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Congenital Thrombophilia and Intracardiac Thrombosis:
Probably an Underdiagnosed Event
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Abstract

Background: To investigate the number of patients with congenital
thrombophilia who presented an intracardiac thrombosis.

Methods: Personal files were reevaluated together with a time-
unlimited search of the literature.

Results: Twenty-five patients with intracardiac thrombosis and
congenital thrombophilia have been gathered from the literature in-
cluding the two personal cases. The distribution observed in throm-
bophilia patients is similar for left side or right side heart (9 vs 11
cases). The left ventricle and the right ventricle were involved in six
or five instances, respectively. In one case, both ventricles were in-
volved. On the contrary, the left atrium was involved in three cases
whereas the right atrium was affected in six cases. In the remaining
cases, more than one heart chamber was involved.

Conclusions: In “normal” subjects, left side thromboses are pre-
dominant once catheter-associated thrombi are excluded. The
reason of this discrepancy lies in the greater prothrombotic effect
exercised by congenital thrombophilia on venous thrombosis com-
pared to arterial thrombosis. The relative high prevalence of cardiac
thrombosis seen in patients with antithrombin and protein C defi-
ciencies indicated that a cardiac evaluation should be carried out in
all patients with these two defects.
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Introduction

Intracardiac thrombosis (ICT) is a relatively rare cardiologi-
cal condition but in the post-infarction period during atrial
fibrillation (AF) and in dilatative cardiomyopathy [1-4]. A
rare cause of ICT is represented by congenital prothrombotic
or hypercoagulable conditions. Several case reports dealing
with ICT and single prothrombotic defects have been pre-
sented. The reported cases concerned mainly protein C and
protein S deficiencies. However no systematic evaluation on
the subject has ever been published. The purpose of the pres-
ent study was to evaluate all reported cases of ICT occurring
in patients with antithrombin (AT), protein C and protein S
deficiencies and other known congenital prothrombotic con-
ditions.

Patients and Methods

Personal files obtained from hospital admissions during the
years 1980 - 2006 were reevaluated. A Pub Med extensive
analysis using pertinent and multiple key words was carried
out without temporal limitations. Original papers were ob-
tained with the help of the Pinali Medical Library of our Uni-
versity. Cross-checking of the references of the single papers
was carried out in order to avoid omissions.

Patients with ICT due to a recent myocardial infarction
(MI) have been excluded. Cases with dilated cardiomyopathy
have also been excluded. All other cases have been included,
including two cases with AF. Cases of thrombosis in native
or prosthetic valve have also been included and assigned to
the atria in the case of mitral or tricuspid valve involvement
or to the ventricles in case of aortic or pulmonary valve in-
volvement. The same is true for cases with mural thrombi
in the absence of a previous MI. The thrombus had to be
demonstrated in all cases by objective means, namely trans-
esophageal echography or angiography. The basal heart con-
dition of the patient together with the presence of associated
prothrombotic risk factors (age above 70, infections, heart
disease, deep vein thrombosis (DVT), etc...) was recorded.
The therapeutic approaches followed were also taken into
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Table 3. Approximate Prevalence of Prothrombotic Defects in the General Healthy Population, Reported Cases of Intracardiac Thrombosis in These Conditions and

Estimated Overall Incidence

112

Comments

approximate total

Estimated
cases

Reported cases

of cardiac
thrombosis

Approximate
prevalence (%)

Defect

10,000
3667

0.02

0.3

AT deficiency

11

Protein C deficiency

1.6 375

Protein S deficiency

n.a.

n.a.

Combined Prot C & Prot S

n.a.

Heparin co-factor I1

Figures are probably misleading due to limited search

120

FV Leiden polymorphism

Same as above

33

Prothrombin G20210A polymorphism

n.a., not available.

consideration, together with the evolution of the condition.

Results

Twenty-five cases of ICT were gathered from the literature
(Table 1, 2) [5-29]. Two patients were obtained from per-
sonal files (a case of protein S deficiency and another with
homozygous FV Leiden) as previously reported [5, 6]. Alto-
gether intracardiac and valvular thrombus have been seen in
at least two cases of AT deficiency, in one case of Heparin
co-factor II deficiency, in at least four patients with protein
S deficiency and in 10 patients with protein C deficit (Table
1). In one instance a combined protein C and protein S de-
ficiency was present. In addition, at least six patients with
FV Leiden polymorphism and one patient with the G20210A
polymorphism were also described to have ICT (Table 2).

