
ranscatheter device closure of ASD has become the first choice for
secundum defect closure.1 Serious complications are observed in
≤1% of patients. Thrombo-embolic events appear to be very rare.2

The Occlutech Figula occluder is a safe and efficient device to close se-
cundum ASDs.3 We reported, herein, a succesfully treated case of acute
thrombus formation on the left atrial disk of Occlutech Figula ASD oc-
cluder in a patient under antiplatelet and anticoagulant therapy during the
procedure.
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Acute Thrombus Formation on an
Occlutech ASD Occluder Device During

Transcatheter Closure: Case Report

AABBSSTTRRAACCTT  Acute thrombosis during transcatheter device closure of atrial septal defect is a very
rare but important complication. A 67-year-old woman with secundum type atrial septal defect
underwent closure with the Occlutech Figula device. Acetilsalicylic acid and clopidogrel had been
started one day before procedure and heparin was given at the beginning of the procedure. During
the intervention a thrombus on the left atrial disk was detected  by transesophageal echocardiog-
raphy (TEE). The delivery system and thrombus were succesfully removed from circulation. Addi-
tional heparin bolus was given and the procedure was completed succesfully. The control TEE
showed good device position and no thrombus formation on the device. The patient was discharged
without any complication.

KKeeyy  WWoorrddss::  Heart septal defects, atrial; thrombosis; septal occluder device; 
echocardiography, transesophageal 

ÖÖZZEETT  Transkateter atriyal septal defekt kapatma sırasında akut trombüs oluşumu nadir görülür,
ancak önemli bir komplikasyondur. 67 yaşında kadın hasta, Occlutech Figula kapama cihazı ile
sekundum tip atriyal septal defekt kapatma işlemine alındı. İşlemden bir gün önce asetilsalisi-
lik asit ve klopidogrel başlandı. İşlemden önce hastaya heparin verildi. İşlem sırasında transö-
zofageal ekokardiyografi (TEE) ile sol atriyal disk üzerinde trombüs tespit edildi. Sistem dikkatli
bir şekilde dolaşımdan çıkarılarak trombüsten temizlendi. Hastaya ek olarak heparin bolus
yapıldı ve işlem başarılı bir şekilde sonlandırıldı. Yapılan kontrol TEE’de trombüs saptanmadı
ve cihaz uygun pozisyondaydı. Hasta herhangi bir komplikasyon gelişmeden taburcu edildi.

AAnnaahhttaarr  KKeelliimmeelleerr:: Kalp septum kusurları, atriyal; tromboz; septal okluder cihaz; 
ekokardiyografi, transözofageal 
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CASE REPORT

A 67-year-old woman with dyspnea lasting in the
past one year was admitted  to the hospital. The pa-
tient showed heart failure symptoms and her func-
tional capacity was New York Heart Association
(NYHA) Class II-III. She has had systemic hyper-
tension for 10 years and diabetes mellitus for 7
years. There was no deep vein thrombosis or any
embolic episodes in the history. She has received
medical therapy at that time. The echocardiogra-
phy (ECG) displayed sinus rhythm and right bun-
dle branch block. Echocardiography revealed a
dilated right atrium and ventricle; and a secundum
atrial septal defect (ASD) leading to left to right
atrial shunt (Qp/Qs: 1.8). Estimated pulmonary ar-
tery systolic pressure was 42 mmHg with mild-to-
moderate tricuspid regurgitation.TEE showed an
18 mm secundum atrial septal defect with adequate
rims. The transcatheter closure  procedure was per-
formed under general anaesthesia with TEE guid-
ance. 300 mg of acetilsalicylic acid and 75 mg of
clopidogrel had been started one day before proce-
dure and 100 IU/kg unfractionated heparin was
given intravenously at the beginning of the proce-
dure. A 21 mm  Figulla Flex II (Occlutech® GmbH,
Jena, Germany) ASD occluder device was used for
occlusion. Before releasing the device, TEE was re-
vealed a thrombus at the centre of the left atrial
disk of the device (Figure 1). The delivery system
was removed carefully from the circulation with
negative pressure through an injector and the sys-
tem was cleaned from thrombus. Additional intra-
venous 5.000 IU heparin  was given and the
intervention continued. The procedure was succes-
fully performed with 21 mm Occlutech occluder de-
vice without any residual shunt (Figure 2). No
thromboembolic events were seen. Control TEE was
performed the day of the procedure and there was
not any thrombus formation on the device. The pa-
tient was examined for hypercoagulable states such
as protein C and protein S deficiency, anticardiolipin
antibodies, factor V Leiden mutation, but laboratory
tests were not positive. She was discharged  with the
prescription of medical therapy including clopido-
grel and low dose acetylsalicylic acid.

