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Background Intraventricular masses are a relatively rare condition ranging from asymptomatic to potentially life-threatening
situations.

...................................................................................................................................................................................................
Case summary Herein, we report a case of a 49-year-old woman under investigation for a massive right ventricular (RV) mass

who underwent complete investigation for possible differential diagnosis, in the suspect of RV tumour.
Multimodality imaging with cardiac computed tomography and magnetic resonance imaging showed the presence
of a massive thrombus partially obliterating the right ventricle. Surgical removal of the mass showed a large area of
stratified thrombosis with an underlying area of endocardial fibrosis. The patient has been then discharged in good
clinical condition and with lifetime oral anticoagulation.

...................................................................................................................................................................................................
Discussion Massive RV thrombosis is a rare yet potentially fatal condition. Invasive management is preferable and lifetime anti-

coagulation is required to reduce possible downstream thrombotic complications.
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Introduction

Intraventricular masses are a challenging clinical scenario of either be-
nign or severe origin.1,2 Intraventricular masses may be due to several
aetiologies: from potentially benign conditions, such as thrombi or
benign neoplasm, to malignant neoplasm, metastatic tumours, or

endomyocardial fibrosis (EMF). These aetiologies carry different
prognostic burden.1,2

The diagnostic pathway and management rely on clinical aspects
and multimodality imaging for a proper diagnosis. Here, we report a
case of a right ventricular (RV) mass in a patient with an important
thrombophilic state.

Learning points
• Intraventricular masses are rare. Presentation ranges from asymptomatic to potentially life-threatening situations.
• Potential differential diagnosis between cardiac tumours, endomyocardial fibrosis, and thrombi are essential.
• Multimodality imaging complemented with clinical information and genetic data is crucial for driving effective treatment.
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Case presentation

A 49-year-old woman was admitted to the emergency room because
of worsening dyspnoea. Past medical history revealed hypertension,
diabetes, severe obesity (body mass index 39.7 kg/m2), and asthma.
She had no history of miscarriages or pre-eclampsia. Approximately
1 year earlier, the patient was treated with warfarin for 6 months for
an episode of pulmonary embolism and worsening heart failure, with
a normal echocardiogram and no RV thrombus. She has a significant
family history for thromboembolism: a cousin, carrier of
MethyleneTetraHydroFolate Reductase (MTHFR) heterozygous mu-
tation 677 C>T and prothrombin heterozygous mutation 20210
G>A, suffered a pulmonary embolism and has an inferior vena cava
filter. A detailed pedigree is shown in Figure 1. Her 7-year-old daugh-
ter and her sister, both with no history of thromboembolic disease,
are carriers of the same mutation.

At admission, the patient was severely symptomatic for exertional
dyspnoea. Physical examination showed no signs of overt RV failure

and muffled heart sounds. Her blood tests revealed normal full blood
count, blood group 0þ, and elevated BNP (1543 pg/mL, normal val-
ues <100 pg/mL), and the electrocardiogram showed signs of RV
overload (tall R wave in V1 and V2). The patient was haemodynamic-
ally stable; her blood pressure was 100/60 mmHg, and her heart rate
89 b.p.m.

The echocardiogram showed normal left ventricular size and func-
tion, dilated right atrium (End Systolic Area (ESA): 40 cm2), enlarged
right ventricle with qualitatively reduced function, and an intraventric-
ular mass partially obliterating the ventricular cavity, normal pulmon-
ary valve function, and estimated systolic pulmonary arterial pressure
of 26 mmHg. At first, to rule out the hypothesis of cardiac neoplasm,
the patient underwent a computed tomography (CT) scan, which
revealed large hypodense mass with no enhancement compatible
with a massive thrombus involving the right ventricle, the right atrium,
and the superior vena cava (Figure 2), though with no evidence of pul-
monary embolism and no mediastinal lymphadenopathy. Neoplastic

.................................................................................................
Timeline Event

1 year before Pulmonary embolism

Day 0 Hospitalization for worsening dyspnoea

Day 1 Echocardiogram and computed tomography scan

Day 2–5 Tumour markers and positron emission tomog-

raphy scan

Day 7 Cardiac magnetic resonance imaging showed the

presence of a massive thrombus partially oblit-

erating the right ventricle

Day 10 Surgery with implantation of mechanical tricuspid

valve

Day 11–17 Rehabilitation

Day 18 Discharge

Figure 1 Patient’s family pedigree.

