
Introduction

Thrombotic occlusion of the mechanical valve prosthe-
ses continues to be an uncommon but serious complica-
tion. This obstruction is associated with changes in clinical
condition, and suspicion of the thrombotic obstruction
should be higher if there has been inadequate anticoagula-
tion or a cause for increased coagulability (infection, dehy-
dration, etc.). It requires fast treatment.

Emergency surgery (thrombectomy or valve replace-
ment) is very often associated with high risks because it is
reintervention and is performed under acute conditions.
On the other hand, thrombolytic treatment carries risks of
bleeding, systemic embolism and recurrent embolism (9).
We present a case in which we used thrombolytic treatment
that was complicated by embolism into the brain and that
was successfully treated with immediate endovascular me-
chanical elimination from the cerebral artery without any
neurological handicap.

Case report

A 55-year old woman underwent aortic valve replace-
ment (bi-leaflet St. Jude Medical 19) because of congenital
bicuspid aortic valve disease, which progressed to sympto-
matic stenosis. Ten days after successful valve replacement
surgery the patient was discharged from hospital on war-
farin treatment (INR was 2.14). At home, this patient had
a cold and 39 days later, the patient was hospitalized for
shortness of breath and fatigue. On admission, one patient

presented with dyspnoea, orthopnoea and no prosthetic
valve clicks. Blood pressure was 120/80 mm Hg, the pulse
was 56/min and regular. The ECG showed sinus rhythm
and left axis. The laboratory showed an INR of 1.34.

The transthoracic and transoesofageal echocardio-
graphy showed preserved left ventricular function (LVEF
70 %), vegetation on the aortic valve prosthesis with re-
stricted movement of the leaflet, calculated transvalvular
systolic peak (mean gradient of 45–50/25–30 mm Hg) and
significant aortic regurgitation (Fig. 1). The fluoroscopy
confirmed restriction of the movement of the one aortic
valve prosthesis leaflet (Fig. 2). Although this patient was
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Fig. 1: The echocardiography confirmed vegetation on the
aortic valve prosthesis and significant aortic regurgitation.



acquainted with the risks of surgical and thrombolytic the-
rapy, the patient preferred the thrombolytic treatment.

After short ineffective heparin treatment, thrombolytic
therapy was initiated (r-tPA, Actilyse Boehringer Ingel-
heim). It was re-counted in accordance with the weight of
this patient (total dose of r-tPA was 85 mg – an initial bo-
lus of 15 mg followed by 42 mg in 30 minutes and 28 mg in
60 minutes).

Thrombolysis was stopped after 30 minutes due to the
advancement of right hemiparesis and expressive aphasia.
The contrast CT imaging showed a focus of ischemia in the
area supplied by the left middle cerebral artery. The con-
trast angiography revealed the brain embolism of the left
middle cerebral artery in distal M1 segment before bifurca-
tion (Fig. 3). The catheter was led to the obstruction from
the right groin and local thrombolysis was applied there.
Because this method of recanalisation was unsuccessful,
a microcatheter Concentric with accessory equipment Merci
(Mechanical Embolus Removal in Cerebral Ischemia, Con-
centric Medical) was applied for mechanical extraction
(10).

Through the microcatheter Concentric with the acces-
sory equipment Merci for mechanical extraction the total
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Fig. 2: The fluoroscopy showed restriction of the move-
ment of the one aortic valve prosthesis leaflet.

Fig. 4: The total embolic occlusion was converted to the
obstruction of the one parietooccipital artery through the
microcatheter concentric.

Fig. 3: The contrast angiography confirmed the brain em-
bolism of the left middle cerebral artery in distal M1 seg-
ment before bifurcation.



embolic occlusion was converted to the obstruction of one
parietooccipital artery that is supplied to the periphery
from the basilar artery (Fig. 4). During this instantaneous
treatment the neurological state was rectified. Only slight
expressive aphasia outlasted, which disappeared in a few
days. After the intravenous thrombolysis, the function of
the aortic replacement was renewed.

We heard normal heart sounds without any murmurs
and prosthetic valve clicks. The echocardiography confir-
med normal movement of the leaves of the aortic prosthe-
sis and the fall of the systolic gradient. The fluoroscopy
proved the normalization of the function of the prosthesis
– two parallel lines during diastole and apex angle of
120° during systole. This patient was discharged from the
hospital with INR of 2.0.

