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A 26-year-old man presented with 
T4 adenocarcinoma of sigmoid 

colon, which was initially treated with 
a covering ileostomy and neoadjuvant 
chemotherapy with oxaliplatin and 
infusional 5-fluorouracil delivered through 
a right subclavian Hickman line. While 
receiving chemotherapy, he developed a 
massive right atrial thrombus, adherent 
to the inferior venacaval opening and the 
adjoining right atrial wall, mimicking a 
metastatic deposit, which was removed 
surgically on cardiopulmonary bypass. 
The patient subsequently underwent 
successful high anterior resection of the 
sigmoid cancer followed by adjuvant 
chemotherapy with oxaliplatin and 
capecitabine. The unusual features of 
this patient’s presentation include the 
extremely rapid growth of thrombus despite 
aggressive anticoagulation, the unusual 
site of thrombus on the inferior vena caval 
opening rather than around the Hickman 
line, and possible facilitation of thrombus 
formation by chemotherapeutic agents. We 
also discuss the diagnostic and therapeutic 
dilemmas in a patient with a concurrent 
malignancy and a right atrial mass.

Introduction
Cardiac metastases from a colorectal carcinoma are 
rare. Presence of a mass in an unusual location in 
the heart in a young man with a galloping rate of 
growth, however, raises such a spectre. Decision 
algorithms revolve around the need to prevent a 
sudden catastrophic venous obstruction, risk of 
massive pulmonary embolisation, importance of 
ruling out metastatic disease to guide management 
of the primary malignancy, balancing the conflicting 
needs of early treatment of primary malignancy 
and the risks of doing this in the presence of an 
undiagnosed massive right atrial mass, and, finally, 

the conduct of the cardiac operation itself with 
infiltration of inferior vena cava and nearly whole of 
right atrium with organising thrombus. 

Case presentation
A 26-year-old man presented with a three-day 
history of rectal bleeding, colicky abdominal pain 
and vomiting, and abdominal signs suggestive of 
a localised sigmoid colonic perforation, confirmed 
on a computed tomography (CT) scan. He was 
found to have a fungating, partially obstructing and 
circumferential lesion at the rectosigmoid junction 
20 cm from the anal verge on sigmoidoscopy, 
which was diagnosed to be an adenocarcinoma on 
histology. A staging CT scan of abdomen and chest 
revealed a locally advanced and locally perforated 
distal sigmoid adenocarcinoma with retroperitoneal 
invasion. He underwent a loop ileostomy to relieve 
his abdominal symptoms, followed by five cycles of 
neoadjuvant OxMdG (oxaliplatin/modified de Gramont) 
chemotherapy with oxaliplatin and 5-fluorouracil 
(5-FU), via a Hickman line (figure 1), the sixth cycle 
having to be omitted due to neutropenia. 

During the course of his chemotherapy, he was 
noted to have a 3.5 cm mass at the junction 

Figure 1. Normal chest X-ray with right 
subclavian Hickman line 
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Figure 2. Computed tomography (CT) 
of the thorax showing large right atrial 
mass

Figure 3. Transthoracic echocardiography 
confirms echo-dense mass in right atrium

of inferior vena cava with right atrium 
on surveillance CT scan (figure 2). An 
echocardiogram confirmed an echo dense 
mass in the right atrium, discrete from the 
mobile Hickman line tip (figure 3), with no 
other valvular or ventricular pathology. Despite 
anticoagulation with heparin and warfarin, the 
right atrial mass continued to rapidly increase 
in size, as evidenced by echocardiogram 
(figure 4), CT scan (figure 5) and magnetic 
resonance imaging (MRI) scan (figure 6). MRI 
suggested a rapidly enlarging filling defect with 
minor heterogeneity in signal characteristics, 
with considerable vascularity under dynamic 
transit of gadolinium images, with no invasion 
of right atrial free wall (figure 6). 

Differential diagnoses of thrombus, myxoma, 
metastasis from colorectal primary or other 
benign or malignant primary tumour of 
the heart were considered, but the actual 
aetiology of the mass was not considered to 
significantly change management at that stage. 
At the multi-disciplinary meeting, the risk of 
embolisation or obstruction to the tricuspid 
valve or inferior vena cava was considered a 
greater risk than the delay in removal of the 
primary tumour or the indeterminate effects of 
cardiopulmonary bypass on tumour biology or 
spread. Clinically, the patient was getting short 
of breath at minimal exertion, jugular venous 
pressure was 7 cm above sternal angle, heart 
rate was 80 beats per minute, regular, and 
blood pressure 110/76 mmHg. There were no 
cardiac murmurs or adventitious heart sounds. 
The patient’s pre-operative coagulation profile 
was normal.