Age varied between two and 77 (mean 28.8). Nine were
male and 19 were female. Fifteen of the 25 patients had vari-
able associated risk factors, such as heart failure (one case),
oral contraceptives (one case), septic arthritis (one case), ul-
cerative colitis (one case), lupus anticoagulant (one case),
cardiac surgery (one case), high homocysteine levels due to a
MTHFR mutation (one case), respiratory tract infection (one
case), Churg-Strauss vasculitis (one case), DVT (one case).
Altogether, no significant pattern was present. Old age and
AF were present in only instances, each (Table 1).

The right atrium (RA) or the left atrium (LA) was in-
volved in six and three instances, respectively. In one ad-
ditional instance thrombi were present in both atria. One
of the patients with RA thrombus had also a right ventricle
(RV) thrombus. The RV or left ventricle (LV) was involved
in three and two cases, respectively. In one patient with RV
thrombosis, the tricuspid valve (TV) was also involved in the
thrombotic process. In another instance both ventricles were
affected. Aortic valves (AV) were involved in four cases (one
prosthetic and three native). TV and mitral valve (MV) were
affected in one instance, each. Pulmonary valve (PV) was
affected only in one patient with Churg-Strauss vasculitis
and heterozygous FV Leiden. The highest prevalence was
observed for antithrombin and protein C deficiencies (Table
3). Seven of the 25 ICT involved the valves; of the remaining
18 cases, four could be considered mural and the remaining
were free or floating. In one case a “thrombus in transit pat-
tern” in right heart was present.

Therapeutic approach was varied. Surgical removal of
thrombus was carried out in 11 instances. In another case
a thrombotic prosthetic valve was replaced. The remaining
cases were treated conservatively with unfractioned heparin
(UH), low molecular weight heparin (LMWH) and warfarin.
Fibrinolytic agents (streptokinase) were used in one patient.

Altogether evolution was fair or good. In only two pa-
tients evolution was listed as poor but no fatality was re-
ported (Table 1, 2).
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Table 4. Main Causes Of Cardiac Thrombi

Cardiac conditions

Catheter associated

Atrial fibrillation

Cardiomyopathy (dilated, Tako-Tsubo)
Heart failure

Myocardial infarction
Endomyocardial fibrosis

Heart valves defects

Extracardiac conditions

Behcet’s Disease

Cancer

Deep vein thrombosis (en route thrombi to the lungs)

Heparin-induced thrombocytopenia
Thrombophilic defects
Systemic lupus erytematosus

Amyloidosis

Discussion

ICT has been associated both with cardiac diseases (dila-
tative cardiomyopathy, post-MI, heart failure, etc...) [1-3]
and extracardiac disease (Behcet’s disease, antiphospholipid
antibodies syndrome, cancer, etc...) [4] (Table 4). Autopsy
studies have shown that the condition is more frequent than
what could be judged on clinical grounds [4]. The present
study is the first one to tackle the prevalence of ICT in con-
genital thrombophilia. Classification of intracardiac thrombi,
usually based on imaging technique, distinguishes between
mural and free or floating thrombi. The size is variable and
the shape is usually round. A special variant is the thrombus
in transit which represents a right side embolus migrating
from RA to RV to result in a pulmonary embolism [14]. The
pattern seen in thrombophilic patients does not seem to differ

from the general behavior.

The modality of presentation of ICT is variable, it may
represent a medical emergency but is may also be paucis-
ymptomatic or asymptomatic. ICT in the congenital pro-
thrombotic conditions may occur spontaneously or in asso-
ciation with other potential risk factors, safe for the presence
of a recent MI which was a criterion for exclusion. There are
reported cases of ICT in all conditions commonly recognized
to be prothrombotic. The relatively low prevalence of ICT
in patients with the prothrombin G20210A polymorphism as
compared with FV Leiden may support the opinion of those
who claim that this defect is a mild prothrombotic condition
[30, 31]. Recent studies have indicated that homozygous pa-
tients with this polymorphism, contrary to what happens for
heterozygotes, do not present an increased risk of thrombotic
recurrences [32]. A paradox that remains unexplained and
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has no biological plausibility.

