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Cardiac Thrombus with Risk of Fulminant Pulmonary
Embolism in Paediatric Antiphospholipid Syndrome
Intrakardiale Erstmanifestation des Antiphospholipidsyndroms – Risiko
fulminanter Pulmonalarterienembolie
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Abstract

Zusammenfassung

Antiphospholipid Syndrome (APS) describes a
systemic disease caused by autoantibodies to
membrane components. Involving coagulation
pathways, complement factors and immune
cells, it results in thrombosis in any blood vessel.
Its clinical presentation varies considerably
depending upon the organ affected. Paediatric
data on APS remain sparse. Most case reports
focus on catastrophic APS with multiple smallvessel occlusions and a life-threatening course.
Here, we report on a 15-year-old patient with
deep vein thrombosis and a right ventricular
tumour posing the risk of a fulminant pulmonary
embolism. The tumour was surgically removed.
Histology revealed it to be a thrombus. The
patient fully recovered and is currently treated
with long term anticoagulation.

Das Antiphospholipidsyndrom (APS) stellt eine
systemische Erkrankung dar, in der sich Autoantikörper gegen Bestandteile der Zellmembran
richten. Es umfasst Gerinnungskaskaden, Komplementfaktoren sowie Immunzellen und verursacht Thrombosen in jeglichen Blutgefäßen. Je
nach betroffenem Organ unterscheidet sich das
klinische Bild beträchtlich. Zum APS im Kindesalter sind die Daten beschränkt. Die meisten
Fallberichte beziehen sich auf das katastrophale
APS mit multiplen Verschlüssen kleiner Gefäße
und einem lebensbedrohendem Verlauf. Hier
berichten wir über einen 15-jährigen Patienten
mit einer tiefen Beinvenenthrombose und einem
rechtsventrikulären Tumor, der das Risiko einer
fulminanten Lungenembolie barg. Der Tumor
wurde chirurgisch entfernt. In der Histologie
erwies er sich als Thrombus. Der Patient erholte
sich vollständig vom Eingriff und befindet sich
aktuell unter Langzeitantikoagulation.
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▼

Introduction

▼

Antiphospholipid syndrome (APS) is an autoimmune disorder that causes thromboembolic
events in any blood vessel, and also can be related
to obstetrical morbidity and disease in several
organs. The revised Sapporo criteria provide both
clinical and laboratory findings (Myakis et al.
J Thromb Haemost 2006; 4(2); 295–306). Main
clinical characteristics include arterial or venous
thrombosis, foetal loss and premature birth. The
presence of one or more of the antiphospholipid
antibodies (aPL) – anti-cardiolipin and phospholipid β2 glycoprotein I – and/or lupus anticoagulant (LA) on 2 separate occasions at least 12
weeks apart confirms the diagnosis. Transient
elevation of aPL is common, whereas persistent
aPL are detected in just 14–22 % after nine
months (Vila P. et al., Thromb Haemost 1994; 10;

▼

209–213). Clinical trials in children are lacking
and diagnosis as well as therapy recommendations rely on adult data (Aguiar C. L. et al., Curr
Rheumatol Rep 2015; 1; 27, Avcin T. et al., Pediatrics 2008; 2; e1100–e1107). As usually in children, acute thrombotic events are treated with
heparin, followed by coumarins. For primary
thrombosis prophylaxis, benefit of low-dose acetylsalicylic acid (ASS) is unproven. High-dose ASS
may be used in APS with underlying systemic
lupus erythematosus (SLE). In adults, hydroxychloroquine is used for both arterial and venous
thrombosis. Long-term coumarin therapy with a
targeted INR of 3.0–3.5 is recommended as long
as the aPL antibodies persist. The risk of recurrent thrombosis in APS patients more than doubles after premature termination of treatment at
6 months (29 vs. 14 %) (Schulman S. et al., Am J
Med 1998; 9; 332–338).
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Case report

▼

A previously healthy 15-year-old male was referred to our institution presenting with deep vein thrombosis (DVT) in the right
Vena poplitea and the distal Vena femoralis after first having suffered intense pain in the right popliteal fossa and then experiencing an 18- hour-long episode of immobility. Prior to this
episode, he had felt intermittent pain in his right calf over a
2-month period without evidence of a traumatic origin. The
patient’s history was negative for other diseases and allergies;
he was of normal weight (BMI 19.6 kg/m²), not smoking and taking no medications. His family history was unremarkable for any
coagulation disorders.
Initial laboratory examination revealed thrombocytopenia
(115 G/l; reference 150-400 G/l), elevated INR (1.24; 0.85–1.15)
and aPTT (55 s; 28–42 s), as well as slightly elevated d-dimers
(1.35 mg/l; < 0.73 mg/l). Extensive laboratory diagnostics for
▶ Table 1). After admininherited thrombophilia were negative (●
istration of low molecular weight heparin (LMWH) at a therapeutic level of 0.6–0.8 IE/ml, the patient was discharged. Occurrence
of an unprovoked DVT, aPTT prolongation and thrombocytopenia
with only merely elevated d-dimers was highly suspicious for APS,
Table 1 Inconspicuous laboratory results for underlying thrombophilia in
our patient.
Prothrombin fragments
Prothrombin mutation
Fibrinogen
Antithrombin III
Activated Protein C ratio
Protein C
Protein S
Plasminogen
von Willebrand factor
Factors II – VIII – IX – XI – XII