Figure 2 Three-dimensional computed tomography reconstruc-
tion of the right ventricular outflow tract partially obliterated by the
massive thrombosis originating from the right atrium (A). Different
reconstruction highlights the subvalvular stenosis of the right ven-
tricular outflow tract with an area of 0.95 cm2 without the pulmon-
ary artery’s involvement (B).
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markers were negative besides elevated Ca 125 (113.3 U/mL—nor-
mal values 0–35 U/mL). Positron emission tomography (PET) did not
detect any lesion with increased metabolism. Thus, the initial suspi-
cion of neoplasm was excluded.

Lower limbs and abdomen ultrasounds showed no deep vein
thrombosis and normal cave-portal system. However, at that stage,
the diagnosis of EMF could not have been excluded.

The cardiac magnetic resonance imaging (MRI) showed normal left
ventricle and confirmed the presence of a large hypointense mass in
T1 with no gadolinium enhancement compatible with a massive
thrombus partially obliterating the right heart and involving the RV
apex on top of possible endocardial fibrosis (Figures 3 and 4 and

Video 1) suggesting underlying obliterative cardiomyopathy or spon-
taneous massive thrombosis of the right ventricle. The RV function
was qualitatively reduced as well.

Due to ineffective treatment with heparin and anticoagulants for
10 days, the patient required surgical debulking of the right cavities
and a mechanical tricuspid valve replacement (ON-X 27–33).
Histology revealed a large area of stratified thrombosis, with an
underlying area of endocardial fibrosis, caused either by primary

Figure 3 T1-weighted image early after gadolinium administra-
tion in four-chamber view shows hypointense masses occupying
the right ventricular apex and the right atrium’s posterior aspect.
The insert shows the T1-weighted image 10 min after gadolinium
administration in right ventricular three-chamber view. The hypoin-
tensity of the core of the mass persists, whereas there is late gado-
linium enhancement along the endocardial border.

Figure 4 Four-chamber view showing that the right ventricle is
partially obliterated.

Video 1 Steady-state free precession cine-imaging in right ven-
tricular three-chamber stack showing an isointense mass occupying
the right ventricular free wall and extending partially into the right
ventricular outflow tract.

Figure 5 Azan–Mallory staining of the surgical specimen. A large
thrombus is tightly attached to the ventricular myocardium, which
appears severely permeated by fibrotic tissue branches. Several
blood cells (white arrows) are trapped within the thrombus. The
black arrows show numerous apoptotic/necrotic myocytes with
loss of the contractile apparatus.
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..fibrosis or direct compression on the ventricular wall by the throm-
bus, although not meeting the criteria for EMF (Figure 5).

Despite multimodality imaging raised the suspicion for cardiac
thrombus, definite diagnosis have been reached only after histology.

Immediately after surgery, the patient rapidly recovered and pro-
gressively normalized the RV systolic function.

A complete thrombophilia screening showed MTHFR heterozy-
gous mutation for polymorphism 677 C>T and 1298 A>C and ele-
vated factor VIII activity (187%—normal values 50–150, confirmed 6
months after the acute phase) in the absence of other thrombophilic
mutations (Table 1).

The patient has been discharged from the hospital in good condi-
tions with lifetime oral anticoagulant therapy with warfarin aiming a
target INR between 2.5 and 3.5 due to the high thrombophilic profile
and the mechanical tricuspid valve replacement.

Discussion

Though of different origin, intraventricular thrombi and neoplastic
lesions may present with downstream thromboembolism (Table 2).6,7

In the case presented above, the clinical and echocardiographic suspi-
cion of intraventricular neoplasm presenting with pulmonary

embolism was very high at admittance. However, based on the imag-
ing analysis performed (CT-scan, PET, and MRI), which displayed a
massive thrombus with a large fibrotic area underneath, the clinical
hypothesis of a massive ventricular thrombosis rose dramatically.
However, even after the cardiac MRI, a diagnosis of EMF could not be
invariably excluded, requiring histological analysis for a precise diagno-
sis of a spontaneous massive RV thrombosis.

Massive RV thrombosis is a rare yet potentially fatal condition.
Although intraventricular thrombi are usually secondary to severe
ventricular dysfunction, a thrombophilic state may lead to their forma-
tion regardless of ventricular function. In patients with preserved ven-
tricular function, intraventricular thrombosis may be secondary to
acquired hypercoagulability, inherited protein defects, or pathological
conditions, leading to augmented clotting formation.8 Heterozygous
MTHFR mutations, present in up to 45% of the population,9 are per se
mildly associated with an elevated risk of thrombosis (odds ratio for
venous thrombosis 1.27).7 On the other hand, elevated levels of fac-
tor VIII procoagulant activity (FVIII:C), a fundamental cofactor for acti-
vated factor IX (FIXa), have not been unquestionably associated with
an increased risk for either venous or arterial thromboembolism.10

For many years, FVIII deficient patients with haemophilia A had sig-
nificant bleeding diathesis. Poles apart, novel evidence demonstrated

....................................................................................................................................................................................................................

