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Percutaneous occlusion of atrial septal defect (ASD) 
has emerged as the first approach of treatment in many 
cardiac centers, because of lower post-procedure mor-
bidity and shorter hospital stay when compared to 
open-heart surgery. However, there is scarce informa-
tion on very late complications.

We present a case of a 19-year-old girl who had a 
very late systemic thrombotic complication. The pa-
tient was treated six years before, with the implant of 
an Occlutech® Figulla® (Helsinborg, Sweden) 33mm de-
vice for closing a secundum ASD. The implant was guid-
ed by a 2D transoesophageal echocardiogram.

There were no complications during the procedure. 
The patient was oriented to take DAPT for 6 months 
after the procedure, but she decided not to take any 
medication. Interestingly, there were no thrombotic 
complications during the first six years follow-up.

The Echocardiograms performed at one (TTE), six 
(TTE) and twelve months (TOE) after the procedure 
showed a well-implanted device and no residual shunts.

Six years after the procedure, the patient was taking 
only contraceptive therapy. She has begun abdominal 
pain of subtle onset and was taken to the ER. An abdom-
inal ultrasound showed low arterial flow in her spleen. 
An AngioCT was performed, revealing a large splenic in-
farction. The patient was anticoagulated, first with Low 
Molecular Weight Heparin and after with Coumadin for 
one year, keeping the INR target between 2,5 - 3,5.

There were no additional complications. The first 
TOE showed one mobile thrombus attached to the left 
disc of the device, and a new examination after two 
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Percutaneous occlusion of secundum atrial septal 
defects (ASD) has emerged as the first choice of treat-
ment in many cardiac centers, because of less post-
operative morbidity and shorter hospital stay when 
compared to surgery [1, 2]. King and Mills performed 
the first series of cases in 1976 [3]. However, only af-
ter the appearance of the Amplatzer Septal Occluder 
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weeks of therapy revealed its complete resolution.
The patient is under clinical surveillance, was ad-

vised to stop contraceptive therapy and a hematologic 
workup was done after one year of completion Couma-
din therapy has not revealed any thrombotic disorder.

Percutaneous closure of ASD is the standard therapy 
in many cardiac centers. However, complications may 
occur. Despite rare, late thrombosis can be a potential-
ly catastrophic event. It can be related to incomplete 
endothelialization of the device, and the predictors 
for this condition are poorly understood. Candidates 
for device implantation should be carefully screened 
for potential thrombotic and allergic conditions prior 
to choosing the ideal therapy. Close follow-up shall be 
mandatory in these patients.
Copyright © 2019 Science International Corp.
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(ASO) [4, 5], the method has gained wider acceptance. 
Nevertheless, complications have been described. 
More common are device embolization, cardiac ero-
sion, atrioventricular block, atrial arrhythmias, inflam-
matory and allergic reactions to components of the 
devices (mainly nickel) and device thrombosis [6-11]. 
The last is commonly related to device implantation 
and should decline after its endothelialization (up to 
6 months). In general, adult patients are treated with 
dual antiplatelet therapy (Aspirin plus Clopidogrel), 
starting with a loading dose of 300mg of Clopidogrel 
and 300mg of ASA two to four days before the proce-
dure, and continuously for six months after treatment, 
using data from coronary angioplasty protocols [12], 
since there are no trials to date that have investigated 
the best antiplatelet therapy in this specific setting. 
Preoperative management may vary from different 
centers, but generally involve collecting general he-
matologic tests (complete blood count, coagulation 
profile), Thorax X-Ray and echocardiogram. During 
the procedure, patients receive intravenous heparin 
to maintain the Activated Clotting Time (ACT) be-
tween 200-250 seconds, antibiotic prophylaxis, and 
in post-procedure an echocardiogram is generally 
made in the first 24 hours to check device position, 
presence of residual shunts, evidence of new pericar-
dial effusion and valve function. In the long term evo-
lution, TTE is performed in one and six months, and a 
TOE is performed after one year of treatment.

Pedra et al. [13] reported mid-term outcomes of 
secundum ASD closure with the Figulla® Occlutech® 
device in an observational, single-arm study that in-
cluded 200 consecutive patients treated in two Brazil-
ian referral centers. For children, the antiplatelet pro-
tocol included Aspirin in a dose of 3-5 mg/Kg (max: 
200mg/day), started a couple of days before the pro-
cedure. Heparin was given (100-150 IU/Kg) during the 
device implantation to maintain the ACT greater than 
200 seconds. Anmar and Hegazy [14] published the 
results of the closure of 17 ASDs in patients with less 
than two years of age, using the Occlutech® Figulla® 
Flex occluder. For this subsetting (small children), an-
tiplatelet protocol included Aspirin in a dose of 5mg/
Kg before the index procedure and for six months af-
ter the implant.

