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【 CASE REPORT 】

Cerebral Infarction and Myalgia in a 75-year-old Man
with Eosinophilic Granulomatosis with Polyangiitis
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Abstract:
Eosinophilic granulomatosis with polyangiitis (EGPA) is a rare condition of systemic vasculitis of small to

medium-sized blood vessels. We herein report the case of a 75-year-old man who presented with hemiplegia

on his right side due to cerebral infarction following myalgia and a high fever. He had no history of asthma

or allergic rhinitis. He was diagnosed with EGPA based on the presence of eosinophilia, sinusitis suggested

by magnetic resonance imaging, and muscle pathology. His hemiplegia improved rapidly after corticosteroid

therapy. This case suggests that EGPA should be a differential diagnosis of cerebral infarction with myalgia

and eosinophilia.
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Introduction

Eosinophilic granulomatosis with polyangiitis (EGPA,

also known as Churg-Strauss syndrome) is a systemic ne-

crotizing vasculitis of small- to medium-sized vessels with

extravascular eosinophilic infiltration (1, 2). EGPA is clini-

cally characterized by asthma, a history of allergy, neuropa-

thy, pulmonary infiltrates, and abnormalities of paranasal si-

nuses (2). Remission induction therapy for EGPA includes

corticosteroids with immunosuppressant drugs, such as cy-

clophosphamide and rituximab (3, 4). However, without the

characteristic features, a diagnosis of EGPA is difficult.

We herein report a patient with cerebral infarction follow-

ing myalgia and a high fever due to EGPA, which was sug-

gested by a muscle biopsy. His clinical symptoms improved

rapidly after corticosteroid therapy.

Case Report

A 75-year-old man who was undergoing treatment for hy-

perlipidemia and hypertension complained of a high-grade

fever and myalgia in the limb girdle muscles for the past 10

days. He had a history of esophageal and colon cancer.

There was no history of asthma or allergic rhinitis. He was

admitted four days after his first visit to our hospital.

An initial physical examination revealed the following: his

blood pressure was 112/74 mmHg, pulse rate 108 beats per

minute, and body temperature 38.4℃. He had no skin

rashes or enlargement of cervical lymph nodes. A neurologi-

cal examination revealed muscle weakness of Medical Re-

search Council (MRC) Muscle scale grade 4 in the bilateral

deltoid and iliopsoas muscles with myalgia. There were no

additional physical or neurological abnormalities.

The level of serum creatine kinase was 632 IU/L. The pe-

ripheral blood leukocyte count was 20,100/μL with eosino-

philia (8,744/μL; 43.5% leukocytes). The serum levels of C-

reactive protein (CRP) and IgE were 7.35 mg/dL and 2,240

IU/L, respectively. The electrolyte levels and renal function

were within the normal ranges. The plasma level of D-dimer

was 0.87 μg/mL. The patient was negative for perinuclear

anti-neutrophil cytoplasmic antibodies, and no hematological

malignancies were suggested from the bone marrow or cyto-

genetic testing. Cytogenetic testing excluded the presence of

１Department of Neurology, Tokyo Medical University Hachioji Medical Center, Japan, ２Department of Neurology, Tokyo Medical University, Ja-

pan and ３Department of Pathophysiology, Tokyo Medical University, Japan

Received: April 16, 2020; Accepted: June 21, 2020; Advance Publication by J-STAGE: August 4, 2020

Correspondence to Dr. Yuki Ueta, yukiueta@tokyo-med.ac.jp



Intern Med 59: 3089-3092, 2020 DOI: 10.2169/internalmedicine.5099-20

3090

Figure　1.　Short-tau inversion recovery magnetic resonance 
imaging of the bilateral thigh muscles. A) A coronal image re-
veals high-signal lesions scattered in the bilateral thigh mus-
cles. B) An axial image reveals high-signal lesions in the right 
vastus lateralis (arrow).

