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CASE REPORTS

Protein S deficiency complicated with repetitive
peripheral arterial thrombosis successfully treated by
mechanical thrombectomy device with Rotarex system
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ABSTRACT

Protein S deficiency is an inherited thrombophilia associated with an increased risk of venous thromboembolism. However,
arterial thrombosis is a relative rare complication of protein S deficiency and the prognosis of these patients was worse than those
without protein S deficiency in the literature. Herein we reported a 43-year-old male with protein S deficiency experiencing
several times acute peripheral arterial thrombosis of left leg. Surgical thrombectomy was performed initially but later endovascular
treatment (EVT) was suggested. Although EVT was successfully performed by catheter-directed thrombolysis (CDT), arterial
thrombosis still recurred three months later. CDT was tried again but thrombosis could not be treated by this strategy anymore.
Therefore, we used mechanical thrombectomy device (Rotarex system) and successfully regained the straight-line blood flow to
the foot after the procedure. Peripheral echo showed patent flow after 6 months follow-up. In conclusion, arterial thrombosis is a
relative rare complication of protein S deficiency and prognosis was not well in the literature, our case reminds physicians that
Rotarex system is a safe and highly efficient device for acute PAOD even in the patients with hypercoagulable state.
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1. INTRODUCTION

Protein S deficiency is an inherited thrombophilia associated
with an increased risk of thromboembolism. Protein S is a
vitamin K-dependent plasma glycoprotein synthesized in the
endothelium. It is characterized as an essential role in anti-
coagulation pathway, which also functioned as a cofactor for
activated Protein C to inactivate of Factor Va and VIIIa in the
coagulation cascade.[1, 2] The most common clinical manifes-

tation of protein S deficiency is venous thromboembolism;
however, some studies also showed that protein S deficiency
may be a risk factor for arterial thrombosis formation.[3, 4]

Herein we reported a 43-year-old male suffering from repeti-
tive peripheral arterial thrombosis was diagnosed as protein
S deficiency and finally successfully treated by mechanical
thrombectomy device (Rotarex).
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2. CASE PRESENTATION

A 43-year-old male suffered from recurrent intermittent clau-
dication was referred to our cardiovascular (CV) department
by CV surgeon. Tracing back his medical history, he was
a case of hypertension and coronary artery disease (Single
vessel disease) under regular medical control and denied of
tobacco, alcohol, and illicit drug use. He suffered from acute
onset of left leg pain five years ago and acute limb ischemia
(ALI) was diagnosed at that time. Emergent angiography
showed left superficial femoral artery (SFA) total occlusion
and surgical thrombectomy was performed. Then he kept
surgeon outpatient visit follow-up. However, the similar
episode occurred 6 months later and surgical embolectomy
was performed again. Due to recurrent acute peripheral arte-
rial thrombosis, serial laboratory examination was performed
and protein S deficiency was diagnosed according to labora-
tory data at then. Therefore, CV surgeon prescribed warfarin
for long-term anticoagulation use.

Under warfarin use, intermittent claudication got improve-
ment and patient kept outpatient visit for four years. Unfor-
tunately, sudden-onset left leg pain with intermittent clau-
dication happened again, the patient came to surgeon out-
patient visit and was arranged admission for further treat-
ment. Ankle-brachial index (ABI) measurement was 0.58

over left leg. Laboratory data showed PT (patient/control):
19.3/10.8 (INR: 1.91). Because patient already had two sur-
gical thrombectomy history and left femoral area already
had scar formation. Surgeon referred the patient to our CV
department for endovascular treatment (EVT).

Figure 1. (A) Left leg angiography before 1st endovascular
treatment. (B) Final angiography post CDT and stenting for
left superficial femoral artery after 1st endovascular
treatment.

Figure 2. (A) Left leg angiography before second endovascular treatment. (B) Rotarex thrombectomy device use for left
superficial femoral artery total occlusion. (C) Final angiography post Rotarex use and further angioplasty.

This time, left leg angiography showed SFA total occlusion
with collateral to distal popliteal artery (see Figure 1A). We
performed percutaneous transluminal angioplasty (PTA) for
left SFA and inserted fountain catheter for catheter-directed
thrombolysis (CDT) treatment with urokinase infusion. After
CDT for three days, angiography showed improved blood
flow and further PTA and stenting with one bare metal stent