Nevertheless, there is scarce data on very late com-
plications, mainly because of the lack of trials to in-
vestigate very long term treatment evolution.

Figure 1. The Occlutech® ASD Ocludder. 

Figure 2. CT Scan showing apical splenic infarction (arrow), 6 
years after ASD closure.
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The initial symptom was acute abdominal pain. An 
abdominal ultrasound showed low arterial spleen 
flow. An AngioCT was performed, revealing a large 
splenic apical infarction, and multiple small ischemic 
areas in the spleen (Figure 2). Anticoagulation was 
initiated, first with Low Molecular Weight Heparin 
(LMWH) and after with Coumadin for one year, keep-
ing the INR target between 2,5 to 3,5.

There were no additional complications. The first 
TOE showed one mobile thrombus attached to the 
left disc of the device (Figure 3 & Video 1), and a new 
examination after two weeks of therapy revealed the 
complete resolution of the thrombus.

After one year of anticoagulation, the patient had 
a complete hematologic workup, including Factor V 
Leiden, Prothrombin G20210A mutation, Protein C 
and S, Antithrombin III, Antiphospholipid antibodies 
(Anticardiolipin and Lupus anticoagulant) and Homo-
cysteine, that have not shown any disorder. After that, 
she was prescribed ASA and Clopidogrel indefinitely, 
although the patient refused to take the medications.

We present a case of a 19-year-old female who 
presented with a very late systemic thrombotic com-
plication after percutaneous treatment of a large size 
ASD.

The patient had been treated six years before, with 
implantation of a 33mm Occlutech® Figulla® ASD oc-
cluder (Figure 1). The implant was guided by the 2-D 
transoesophageal TOE. There were no complications 
during the procedure or in the postoperative peri-
od. The patient was advised to take DAPT (ASA plus 
Clopidogrel) for 6 months after the procedure, but 
she decided personally not to take any medication, 
and even so, she had not any immediate and late 
thromboembolic complications.

Transthoracic echocardiograms (TTE) performed 
at one and six months, as well as a transoesophageal 
echocardiogram (TOE) at twelve months after the 
procedure showed a well-implanted device, no resid-
ual shunts and no signs of thrombus.

Six years after the procedure, the patient was tak-
ing only contraceptive therapy and never smoked. 

Figure 3. TOE showing mobile thrombus attached to the occluder’s left atrial disk.
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thrombus patients. The authors related atrial septal 
aneurysm (n=4) and post-procedural paroxysmal atri-
al fibrillation (n=4) as significant predictors for throm-
bus formation.

Other hypotheses for this late complication could 
be incomplete endothelialization of the device. 
Nguyen et al. [16] described one case of very late en-
docarditis after twelve years of an ASD closure. The 
surgical findings showed incomplete endothelializa-
tion of approximately one quarter of the Amplatzer 
Septal Occluder, and vegetations on both sides of the 
device. The authors commented that although in pre-
liminary animal studies of transcatheter ASD closure 
investigators have reported complete endothelializa-
tion within weeks after implantation and a 100% clo-
sure rate at 3 months, in humans investigators have 
observed varying degrees of endothelialization with 
or without late sequelae. For this setting, investiga-
tors have been analyzing surface modifications and 
coatings on NiTi alloys at the molecular level to en-
hance device healing and endothelialization [17, 18].

Conclusions

Transcatheter ASD closure is a common and wide-
spread procedure. However, very late complications 
may occur. Despite very rare, late thrombosis can be 
a potentially catastrophic event. Candidates for de-
vice implantation should be carefully screened for 
potential thrombotic and allergic conditions prior to 
choosing the ideal therapy. Close follow-up shall be 
mandatory in these patients.
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Discussion

Krumsdorf et al. [15] have investigated the inci-
dence and clinical course of thrombus formation 
on atrial septal defect (n=407) and patent foramen 
ovale (n=593) closure devices in 1,000 consecutive 
patients, between august 1992 and January 2003. 
The mean age was 48 ± 15 years and nine different 
devices were used, Amplatzer (ASD and PFO devices) 
being the most used in this series (41% of all devices). 
During a follow-up period of 1 to 108 months (mean 
36 ± 17 months), a thrombus formation was detect-
ed in 20 of 1,000 (2%) patients. The TOE had been 
performed four weeks and six months after closure 
in 71% of the patients. Of the 20 patients with docu-
mented thrombus formation, 17 had good outcomes 
with the disappearance of the thrombus following 
anticoagulation therapy with heparin (n=1), warfarin 
(n=12), or both (n=4). In three patients the thrombus 
was removed surgically. Coagulation disorders such 
as protein C and protein S deficiency and activated 
protein C resistance were not identified in the throm-
bus cases, and hyperactivity of factor VIII and throm-
bocytosis was found in two patients. A wire device 
frame fracture was also observed in 3 of the 20 (15%) 
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