Figure　2.　Changes in magnetic resonance imaging (MRI) of the brain. The upper and lower panels 
show diffusion-weighted imaging (DWI) and fluid-attenuated inversion recovery (FLAIR) MRI, re-
spectively. A) On day 4 after hospital admission, DWI reveals a fresh infarct in the left posterior limb 
of the internal capsule (yellow arrow). FLAIR MRI reveals a high-signal lesion in the left posterior 
limb of the internal capsule and the white matter around the anterior horn of the right lateral ven-
tricle (white arrow). The signal intensity of the lesion in the left posterior limb of the internal capsule 
on the FLAIR MRI is weak (yellow dotted arrow). B) Six days after starting oral corticosteroid ther-
apy, DWI and FLAIR MRI show that the high-signal lesion in the left posterior limb of the internal 
capsule is clearer than on the first MRI scan. C) Ten months after starting oral corticosteroid thera-
py, the originally high-signal lesion in the left posterior limb of the internal capsule is barely detect-
able.

deletions in the chromosome 4q12 region and translocations

involving the PDGFRA or FGFR1 genes, both of which

have been reported in patients with myeloid or lymphoid

neoplasms with eosinophilia.

Computed tomography showed no sign of pulmonary in-

filtration. Short-tau inversion recovery (STIR) magnetic

resonance imaging (MRI) revealed high signal lesions scat-

tered in the bilateral thigh muscles (Fig. 1A), including the

right vastus lateralis (Fig. 1B). Nerve conduction studies

were normal for the right median, ulnar, fibular, tibial, and

sural nerves. Electromyography of the left iliopsoas muscle

revealed low-amplitude motor unit potentials with normal

recruitment and no spontaneous activity.

Four days after admission, hemiplegia appeared suddenly

on the patient’s right side. His muscle strength was grade 2

in the right arm and grade 1 in the right leg based on the

MRC scale. His tendon reflexes slightly increased in the

right extremities, with indifferent plantar reflexes in the bi-

lateral feet. Laboratory tests revealed elevated CRP (11.3

mg/dL) and D-dimer (3.05 μg/mL) levels. Brain diffusion-

weighted imaging (DWI)-MRI revealed a fresh infarction in

the left posterior limb of the internal capsule (Fig. 2A) with

a decreased apparent diffusion coefficient (ADC) value.

Fluid-attenuated inversion recovery (FLAIR) MRI revealed a

hyperintense lesion in the left posterior limb of the internal
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Figure　3.　Frozen tissue sections from the muscle biopsy of the right vastus lateralis stained with 
Hematoxylin and Eosin staining. A) Many degenerating fibers and grouped small fibers are observed. 
B) Inflammation and obstruction of a blood vessel in the muscle specimen (arrow). C) One extravas-
cular granuloma is observed (arrow). D) Eosinophils are scattered within fibrous tissues (arrow). 
Bar: 50 μm

capsule and the white matter around the anterior horn of the

right lateral ventricle (Fig. 2A). In addition, T2-weighted

MRI revealed mucosal thickening in the ethmoid and bilat-

eral maxillary sinuses, which suggested the presence of si-

nusitis. No stenoses or occlusions were observed in the

cervicocephalic arteries using magnetic resonance angiogra-

phy or carotid ultrasound. Electrocardiography and transtho-

racic echocardiography findings were normal. The patient

was treated with aspirin (100 mg/day), cilostazol (200 mg/

day), and edaravone (60 mg/day); however, the patient’s

right hemiplegia worsened.

On day 6 after admission, oral corticosteroid therapy

(prednisone at 1 mg/kg/day) was begun, resulting in a dra-

matic improvement of right hemiplegia, muscle weakness,

and myalgia within a few days. Six days after starting oral

corticosteroid therapy, DWI and FLAIR MRI of the brain

revealed a subacute lesion in the left posterior limb of the

internal capsule (Fig. 2B) with a normal ADC value. T2-

weighted MRI revealed an improvement of the mucosal

thickening in the paranasal sinuses. STIR MRI on day 15

revealed that the lesions scattered in the bilateral thigh mus-

cles still showed a high signal.

