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Abstract

Systemic sclerosis, also known as scleroderma, is a rare multisystem autoimmune disease char-
acterized by vascular lesions caused by collagen deposition in the skin and viscera and damage to
the endothelium. Endothelial injury and microvascular occlusion result in Raynaud’s phenomenon,
finger ischemia, pulmonary hypertension, and scleroderma renal crisis. Scleroderma itself is a rare
disease with an incidence ranging from 0.1 to 14 per 100,000 people in the general population.
Cerebral involvement is not considered a common manifestation of systemic sclerosis, although
studies have shown that the brain can be involved. Therefore, to deepen the understanding of this
disease, we herein report a case of cerebral infarction associated with systemic sclerosis.
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deposition and accumulation of extracellu-
lar matrix. These changes eventually lead to
progressive tissue remodeling, tissue struc-
ture destruction, vascular occlusion, and
organ function loss.> SSC is rare in the clin-
ical setting; its reported prevalence rates
range from 7.2 to 33.9 per 100,000 individ-
uals in Europe and from 13.5 to 44.3 per
100,000 individuals in North America. In
addition, the 10-year survival rate of
patients with SSC reportedly ranges from
65% to 73% in Europe and from 54% to
82% in North America.® Systemic lupus
erythematosus and thyroid disease are auto-
immune diseases that have been widely
reported to increase the risk of cerebral
infarction; however, ischemic cerebrovascular
disease has rarely been reported in patients
with scleroderma. We herein report a case
of cerebral infarction associated with SSC.

Case report

A 46-year-old woman was admitted to our
department of neurology because of a 2-day
history of paroxysmal slurred speech with
numbness of the right upper limb. Two
days previously, she had developed tongue
root stiffness and slurred speech without
obvious inducement after meals and simul-
taneous numbness at the distal end of the
right upper limb. These symptoms were
relieved for approximately half an hour,
and she experienced no dizziness, headache,
nausea, vomiting, blurriness or rotation of
objects, difficulty swallowing, choking or
coughing while drinking water, or limb
weakness. In the emergency department of
our hospital, brain computed tomography
(CT) showed no obvious hemorrhage.
Cerebral infarction was considered, and
the patient was admitted to our depart-
ment. She had no history of hypertension,
diabetes, or other diseases. She had no his-
tory of smoking, drinking, or drug allergies
and had no relevant family history. The
patient’s mental condition, sleep habits,

diet, urine, and feces were normal. She
had been found to have nephritis, thrombo-
cytopenia, and elevated rheumatoid factor
during physical examination at a local hos-
pital 1 month previously but was not
treated. Because of diagnostic limitations
at the local hospital, the patient visited
our hospital to obtain a clear diagnosis
and begin appropriate treatment.

Physical examination after admission
revealed a body temperature of 36.6°C,
pulse rate of 90 beats/minute, respiratory
rate of 19 breaths/minute, and blood pres-
sure of 85/60 mmHg. A neurological exam-
ination revealed slurred speech. Her pupils
were equal in size, and her pupillary reflexes
were intact. She exhibited no diplopia or
nystagmus, and her eye movements were
normal. Her nasolabial groove was sym-
metrical, and the oral angle of her teeth
was not skewed. Meningeal stimulation
was negative. The muscle strength in her
limbs was grade 5. Distal shallow hypoes-
thesia of the right upper limb was present.
She had a stable finger-to-nose test, stable
heel-knee-tibia  test, positive extremity
tendon reflexes (++), and negative bilateral
Babinski sign. No obvious abnormalities
were observed in the patient’s abdomen.
The skin of her hands and lips was swollen,
tight, and hard (Figure 1(a)—(c)).