It was elected to first perform excision of 
the right inferior venacavo-atrial mass under 
cardiopulmonary bypass with or without 
circulatory arrest, as indicated, followed by 
removal of the primary sigmoid tumour. On 
table transoesophageal echocardiography 
(TOE) confirmed further enlargement of the 
mass to involve three fifths of the right atrium 
and the inferior venacaval opening into the 
right atrium, without any plane of separation 
between the right atrium and inferior 
venacaval opening on one hand and the mass 
on the other (figure 7). 

After median sternotomy, cardiopulmonary 
bypass was instituted with aortic, superior 
vena cava and left femoral venous 
cannulations. The aorta was cross clamped, 

Figure 5. CT scan showing the mass 
growing rapidly to occupy most of  
right atrium

Figure 6. Comparative magnetic 
resonance imaging (MRI) scans showing 
the inferior four fifths of the right atrium 
and inferior venacaval opening invaded 
by the mass with relative sparing of 
the superior vena cava opening and the 
appendage

Figure 7. Intra-operative 
transoesophageal echocardiography 
(TOE) shows right atrium filled with the 
mass

Figure 8. An intra-operative picture 
showing a fibrotic mass densely adherent 
to the right atrium mimicking invasive 
carcinoma

Figure 4. Serial echocardiograms confirm 
rapid increase in the size of the mass 
within a few weeks
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heart arrested with 1.2 litre cold blood 
cardioplegia and right atrium opened by an 
oblique atriotomy. There was a large 5 cm 
x 7 cm fibrotic mass filling more than three 
fifths of the right atrium and densely adherent 
to the lower three fifths of the right atrium, 
including the mouth of the inferior vena cava 
(figure 8). The superior vena cava opening 
into the right atrium and, indeed, the Hickman 
line itself were entirely free of thrombus. The 
mass was dissected out from the right atrium 
and inferior vena cava by sharp dissection 
and removed along with the Hickman line. 
Macroscopically, it was difficult to differentiate 
the mass from a malignant tumour due to its 
hard consistency and tissue invasion, which 
required some atrial muscle to be included 
with the resection (figure 9). Histopathology 
of the mass, however, revealed an organising 
thrombus and no evidence of malignancy. 
The patient made a satisfactory postoperative 
recovery and was discharged home after 
12 days. Postoperative coagulation studies 
revealed no abnormality. 

Two months later, the patient underwent 
sigmoid colectomy for adenocarcinoma. 
The postoperative tumour classification 
was: ypT4, ypN1, V1, R1; Dukes C1. The 
patient underwent four cycles of adjuvant 
chemotherapy with oxaliplatin and 

Figure 9. Excised mass in two 
macroscopic sections with atrial muscle 
attached to them

capecitabine followed by reversal of ileostomy. 
He is free of all cardiac symptoms and is 
under regular tumour surveillance.

Discussion
Endocardial injury, stasis or turbulence of 
blood flow and hypercoagulability of blood are 
the three classical factors that predispose, in 
general, to intracardiac thrombosis.1,2 

Right atrial thrombosis has been described 
with atrial fibrillation,3 constrictive pericarditis 
with tricuspid thrombotic obstruction4 
and nonspecific pericarditis,5 restrictive 
cardiomyopathy6 and after Fontan operation.7,8 
Genetic causes like methylenetetrahydrofolate 
(MTHF) reductase gene polymorphism,9 

hypercoagulability characterised by V Leiden 
gene, thrombophilia genes and high serum 
homocysteine,10 myeloid leukaemia,11 heparin-
induced thrombocytopenia,12,13 lung cancer14 
and amoebic liver abscess15 have all been 
reported with right atrial thrombosis. Bi-atrial 
thrombosis with mitral stenosis and leg 
deep-vein thrombosis treated with mitral valve 
replacement and bi-atrial thrombectomy has 
been reported.16 On the other hand, there are 
reports of bi-atrial thrombosis across a patent 
foramen ovale, with resolution following 
anticoagulation.17 Some of the right atrial 
thrombi might be entrapped ‘in transit’ across 
a patent foramen ovale.10,18 

