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Inherited thrombophilia secondary to 
protein S deficiency associated with 

ischemic stroke. 
Case report
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ABSTRACT
Thrombophilia is characterized by an increased tendency to arterial and venous thrombus formation. Inherited throm-
bophilia can be secondary to protein S defi ciency. Concomitant use of oral contraceptive pills increases the risk of 
venous thromboembolism and arterial thrombosis. We report a case of a 34-year-old female who used oral contra-
ceptive pills for many years, who developed acute ischemic stroke of right occipital lobe with secondary left superior 
homonymous quadrantanopia. We have run several tests to establish the ischemic stroke etiology: unenhanced brain 
and cervical spine computed tomography, brain magnetic resonance imaging and magnetic resonance angiography 
(including MR venography), computed tomographic angiography, echocardiography, extracranial duplex ultrasound 
and laboratory data (including thrombophilia testing). The laboratory investigations confi rmed that the ischemic 
stroke of our patient resulted from a severe inherited thrombophilia secondary to protein S defi ciency.
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INTRODUCTION

In thrombophilia, there is an increased tendency 
to arterial and venous thrombus formation. Inherit-
ed thrombophilia includes defi ciencies in the anti-
coagulant proteins such as antithrombin, protein C, 
protein S, activated protein C resistance, factor V 
Leiden mutation, prothrombin gene (G20210A) 
mutation; methylene-tetrahydrofolate reductase 
(MTHFR) gene mutation etc (1-3). 

Protein S is a K-dependent anticoagulant pro-
tein, which undertakes the role of a non-enzymatic 
cofactor of the activated protein C. In healthy indi-
viduals, about 30-40% of protein S is in a free state. 
Only the free form of protein S can be a cofactor to 
the protein C system. The prevalence of protein S 
defi ciency in Caucasians is about 0.03% (4). Pro-
tein S defi ciency may be inherited or acquired; the 
latter is usually due to hepatic diseases, a vitamin K 
defi ciency or sickle cell anemia (4). Inherited pro-
tein S defi ciency is caused by mutations in 

the PROS1 gene (autosomal dominant inheritance 
pattern) and can be divided into 3 types based on 
how these mutations affect protein S: type I protein 
S defi ciency is a reduction in the level of free and 
total protein S, type II defi ciency is a reduction in 
the cofactor activity of protein S, with normal anti-
genic levels and type III defi ciency is a reduction in 
the level of free protein S only (4).

The main clinical manifestations of protein S de-
fi ciency are represented by deep vein thrombosis, 
and pulmonary thromboembolism; a few cases of 
arterial thrombosis, most of them causing ischemic 
stroke (4), have been reported. Concomitant use of 
contraceptive pills increases the risk of venous 
thromboembolism and arterial thrombosis (1,3).

CASE REPORT

We report the case of a 34-year-old woman who 
came in the Emergency Service of Timisoara Clin-
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ical Emergency County Hospital, in Ianuary 2016, 
accusing vertigo, nausea, vision problems, occipi-
tal headache (3/10) and posterior cervical pain. The 
symptoms started suddenly, one day before admis-
sion, after a sudden movement of the head. From 
the personal history of the patient, we retain: she 
had given birth twice, was diagnosed with chronic 
autoimmune thyroiditis (untreated at the moment 
of examination) and she had been using contracep-
tive pills, intermittently for about 15 years.

Neurological examination was positive for left 
superior homonymus quadrantanopia, and a slight-
ly insecure gait, secondary to the vertigo. 

In the Emergency Department, a native brain com-
puted tomography (CT) scan (which revealed a hypo 
dense area localized in the right occipital lobe having 
a minimal mass effect) (Fig. 1) and a native cervical 
spine CT scan (which described a posterior alignment 
of the cervical vertebral bodies) were performed. 

FIGURE 1. Native brain CT scan revealed a hypodense 
area localized in the right occipital lobe having a 
minimal mass effect.

The patient was admitted at the Neurology De-
partment with the diagnosis of acute right occipital 
ischemic stroke.