Table 1 Thrombophilic essays and most relevant laboratory findings performed during the index hospitalization

Essay Value Normal range

Haemoglobin (g/dL) 14.8 13–16

Platelets (�103/mm3) 318 200–400

Eosinophil (�103/mm3) 0.02 0.1–0.4

Creatinin (mg/dL) 1.3 0.9–1.1

ANA, Extractable nuclear antigen (ENA), anti-DsDNA, anti-mitochondria, Antineutrophil Cytoplasmic Antibodies (ANCA),

anti-smooth muscle (anti-SM), Anti-Liver-Kidney Microsomal (anti-LKM), anti-TG, reumathoid factor

Negative

C3 (mg/dL) 141 90–180

C4 (mg/dL) 40 10–40

IgM (mg/dL) 59 40–230

IgG (mg/dL) 1071 700–1600

IgA (mg/dL) 185 70–400

IgE (mg/dL) 55 0–55

Omocystein (mmol/L) 11 <15

Lp(a) (mg/dL) 82 <30

hsPCR (mg/L) 10.6 1–3

Protein C (%) 89 70–140

Protein S (%) 91 55–124

LAC Dilute Russell’s viper venom time (dRVVT) (ratio) 1.15 <1.2

LAC SCT (ratio) 0.87 <1.2

Factor VIII (%) 187 50–150

Factor IX (%) 98 65–150

Factor XI (%) 122 65–150

Factor XII (%) 89 50–150

Prothrombin 20210 mutation Absent

Factor V Leiden mutation Absent

MTHFR 677 C > T mutation Present (heterozygous)

MTHFR 1298 A > C mutation Present (heterozygous)

Bold values are those above reference range.

4 J. Artico et al.
D

ow
nloaded from

 https://academ
ic.oup.com

/ehjcr/article/5/7/ytab156/6327893 by U
niversita' degli Studi di Trieste user on 24 Septem

ber 2021



..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
.

T
ab

le
2

M
a
in

d
if

fe
re

n
ti

a
l
c
h

a
ra

c
te

ri
st

ic
s

fo
r

c
a
rd

ia
c

m
a
ss

e
s

T
h

ro
m

b
u

s
S

a
rc

o
m

a
M

y
x
o

m
a

R
h

a
b

d
o

m
y
o

m
a

F
ib

ro
e
la

st
o

m
a

F
ib

ro
m

a
L

ip
o

m
a

A
ge

at
pr

es
en

ta
tio

n
A

du
lth

oo
d

Y
ou

ng
ad

ul
ts

Y
ou

ng
ad

ul
ts

C
hi

ld
ho

od
El

de
rl

y
C

hi
ld

ho
od

A
ll

ag
es

M
os

t
co

m
m

on
lo

ca
tio

n
A

pe
x

(R
V

or
LV

)
A

ny
ch

am
be

r
(a

ng
io

-

sa
rc

om
a

or
ig

in
at

es

in
th

e
ri

gh
t

at
ri

um
)

