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A case report of critical ischemic stroke in moyamoya-like
vasculopathy accompanied by systemic lupus erythematosus
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Moyamoya-like vasculopathy (MMV) is a rare, chronic, progressive cerebrovascular disorder characterized by stenosis or occlusion of the termi-
nal portion of the bilateral internal carotid arteries and development of abnormal collateral vessels at the base of the brain. This disorder devel-
ops in association with various systemic diseases and conditions, including neurofibromatosis type 1, Down syndrome, thyroid disease, radiation
therapy, and autoimmune disease. We report a case of a 51-year-old female patient with low-activity systemic lupus erythematosus (SLE) who
had a sudden onset of global aphasia and right hemiplegia. Three months previous, she had been on antiplatelet medication due to a single
transient ischemic attack. Brain magnetic resonance imaging demonstrated a massive infarct of the left middle cerebral artery territory. Conven-
tional angjography showed complete occlusion of the left middle cerebral artery with poor development of basal collateral vessels. This case
demonstrates that a patient with underlying autoimmune disease such as SLE accompanied by MMV should be considered vulnerable to isch-
emic stroke.
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Introduction port a female patient with systemic lupus erythematosus

. . . L (SLE) who experienced a massive ischemic stroke a short time

A large spectrum of inherited or acquired systemic diseases . ) .
. . . . . . . after a transient ischemic attack (TIA). We also analyzed

and conditions can occur in conjunction with progressive bi- . . . .
. . o - . high-resolution, 3-Tesla magnetic resonance vessel-wall im-

lateral stenosis or occlusion of the major intracranial arteries, - ]
. Lo . . . . aging of the vessels before the occlusion.
particularly within the circle of Willis. In addition, prominent

development of pathological collateral circulation can be ob-
served in the vicinity of steno-occlusive changes in these pa- Case report

tients. This pathologic condition related to systemic condi- . . . .
. . . A 51-year-old female patient visited the hospital with tran-
tions is known as moyamoya-like vasculopathy (MMV) [1]. ) ) . . ) . .
. T . . . sient right hemiparesis and dysarthria. Initial magnetic reso-
MMV can develop in association with autoimmune disorders; . - )
. . nance angiography (MRA) revealed severe narrowing of a dis-
several cohorts have reported a higher prevalence of autoim- ) . i
. . . . tal segment of both internal carotid arteries and near occlu-
mune diseases in MMV than in the general population [2]. . .
o . . sion at the M1 segment of a left middle cerebral artery (MCA),
The clinical features and prognosis of MMV accompanied by . . . .
. . . . suggesting MMV (Figure 1A). High-resolution vessel-wall
autoimmune disease are unknown, and it is challenging to . . . .
. o . . . magnetic resonance imaging (MRI) revealed diffuse concen-
determine treatment in clinical practice. In this article, we re- . . .
tric vascular narrowing and absence of atherosclerotic plaque
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Figure 1 Initial and follow-up neuroimaging of the patient

(A) Axial projected three-dimensional (3D) time-of-flight (TOF) magnetic resonance angiography (MRA) shows severe stenosis of both terminal internal
carotid arteries, proximal arteries, middle cerebral arteries (MCAs), and the A1l segment of anterior cerebral arteries. (B) Three months later, axial pro-
jected 3D TOF MRA shows complete occlusion of the left MCA with M1 stump. (C) Diffusion-weighted image at the level of the lateral ventricle demon-
strated massive acute infarctions in the left MCA territory. (D) Digital subtraction angiography shows occlusion of the proximal portion of the left MCA

with minimal basal collateral vessel development.

without significant mural enhancement in the stenotic seg-
ment. Characteristics of the stenotic segment showed rela-
tively concentric, nonremodeled lesions, without T2 wall
high-signal intensity (Figure 2A-C). The patient also was diag-
nosed with SLE based on photosensitivity, thrombocytopenia,
high titers of antinuclear antibody (ANA; 1:1,280) and an-
ti-double-stranded DNA (anti-dsDNA) (80 IU/mL), and de-
creased complement 3 (C3). Aspirin and a statin were admin-
istered after diagnosis of TIA associated with MMV. The
RNF213 gene was negative. Evaluation for antiphospholipid
syndrome, such as testing for lupus anticoagulant, anticardio-
lipin antibodies, and anti-beta2-glycoprotein antibodies, was
negative. The SLE disease activity index score was 4 (mild ac-
tivity), so we decided to follow up with hydroxychloroquine.