However, the most common causes of right 
atrial thrombosis relate to the host of artificial 
devices inserted into the right atrium for a 
variety of indications. These include central 
venous catheters and Hickman lines for long-
term use for antibiotics, hyperalimentation19 
and chemotherapy,20,21 pulmonary artery 
catheters,19 permanent pacemaker22 and 
defibrillator leads,23 umbilical catheters,24 

dialysis catheters25 and port-a-caths,26 

extracorporeal membrane oxygenation (ECMO) 
catheters19 and ventriculo-atrial shunts for 
hydrocephalus27 or peritoneovenous shunts 
for intractable recurrent malignant ascites.28 
Some of the device-related thrombosis has 
a septic component to it.29,30 Yang et al. 
reviewed the available literature on right 
atrial thrombosis in 2010 and identified 122 
cases: 91% of patients had central venous 
catheters, 40.8% were prematurely born, 
27.2% were post-cardiac surgery patients, 
19.2% had underlying malignancies and 

45.6% of patients received intravenous 
hyperalimentation.31 

There were a number of substrates, in our 
patient, promoting thrombosis including 
long-standing presence of a Hickman line 
in the right atrium, the possibility of right 
atrial endocardial injury with the Hickman 
line, presence of systemic cancer and 
presumed hypercoagulable state secondary 
to this, although coagulation profile was 
normal, and the local thrombogenic effects 
of the chemotherapeutic agents on the right 
atrial endocardium. The adherence of the 
thrombus to the inferior wall of the right 
atrium, close to the inferior vena cava, right 
opposite the Hickman line, rather than to 
the Hickman line, which was entirely free 
of thrombus, heightens the suspicion of 
the role of the chemotherapeutic agents. 
Oxaliplatin toxicity includes sensory peripheral 
neuropathy, gastrointestinal disturbances, 
ototoxicity and myelosuppression. 5-FU 
can cause myelosuppression, mucositis, a 
rare cerebellar syndrome or a desquamative 
hand–foot syndrome. Although neither of 
these two agents is specifically known to 
cause coagulation abnormalities, they can 
cause thrombosis by direct endothelial injury 
as could have happened when the inferior 
wall of the atrium, being directly opposite the 
mouth of the Hickman line, was exposed to 
the stream of chemotherapeutic agents from 
the Hickman catheter.

Benign tumours and primary and secondary 
malignant tumours of the right atrium 
can masquerade as atrial thrombosis. 
Approximately 75% of primary cardiac 
tumours are benign. Approximately 50% of 
benign tumours are myxomas, and 10–20% of 
all myxomas arise from the right atrium. Other 
benign tumours that can arise from the right 
atrium are lipomas, lipomatous hypertrophy 
of interatrial septum, papillary fibroelastoma 
of tricuspid valve and hemangioma. A quarter 
of all primary cardiac tumours are malignant, 
and angiosarcomas, which have a predilection 
for the right heart, constitute 33% of all 
malignant tumours. The right atrium may 
also be involved by malignant mesothelioma 
or fibrosarcoma. Secondary tumours of the 
heart are more common than primary tumours 
and it is estimated that 10% of tumours 
eventually reach the heart or pericardium.32 
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The most common cancers responsible for 
cardiac metastases are leukaemia, melanoma, 
lung carcinoma, sarcoma, breast carcinoma, 
oesophageal, ovarian and kidney cancers. 
The usual means of spread to the heart are 
haematogenous, lymphatic, through direct 
extension and sub-diaphragmatic. Renal, 
hepatic, adrenal and uterine malignancies 
spread into the right atrium through the 
inferior vena cava. As many as 10% of all renal 
malignancies involve the inferior vena cava and 
40% of these invade the right atrium.32 

The extremely rapid rate of growth of the 
right atrial mass in our patient favoured the 
diagnosis of thrombus rather than a myxoma, 
although a rapidly growing metastatic tumour 
could not be entirely ruled out. Although no 
absolute figures are available, thrombi are 
much more common than either benign or 
malignant right atrial tumours.

The peak incidence of colorectal carcinoma 
is at age 60 to 70 years. Fewer than 20% 
occur in ages less than 50 years. When 
colorectal carcinoma is found in a young 
person, ulcerative colitis or one of the 
polyposis syndromes must be suspected. 
Morphologically, the distal colonic lesions 
tend to be annular, encircling lesions that 
produce napkin ring constrictions of bowel in 
contrast to the fungating polypoid masses on 
the right side. All colorectal tumours spread 
by direct extension into adjacent structures 
and by metastases through lymphatics and 
blood stream to the regional lymph nodes, 
liver, lungs, bones, peritoneal cavity, brain 
and others.33 In a large series of 2,435 
patients with metastatic heart disease, Perry 
et al. reported colonic cancer accounted for 
3.7% patients only.32 De la Fouchardiere 
reported a fortuitous discovery of a right 
ventricular colorectal secondary.34 Lattuada 
et al. reported pericardial metastases in 
a resected colonic adenocarcinoma35 and 
Chen et al. reported hemopericardium and 
cardiac tamponade secondary to pericardial 
metastases from colonic adenocarcinoma 
palliated by pericardiotomy.33

