post-radiogenic cardiopathy

Improvements in radiation therapy (RT) treatment 
particularly for Hodgkin Lymphoma and breast can-
cer, but also for other thoracic tumours have resulted 
in a large cohort of long-term cancer survivors for 
whom late toxicity from RT becomes relevant. Besides 
breast cancer and Hodgkin Lymphoma, oesophageal 
cancer and lung cancer are frequent tumour entities 
causing cardiotoxicity from radiation therapy. By in-
ducing inflammation and secondary fibrosis, radiation 
therapy can involve the myocardium, the pericardium, 
the valves, the conduction system as well as the coro-
nary arteries causing restrictive cardiomyopathy man-
ifesting as congestive heart failure, myocarditis, neo-
plastic pericardial disease (see above), valvular dis-
ease, arrhythmias or premature coronary artery dis-
ease [38]. Acute cardiotoxicity from radiotherapy is a 
rarity. Long-term cardiological follow-ups are required 
particularly for cancer survivors who received a medi-
astinal/heart dose of >30 Gy since cardiac manifesta-
tions from radiotherapy can occur as late as years or 
even decades after radiation therapy [38]. 

Conclusion

Cardiac complications of extracardiac tumours are 
rarely of immediate clinical relevance usually occur-
ring late in the course of malignant disease. The main 
primary site of tumours affecting the heart is the lung. 
Of clinical significance is neoplastic pericardial disease 
leading to large pericardial effusions and potentially to 
fatal cardiac tamponade. Complications of carcinoid 
heart disease have significantly diminished due to ef-
fective treatment with somatostatin analogues. With 
the improvement of curative therapies, the clinical rel-
evance of drug-related and post-radiogenic cardiopathy 
is possibly still underestimated, and long-term cardio-
logical follow-up programmes of cancer survivors need 
to be established. Cardio-oncology is a young and dy-
namic field with high potential.
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