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Abstract
Thrombophilia is commonly associated with venous thromboembolism, but its relationship with arterial
thrombosis, specifically stroke, is not as clearly established. Several large studies have failed to establish a
significant connection between inherited thrombophilia and stroke. While tests for Factor V Leiden
mutation, prothrombin mutation, protein C deficiency, protein S deficiency, antithrombin deficiency, and
antiphospholipid antibodies are typically done for thrombophilia diagnosis, there appears to be little or no
correlation between these markers and stroke. In this article, we discuss a case of a 26-year-old male
admitted with right neck pain that developed after playing basketball; he was found to have a right
cerebellar infarction. He underwent extensive tests for hypercoagulable disorders, which were negative. We
also review current evidence and reassess the value of thrombophilia testing in stroke patients.
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Introduction
Stroke is a major cause of morbidity and mortality in the United States. Every year, about 795,000 people
develop strokes in the United States, of which around 610,000 are new strokes [1]. About 185,000 strokes,
nearly one in every four, are in people who have already had a stroke [1]. Although the incidence of stroke
rises with age, stroke can occur at any age. In 2014, 38% of individuals hospitalized for stroke were under the
age of 65 [2]. Ischemic stroke accounts for 87% of all strokes [1], with cryptogenic stroke making up between
30-40% of those [3,4]. Cardiovascular risk factors play a significant role in the development of stroke.
Although thrombophilia tests are frequently ordered for unexplained stroke, particularly in young adults,
the evidence in support of testing for inherited thrombophilia in arterial thrombosis, especially in stroke, is
minimal.

Case Presentation
A 26-year-old Hispanic male with a past medical history of migraine presented to the emergency department
with acute onset of right-sided neck pain, dizziness, and weakness for one day. He developed dizziness and
blurred vision while playing basketball. After resting for around 30 minutes, he drove back home. At home,
he noticed that his gait was unstable, and he had weakness and numbness in his right upper and lower
extremities. He was found confused by his family members and had multiple episodes of vomiting. He
reported subjective weakness, dizziness, nausea, and headache.

Three weeks prior to this episode, he had visited the emergency department for right-sided neck pain and
stiffness and was treated with muscle relaxants and naproxen. The patient did not have any personal
or family history of connective tissue or hematological disorders. He did not have a prior history of head
trauma, chiropractor visits, or illicit drug use.

Upon admission, the patient's vital signs were stable, and he was alert and oriented to person, place, and
time. Cerebellar function tests were normal, and he did not present any focal neurologic deficits. His
laboratory results were unremarkable.

CT head did not reveal any acute findings, and CT angiography (CTA) head and neck were initially reported
as unremarkable. MRI was obtained, which showed large territory acute ischemia in the right cerebellar
hemisphere and small territory acute ischemia in the left cerebellar hemisphere, and mass effect with sulcal
effacement within the right cerebellar hemisphere and right-to-left shift at the tentorium cerebelli by 3 mm
(Figures 1, 2). Transesophageal echocardiography did not reveal any shunt.
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FIGURE 1: MRI brain (sagittal view, T1) showing right cerebellar
ischemic stroke (white arrow)
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FIGURE 2: MRI brain (axial view) showing large right cerebellar ischemic
stroke (white arrow)

The patient was evaluated by various specialists, including neurology, neurosurgery, neuroradiology, and
hematology. Several potential diagnoses were considered, such as vertebral artery dissection, mitochondrial
encephalopathy, lactic acidosis and stroke-like syndrome, and thrombophilia. We sent extensive labs to
detect any hypercoagulable disorder, including anticardiolipin antibody, lupus anticoagulant, anti-beta 2
glycoprotein antibody, factor V Leiden mutation analysis (FVL), homocysteine level, protein C (PC), protein
S (PS), antithrombin activity (AT), and prothrombin G20210A, all of which were negative.

CTA neck and head were re-evaluated by neuroradiology, which revealed vertebral artery dissection (Figure
3). The patient was treated with aspirin and atorvastatin and managed with 3% hypertonic saline. He was
not a candidate for neurosurgical intervention and was discharged on aspirin and atorvastatin. He was
completely asymptomatic at discharge. The patient followed up with hematology service at four weeks and
was found to be asymptomatic. Antiphospholipid labs were not repeated as initial labs were negative.
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FIGURE 3: CTA head showing narrowing of the right vertebral artery (red
circle)
CTA: CT angiography

Discussion
The role of thrombophilia in venous thromboembolism (VTE) is well-established, but its role in arterial
thrombosis is not clear. While VTE is caused by a combination of blood flow stasis, hypercoagulability, and
vessel wall damage, as suggested by Virchow's Triad, arterial thrombosis is mainly due to vessel wall
abnormalities, particularly atherosclerosis. Multiple large studies have failed to show any significant
association between stroke and inherited thrombophilia [5-7].