Three months later, the patient was admitted to our hospital
with global aphasia and right hemiplegia with a power of 1/5
in the upper and lower extremities after waking in the morn-
ing. MRI showed acute infarctions in the left MCA territory.
MRA showed complete occlusion of the left MCA at the proxi-
mal M1 segment (Figure 1B, C). Conventional angiography
demonstrated diffuse luminal narrowing in both internal carot-
id arteries (ICAs) and complete occlusion of the left MCA with
minimal development of basal collateral vessels (Figure 1D).

Laboratory tests revealed a white blood cell count of 9,400
cells/mm’ (reference, 4,000-10,000 cells/mm?®), a hemoglobin
level of 12.7 g/dL (reference, 12-16 g/dL), a platelet count of
161,000 cells/mm? (reference, 150,000-450,000 cells/mm®), an
erythrocyte sedimentation rate of 63 mm/hr (reference, 0-20
mm/hr), a C-reactive protein level of 0.81 mg/dL (reference,

encephalitisjournal.org

0- 0.3 mg/dL), a serum protein level of 6.3 g/dL (reference,
6.7-8.3 g/dL), a serum albumin level of 3.1 g/dL (reference,
3.8-5.3 g/dL), a blood urea nitrogen level of 22.3 mg/dL (8-20
mg/dL), a serum creatinine level of 0.69 mg/dL (reference,
0.6-1.1 mg/dL), a C3 level of 59 mg/dL (reference, 65-135 mg/
dL), a C4 level of 13 mg/dL (reference, 13-35 mg/dL), and a
total complement activity level of 30.5 U/mL (reference, 23-46
U/mL). The patient’s test results were negative for cytoplas-
mic-antineutrophil cytoplasmic autoantibody and perinucle-
ar antineutrophil cytoplasmic autoantibody. The lipid profile
showed a total cholesterol level of 115 mg/dL (reference, 130-
250 mg/dL), a triglyceride level of 80 mg/dL (reference, 50-
130 mg/ dL), a high-density lipoprotein cholesterol level of 33
mg/dL (reference, 33-83 mg/dL), and a low-density lipopro-
tein cholesterol level of 57 mg/dL (reference, 0-130 mg/dL).
Urinalysis showed 1+ proteinuria, microscopic hematuria
(20-29 red blood cells/high-power field [HPF]), and micro-
scopic pyuria (many white blood cells/HPF). An immunolog-
ic study showed ANA 1:1,280 (homogeneous pattern), an-
ti-dsDNA 75 IU/mL (reference, 10-15 IU/mL), anti-Smith (-),
anti-ribonucleoprotein (-), anti-Ro/anti-La (+/-), venereal
disease research laboratory (-), lupus anticoagulant (-), an-
ti-cardiolipin IgG/IgM (-/-), and anti-p2 glycoprotein I anti-
body (-). The anti-thrombin III level, prothrombin time, and
activated partial thromboplastin time were within normal
limits.

Fortunately, extensive territorial infarct did not advance to se-
vere hemorrhagic transformation or brain swelling. Ninety
days later, the patient’s motor power in the upper and lower
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Figure 2 T2 vessel-wall magnetic resonance imaging

On axial (A), coronal (B), and sagittal (C) T2 vessel-wall magnetic resonance imaging at 3 months prior, the left middle cerebral arteries territory infarc-
tion shows severe stenosis without significant wall thickening or vascular remodeling proximal to the level of stenosis (white arrows).

extremities had improved to grade II, but there was no further
improvement of language function (modified Rankin scale 4).