Since the prothrombin polymorphism is almost as preva-
lent as FV Leiden, it is surprising that only one case has been
reported so far. However the possibility that the condition
has not been adequately investigated cannot be ruled out.

The most striking observation of this paper is the high
prevalence of ICT seen in patients with antithrombin, pro-
tein C and protein S deficiencies. These are surely the most
frequently conditions involved. It is surprising also that pro-
tein C defect has been found in a higher number of patients
than in protein S deficiency (Table 3). The reason for this dis-
crepancy is unknown and inexplicable when one takes into
account that protein S is a co-factor of protein C and that,
therefore, their main biological effect is the neutralization of
residual activated FV and FVIIL. This is more so if one takes
into account that the prevalence of protein S defect is at least
three times as higher than that of protein C [33]. The difficul-
ties commonly encountered in the classification of protein S
defects due to the presence of both a combined and a free
form, as compared with that of protein C deficiency may play
arole. Another remarkable observation is the high prevalence
of ICT in antithrombin deficiency, which is the rarest congen-
ital prothrombotic condition. Since antithrombin deficiency
is the most severe congenital prothrombotic condition, this
could have been anticipated but was unrecognized.

We have excluded patients with known dilated cardio-
myopathy. However it is worth noting that a prothrombotic
defect (FV Leiden) has been demonstrated to be present in
12 out of 22 patients with LV thrombus and dilated cardio-
myopathy but only in four of 38 patients without thrombus
[34, 35]. The significance of this observation remains un-
clear since other studies have shown that FV Leiden and
other polymorphisms played no role in the development of
post-MI thrombus formation [36].

The role played by associated risk factors is not clear.
Associated risk factors were present in 15 of the 25 patients.
They were quite variable and sporadic. Only two conditions
(old age and AF) were present in two patients. Because of
this variability, no sure conclusions can be drawn on the role
played by associated risk factors. The observation that the
thrombotic event occurred often at young age (14 patients
were less than 35) indicates the importance of the prothrom-
botic conditions. This is even more so if one takes into ac-
count that no cardiac abnormality was present in these young
patients.

Cardiac thrombosis is a relatively rare condition in clini-
cal practice, but the frequent presence of a prothrombotic
defect, especially in antithrombin, protein C or protein S
deficiency, in these patients indicates the need for a pro-
thrombotic screening. This may supply useful information
as to management of single cases and decrease mortality and
secondary morbidity. Conversely, the unexpected relative el-
evated incidence of cardiac thrombosis found in these throm-
bophilic states indicates also the need for a thorough cardiac

114 Articles © The authors | Journal compilation © Cardiol Res and Elmer Press™

evaluation in all patients, including, in doubtful cases, even
a transesophageal sonography. On the contrary, the low or
very low prevalence seen in patients with polymorphisms
which are very common (about 3-5% of population) suggests
that echographic procedures are not needed.

Disclosure

This study was supported in part by the “Associazione Emo-
filia ed Altre Coagulopatie delle Tre Venezie”.

References

1. Waller BF, Grider L, Rohr TM, McLaughlin T, Taliercio
CP, Fetters J. Intracardiac thrombi: frequency, location,
etiology, and complications: a morphologic review--Part
L. Clin Cardiol. 1995;18(8):477-479.

2. Waller BF, McLaughlin T, Grider L, Rohr TM, Taliercio
CP, Fetters J. Intracardiac thrombi: frequency, location,
etiology, and complications: a morphologic review--Part
III. Clin Cardiol. 1995;18(10):587-590.

3. Waller BF, Rohr TM, McLaughlin T, Grider L, Taliercio
CP, Fetters J. Intracardiac thrombi: frequency, location,
etiology, and complications: a morphologic review--Part
V. Clin Cardiol. 1995;18(12):731-734.

4. Vaideeswar P, Divate S, Harke M. Intracardiac thrombi
in extracardiac disorders: an autopsy study. Cardiovasc
Pathol. 2012;21(2):e1-9.

