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Congenital Thrombophilia and Intracardiac Thrombosis: 
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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.

Keywords: Cardiac thrombosis; Thrombophilia; Protein C defi-
ciency; Antithrombin deficiency

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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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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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 

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
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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 FVIII. 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 
a role. 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 

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.
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