Laboratory and auxiliary examinations
were then performed. Brain CT showed
no obvious abnormalities. Brain magnetic
resonance imaging showed an infarction in
the left occipital lobe, left centrum semio-
vale, and bilateral cerebral parietal lobes
(Figure 2). An electrocardiogram demon-
strated sinus tachycardia, incomplete right
bundle branch block, abnormal Q waves in
V1 to V4, and right axis deviation (Figure 3
(a)). No obvious abnormalities were
observed on magnetic resonance angiogra-
phy (Figure 3(b)). Thoracic CT showed
bilateral interstitial pneumonia (Figure 4).
The erythrocyte sedimentation rate was
2800 mm/hour, and routine blood test
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Figure I. The skin on the patient’s (a, b) hands and (c) face was swollen and hard.

(@) (b)

(d)

Figure 2. Diffusion-weighted magnetic resonance imaging of the brain showed a high signal in the (a) left
occipital lobe, (b) left centrum semiovale, and (c, d) bilateral parietal lobes. Brain magnetic resonance
imaging showed low or equal signals (apparent diffusion coefficients) in the (e) left occipital lobe, (f) left

centrum semiovale, and (g, h) bilateral parietal lobes.

results were as follows: hemoglobin, 108 g/
L; total protein, 60.3 g/L; albumin, 34.48 g/
L; glucose, 3.88 mmol/L; and rheumatoid
factor, 156.7 IU/mL. A full set of antinucle-
ar antibodies (qualitative) was evaluated,
revealing the following: anti-Sjogren’s

syndrome A, strongly positive (+++); anti-
scleroderma 70, strongly positive (+++);
antinuclear antibody, positive (4) at
1:320;  anti-RO-52, strongly  positive
(4-++); and anticardiolipin antibody quan-
tification, 53.71 RU/mL. Normal results
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Figure 3. (a) An electrocardiogram showed sinus tachycardia, incomplete right bundle branch block,
abnormal Q waves in VI to V4, and right axis deviation. (b) Magnetic resonance angiography showed no

obvious abnormalities.

Figure 4. Chest computed tomography showed
bilateral interstitial pneumonia.

were obtained for an antineutrophil cyto-
plasmic antibody series (qualitative); immu-
noglobulins G, A, and M; and anticyclic
citrullinate peptide antibody (quantitative).
Normal results were also obtained for
HbA ¢, routine urinalysis, novel coronavi-
rus nucleic acid (qualitative) (negative), five
coagulation items, blood lipids, and eight
immunity items.

The patient was treated with enteric-
coated aspirin tablets (0.1 g once a day),
clopidogrel hydrogen sulfate (75 mg once a
day), atorvastatin calcium (20 mg once per
night), and betastastine and triclutin to
improve her microcirculation. She was
also prescribed a prednisone tablet (50 mg
once a day), cyclophosphamide tablets

(0.5g once a week), and nifedipine (30 mg
once a day).

Discussion

The imaging examination of this patient
after admission revealed acute cerebral
infarction in the left occipital lobe, left cen-
trum semiovale, and bilateral parietal lobes;
the diagnosis of cerebral infarction was
clear. Laboratory examination showed
that anti-Sjogren’s syndrome A, antisclero-
derma 70, and antinuclear antibody were all
positive. Her erythrocyte sedimentation
rate and rheumatoid factor were increased.
Other abnormalities included bilateral
interstitial pneumonia, arrhythmia, nephri-
tis, thrombocytopenia, and increased rheu-
matoid factor. Physical examination of such
patients can reveal distal limb involvement,
stiff facial skin, swelling, and Raynaud’s
phenomenon combined with pulmonary
interstitial lesions and sinus tachycardia;
these findings may indicate the merging of
immune abnormalities but also conform
to the 1980 American Rheumatism
Association criteria for SSC. The patient
had no history of thrombosis, fetal loss, or
pregnancy complications. When she visited
the outpatient department of our hospital
for re-examination 12 weeks after dis-
charge, antibody quantification showed a
result of 9.81 RU/mL. Because the patient’s
anticardiolipin antibody was normal after
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re-examination, we excluded antiphospholi-
pid syndrome. Ultimately, we diagnosed
cerebral infarction and SSC.

