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Abstract

Cardiac metastases are relatively rare. However, over the years, as diagnostics and therapeutics of cancer management
improve, cancer patients are living longer. The longer survivality means there may be more metastatic disease as well as
later stage disease. Scanning for cardiac metastases is not routine practice for patients with malignancies and is not currently
a recommendation is most guidelines. It is still an assessment on a case by case basis. Thus, the need for high vigilance and
awareness is assessing patients” symptomatology and presentation. The spectrum of presentation of cardiac metastases is
wide and varied and some common ones are shared in this paper. This ranges from symptoms such as fatigue, shortness
of breath, fainting, hypotension, heart failure, cardiac murmurs and arrhythmias and others. Despite the fact that patients
presenting with such a spectrum are common, not often are they firstly attributable to cardiac metastases. This is the reason
why in predisposed patients, the treating physicians or emergency physicians must sought deeper into the background
history, extend of cancers and have a high index of suspicion in order not to miss the diagnosis and to start the ball rolling
in terms of ordering the most suited investigations.

Introduction

In general, cardiac metastases are rare. However, as the incidence of cancer rises, cardiac metastases is gaining more
diagnostic and therapeutic importance. One of the first cases to be reported in the literature was in 1700 by Boneti [1]. This
was followed by a few more reports in the 1800s and then into the 1900s [2-9]. Potentially, almost every cancer can spread
to the heart. These cases are often difficult to diagnose due to the fact many may not have symptoms at all, whilst the rest
may have late symptoms or present with health failure and arrhythmias, where cardiac metastasis is usually not considered
in the first line diagnosis. Sometimes, the metastasis is incidentally discovered, during the course of working up patients,
who may have a wide range of clinical presentations. Echocardiography, which is commonly used in the initial, non-invasive
assessment of cardiac structure and function, has frequently been one of the first investigations to point to a possible cardiac
metastasis [10-12]. In the past, it was believed that cardiac metastases represent a rare phenomenon. The reasons for this
belief were [13-15]:

a. The perception that heart tissue was not receptive to tumour cells ‘seeding’.
b. The kneading action of the striated heart muscles reduces the likelihood tumour cells ‘seeding’.
c. The rapid blood flow and turbulence within the heart chambers.

Today, we know the above reasoning are inaccurate. In fact, practically almost every tumour has been reported in
cardiac metastases cases. Some common primary cancers with cardiac metastases include lung cancer, breast cancer,
leukemia, lymphoma, mediastinal tumours, head and neck cancers and melanoma [11,12, 16, 17].

Modes of Spread (Figure 1)

Cancer cells most often reach the heart via the haematogenous route, but there are others ways through which the
spread can happen. Cancer has been postulated to be able to spread to the heart by one of the following mechanisms [1, 11,
14, 18]:

a. Direct extension: especially in patients where the cancer is within the thorax, in the mediastinum or adjacent to the
heart (eg. lung cancers)

b.  Haematological spread: this is by means of embolic tumour cells reaching the heart through the coronary vessels,
through which they then invade the heart.

c. Lymphatic spread: malignant cells reach the heart by the retrograde flow through the mediastinal and trachea-
bronchial lymphatic channels. This may sometimes be seen in the context of lymphangitis carcinomatosis (whereby
the lymphatic channels of the heart are filled with malignant cells).

d.  Intracavitary spread via diffusion from the inferior vena cava and pulmonary veins (this happens when fibrin forms

on tumour cells which are free and floating in the venous system, which then supports further growth of the tumour
and this tumour thrombus may then extend into the chambers of the heart.
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Within the structure of the heart itself, metastases have been known to affect the
pericardium, epicardium, myocardium, endocardium as well as the heart chambers.
Tumour from the myocardium can spread to the epicardium and pericardium.
Tumour cells can also be carried via retrograde lymphatic flow through the broncho-
mediastinal lymph channels to the myocardium. In fact, “seeded” metastatic cells
in any part of the heart can spread to adjacent structures (e.g. from myocardium to
pericardium) [15, 18, 19]. Considering, all these possibilities, it is not easy for the
Emergency Physician to make the diagnosis of cardiac metastasis first line. Often, they
will have to sieve through the history to assess if there is a background of cancer, which
types of cancer and what is the primary site or extend of the disease. Following this, a
series of investigations will be required in order to confirm the diagnosis.

Figure 1: Modes of Spread of Cardiac Metastases

Possible Emergency Department (ED) Presentation

With the wide spectrum of primary cancers that can metastasize to the heart
as well as the different anatomical areas and structures of the heart that can be
involved, one can imagine that the potential presentation to the ED too will be very
broad ranging. Symptoms such as giddiness, fainting, fatigue, shortness of breath,
chest discomfort and exertional fatigue are all very generic and non-specific. Table
1 represents some potential clinical presentations which may be encountered in the
ED. It may appear obvious that these range of symptoms are many and varied and
can tend to overlap with other diagnoses. The diagnosis of cardiac metastases would
likely not be first in the minds of Emergency Physicians (EPs), until they have ruled
out more common differentials. At Singapore General Hospital, which is part of an
Academic Medical Centre, housing The National Cancer Centre, frontline physicians
need to be vigilant and bear this in mind, in view of the fact that our cancer patient
load is very high. Having a cancer specialist centre as this on site means cancer-related
complications can present to our ED. Also, with the extended survival of oncologic
patients today, due to improved diagnostics and therapeutics, many may live longer
and develop complications and metastases. One unique consideration when dealing
with the heart is to understand that it is incapable of mending injured or damaged
tissue. This is because cardiac myocytes are terminally differentiated; which means
they do not re-enter the cell cycle to proliferate and repair damaged tissues. This is an
interesting point to note in managing cardiac lesions as well as cardiac secondaries.
In a study of 1029 autopsy cases by Klatt et al, it was noted that:

-Lung cancer was the commonest primary site cancer
-Adenocarcinoma was the commonest cell type metastases
-The epicardium was involved I 75.5% of metastatic lesions

-In cases of lymphoma, they were associated with acquired immune deficiency
syndrome

Table 1: The Potential Clinical Presentation in the ED versus the Sites of Cardiac

Metastases

Clinical Presentation

Site/s of Cardiac Metastases

Hypotension, hemodynamic

Ventricular outflow tract obstruction from

instability tumour metastasis or reduction of the flow
Significant sized pericardial effusion or
pericardial tamponade
Arrhythmia Epicardial, myocardial and endocardial

metastases

Chest pain, pleuritic chest pain

Metastases within the mediastinal and
thoracic cavity

Angina
Acute Coronary Syndrome
Myocardial Infarction

Tumour emboli reaching the heart through
the coronary vessels; thus potential to obstruct
coronary arteries causing angina

Haematological spread or direct spread by

Coronary Artery Disease cancer cells invading the heart
Dysphagia Metastases causing pressure symptoms in
the mediastinal structures adjacent to the
Dyspnoea heart eg. esophagus, airway structures such as

bronchus, bronchioles

Cerebro-vascular Syndromes

Tumour embolization ( from the heart
chambers to the brain circulation)

Heart Failure

Metastases to myocardium or structures in the
heart eg. valves

Valvular Dysfunction

Metastases to the valves

Pericarditis, Pericardial effusion
Constructive pericarditis is rare in
metastases
Chronic Pericarditis can occur

Metastases to the pericardium

Electrocardiography Changes:
ST and T wave changes

Metastases affecting the conduction system/
tissue

Investigations and Management

How EPs order investigations for such patients is prompted by their symptoms
and signs. Usually the patients would have gone through a series of investigations
for their primary cancer work-up. Sometimes, for those who remain asymptomatic,
cardiac metastases are picked up during routine tests and screening. One of the
common test that can suggest cardiac metastases is heart echocardiography. This is
often used as a screening cardiac function test, which can also assess valvular and
ventricular competence, identify any intra-ventricular or cardiac chamber masses and
pickup structural wall abnormalities. The diagnostic accuracy can be as high as 80% for
an initial screening tool for cardiac metastases, but it is also operator dependent. The
more experienced the person performing the echocardiographic studies, the higher the
likelihood of picking up even smaller abnormalities. It is also important to note that
often the test is being done for other reasons but incidentally picks up the suspected
cardiac metastases [19, 20-22]. Other investigations such as Cardiac Ultrasound
(CUS), CT Scan and magnetic resonance imaging (MRI) are also useful for further
definition and confirmation. Cardiac MRI provides excellent contrast resolution and
can show great details of the distribution of tumour as well as differentiate it from
myocardium or thrombus, compared to CUS and CT Scan of the heart. MRI also gives
better definition of the surrounding structures, which is crucial in the assessment of
spread. PET (Positron emission tomography) scans are at times used because it is part
of the armamentarium of tests for working up the primary cancer, such as head and
neck cancers [20,21]. Chest Xrays are usually non-specific and may show cardiomegaly
and at times, prominence of the azygous vein if pericardial effusion is present. A big
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challenge in diagnosing cardiac metastases is to differentiate these from primary
cardiac tumour such as myxoma. Thus, very good quality, high resolution imaging can
be very helpful [12, 17, 19].

There is no standard or fixed treatment for cardiac metastases. As it is, it is already
quite rare and when detected in cancer patients, it often means the disease is at a late or
advanced stage. These patients are usually not good surgical candidates due to a variety
of reasons such as the site of the metastases, the extent of their disease process as well
as medical fitness for operation (many of these patients have multiple co-morbidities
which put them at higher risk) [23].

Discussion

Cardiac metastases are relatively rare in occurrence, but that does not mean it does
not occur. Thus, in analysing patients’ symptoms and presentation, after considering
the more common first line diagnoses, thinking about these rarer causes is useful. It
requires EPs to avoid fixations and think broad spectrum, especially as we have seen
that the presentation with cardiac metastases can be wide-ranging. Understanding
about the primary cancer is very helpful, just as knowing the extend of disease spread
is. We have learnt and made observations from both post-mortem (especially in the
early years) as well as clinical cases and sharing with the medical fraternity helps
remind us of these rarer possibilities. Currently, scanning for cardiac metastases is not
routine practice for patients with malignancies and is not a recommendation is most
guidelines. It is still an assessment on case by case basis.

AP SITTING
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Figure 2a: ED presentation with shortness of breath in a patient with left sided

cancer of the lung (non small cell lung cancer). The chest Xray shows opacification
of he left hemihorax

Figure 2b: CT Scan showing left hilar mass extending into the left atrium

Figure 2c: CT Scan cut in cross-section showing the mass (cancer) in the left
atrium

Figure 3a: Large opacity in the left upper hemithorax in a patient with history of
cancer of the breast 5 years prior to presentation. There are features of lymphangitis
carcinomatosis on the Chest Xray, especially in the lower zones
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Figure 3b: Cross-sectional CT Scan cut showing a large filling defect in the left
atrium extending into the right inferior pulmonary vein

Figure 3c: The filling defect (metastasis) in the left atrium extending to the
pulmonary veinon CT Scan

Conclusion

Cardiac metastases can be considered quite rare. However, it is important to think
about this especially, in particular when there are no other good explanation to explain
the cardiac related symptoms.

On the other hand, there are also not many centres that have an established protocol
for soughting out cardiac metastases, as in looking for liver, lung, brain and bone
metastases. Thus a high index of suspicion is useful in the appropriate case presentation.
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