A panel of tests for FVL mutation, prothrombin G20210A mutation, PC deficiency, PS deficiency,
AT deficiency, and antiphospholipid antibodies (APA) are usually ordered for thrombophilia workup.
However, there is little or no association between inherited thrombophilia and stroke. A population-based
case-control study involving 830 cases and 907 controls with first ischemic stroke at 15-49 years found no
association between factor V Leiden and ischemic stroke [8]. Although a prior meta-analysis by the same
author had concluded a positive association between factor V Leiden and ischemic stroke in young adults,
many of the studies selected in the meta-analysis had cases with pre-existing suspected prothrombotic
status or were limited to cryptogenic stroke. A significant association was not detected when the meta-
analysis was limited to consecutive hospital admissions or neurology admissions [9]. The presence of FVL in
atrial fibrillation (AFib) patients does not increase the risk of ischemic stroke [10]. The evidence to support
an association between stroke and prothrombin G20210A mutation, PC deficiency, PS deficiency, or AT
deficiency is limited. Therefore, inherited thrombophilia should not be tested for stroke [11,12].

For secondary stroke prevention, the American Heart Association guideline for stroke prevention
recommends antiplatelet therapy in patients with inherited thrombophilia if there is no previous history of
thrombosis and the source of stroke is unknown despite diagnostic tests [13]. It is important to note that
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detecting thrombophilia at the time of the acute event does not change management. If testing is considered
due to a high degree of suspicion for thrombophilia, tests for PC, PS, or AT should be deferred or repeated at
least four to six weeks after acute stroke as these protein levels may be altered during the acute phase of the
stroke. However, follow-up of abnormal results is generally poor, which limits the impact of the
thrombophilia testing policy [14].

Testing for thrombophilia markers like PC, PS, AT, and APA soon after a thrombotic event would increase the
likelihood of false-positive results [15]. When considering testing for these markers after a thrombotic
event, it is important to carefully weigh the need for the test and how to interpret positive and negative
results. Testing too soon after the event could lead to false-positive results, causing uncertainty about the
test's validity and the need for repeat tests and increased costs. Additionally, testing for factor V Leiden and
the prothrombin gene may not accurately establish thrombophilia as the cause of stroke, as other factors
could be contributing to the stroke.

Recent studies have shed light on the prevalence and clinical significance of thrombophilia markers in
stroke patients. A study by Hankey et al. reported that one in seven patients tested positive for
thrombophilic disorder after first acute ischemic stroke [7]. In another study involving 1900 patients
admitted for acute ischemic stroke, 10% were tested for thrombophilia, of which 72% had at least one
abnormal result and only 2% of tested patients had a change in management after testing positive for
thrombophilic disorder [16]. In a retrospective study involving stroke patients with age <60 years, 14% tested
positive for thrombophilia out of the 57% who were tested. Of these, 8% were positive for APA, 4% were
homozygous or heterozygous for FVL or PGM, and 3% were protein C, S, or AT deficient [14].

Antiphospholipid syndrome (APS) has been identified as a significant risk factor for stroke, particularly in
young adults. A systematic review of stroke in young adults aged less than 50 years showed that APA were
present in 17.2% of stroke cases and increased the risk of cerebrovascular events by 5.48 times [17]. Another
systematic review reported the frequency of APA to be 13.5% in stroke patients [18]. The risk of stroke in
these patients depends on the positivity of the APA. Isolated lupus anticoagulant. and triple positivity are
associated with the highest risk of stroke [19]. Hence, testing for APS in young patients with stroke without
traditional stroke risk factors and no clear source of stroke is reasonable. A 2021 guideline by the American
Hospital Association (AHA) recommends the use of antiplatelet therapy alone to reduce the risk of recurrent
stroke in patients with isolated APA and anticoagulation with warfarin if the criteria for APS are fulfilled
[13]. It is important to note that APA can be transiently positive after a stroke and should be tested at least
12 weeks later to establish the diagnosis of APS per Sapporo criteria. Therefore, careful consideration and
interpretation of thrombophilia markers and APS testing are crucial in the management of stroke patients.

Conclusions
Thrombophilia testing for inherited thrombophilia markers is not recommended in routine stroke
evaluation, as the evidence for their association with stroke is minimal. However, in the case of young
stroke patients who do not exhibit traditional risk factors and do not have a clear source of stroke, testing for
APA may be appropriate if there is a concern for APS.
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