In the same day, a brain magnetic resonance im-
aging (MRI) combined with MR angiography 
(MRA), including MR-venography were per-
formed. MRI revealed a cortical/subcortical lesion 
partially involving the right occipital lobe (the cal-
carine fi ssure was affected) (hyper-signal T2 and 
FLAIR, slightly hypo-signal T1, no contrast up-
take-suggesting an ischemic etiology for the lesion 
described) (Fig. 2 A and Fig. 2 C); MR-A images 
were normal (Fig. 2 B).

FIGURE 2. Brain contrast and non-contrast MRI 
revealed a cortical/subcortical lesion partially involving 
the right occipital lobe (hyper-signal T2 and FLAIR, 
slightly hypo-signal T1, no contrast uptake-suggesting 
an ischemic etiology for the lesion described) (Fig. 2 A 
and Fig. 2 C); brain MR-A was normal (Fig. 2 B).
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The acute clinical onset (with occipital head-
ache and posterior cervical pain started after a sud-
den movement of the head) raised the suspicion of 
dissection of the right vertebral artery (VA). For 
this reason, we performed a brain and neck CTA 
(on the same day), which dismissed the existence 
of aneurysmal type dilations, as well as any kind of 
right VA dissection imagistic sign.

The ophthalmological exam and the automated 
perimetry confi rmed the left superior homonymous 
quadrantanopia without sparing the macula (Fig. 3 
A, and B).

A

B
FIGURE 3. Automated perimetry confi rming the left 
superior homonymous quadrantanopia without sparing 
the macula.

The extracranial duplex ultrasound was normal. 
The electrocardiogram, chest X-ray, cardiac 

rhythm monitoring for 24 hours, transthoracic 
echocardiography (TTE) and transesophageal 
echocardiography (TEE) were normal and exclud-
ed the cardioembolic etiology of stroke (including 
foramen ovale patent).

The TEE excluded the proximal aorta etiology 
of ischemic stroke. 

Laboratory data explored both inherited throm-
bophilias and acquired prothrombotic states (such 
as the antiphospholipid antibodies syndrome, hy-
per-homocysteinemia etc.), which can be associat-
ed with cerebral venous thrombosis or arterial is-
chemic stroke.

Laboratory tests revealed a severe inherited 
thrombophilia: a protein S defi ciency = 38% (nor-
mal values NV = 52.1% - 123% for women under 
chronic treatment with contraceptive pills). The pa-
tient had no changes in clotting and bleeding times, 
aPTT, PT or INR, ESR, CRP, fi brinogen; the labo-
ratory tests reconfi rmed chronic autoimmune thy-
roiditis with subclinical hypothyroidism and diag-
nosed a mild hypercholesterolemia.

She was treated with body-weight-adjusted sub-
cutaneous low-molecular-weight heparin (LMWH), 
within the fi rst 24 hours of hospitalization, fol-
lowed by oral anticoagulation with acenocoumarol, 
with an INR target range of 2.0 to 3.0. 

The headache, vertigo and nausea resolved 
within two days; left superior quadrantanopia re-
mained at discharge (after seven days). She was 
advised to avoid oral contraceptives, was treated 
with oral anticoagulants for six months of fol-
low-up, and was instructed for permanent oral anti-
coagulation. We did not observe any other new 
stroke, deep vein thrombosis or pulmonary embo-
lism during all this period.

DISCUSSION

Ischemic stroke resulting from nonatheroscle-
rotic vasculopaties (including cervico-cephalic ar-
terial dissection), large-artery atherosclerotic dis-
ease, hemodynamic mechanisms or small-vessel or 
penetrating artery disease (lacunes) were excluded 
in our case due to obviously clinical data (young 
age with no atherosclerotic risk factors, clinical 
course etc.), neuroimagistic and extracranial du-
plex ultrasound data (absence of extracranial and 
intracranial vascular disease) (5).

Ischemic stroke resulting from cardioembolism 
was excluded due to the absence of known prior 
heart disease, absence of a history of peripheral 
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embolism in the limbs or abdominal viscera, absence 
of CT or MRI showing infarcts in multiple vascular 
territories. On the other hand, TTE, TEE and cardiac 
rhythm monitoring for 24 hours were not able to 
identify a potential cardiac source of emboli (5).