therefore aPL were investigated as well. However, results were not
available prior to discharge. 6 days later, the patient returned to
the hospital for a non-irradiating right-sided chest pain. The aPL
test revealed high titres for LA, phospholipid β2 glycoprotein I IgM
▶ Table 2).
and phospholipid β2 glycoprotein I IgG antibodies (●
Antinuclear antibodies were also positive (HEp-2 nucleoles 1:50,
homogenous pattern), while complement factor C3 and C4 were
normal (C3 0.96 g/l; 0.90–1.80 g/l, C4 0.17 g/l; 0.10–0.40 g/l).
An ECG showed no anomaly, nor did chest radiography. Echocardiography revealed an intracardiac mass – a floating, tumorous
structure 14 × 15 mm in size. This was located in the right ventricle and attached to the septomarginal trabecula and chordae
▶ Fig. 1). Ventricular wall contendineae of the tricuspid valve (●
traction was not affected, nor was tricuspid and pulmonary
blood flow. However, his left ventricular ejection fraction was
reduced to 39 %, most likely due to interventricular septum bulging into the left ventricle. For the purpose of excluding a rhabdomyoma, our patient underwent a cardio-MRI, which confirmed
the location of the mass, yet displayed equivalent signalling to
▶ Fig. 2). Due to the impending risk of fulmithe myocardium (●
nant embolisation in the main pulmonary artery, we chose not
to initiate lysis; instead, we had the mass excised via median
sternotomy and cardiopulmonary bypass surgery. Intraoperatively, we observed a hard, calcified mass attached to the subvalvular apparatus of the tricuspid valve. After excision, the
tricuspid valve needed to be reconstructed by transposing the
papillary muscle. Histopathological examination revealed an
encapsulated, calcified thrombotic structure. After having ruled
out hereditary thrombophilia, we diagnosed APS, as it is associated with high titres of LA and phospholipid β2 glycoprotein I
antibodies. Postoperative echocardiographies displayed a good
▶ Fig. 3). Recurrent
morphological and functional outcome (●
phlebography of the lower extremities revealed that the DVT
had resolved. However, aPL values remained pathologically ele▶ Table 2). Additional laboratory (haemoglobin, leucovated (●

Fig. 1 Right ventricular mass (diameter
14 × 15 mm) detected by echocardiography. Note
the attachment to the subvalvular apparatus of the
tricuspid valve in 3D-echocardiography.

Fig. 2 Reevaluation of the intraventricular mass
by cardio-MRI. Note the equal signaling to the
myocardium.
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Fig. 3 Postoperative echocardiography displaying
normal ventricular function.

Table 2 Time course of blood parameters in our patient.
Z

Tc [G/l]

INR

aPTT [s]

D-Dimer [mg/l]

LA (1.09–1.37)

day 1
DVT
day 3
Chest pain
day 8
day 13
day 15
day 20
Surgery
day 23
day 25
2 months
3 months
8 months
10 months

115

1.26

47

1.21

–

128

1.25

51

1.15

3.12

137
143
124
69

1.25
1.37
1.36
1.35

52
54
52
43

1.09
1.03
1.38
1.55

–
–
–
–

98
114
163
162
173
175

1.26
1.24
1.29
1.24
1.21
2.60

48
47
51
52
51
58

1.15
3.48
2.96
1.66
1.55
1.60

–
–
–
2.95
3.46
3.32

GPL [U/ml] (< 14)
–
> 100
–
–
–
–
–
–
380
347
–
–

MPL [U/ml] (< 10)

antiXa [IU/ml]

–

0.17

14

0.52

–
–
–
–

0.63
0.98
1.02
0.11

–
–
5.0
14
–
–

0.78
0.66
0.68
0.69
0.63
–

Tc = thrombocytes, LA = lupus anticoagulant, GPL = phospholipid β2 glycoprotein I IgG antibodies, MPL = phospholipid β2 glycoprotein I IgM antibodies, DVT = deep vein thrombosis.

cytes, lymphocytes, Coombs test, extractable nuclear antigen
and dsDNA antibodies) as well as clinical SLE parameters has
been negative to date. The patient is continuing to take coumarin
derivatives for long-term anticoagulation.