DISCUSSION

Transcatheter closure of ASD is a safe and efficient
procedure and has become the first choice  for se-
cundum atrial septal defects with low mortality
and morbidity.1 Comparing with surgery, the tran-
scatheter closure has a shorter hospitalization pe-
riod.4 The Occlutech Figula occluder is a safe and
effective device to close secundum ASDs.3

Thrombus formation during the procedure
under the acetilsalicylic acid, clopidogrel and he-
parin therapy is a very rare state.2 There is a high risk
of thrombus embolisation early after transcatheter
closure of friability and mobility thrombus. An im-
mediate and aggressive treatment management is
necessary.5 There are different management strate-
gies in the literature for thrombus formation during
transcatheter closure. Wilcoxon et al. were treated
the thrombus formation with abciximab and he-
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FIGURE 1: Transesophageal echocardiography shows a thrombus forma-
tion (arrow) at the centre of the left atrial disc. 
AO: Aorta; LA: Left atrium; RA: Right atrium; RV: Right ventricle.

FIGURE 2: Control Transesophageal echocardiography shows no thrombus
with normal position of the device. 
AO: Aorta; LA: Left atrium; RA: Right atrium; RV: Right ventricle.



parin combination. In their case  the thrombus  has
taken place early after inserting the occluder de-
vice in a 12 year-old boy.5 Eren et al. have detected
a thrombus formation at the tip of the delivery
sheath before placing the occluder device.6 They
have removed the device and  treated with addi-
tional heparin bolus. Acar et al. have treated the
thrombus formation after placing the occluder de-
vice with heparin infusion.7 Yazicioglu et al. have
detected a thrombus on the left atrial disk of the
occluder device before placing the device.8 They
have removed the device and were treated with
tirofiban and heparin infusion. Aytemir et al. have
reported device thrombosis only in two patients
during the procedure in a large study in which they
had  included 193 ASD and 221 Patent foramen
ovale (PFO) patients.9 They have reported activated
clotting time (ACT) as  <250 seconds during the
procedure. They have treated both cases with un-
fractionated heparin infusion and the dose has been
adjusted with a target activated partial thrombo-
plastin time of 50-70 seconds. 

There are some limitations  in our case. Firstly
we did not measure ACT during  procedure. It is
important to measure ACT for monitoring anti-
coagulant effect of heparin. Heparin resistance can
be seen in some patients even though in the pa-
tients with normal hypercoagulability tests. There-
fore, it is necessary to follow the ACT. Secondly
clopidogrel should be loaded as 300-600 mg of dose
before procedure or it should be started a week be-
fore procedure with 75 mg. In this case we started
clopidogrel 75 mg in dose one day before proce-
dure.

Heparin resistance should be considered in pa-
tients when acute thrombus formation occurs dur-
ing occlusion procedure. Heparin resistance during
cardiac surgery is defined as the failure of  high
doses of heparin to achieve a target ACT (>400 s)
or the need for exogenous antithrombin adminis-
tration.10,12 The incidence of heparin resistance dur-
ing cardiac surgery ranges from 4% to 26%.11-13

Antithrombin deficiency has been thought to be
the primary mechanism of heparin resistance, but
the reasons for heparin resistance are complex and
multifactorial. Managements for heparin resistance
include additional heparin or antithrombin sup-
plementation.12 In some cases, heparin has been
given at high doses (15 mg/kg).14

In our case, the patient was under acetilsali-
cylic acid, clopidogrel and heparin therapy. Possi-
bly there might have been heparin resistance in the
patient, but we could not diagnosed it. After re-
moving the system we cleaned the delivery system
from thrombus. Additional heparin bolus was
given to the patient and the procedure was com-
pleted without complication.

In this case we aimed to draw attention to
some important points. Firstly, it is important to
perform the closure procedure under TEE guid-
ance. Before placing the occluder device, more at-
tention should be paid for detecting thrombus
formation on occluder device or delivery system by
TEE. Secondly, monitoring ACT during the proce-
dure is very important. By measuring ACT, heparin
resistance can be diagnosed. Additionally, a stan-
dart management is needed for treating thrombus
formation during the procedure.
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