Head CT and MRI combined with MR venogra-
phy excluded cerebral veins and dural sinus throm-
bosis (6).

Ischemic stroke resulting from hypercoagulable 
disorders (just as in our case) account for 2% to 7% 
of ischemic strokes in young patients (5).

The hypercoagulable conditions include the in-
herited thrombophilias and thrombophilias second-
ary to hypercoagulable states encountered in pa-
tients with malignancies, the antiphospholipid 
antibody syndrome (anticoagulant lupus, anticardi-
olipin antibodies), hyperhomocysteinemia etc (6). 

Inherited thrombophilias (just as in our case) 
(autosomal dominant pattern of inheritance) are di-
vided into two groups: the fi rst group reunites the 
conditions caused by mutations that result in “loss 
of function” of anticoagulants (antithrombin defi ci-
ency, protein C defi ciency, protein S defi ciency - 
just as in our case), while the second grup contains 
the conditions caused by mutations that result in 
“gain of function” of clotting factors (Factor V 
Leiden mutation, prothrombin gene mutation 
G20210A). Group 2 conditions are 5 times more 
frequently than Group 1 conditions, but the risk of 
thrombosis is higher for people with Group 1 con-
ditions than Group 2 conditions (7). 

The importance of thrombophilic disorders in 
arterial stroke has been debatable (8). One in seven 
patients with fi rst-ever acute ischemic stroke will 
test positive for one of the inherited thrombophili-
as, but it is unlikely to be relevant to the pathogen-
esis of the stroke regardless of its pathogenic sub-
type. It was reported that there is no association 
between any or all of the thrombophilias combined 
and any of the pathogenic subtypes of ischemic 
stroke. Even among all patients with fi rst-ever is-
chemic stroke, the prevalence of isolated thrombo-
philias is low and not signifi cantly greater than in 
the general population (9,10).

Ischemic stroke resulting from hypercoagulable 
disorders is a rare manifestation of protein S defi -
ciency (just as in our case), the vast majority of 
studies revealing a weak association between the 

two (8). According to Mayer et al, free protein S 
defi ciency (<20% of normal total protein S) is not 
more frequent in adults with acute cerebral infarc-
tion compared to hospitalized control patients. 
However, very low free protein S (<15% of normal 
total protein S) occurred twice as frequently in pa-
tients with stroke (no statistical confi rmation yet) 
(11). 

The decision to order a thrombophilia workup 
can be diffi cult due to the inconsistent results (2). 
Testing for inherited thrombophilia in the setting of 
acute ischemic stroke is recommended if there is a 
history of unprovoked venous thromboembolism, 
venous thromboembolism in an unusual location, 
family history of a venous thromboembolism, 
thrombosis at a young age (younger than 45) and 
frequent thrombotic recurrences (10). Our patient 
had no signifi cant pathological history or earlier 
clotting disorders, but we found it necessary to run 
these tests given the age of the patient, the use of 
contraceptive pills, and the absence of other caus-
ative factors of stroke.

It is important to know that many of the tests 
(coagulation-based studies) should not be done 
while patients are on anticoagulants, oral contra-
ceptives or during pregnancy, or active thrombosis 
(2). Thus, the functional assays for Protein C, Pro-
tein S and antithrombin defi ciency are affected by 
acute thrombosis and in the setting of anticoagula-
tion, therefore it is recomended to repeat the assays 
at least 3 months after the acute thrombotic event 
(just as in our case, with positive results) (10).

 According to Martinelli et al, oral contracepti-
ves double the risk of ischemic stroke in the fi rst 
6-18 months of use and the presence of hyperhomo-
cysteinemia increased the risk by 3.5-fold, while
the prothrombin gene mutation G20210A and defi -
ciencies of antithrombin, protein C or protein S did
not increase this risk (12).

CONCLUSION

Our case is an example than even if the arterial 
ischemic stroke is very rare in patients with protein 
S defi ciency, we have to look for this association in 
young women, in the absence of other known cau-
ses for this type of stroke.
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