SSC is a rare chronic autoimmune con-
nective tissue disease with unique patholog-
ical features, a complex pathogenesis, and
multiple organ involvement. It is character-
ized by microvascular lesions, immune
system activation, and tissue fibrosis* that
can involve multiple systems of the body,
such as the heart, lungs, kidneys, and diges-
tive tract; nervous system involvement is
comparatively rare. SSC was previously
believed to be a microvascular disease.
However, recent studies have shown that
SSC also causes damage to large vessels. It
can also further increase the occurrence of
ischemic vascular disease and atherosclero-
sis, which accounts for 20% to 30% of the
causes of death among patients with SSC.>¢
In addition, meta-analyses and large
national cohort studies have shown that
SSC is independently associated with a
higher risk of cerebral infarction,”®
although the specific mechanism is unclear.
SSC is reportedly associated with blood
hypercoagulability, which may also be one
of the mechanisms underlying the develop-
ment of cerebral infarction in patients with
SSC.? Nervous system involvement in SSC
has long been reported'® '*: central nervous
system damage occurs in approximately
26% of patients, and peripheral nervous
system involvement occurs in 39.1% of
patients. Our patient had numbness in her
right upper extremity and no history of
hyperthyroidism or diabetes. Therefore,
we considered that SSC might have
involved her peripheral nerves. In addition,
SSC-related interstitial lung discase is a
common complication of SSC; it occurs in
the early stage of the disease and is a main
cause of death in patients with SSC."* The
chest CT examination of our patient indi-
cated interstitial pneumonia, which was
also consistent with the evolution of SSC
disease.

Among patients with cerebral infarction,
some have risk factors for cerebral infarc-
tion while others do not. Patients who do
not have risk factors for cerebral infarction
often have other systemic diseases, such as
autoimmune diseases. Among the various
autoimmune diseases, systemic lupus ery-
thematosus and thyroid disease have been
more frequently reported to be associated
with cerebral infarction, but scleroderma
with cerebral infarction has been less fre-
quently reported. After considering the
patient’s history, related auxiliary examina-
tions, and TOAST classification, we ulti-
mately determined that the patient’s
cerebral infarction had been caused by
autoimmune vascular disease, which is con-
sistent with a report by Lucivero et al.'*
The mechanisms by which SSC can cause
cerebral infarction may include vasculitis,
vasospasm, vascular fibrosis, microvascular
injury, hypertension, thrombosis, and
hemodynamic changes.'>'® However, the
pathogenesis of cerebral infarction caused
by SSC remains unclear.

There are no clear guidelines for the
treatment of SSC with cerebral infarction.
The literature indicates that anti-
inflammatory and  immunoregulatory
therapy, such as glucocorticoids, cyclophos-
phamide, cyclosporine A, azathioprine, and
methotrexate, are mainly effective for this
condition. For SSC-related Raynaud’s phe-
nomenon, the patient should quit smoking
and keep his or her hands and feet warm to
avoid cold. Nifedipine is often used as a
first-line treatment for SSC-associated
Raynaud’s phenomenon. Studies have
shown that methotrexate can improve skin
sclerosis in patients with early diffuse
SSC.!" Treatment of patients with cerebral
infarction mainly involves secondary pre-
vention of cerebrovascular disease. Some
studies have indicated that patients with
SSC who develop cerebral infarction do
not have a poor prognosis.'®
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The clinical spectrum of SSC is wide and
diverse, and the common features include
Raynaud’s phenomenon, skin sclerosis,
joint contracture deformity, pulmonary
fibrosis, renal crisis, and nervous system
effects. Nervous system abnormalities in
these patients can lead to serious dysfunc-
tion and failure of almost all internal
organs, resulting in great harm and serious-
ly affecting patients’ quality of life and
safety. Nervous system involvement is not
common; once it occurs, however, the con-
sequences are serious. The mechanism of its
occurrence remains unclear. Further clinical
studies are needed to explore the nervous
system manifestations related to SSC and
to understand the clinical specificity of
this condition.
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