Colorectal cancer can co-exist with concurrent 
cardiovascular disease. Davydov reported 14 
patients with different stages of colorectal cancer 
with concomitant coronary artery disease, valve 
disease, aortic aneurysm or a combination of the 
above, who underwent simultaneous operations 

(3) and staged operations (11) with 7.5% early 
mortality and 21.4% mortality during follow-up 
period from tumour relapse.36 

Management of right atrial thrombosis is 
determined by symptoms, morphology of 
thrombus including size, shape, mobility 
and nature of thrombus, any associated 
infection or diagnostic uncertainty, risk of 
pulmonary embolism, tricuspid obstruction, 
etc. Removal of precipitating causes 
including central venous lines or pacemaker 
or defibrillator leads, medical treatment 
including anticoagulation and/or thrombolysis, 
thrombectomy under cardiopulmonary bypass 
with or without circulatory arrest and with or 
without selective cerebral perfusion, can all 
be employed depending on the size, chronicity 
and site of thrombosis.30,31 Large thrombi, 
chronic organised thrombi, thrombi associated 
with infection, thrombi whose aetiology is not 
clear and where metastatic malignancy is a 
possibility, or thrombi likely to embolise to 
the pulmonary circulation due to their sheer 
size, mobility and morphology are best treated 
surgically.31 Involvement of superior or inferior 
vena cava by thrombus usually requires 
thrombectomy under low flows or circulatory 
arrest with37 or without selective antegrade 
cerebral perfusion.38 Unusually, more complex 
procedures may be required. Dittrich et al. 
described surgical thrombectomy and re-
insertion of superior vena cava in the right 
atrial appendage in the beating heart in a 
critically ill infant.39 Off-pump right atrial 
thrombectomy with a brief period of inflow 
occlusion has been described for heparin-
induced thrombocytopenia with thrombosis.13 
Percutaneous endovascular mechanical 
thrombectomy has been described using 
inferior vena cava basket and transjugular 
insertion of inferior vena cava filter under 
fluoroscopic and TOE guidance.40 

Our patient, while undergoing pre-operative 
chemotherapy with 5-FU and oxaliplatin for 
adenocarcinoma of sigmoid colon, developed 
a rapidly enlarging right atrial mass that 
came to occupy three fifths of the right atrial 
cavity and was adherent to the inferior wall of 
right atrium, inferior venacavo-atrial junction 
and proximal inferior vena cava. While the 
presence of a Hickman line in the right 
atrium raised the index of suspicion towards 
a thrombus, a coincidental myxoma or 

another benign tumour like lipoma, papillary 
fibroelastoma or hemangioma, a malignant 
tumour known to favour the right heart 
like angiosarcoma or even mesothelioma, 
and, finally, a metastasis from the primary 
tumour, although extremely rare, could not be 
completely ruled out. Involvement of the cavo-
atrial junction and inferior vena cava further 
complicated the diagnosis. Involvement of the 
inferior vena cava and most of the right atrium 
mandated direct cannulations of femoral vein 
and superior vena cava for venous return 
during cardiopulmonary bypass. Invasion of 
the cavo-atrial junction and proximal inferior 
vena cava by the organised thrombus required 
sharp dissection of the thrombus from inferior 
venacaval and right atrial myocardium with 
periods of low flow not unlike the dissection 
that is needed when renal, hepatic, adrenal 
or uterine tumours sneak up the inferior 
vena cava into the right atrium. We believe 
co-existence of cancer, Hickman line and 
chemotherapeutic infusions predisposed 
the patient to thrombus formation. Whether 
there was any direct endocardial injury due to 
mechanical catheter trauma would be difficult 
to establish with certainty •
Conflict of interest
None declared.

Key messages
•	Colorectal metastases involve the 

heart rarely; most such secondaries 
involve pericardium, although 
cardiac chamber involvement has 
been reported anecdotally

•	The most common cause of right 
atrial thrombus in the current era is 
indwelling instrumentation 

•	General hypercoagulability 
associated with cancer and local 
toxic effects of chemotherapeutic 
agents on the atrial endocardium 
predispose to thrombosis

•	Hickman line, 5-fluorouracil and 
oxaliplatin infusion and colorectal 
cancer all contributed in varying 
measures to the development of 
massive inferior venacavo-atrial 
thrombus
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