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Background Intimal sarcoma is an exceedingly rare type of primary cardiac tumour. It is characterized by poorly differentiated
spindle-shaped cells that can mimic smooth muscle and is strongly associated with MDM2 genetic amplification.
Owing to its rarity and non-distinctive histological features, diagnosis remains a significant challenge.

Case summary In this case report, we describe a case of primary cardiac intimal sarcoma in a 37-year-old woman who presented
with atrial fibrillation (AF) and a left atrial mass. Despite having a histological sample from an excised left atrial
mass, the diagnosis was not made until she presented with back pain secondary to metastatic disease to the spine.

Discussion Primary cardiac intimal sarcoma is an extremely rare diagnosis. The mainstay management of intimal cardiac sar-
coma is aggressive surgical resection. Unfortunately, the prognosis of cardiac sarcomas remains very poor, with a
mean survival between 3 months and 1 year. This case of cardiac intimal sarcoma highlights the difficulty in estab-
lishing a diagnosis, particularly given the unusual presentation of AF.

ESC Curriculum 2.2 Echocardiography e 2.3 Cardiac magnetic resonance e 5.3 Atrial fibrillation e 6.8 Cardiac tumours

. . Introduction
Learning points :
® Despite being a rare aetiology, primary cardiac intimal sarcoma . Intimal sarcoma is an exceedingly rare type of primary cardiac tu-
should be considered on the differential of atrial masses. * mour. Itis characterized by poorly differentiated spindle-shaped cells
® Intimal cardiac sarcoma can present with atrial fibrillation as : that can mimic smooth muscle and is strongly associated with MDM2
one of the first signs. genetic ampliﬁcation.1 Owing to its rarity and non-distinctive histo-
¢ Diagnosis of primary intimal cardiac sarcoma is largely based logical features, diagnosis remains a significant challenge. In this case
on MDM2 overexpression. report, we describe a case of primary cardiac intimal sarcoma in a 37-

year-old woman who presented with atrial fibrillation (AF).
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Timeline

February 2017  The patient was referred to the electrophysiology
service for management of paroxysmal atrial
fibrillation.

March 2017 An attempt at pulmonary vein isolation was
attempted, but the procedure was aborted due
to an extremely thick septum.

June 2017 Transoesophageal echocardiogram revealed a
sheet-like mass lining the left atrium, suspicious
for a thrombus.

June 2018 A cardiac magnetic resonance imaging (MRI) char-
acterized a 4.7 x 1.3 cm mass in the atrium,
believed to be an atrial myxoma.

January 2019 The patient underwent radical excision of the left
atrial mass. She was discharged on postoperative
day #6.

April 2019 Repeat cardiac MRI revealed complete resection of
the left atrial mass, believed to be an organizing
thrombus.

May 2020 The patient presented with back pain secondary to
T10 and L1 pathological fractures. She under-
went vertebral body biopsies and vertebroplasty.
Initial pathology suggested a diagnosis of meta-
static leiomyosarcoma.

June 2020 Repeat MRl revealed interval increase in the spinal
canal encroachment at T10 and L1 vertebral
bodies. She underwent surgical decompression
and instrumental fusion of the affected vertebral
levels.

August 2020 Pathological review of the left atrial mass and verte-
bral biopsies confirmed the diagnosis of high-
grade intimal sarcoma.

September 2020 The patient underwent 6 weeks of stereotactic

body radiation therapy.

February 2021  The patient presented with shortness of breath
secondary to a large right pleural effusion.
Repeat MRI shows progression of an anterior
paraspinal soft tissue mass at the T10 and L1
level.

February 2021  The patient was started on an anthracycline-based
chemotherapy regimen, including Adriamycin/

Ifosfamide mesna for palliation.

Case presentation

A 37-year-old woman was referred to the cardiac electrophysiology
service for management of paroxysmal AF. Her past medical history
was significant for a remote cholecystectomy. Cardiovascular and re-
spiratory examination did not reveal any abnormal finding. A pulmon-
ary vein isolation ablation was attempted, but an extremely thick
inter-atrial septum precluded transseptal puncture and access to the
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Figure | Transthoracic echocardiogram showing a parasternal
long-axis view of a thickened anterior mitral valve leaflet and an an-
terior left atrial wall.
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Figure 2 Transthoracic echocardiogram showing an apical two-
chamber view of a thickened anterior mitral valve leaflet.

left atrium. The patient’s AF was managed with propafenone in the
interim.