5. Simioni P, Scalia D, Tormene D, Bongiovi S, Sardella C,
Girolami A. Intra-Atrial Thrombosis and Homozygous
Factor V Leiden Mutation. Clin Appl Thromb Hemost.
1997;3:215-217.

6. Girolami A, Simioni P, Sartori MT, Caenazzo A. Intra-
cardial thrombosis with systemic and pulmonary embo-
lism as main symptoms in a patient with protein S defi-
ciency. Blood Coagul Fibrinolysis. 1992;3(4):485-488.

7. Nagae N, Watanabe T, Miura M, Minowa T, Hirooka
S, Washio M. [Right ventricular thrombosis due to fa-
milial heparin cofactor II deficiency]. Kyobu Geka.
1990;43(10):830-834.

8. Ozkutlu S, Ozbarlas N, Ozme S, Saraclar M, Gogus
S, Demircin M. Intracardiac thrombosis diagnosed by
echocardiography in childhood: predisposing and etio-
logical factors. Int J Cardiol. 1993;40(3):251-256.

9. Gonzalez-Lavin L. Thrombosis of an aortic porcine xe-
nobioprosthesis associated with familial antithrombin 111
deficiency. J Thorac Cardiovasc Surg. 1984;88(4):631-
633.

10. Matitiau A, Tabachnik E, Sthoeger D, Birk E. Thrombus
in the left ventricle of a child with systemic emboli: an
unusual presentation of hereditary protein C deficiency.
Pediatrics. 2001;107(2):421-422.

www.cardiologyres.org



Cardiac Thrombosis and Thrombophilia

Cardiol Res + 2013;4(3):109-115

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Letts M, Lalonde F, Davidson D, Hosking M, Halton J.
Atrial and venous thrombosis secondary to septic arthri-
tis of the sacroiliac joint in a child with hereditary pro-
tein C deficiency. J Pediatr Orthop. 1999;19(2):156-160.
Kohlhase B, Kececioglu D, Nowak-Gottl U. Intracar-
diac thrombus associated with resistance to activated
protein C. Cardiol Young. 1998;8(1):116-118.

Dogan SM, Okcun B, Kucukoglu MS. Oral contracep-
tive induced thrombi of the right heart of a heterozygous
protein C-deficient woman--a case report. Int J Cardiol.
2006;112(2):e23-26.

Eweda, II, Samir S, Abbas O, El-Gohary GM, Nammas
W. Right heart thrombus-in-transit with pulmonary em-
bolism in a patient with primary hypercoagulable state.
Cardiol J. 2010;17(4):408-411.

Flora D, Ghosh S, Yasin Z. Protein S deficiency in
the presence of weak lupus anticoagulant resulting in
right ventricular thrombosis. Clin Adv Hematol Oncol.
2004;2(3):179.

Kayikcioglu M, Ildizli M, Gurgun C, Soydan I. [Cardiac
thrombus due to protein C deficiency]. Anadolu Kardi-
yol Derg. 2005;5(2):135-137.

Pac FA, Cagdas DN. Treatment of massive cardiac
thrombi in a patient with protein C and protein S defi-
ciency. Blood Coagul Fibrinolysis. 2007;18(7):699-702.
Saleh AA. Protein C deficiency. Biatrial thrombus pre-
sentation. Saudi Med J. 2002;23(7):860-862.
Ohlenforst S, Mueller J, Rox JM, Oldenburg J, Potzsch
B. Recurrent intracardiac thrombosis as an unusual
manifestation of inherited thrombophilia. Int J Cardiol.
2007;114(3):380-381.

Mizia-Stec K, Gasior Z, Dulawa J, Janowska M, Pysz P,
Mizia M. Churg-Strauss syndrome and congenital factor
Leiden thrombophilia as nontypical causes of intracar-
diac thrombosis. Heart Vessels. 2006;21(4):263-266.
Maldjian PD, Petscavage JM. Intracardiac thrombus and
pulmonary embolism with cavitation and pneumomedi-
astinum in a patient with protein S deficiency. J Thorac
Imaging. 2006;21(3):222-224.

