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【 CASE REPORT 】

Recurrent Stroke with Rapid Development of Intracranial
Artery Stenosis and Subsequent Successful Mechanical

Thrombectomy in Essential Thrombocythemia
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Abstract:
Essential thrombocythemia is a myeloproliferative neoplasm. Ischemic stroke is frequently the first mani-

festation of essential thrombocythemia. We herein report a patient with JAK2V617 mutation-positive essential

thrombocythemia who developed recurrent ischemic stroke with rapid development of intracranial artery

stenosis and subsequently underwent successful mechanical thrombectomy. The high JAK2V617F allele bur-

den in our patient (58.4%) may have affected the patient’s condition. We discuss similar reports in the litera-

ture and the possible pathophysiologic mechanism of large artery involvement in these patients.
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Introduction

Essential thrombocythemia (ET) is a clonal stem cell dis-

order that shares several similarities with other myeloprolif-

erative neoplasms (MPNs), particularly polycythemia vera

(PV) and primary myelofibrosis (PMF) (1). In addition to

mutations in the calreticulin and myeloproliferative leukemia

protein genes, the hallmark of MPNs is the JAK2V617 mu-

tation, which is positive in 95% of patients with PV and in

50% to 60% of patients with ET and PMF (2). The age, his-

tory of thrombosis, cardiovascular risk factors, leukocytosis,

and JAK2V617F mutation positivity are risk factors for

thromboembolic events in patients with MPNs (3).

Large-vessel thrombosis is unique to MPN-associated

stroke because of the dynamic nature of the clinical and ra-

diological features (4). A few cases of progressive stenosis

in large vessels or retrieved thrombi have been re-

ported (5-7), but no reports have described these complica-

tions occurring in the same patient.

We herein report a patient with JAK2V617 mutation-

positive ET who developed recurrent ischemic stroke with

rapid development of intracranial artery stenosis and subse-

quently underwent successful mechanical thrombectomy.

Case Report

A 77-year-old woman with no medical history was admit-

ted because of ischemic stroke in the left hemispheric water-

shed territories (Fig. 1a-c). Magnetic resonance (MR) angi-

ography showed mild stenosis of the left middle cerebral ar-

tery (MCA) (Fig. 1d). Routine blood tests were unremark-

able except for a platelet count of 595×109/L. She was dis-

charged home, and oral clopidogrel 75 mg was indicated for

secondary stroke prevention.

Four months later, the patient was admitted to our hospi-

tal because of the sudden onset of total aphasia without

hemiparesis. MR imaging revealed infarction of the left

MCA territory, and MR angiography revealed occlusion of

the distal M1 segment of the left MCA (Fig. 2). The patient
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Figure　1.　(a-c) Diffusion-weighted magnetic resonance imaging shows fresh infarction in the left 
hemispheric watershed territories (the first stroke). (d) Magnetic resonance angiography shows mild 
stenosis of the left middle cerebral artery (arrow). 

was transferred into the angiosuite, where mechanical

thrombectomy was performed. Alteplase was not adminis-

tered because more than 4.5 hours had passed since the on-

set. A left internal carotid angiogram showed occlusion of

the distal M1 segment of the left MCA (Fig. 3a). When a

stent retriever was deployed at the occlusion site, recanaliza-

tion of the blood flow occurred, and a small white thrombus

was retrieved with the first pass.

Because the recanalized artery became reoccluded, prob-

ably due to preexisting atherosclerotic stenosis of the M1-

M2 bifurcation, selective intra-arterial infusion of urokinase

followed by oral prasugrel 20 mg and aspirin 200 mg was

performed. The smaller-diameter stent was redeployed at the

occlusion site to prevent iatrogenic dissection and maintain

the blood flow of the stenotic lesion. Final angiography re-

vealed partial recanalization of the blood flow (Fig. 3b).

The patient’s aphasia gradually improved. The day after

the procedure, MR imaging revealed slightly enlarged in-

farctions, and MR angiography revealed residual stenosis of

the left MCA (Fig. 4). Initially, the patient was treated with

prasugrel 3.75 mg from day 2. The retrieved thrombus was

mainly composed of fibrin with erythrocytes and leukocytes

(Fig. 5). Electrocardiographic monitoring and transthoracic

echocardiography showed no evidence of embolic sources.

Based on the clinical and histological evaluations, the pa-

tient’s stroke etiology was determined to be large-artery

atherosclerosis.

All blood test results were unremarkable, except for con-

tinued elevation of the platelet count (523-789×109/L) with a

normal coagulation function. Genetic testing using allele-

specific quantitative polymerase chain reaction revealed a

JAK2V617F mutation (allele burden, 58.4%). Therefore, a

bone marrow biopsy was performed after consultation with a

hematologist. The subsequent bone marrow examination re-

vealed numerous megakaryocytes, consistent with ET

(Fig. 6). Although the dense clusters of megakaryocytes

were atypical, the increased cellularity with expansion of

granulopoiesis and reticulin fibrosis in the bone marrow in-

dicated the possibility of prefibrotic PMF.