Transthoracic and transoesophageal echocardiogram revealed a
clot-like mass lining almost the entire left atrium, extending into the
left atrial appendage (Figures 1-6). A second opinion from a specialist
in echocardiography concluded that the differential diagnoses
included thrombus, fat, or tumour, and recommended a cardiac mag-
netic resonance imaging (CMR) for further characterization. Cardiac
magnetic resonance imaging revealed a sheet-like mass adherent to
the septal side of the left atrial cavity, measuring 4.7 x 1.3cm
(Figure 7). The mass is isointense to myocardium on pre-contrast T1
imaging, mildly hyperintense to myocardium on the T2-weighted
sequence and hyperintense on Short-T1 Inversion Recovery (Figures
7-9). Based on the signal characteristics and enhancement, although
the elongated sessile appearance was noted to be atypical, the con-
clusion was that the mass was most in keeping with an atrial myxoma.
The patient underwent open cardiac surgery and excision of the atrial
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Figure 3 Transoesophageal echocardiogram showing a mid-oe-
sophageal view of a thickened anterior mitral valve leaflet and left
atrial appendage.
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Figure 4 Transoesophageal echocardiogram showing a mid-oe-
sophageal four-chamber view of a thickened anterior mitral valve
leaflet.

mass (Figure 10). Intra-operatively, the mass was noted to be very fi-
brotic and densely adherent throughout the left atrial wall extending
down towards the mitral leaflets and into each of the pulmonary vein
orifices. A frozen section of the mass, after haematoxylin and eosin
staining, revealed dense fibrous tissue, with areas of fibrin undergoing
organization. As well, there were areas of chronic inflammation and
somewhat atypical but reactive appearing stromal cells (Figure 11A
and B). There was no cardiac myxoma cells forming ring structures,
or other structures that would be diagnostic of an atrial myxoma.
Although there is some uncertainty, the tissue was thought to be in
keeping with a mural thrombus undergoing organization.

Sixteen months post-surgery, the patient presented to the hospital
with severe back pain. A magnetic resonance imaging revealed ag-
gressive lytic pathologic fractures involving the T10 and L1 vertebral
bodies, with a paravertebral soft tissue mass at L1, concerning for
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Figure 5 Transoesophageal echocardiogram showing an intera-
trial septum view of a thickened left atrial wall.
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Figure 6 Transoesophageal echocardiogram showing an intera-
trial septum view of a thickened left atrial wall.

metastatic disease. The primary malignancy, however, was unclear.
The patient underwent vertebral body biopsies revealing a malignant
spindle cell tumour suggestive of smooth muscle differentiation
(Figure  11C and D). The tumour cells were positive for muscle
markers, desmin, and smooth muscle actin (SMA), pointing towards a
leiomyosarcoma. Mammogram, Papanicoulou test, and computed
tomography of the chest, abdomen, and pelvis did not identify a pri-
mary malignancy.

Due to the lack of a primary malignancy identified and the atypical
appearance of the cardiac mass resected a year ago, both the cardiac
and vertebral biopsies were sent for further analyses. The atrial mass
had foci of moderately atypical spindle-shaped cells with mitotic ac-
tivity that raised concern for spindle cell sarcoma. The T10 vertebral
body also showed similar atypical spindle cells. A series of immuno-
histochemistry analyses revealed strong nuclear expression of
MDM2, with patchy SMA and pankeratin expression. Fluorescence in
situ hybridization (FISH) analysis demonstrated convincing evidence
of MDM2 genetic amplification, with an MDM2/CEP12 ratio of 7.8.
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Figure 7 Cardiac magnetic resonance imaging showing an axial
view of a sheet-like mass adherent to the septal side of the left atrial
cavity.

Figure 8 Cardiac magnetic resonance imaging showing an axial
view of the mass, which is hyperintense to myocardium on the T2
weighted sequence.

These findings supported the diagnosis of an intimal sarcoma of atrial

origin, with subsequent metastases to the vertebral bodies.
The patient received 6 weeks of stereotactic body radiation but

returned 7 months later with a large pleural effusion and progression
of the anterior paraspinal mass. Her case was discussed at Tumour
Boards and an anthracycline-based regimen, including Adriamycin/

[fosfamide mesna, and Dacarbazine was initiated for palliation.

Figure 9 Cardiac magnetic resonance imaging showing a sagittal
view of the cardiac mass lining the left atrium. The mass is hyperin-
tense on Short-T1 Inversion Recovery.

Figure 10 Cardiac magnetic resonance imaging showing an axial
view of the heart after surgical excision of the cardiac mass.

Discussion

Primary cardiac tumours are extremely uncommon, with an inci-
dence of 0001-003% based on post-mortem studies?
Approximately a quarter of primary cardiac tumours are malignant,
with the majority being sarcomas.? Intimal sarcoma is a particularly
rare subtype, usually encountered in great vessels like the pulmonary
artery and aorta, but rarely in the heart.?
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Figure Il (A) Organizing thrombus with mononuclear infiltrate of large atypical cells (haematoxylin—eosin, original magnification x100). (B)
Organizing thrombus with mononuclear infiltrate of large atypical cells composed of round to polygonal cells with vesicular chromatin, prominent nu-
cleolus and moderate cytoplasm (haematoxylin—eosin, original magnification 400 % ). (C) Similar large atypical cells are present in the metastasis to the
T10/L1 vertebral bodies (haematoxylin—eosin, original magnification, 100x). (D) Similar large atypical cells are present in the metastasis to the T10/

L1 vertebral bodies (haematoxylin—eosin, original magnification 400 ).