Santangeli P, Sestito A. Acute left atrial thrombosis dur-
ing anticoagulant therapy in a patient with antithrombin
deficiency. Acta Cardiol. 2008;63(5):635-637.

Scheer K, Wild F, Kottkamp H, Battellini R, Schneider
P, Weidenbach M. Intracardiac thrombus causing sys-
temic embolism in a child with idiopathic ventricular
tachycardia and heterozygous activated protein C resis-
tance. J Paediatr Child Health. 2006;42(11):743-744.
Shindo S, Kubota K, Matsumoto M. Thromboembolism
from the noncoronary cusp of a patient with a normal
aortic valve and protein C deficiency. J Thorac Cardio-
vasc Surg. 2006;131(5):1171-1172.

Yazicioglu V, Sahin M, Karaca O, Turkmen M. Acute

Articles © The authors | Journal compilation © Cardiol Res and Elmer Press™

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

thrombus formation on an Amplatzer device during
transcatheter closure of an atrial septal defect in a pa-
tient with homozygous factor V Leiden mutation. Turk
Kardiyol Dern Ars. 2011;39(7):587-590.

Yokoyama Y, Satoh H, Kurata A, Otani T, Fujieda H,
Abe Y, Abe M. [Surgical removal of native aortic valve
thrombosis associated with acute myocardial infarction
and protein C deficiency; report of a case]. Kyobu Geka.
2009;62(3):238-240.

Urgesi R, Zampaletta C, Masini A, Pelecca G, Pastorelli
A, De Lorenzo A, Faggiani R. Spontaneous right ven-
tricular thrombus in a patient with active ulcerative coli-
tis and protein C deficiency: a review with a case report.
Eur Rev Med Pharmacol Sci. 2010;14(5):455-463.

Nair KS, Weerasinghe A, Dahdal M, Gibbs JS, Ander-
son JR. Cardiac intraventricular thrombus in protein C
deficiency. J R Soc Med. 2001;94(12):641-642.

Jobic Y, Provost K, Larlet JM, Mondine P, Gilard M,
Boschat J, Blanc JJ. Intermittent left coronary occlu-
sion caused by native aortic valve thrombosis in a pa-
tient with protein S deficiency. J Am Soc Echocardiogr.
1999;12(12):1114-1116.

Ridker PM, Hennekens CH, Miletich JP. G20210A mu-
tation in prothrombin gene and risk of myocardial in-
farction, stroke, and venous thrombosis in a large cohort
of US men. Circulation. 1999;99(8):999-1004.
Girolami A, Scarano L, Tormene D, Cella G. Homozy-
gous patients with the 20210 G to A prothrombin poly-
morphism remain often asymptomatic in spite of the
presence of associated risk factors. Clin Appl Thromb
Hemost. 2001;7(2):122-125.

Lijfering WM, Middeldorp S, Veeger NJ, Hamulyak K,
Prins MH, Buller HR, van der Meer J. Risk of recurrent
venous thrombosis in homozygous carriers and double
heterozygous carriers of factor V Leiden and prothrom-
bin G20210A. Circulation. 2010;121(15):1706-1712.
Seligsohn U, Lubetsky A. Genetic susceptibility to ve-
nous thrombosis. N Engl J Med. 2001;344(16):1222-
1231.

Erbay AR, Turhan H, Senen K, Yetkin F, Ayaz S, Kara F,
Buyukasik NS, et al. Predictors of left ventricular throm-
bus formation in patients with dilated cardiomyopathy:
role of activated protein C resistance. Coron Artery Dis.
2004;15(2):107-110.

Celik S, Ovali E, Baykan M, Ucar F, Erdol C, Durmus
I, Kaplan S. Factor V Leiden and its relation to left ven-
tricular thrombus in acute myocardial infarction. Acta
Cardiol. 2001;56(1):1-6.

Ucar F, Celik S, Ovali E, Karti SS, Pakdemir A, Yilmaz
M, Onder E. Coexistence of prothrombic risk factors
and its relation to left ventricular thrombus in acute
myocardial infarction. Acta Cardiol. 2004;59(1):33-39.

www.cardiologyres.org

115