In
te

ra
tr

ia
ls

ep
tu

m
V

en
tr

ic
ul

ar
w

al
ls

,A
V

va
lv

es
,o

ut
flo

w

tr
ac

t

V
al

ve
s

V
en

tr
ic

le
s

A
ny

ch
am

be
r
þ

pe
ri

ca
rd

iu
m

N
um

be
r

Si
ng

le
or

m
ul

tip
le

s
M

ul
tip

le
s

So
lit

ar
y

M
ul

tip
le

s
So

lit
ar

y
So

lit
ar

y
Si

ng
le

or

m
ul

tip
le

s

M
or

ph
ol

og
y

Ex
ub

er
an

t
si

ze
,j

ag
ge

d

ed
ge

s

H
et

er
og

en
eo

us
w

ith

ep
ic

ar
di

al
,e

nd
oc

ar
-

di
al

an
d

in
tr

ac
av

i-

ta
ry

ex
te

ns
io

n

C
au

lifl
ow

er
-li

ke
,

at
ta

ch
ed

to
th

e

se
pt

um

Pe
du

nc
ul

at
ed

Sm
al

l(
<

1
cm

),

ra
re

ca
lc

ifi
ca

tio
ns

La
rg

e
si

ze
,

ca
lc

ifi
ed

V
er

y
la

rg
e,

br
oa

d

ba
se

Ec
ho

ca
rd

io
gr

am
A

ss
oc

ia
te

d
w

ith
re

-

gi
on

al
w

al
lm

ot
io

n

ab
no

rm
al

iti
es

,u
se

-

fu
lc

on
tr

as
t

im
ag

es

M
ul

til
ob

at
e

m
as

se
s

w
ith

ill
-d

efi
ne

d

m
ar

gi
ns

M
ob

ile
,n

ar
ro

w
st

al
k

H
yp

er
ec

ho
ge

ni
c

m
as

se
s

Sp
ar

kl
in

g
ed

ge
d

m
as

s

Sm
al

l,
m

ob
ile

,

pe
du

nc
ul

at
ed

va
lv

ul
ar

m
as

s
þ

ca
lc

ifi
ca

tio
ns

H
yp

oe
ch

og
en

ic

m
as

s

C
ar

di
ac

M
R

I
A

cu
te

:i
nt

er
m

ed
ia

te

T
1

an
d

T
2;

ch
ro

ni
c:

lo
w

T
1

an
d

hi
gh

T
2

H
et

er
og

en
eo

us
T

1

an
d

T
2

H
et

er
og

en
eo

us
,h

ig
h

T
2

Is
oi

nt
en

se
on

T
1;

hi
gh

T
2

N
/A

Is
oi

nt
en

se
T

1,
lo

w

T
2

H
om

og
en

eo
us

in
cr

ea
se

d
T

1

C
T

A
bs

en
ce

of

en
ha

nc
em

en
t

Lo
w

at
te

nu
at

io
n

H
et

er
og

en
eo

us
H

yp
od

en
se

N
/A

Lo
w

at
te

nu
at

io
n

þ
ca

lc
ifi

ca
tio

n

H
om

og
en

eo
us

fa
t

at
te

nu
at

io
n

A
da

pt
ed

fr
om

R
ef

s.
1–

5

A
V

,a
tr

io
ve

nt
ri

cu
la

r;
C

T
,c

om
pu

te
d

to
m

og
ra

ph
y;

LV
,l

ef
t

ve
nt

ri
cl

e;
M

R
I,

m
ag

ne
tic

re
so

na
nc

e
im

ag
in

g;
R

V
,r

ig
ht

ve
nt

ri
cl

e.

Curious case of a massive right heart thrombosis 5
D

ow
nloaded from

 https://academ
ic.oup.com

/ehjcr/article/5/7/ytab156/6327893 by U
niversita' degli Studi di Trieste user on 24 Septem

ber 2021



..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.
the flipside; indeed elevated levels of FVIII might facilitate a pro-
thrombotic state.10 Individuals with factor VIII levels >150 IU/dL had
a three-fold increased risk of thrombosis than those with levels
<100 IU/dL and each 10 IU/dL increment lead to a 10% risk increase
for venous thromboembolism (VTE),11 and recurrent VTE.12

Furthermore, AB0 blood group significantly influences plasma lev-
els of the complex FVIII-von Willebrand factor (VWF). Individuals
with blood group 0 have�25–30% reduction of procoagulant activity
of the factor VIII:C.10 Therefore, in our patient, 0þ serogroup, factor
VIII activity was consistent with an even higher activation compared
to the non-0 individuals.

Many cases of VTE or PE due to FVIII:C hyperactivity have been
reported,11,12 however, to the best of our knowledge, massive throm-
bosis of the right ventricle and atrium has never been described so far.
Elevated factor VIII levels are associated with decreased Protein S and
Protein C activity and enhance thrombin formation. Synergic effects
of MTHFR mutations and elevated factor VIII activity may explain the
severe pro-thrombotic state, which led to massive RV thrombosis.
Therefore, routine screening of thrombophilic mutation also might in-
clude factor VIII hyperactivity in selected cases.

Interestingly, no pregnancy disorders or other embolic events have
been reported, besides the pulmonary embolic event, suggesting a
relatively recent onset, or worsening, of the hypercoagulable state, ap-
parently without significant triggers. Conversely, right atrial enlarge-
ment and endocardial fibrosis were compatible with a long-standing
thrombotic process. Lifelong oral anticoagulants with VKAs (due to
the mechanical prosthetic valve) are required and, in those cases,
international normalised ratio (INR) should be maintained among 3–4
to avoid any possible thrombotic recurrence or prosthetic valve
blockade. No data are available for novel oral anticoagulants in patients
with elevated factor VIII activity and MTHFR mutations. However,
whenever feasible, anticoagulation with VKAs may be preferable.

Conclusions

Intraventricular masses are rare conditions ranging from EMF, cardiac
tumours, or thrombi, with different prognostic burden. Multimodality
imaging is crucial for the diagnosis. Thrombophilic screening might re-
veal important findings driving effective management of these
patients.
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