Discussion

This patient satisfied the Systemic Lupus International Col-
laborating Clinics criteria for a diagnosis of SLE, with a clini-
cal spectrum disorder characterized by photosensitivity,
thrombocytopenia, and an array of immunological abnormal-
ities [3]. Cerebrovascular disease has been reported in 15% to
19% of patients with SLE [4,5]. The incidence ratio of stroke in
patients with SLE was significantly higher than in the general
population [5]. Among patients with SLE, baseline disease ac-
tivity, hyperlipidemia, and hypertension are risk factors for
cerebrovascular disease [5]. However, about 50% of cases of
cerebrovascular disease in patients with SLE showed no evi-
dence of increased disease activity [6]. About 40% of symp-
tomatic large-vessel steno-occlusive disease in SLE resulted
in poor outcomes [6], but there are few reports of an associa-
tion between SLE and MMV.

The precise pathomechanism for MMV associated with SLE is
unclear. In contrast to MMV, in vasculitis related to SLE, mul-
tiple vascular changes were observed in relatively small-di-
ameter vessels. This case showed localized stenosis and char-
acteristic development of collateral circulation around the
circle of Willis. Thus, it can be assumed that the pathophysiol-
ogy of our case is different from that caused by vasculitis relat-
ed to SLE flare. Similar to our case, Kim et al. [7] reported
high-resolution MRI findings that MMV was associated with
smaller diameter and concentric stenosis compared with
symptomatic atherosclerotic lesion. Most imaging patterns of
acute ischemic stroke in patients with SLE and MMV were
predominantly embolic type [8,9]. A characteristic finding in
our case is an embolic pattern involving the whole territory
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despite ongoing stenosis. This pattern can be distinguished
from the atherosclerotic occlusion pattern and is presumed to
be due to rapid progression of steno-occlusion and poor de-
velopment of collateral flow. Positivity for serum autoantibod-
ies has been reported in patients with MMV, suggesting an
autoimmune component in its pathogenesis [2]. Our case had
no significant underlying vascular risk factors of cerebrovas-
cular disease, such as high lupus activity, hypertension, dia-
betes mellitus, or hyperlipidemia. Thus, it was challenging to
establish an optimal strategy for predicting and preventing
disease progression. There was no evidence to support
whether medical or surgical treatment would be effective for
cerebrovascular disease in SLE-related MMV. In previous re-
ports, immunosuppression indicates an effect for patients
with high SLE activity, but proper drug selection and duration
of treatment are unclear for MMV-related SLE [10,11]. Surgical
management of MMV might prevent ischemia by restoring
and enhancing cerebral blood flow [12]. However, several re-
ports have shown successful disease control with only medi-
cal treatment [11]. There are no clear and definite criteria for
surgical treatment in MMV. In our case, medical rather than
surgical management was chosen because the patient experi-
enced only one event of TIA and showed a stable clinical
course for three months. Additionally, there was no significant
evidence of SLE flares such as fever, erythema, arthritis, or
laboratory abnormalities, and we could not properly assess
SLE activity due to severe neurologic dysfunction. Also, ves-
sel-wall evaluation was performed with high-resolution ves-
sel-wall MRI when the patient first visited the hospital. Al-
though previous studies have shown that high-resolution ves-
sel-wall MRI can help differentiate the cause of vasculopathy
[13,14], it has not been used to evaluate disease activity or
predict prognosis as shown in our case.

However, medical treatment for our patient failed, and fatal
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cerebral infarction with severe residual sequelae occurred
three months after the first symptom. Although high-resolu-
tion MRI was used to evaluate the characteristics of intracra-
nial stenosis diagnosed at the first TIA, it did not help predict
progression to occlusion. Mikdash et al. [5] reported that stroke
in SLE patients might be more severe than in non-SLE controls.
In a prospective cohort study, about 77% of patients with stroke
exhibited National Institutes of Health Stroke Scale>6. Addi-
tionally, individuals with SLE have a lower rate of survival after
stroke compared to the general population [15].

In conclusion, it is important to recognize early progression in
patients who have MMV with coexisting autoimmune diseas-
es such as SLE. Surgical treatment should be considered for
patients with MMV with lupus who had symptomatic elo-
quent location stenosis resulting in a critical impact on clini-
cal outcome and quality of life.
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