The patient was discharged home on the 59th hospital day

with a modified Rankin scale score of 1. One month after

discharge, additional treatment with 500 mg hydroxyurea

was initiated.

Discussion

In the present case, the recurrence of ischemic stroke was

probably due to not only progressive stenosis but also the
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Figure　2.　(a-c) Diffusion-weighted magnetic resonance imaging shows fresh infarction in the terri-
tory of the left middle cerebral artery (the second stroke). (d) Magnetic resonance angiography shows 
occlusion of the distal left M1 segment of the left middle cerebral artery. 

Figure　3.　(a) Left internal carotid angiography shows occlusion of the distal left M1 segment of the 
left middle cerebral artery. (b) After repeated thrombectomy, partial recanalization of the blood flow 
was obtained (thrombolysis in cerebral infarction 2a). 

prothrombotic state with ET. Although the exact mecha-

nisms underlying the presence of only one lesion are un-

clear, the present case also showed atherosclerotic changes

in the left VA. We need to follow this patient while consid-

ering the possibility of progressive arterial stenosis and

newly developing lesions.

Half of patients with ET are asymptomatic, but 14% are

diagnosed after arterial thrombosis (8). In fact, ischemic

stroke is frequently reported to be the first manifestation of

ET (9, 10). The present patient was asymptomatic and diag-
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Figure　4.　(a-c) Diffusion-weighted magnetic resonance imaging shows slightly enlarged infarctions 
in the territory of the left middle cerebral artery (the second stroke). (d) Magnetic resonance angiog-
raphy shows residual stenosis of the left middle cerebral artery (arrow). 

Figure　5.　A histological examination of the retrieved throm-
bus revealed that it was mainly composed of fibrin with eryth-
rocytes and leukocytes (Hematoxylin and Eosin staining). 

nosed with ET after stroke recurrence, suggesting that ET is

often underdiagnosed. Although ET-related acute ischemic

stroke is relatively rare and accounts for approximately

0.25% to 0.50% of all ischemic strokes (9-11), suspected ET

(persistently elevated platelet count above the threshold

value of 450×109/L) should be confirmed in collaboration

with a hematologist.

Only a few cases similar to the present case have been re-

ported to date (5-7). Most of these patients with progressive

stenosis of large vessels had JAK2V617 mutation-positive

ET or PV (5-7). The retrieved thrombus in the present case

was also a fibrin-rich thrombus, and there were no signifi-

cant differences from the previously reported case (7). The

further accumulation of cases involving the progressive

stenosis of large vessels and retrieved thrombi is warranted.

The JAK2V617F mutation is a contributing factor to

thrombosis in the international prognostic score for essential

thrombocythemia (IPSET-thrombosis) (12). Wang et al. (13)

reported that the expression of JAK2V617 promotes early le-

sion formation and increases complexity in advanced athero-

sclerosis. The mechanisms underlying the proatherogenic ef-

fect of JAK2V617 are multifaceted, involving different he-

matopoietic lineages and their interactions (13). Our patient

showed a relatively high JAK2V617 allele burden (58.4%)

for ET (median allele burden in Japanese cohort study: ET

30.7%, PV 77.6%, prefibrotic PMF 38.0%, post-ET MF

72.7%, overt PMF 48.2%) (14), which might have caused

the rapid development of MCA stenosis and subsequent

stroke. Further studies are needed and may be useful for

clarifying the relationship between the JAK2V617 allele bur-

den and arterial thrombosis (15, 16). In addition, of note, a
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Figure　6.　(a) A bone marrow examination indicated slightly increased cellularity (Hematoxylin and 
Eosin staining). (b) CD61 immunostaining highlighted the loosely aggregated megakaryocytes 
(brown). (c, d) Silver staining demonstrated a loose network of reticulin fibers (marrow fibrosis grade 
1). The reticulin fibers surrounded megakaryocytes (d, arrows). 

high JAK2V617F allele burden at the initial diagnosis is pre-

dictive of myelofibrotic transformation in ET (17).

One limitation of this study is that we were unable to de-

finitively diagnose our patient with ET. The discrimination

between ET and prefibrotic PMF is especially crucial, as it

can influence the diagnostic strategy, outcome, and compli-

cations (18). Nonetheless, a previous study showed that both

diseases have a high thrombotic risk (18). Compared with

ET, prefibrotic PMF is associated with a higher white blood

cell count, lower hemoglobin level, higher platelet count,

higher lactate dehydrogenase concentration, higher

JAK2V617 allele burden, and higher frequency of

splenomegaly (19). Except for the higher JAK2V617 allele

burden, none of these abnormalities corresponded to prefi-

brotic PMF in our case.

We reported a patient with JAK2V617 mutation-positive

ET who developed recurrent ischemic stroke with rapid de-

velopment of intracranial artery stenosis and subsequently

underwent successful mechanical thrombectomy. The high

JAK2V617F allele burden may have affected her condition.

Further exploration of the underlying mechanisms may

change the treatment strategy for such patients in the future.
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