A muscle biopsy from the patient’s right vastus lateralis

was performed on day 30 (Fig. 3). Frozen sections that were

stained with Hematoxylin and Eosin showed many degener-

ating, pale-colored fibers and grouped smaller-sized fibers

(Fig. 3A). Multiple mononuclear cell infiltrates were ob-

served around and inside small-sized blood vessels, but not

around the non-necrotic fibers (Fig. 3B). There was one ex-

travascular granuloma (Fig. 3C), and eosinophils were scat-

tered within interstitial fibrous tissues (Fig. 3D). There was

no cellular infiltration within the fascia. These results were

consistent with EGPA.

The patient’s muscle weakness improved to grade 5 in his

left side and grade 4 in his right side based on the MRC

scale 5 days after starting corticosteroid therapy. The leuko-

cytosis with eosinophilia and elevated CRP and D-dimer

levels were also improved. The patient was prescribed pred-

nisone at 0.4 mg/kg/day and discharged on day 49. On DWI

and FLAIR MRI at 10 months after starting oral corticoster-

oid therapy, the previously observed high-signal lesion in

the left posterior limb of the internal capsule was barely de-

tectable (Fig. 2C).

Discussion

EGPA is a rare form of vasculitis, and its prevalence in

Japan is 17.8 per million adults. The median age at the on-
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set is 59.7 (range, 49.8-70.4) years old, and more than 64%

of the patients are women (5). We reported a 75-year-old

man who presented with myalgia and cerebral infarction due

to EGPA, which was suggested by a muscle biopsy. His

clinical symptoms improved rapidly after corticosteroid ther-

apy.

Neurological complications are common in EGPA, but

cerebral infarction is much less frequent than neuropathy,

being observed in 3-10% of patients with EGPA (6-8). The

mechanism underlying cerebral infarction due to EGPA is

uncertain; however, an autopsy case of EGPA reported that

cerebral infarction was due to cerebral vasculitis with infil-

tration of eosinophils and embolism from a cardiac throm-

bus (9). Granule proteins, such as eosinophilic cationic pro-

tein, major basic protein, or eosinophil-derived neurotoxin,

can lead to hypercoagulability and damaged cells (10-12).

Although our patient’s D-dimer level was elevated at the on-

set of cerebral infarction, the rapidly improved hemiplegia

observed after corticosteroid therapy suggested the presence

of cerebral vasculitis. Our patient presented with cerebral in-

farction without peripheral neuropathy. Some previous case

reports have described ischemic stroke without peripheral

neuropathy in patients with EGPA (13, 14). However, the

difference in the mechanisms of vasculitis between the cen-

tral nervous system and peripheral nerve in EGPA is uncertain.

Of note, the patient reported here had presented with a

high fever, myalgia with weakness of proximal limb mus-

cles, and eosinophilia when he visited our clinic, all of

which are common symptoms of EGPA (7, 15). EGPA was

also suggested from a muscle biopsy that revealed necrotiz-

ing vasculitis, scattered eosinophils, and extravascular granu-

loma. A previous report stated that a muscle biopsy demon-

strated definite and probable vasculitis in 18% and 35% of

patients with systemic vasculitic neuropathy, respec-

tively (16). As the early diagnosis of EGPA is important but

difficult, a muscle biopsy may be helpful for patients who

present with some of the major clinical manifestations of

EGPA together with myalgia or muscle weakness.

In conclusion, EGPA should be considered in the differ-

ential diagnosis of cerebral infarction in patients with myal-

gia and eosinophilia. A muscle biopsy may aid in the diag-

nosis in such patients. An early diagnosis and prompt ad-

ministration of corticosteroids or other immunosuppressant

drugs may improve the prognosis of cerebral infarction in

EGPA.

Written informed consent was obtained from the patient for

the publication of the case history and the accompanying images.
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