Discussion

▼

Here, we report on a rare manifestation of APS in conjunction
with the development of a life-threatening intracardiac thrombus in an adolescent who lacks any inherited risk factors for
thrombosis. The encapsulated, calcified clot suggests a long evolution of this cardiac embolus, one that likely originated from
the previously diagnosed DVT in his right leg. Phospholipid β2
glycoprotein I IgG antibodies were notably increased, while IgM
titres were only slightly elevated. Thus, both clinical and laboratory criteria for an APS pointed to long-lasting autoimmuneinduced clot formation. The pathogenesis of APS often has been
described by a “two-hit” hypothesis. After an initial injury to the
endothelial wall, a second “hit” such as pregnancy, infection,
smoking, hypertension, atherosclerosis, obesity, vascular stasis,
trauma or surgery triggers the development of thrombosis
(Giordano P. et al., Blood Transfus 2012; 6; 296–301). Our patient
had none of these risk factors. The preceding episode of 18-hourlong immobility represents the only potential trigger for additional clot formation. Yet, the uncertainty of the time course of
DVT and cardiac thrombus resulted in an uncertainty of tran-

sient triggers. Thrombocytopenia is included in the so-called
non-criteria manifestation of APS (Aguiar C. L. et al., Curr Rheumatol Rep 2015; 1; 27). Moreover, LA is an important cause of
aPTT prolongation in children (Male C. et al., J Pediatr 1999; 7;
199–205). Even though LA is transient in most children, both
these findings pointed to an autoimmune process in our patient
that proved to be true. This observation underlines the importance of APS screening in all paediatric patients with unprovoked thrombosis, particularly in adolescents (Male C. et al.,
J Pediatr 1999; 7; 199–205).
APS is subdivided in a primary and a secondary form. While conditions leading to the onset of primary APS remain unknown,
SLE represents the most important underlying disease in 83 % of
secondary APS (Aguiar C. L. et al., Curr Rheumatol Rep 2015; 1;
27). Indeed, our patient tested positive for ANA and presented
from the onset of his disease thrombocytopenia with only
slightly elevated d-dimers. Yet, no additional clinical or laboratory SLE characteristics have been detected on follow-up for 10
months. Interestingly, patients with secondary APS tend to test
positive for more than one aPL class. This was also the case with
our patient. Furthermore, positive aPL in SLE patients increases
the risk of venous thrombosis by up to a factor of 6 (Weiss J. E.,
Pediatr Rev 2012; 11; 62–73; quiz 74). Because our patient so far
has not formally met the SLE criteria, our current working
assumption is that he has primary APS. Nevertheless, close follow-up for SLE will be performed, since progression of primary
APS to SLE is known to occur in up to 30 % of paediatric patients.
Albinski M et al. Cardiac Thrombus with Risk … Klin Padiatr 2016; 228: 219–222

222 Visite/Pictorial Essay
Screening in our patient did not impact on acute treatment, yet
resulted in long-term therapy with coumarins according to the
current recommendations 
(Erkan D. et al., Autoimmun Rev
2014; 3; 685–696). The recommended targeted INR remains
controversial (Espinosa G. et al., Ann Rheum Dis 2002; 5; 195–
198). In our case, targeted INR is 3.0–3.5. Low-dose ASS in
asymptomatic positive aPL did not convey any benefit, yet might
even increase the risk of bleeding. ASS may be indicated in APS
patients with underlying SLE that bare a 50 % risk of thrombosis
within 10 years (Aguiar C. L. et al., Curr Rheumatol Rep 2015; 1;
27), as well as in aPL-positive patients with thrombocytopenia
(Espinosa G. et al., Nat Rev Rheumatol 2015; 4; 586–596). The
2014 report of the APS Treatment Trends Task Force lists several
treatment options (Erkan D. et al., Autoimmun Rev 2014; 3;
685–696): the use of oral anticoagulants and statins is recommended only for subgroups with insufficient anticoagulation
under coumarin. B-cell and complement inhibition may serve
for APS patients refractory to anticoagulation. The role of
hydroxychloroquine in primary thrombosis prevention remains
to be elucidated. Hence, for SLE patients, hydroxychloroquine is
generally recommended as an adjunctive treatment (Espinosa G.
and R. Cervera, Nat Rev Rheumatol 2015; 4; 586–596).
The distribution of arterial and venous thrombosis undergoes
changes with age. While more than half of thrombosis cases in
infants are arterial in origin, this ratio decreases in paediatric
patients among whom DVT constitutes the main manifestation.
Pulmonary embolism represents the most common manifestation of pulmonary APS and accounts for 9 % of cases in adult APS
(Espinosa G. et al., Ann Rheum Dis 2002; 5; 195–198). It may
even be the first manifestation of APS. Despite the lower risk of
pulmonary embolism in children with APS (Ravelli A. et al.,
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Rheum Dis Clin North Am 1997; 8; 657–676), we continue to
recommend that paediatricians be aware of this complication
when diagnosing DVT or other clot manifestations.

Conclusion

▼

This case describes a paediatric patient who presented with an
intracardiac thrombus as part of an early manifestation of primary APS. We suggest testing for aPL in all paediatric patients
presenting with clot formation, thrombocytopenia and prolonged aPTT. Echocardiography should be performed as a
screening method for intracardiac thrombosis in these patients.
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