was done for left SFA (see Figure 1B). We then added back
warfarin and titrated dose to keep INR within 2-3. Due to
stable condition, the patient was discharged and kept CV
outpatient visit follow-up. However, four months later, sim-
ilar symptom/sign occurred again and ankle-brachial index
(ABI) of left leg became unmeasurable. Therefore, patient
was admitted for further treatment. This time, angiography
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showed left SFA total occlusion again (see Figure 2A). We
performed CDT with urokinase infusion for 3 days but it
failed to resolve the SFA thrombosis. Because mechanical
thrombectomy device of Rotarex system (Straub Medical
AG, Switzerland) just entered Taiwan, so we decided to ap-
ply Rotarex system to perform thrombectomy. This was the
first case using Rotarex system in Taiwan and after the first
attempt, we successfully remove the most of thrombus from
SFA and follow-up angiography showed improved blood
flow to distal vessels. Then we performed Rotarex device
again and further angioplasty for the lesions (see Figure 2B).
Final angiography revealed great SFA blood flow after the
procedure (see Figure 2C). Follow-up ABI was 1.04 with
great improvement. Then the patient was discharged un-
eventfully and kept regular anti-coagulation therapy at our
out-patient visit. We performed peripheral ultrasound exami-
nation 6 months later and result showed biphasic flow and
persistent patency over left SFA (see Figure 3).

Figure 3. Peripheral ultrasound examination 6 months later
showed biphasic flow and persistent patency over left
superficial femoral artery

3. DISCUSSION
Peripheral arterial occlusive disease (PAOD) is a systemic
atherosclerotic process, and the major risk factors of PAOD
are similar to those of coronary artery disease and cerebral
vascular disease.[5] These risk factors include hypertension,
diabetes mellitus, dyslipidemia, an advanced age, cigarette
smoking, and so on.[5, 6] ALI is related to a sudden decrease
in arterial perfusion in the limb and most of the causes are
due to thrombosis and embolism. Hypercoagulable state is
one of the potential cause of thrombosis which may lead to
ALI. Protein C/S deficiency is an inherited thrombophilia
associated with an increased risk of thromboembolism. How-
ever, the inherited hypercoagulable syndromes such as pro-
tein S deficiency primarily affect veins and only rarely cause
arterial thrombosis. There were only limited case reports dis-

cussing about the association between protein S deficiency
and peripheral arterial thrombosisof lower extremities.[7, 8]

Horowitz et al. reported a boy with inherited protein S de-
ficiency suffered from progressive painful discoloration of
the lower extremities and was treated with transfusion and
anticoagulation, but still finally leaded to toe amputation.[7]

Archer et al. also reported a 42-year-old woman with pro-
tein S deficiency had acute occlusion of dorsal pedis artery.
Despite attempts to restore distal perfusion, the patient still
eventually required below-the-knee amputation.[8] In addi-
tion, Thongboon et al. studied thrombophilia profile in Thai
patients with arterial thrombotic disorders including stroke
and peripheral arteries and found significant association of
low protein S with poor outcome.[3] Komai et al. also found
that PAOD patients with reduced anti-coagulation proteins
showed worse prognosis than those without.[4]

In our case, the patient suffered from several times peripheral
arterial thrombosis episode. Although initial treatment of
surgical thrombectomy was success, surgeon did not favor
repetitive surgical thrombectomy due to scar formation over
left femoral area and referred the patient to our department
for endovascular treatment. CDT treatment by urokinase in-
fusion was initially useful in this case, however, it still failed
in the second attempt. The cause of CDT failure might be re-
lated to subacute or organized thrombus which was difficult
to be treated by thrombolysis.

The Rotarex system is one of the advanced mechanical
thrombectomy device, which combines mechanical clot frag-
mentation and removal of the fragmented material from the
vessel under negative pressure to prevent peripheral em-
bolization. It has been recognized as an efficient and safe
method to treat acute, subacute or even chronic occlusions
or stenosis of peripheral vessels.[9–14] In addition, the com-
pany of Rotarex system also has another device - Aspirex
which is created for thrombus aspiration for venous system
such as deep venous thrombosis.[15] Due to venous valve
issue, generally Rotarex system can not be used in venous
system for thrombus aspiration. According to Heller S’s
study, Rotarex system as a first-line mini-invasive treatment
in infrainguinal ALI is safe, quick, and effective, and the
performance outcomes can be superior to that of traditional
surgical embolectomy.[13] Although our patient was a case
of protein S deficiency with repetitive arterial thrombosis
episode and previous thrombolysis failure, we still finally
regained excellent blood flow by Rotarex thrombectomy de-
vice.

4. CONCLUSION
Peripheral arterial thrombosis of lower extremities is a rare
but possible complication of protein S deficiency and the
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prognosis of these patients was worse than those without
deficiency. Our case reminds physicians that despite failure
of CDT treatment, mechanical thrombectomy device such as
Rotarex system is a highly efficient and safe device for acute

PAOD even in the patients with hypercoagulable state.
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