The rarity of this condition and its non-distinctive histological dif-
ferentiation create a challenge in diagnosing primary cardiac intimal
sarcomas. Intimal sarcomas are poorly differentiated mesenchymal
tumours, composed of spindle cells with variable degrees of atypia,
mitotic activity, necrosis, and nuclear polymorphism.* Most reported
cases are immunohistochemically positive for vimentin and alpha-
SMA.* There exists significant heterogeneity and uncertainty regard-
ing this diagnosis, with many simply described as undifferentiated plei-
omorphic sarcomas.>’ A breakthrough was the discovery of MDM2
overexpression in intimal sarcomas. MDM2 is an oncogene that
blocks p53 activity. Neuville et al.” found that MDM2 overexpression
is highly suggestive of the diagnosis of intimal sarcoma and helps to
differentiate from other subtypes of cardiac tumours.

The diagnostic challenge of primary intimal cardiac sarcoma is high-
lighted in this case. The patient’s mass was initially thought to be an
atrial myxoma on CMR, a differential that is commonly reported in
case studies.®® Atrial myxomas tend to arise from the septum and
have a stalk-like base with well-demarcated margins. Malignant
tumours, on the other hand, tend to have poorly defined margins and
are associated with infiltration into nearby structures. This case high-
lights that no imaging technique alone can be relied on to discern the
nature of a cardiac mass, and an excisional biopsy should be under-
taken, particularly in cases with an uncertain diagnosis. The histologic-
al findings of the cardiac tumour did not identify any myxoma cells
but were thought to be in keeping with an organizing thrombus based

on findings of fibrin. Interestingly, intimal sarcomas, often found in the
pulmonary artery, are commonly mistaken as pulmonary embo-
lisms."® However, upon further histological review, although there
are organizing thrombi present, there are also foci of moderately
atypical spindle-shaped cells present, concerning for spindle cell sar-
coma. The vertebral body biopsy was initially diagnosed as a leiomyo-
sarcoma, another common differential. Leiomyosarcoma can present
similarly to intimal sarcomas with striated spindle cells positive for
markers such as vimentin and alpha SMA. Leiomyosarcomas, how-
ever, tend to be better differentiated, is positive for desmin or caldes-
mon, and is commonly found in the vena cava. Nonetheless, these
features are non-specific and the diagnosis of intimal sarcoma relies
heavily on the overexpression of MDM2. Rare diseases can be diffi-
cult to diagnose, and while not every specimen warrants advanced
immunohistochemistry or molecular cytogenetic analyses, in cases
with atypical presentation and uncertain diagnosis, further investiga-
tion is needed and may lead to earlier diagnosis.

One of the unique aspects of this case was its presentation—par-
oxysmal AF. Symptoms and signs from cardiac tumours can arise
from intracardiac obstruction and systemic embolization. Although
cardiac arrhythmias have been mentioned as a symptom, AF has not
been reported in primary cardiac intimal sarcomas. Cases in the lit-
erature have described dyspnoea,7‘8 myocardial infarction,” and
stroke® as presenting symptoms. This case reminds clinicians that car-
diac tumours can have a wide variety of presentations. As cardiac
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tumours, including intimal cardiac sarcomas, commonly arise in the
left atrium, the development of AF in a patient should prompt investi-
gation with an echocardiogram.

The mainstay management of intimal cardiac sarcoma is aggressive
surgical resection with negative margins. Complete resection, how-
ever, is often not feasible due to late diagnosis and large tumour size.”
Nonetheless, a retrospective study of 124 patients found that surgical
resection, whether complete or partial, was associated with pro-
longed survival."" Although chemotherapy and radiotherapy have
been reported to have limited benefit,' a recent study by Frezza et
al’® found a real-world overall response rate of 38% with an
anthracycline-based chemotherapy regimen. Unfortunately, the
prognosis of cardiac sarcomas remains very poor, with mean survival
between 3 months and 1 year.”’15 By the time, this case report was
submitted, it would have been 48 months since this patient’s first
presentation, which would make her one of the longer survivors of
this disease.

In conclusion, primary cardiac intimal sarcoma is a rare diagnosis.
We described a case in a 37-year woman presenting with paroxysmal
AF. Although there has been significant advancement in imaging tech-
nique, early detection of rare cardiac tumour remains a challenge.
Despite having a histological sample from an excised left atrial mass,
the diagnosis was not made until she presented with back pain sec-
ondary to metastatic disease to the spine. This case of cardiac intimal
sarcoma highlights the difficulty in establishing the diagnosis, particu-
larly given the unusual presentation.
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