Discussion

Nowadays, mechanical or biological prosthesis, allo-
grafts or autografts are implanted. The mechanical pro-
sthesis has an unrestricted lifetime, whereas the biological
prosthesis degenerates over time. The cause of the dysfunc-
tion of the prosthesis is: thrombotic obstruction, the pan-
nus and the defect of prosthesis or endocarditis on the
prosthesis. Thrombotic obstruction on the valve replace-
ment is a very rare but very serious complication with an in-
cidence reported from 0.03 % to 4.3 % per patient yearly (3,
5, 7). There are a lot of causes that can induce the origin of
this occlusion – most frequent is an inadequate anticoagu-
lant therapy, then a history of thromboembolism, hyper-
coagulable states, mitral valve replacement, left atrial
diameter > 50 mm, LVEF < 35 %, atrial fibrillation, conge-
nital heart anomalies, infection, dehydration, pregnancy
and noncompliance with anticoagulant medication (1, 8).
Various valve prostheses have different thrombogenicity:
low risk (Carbomedics in aortic position, St Jude Medical,
Medtronic Hall and recommended target INR is 2.5), me-
dium (Bjork-Shiley, other bileaflet valves and optimal target
INR is 3.0), high risk (Lillehei-Kaster, Omniscience, Starr-
Edwards and recommended target INR is 3.5) (9).

For diagnosis, the following are necessary: changes in
the clinical state and in the ausculatory findings, transtho-
racic (TTE) or transoesophageal echocardiography (TEE)
and fluoroscopy examinations. Clinical signs, such as ortho-
pnoea, dyspnoea, associated with inaudible clicks of valve
prosthesis and with new systolic or diastolic murmurs, may
indicate obstruction on the valve prosthesis. This compli-
cation is usually noted on admission or follows up TTE,
TEE and fluoroscopy. Through these examinations the dia-
gnosis is confirmed (prosthetic valve thrombus is recognized
as soft and homogeneous, mobile or fixed echo densities lo-
cated at the valve occluder, the mitral valve mean gradient
is > 10 mm Hg or the aortic mean gradient is > 40 mm Hg
(5), immovable leaf of the valve prosthesis).

There are three possibilities to treat this complication:
the surgical treatment, the thrombolytic treatment and the

anticoagulant therapy. Surgical treatment is indicated for
patients with low perioperative risk, in critically ill patients
with obstructive thrombosis without serious comorbidity,
in patients with the thrombosis on the mitral or aortic valve,
if the thrombus is mobil or if the diameter of the thrombus
is higher than 10 mm, if the surgery therapy is available or
if there is no effect of the fibrinolysis. Surgical treatment in
patients with NYHA III-IV is associated with high risk – the
decision between surgical or thrombolytic treatment is in-
dividual. Thrombolytic treatment is indicated in patients
with the thrombosis on the tricuspidal or pulmonal valve,
if the thrombus is smaller than 10 mm or if the patient
prefers the thrombolytic treatment. Because the thrombo-
lytic treatment is associated with high risks of brain em-
bolism, the contrast angiography must be reserved in
advance. In that case, where the thrombosis on the me-
chanical valve replacement is associated with inadequate
anticoagulation, heparin is indicated. If there is no effect
and the patient has no serious comorbidity, then surgery
is necessary. Anticoagulant treatment is used in patients
with very small thrombotic obstruction and in the asymp-
tomatic patients.

There are many protocols for thrombolytic treatment –
Streptokinase infusion of 250 000 IU for 30 minutes fol-
lowed by 100 000 IU /h for a maximum of 72 hours or the
dose of 4400 IU/kg of urokinase for 30 minutes, followed
by 4400 IU/kg/h (1). Tissue plasminogen activator (r-tPA)
has been used in critically ill patients in an accelerated pro-
tocol, at an initial bolus of 15 mg followed by 85 mg in 90
minutes (2). A higher embolic complication rate has been
reported for r-tPA (4). In this case we decided for r-tPA.
There are complications of thrombolytic treatment: peri-
pheral or central embolism in 10–15 %, cardiogenic shock,
and risk of rethrombosis in 15 % or death.

This case report shows a complication of thrombolytic
treatment – brain embolism – that was successfully removed
from the middle cerebral artery by the mechanical extrac-
tor without any neurological handicap.

People who undergo valve replacement must be in-
structed about the oral anticoagulation therapy and about
the necessity of regular checking of INR. We must know
the states that increased coagulability and that each type of
prosthesis has a different thrombogenicity and recquires
different target of INR. At this time, we have at our dispo-
sal surgery or thrombolytic treatment and the risks and be-
nefits of both treatments should be individualised.
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