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Abstract

Systemic sclerosis (SSc) is an autoimmune multisys-
tem disorder of connective tissue characterized by wide-
spread vascular lesions and fibrosis. Limited cutaneous
systemic sclerosis (lcSSc) and diffuse cutaneous
systemic sclerosis (dsSSC) are both subsets of SSc. The
vascular component of SSc is an important part of
thedisease. Especially Raynaud’s phenomenon and
microcirculatory abnormalities are well recognized.
Enhanced coagulation pathways, decreased fibrinolysis,
and endothelial dysfunction probably contribute to
vascular events in SSc. Macrovascular disease is not
recognized as a major feature of SSc. However, several
studies report an increase in large vessel disease and
mortality rate attributable to cardiovascular causes.

We present a patient with lcSSc with an acute embolic
stroke due to a large carotid thrombus. A hypercoagula-
ble state was suspected because of thrombus formation
during oral anticoagulation and extension during intra-
venous heparin treatment. This is one of the few reports
of large vessel disease in systemic sclerosis. The hyper-
coagulable state may be related to systemic sclerosis.
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Case report

A 67-year old woman with limited cutaneous
systemic sclerosis (lcSSc) presented with sudden
onset left hemiplegia and hemianesthesia. At the
age of 48, twenty-four years after the onset of
Raynaud’s phenomenon, the diagnosis of lcSSc
was made when digital ulceration and skin sclero-
sis (limited to fingers and hands) occurred, in pres-
ence of anti-centromere antibodies. Oesophageal
dysmotility occurred a few years later, and
pulmonary hypertension was diagnosed six months
before admission. The rest of her past medical
history was significant for arterial hypertension,
past smoking, and acute myocardial infarction. On
admission, her medication consisted of oral antico-
agulation in treatment for pulmonary hypertension.
No other treatment was given for lcSSc. MRI
showed a lesion of restricted diffusion on Apparent

Diffusion Coefficient (ADC) sequences within the
right middle cerebral artery distribution, confirm-
ing acute ischaemic stroke. CT angiography
revealed a large mobile thrombus in the right inter-
nal carotid artery overlying an atheromatous plaque
(Fig. 1A, B). Blood count, CRP and renal function
were normal. International Normalized Ratio
(INR) on admission was 2.1 (reference value for
untreated patient is 1.0). Oral anticoagulation was
stopped and intravenous unfractionated heparin
treatment was started. One week later, transient
clinical deterioration of left hemiplegia occurred.
Activated partial thomboplastin time (aPTT) at that
moment was 67.5 seconds (reference value is infe-
rior to 34 seconds) and platelet count was normal.
MRI was unchanged. CT angiography showed an
extension of the thrombus (Fig. 1C, D). Surgical
thrombectomy and carotid endarterectomy were
performed. No other ischaemic event occurred.
Thoracic, abdominal, and pelvic CT scan showed
no abnormalities. Levels of anticardiolipin and
beta2-glycoprotein I antibodies were normal.

Although direct association of carotid artery
disease and SSc in this patient can not be proven,
a hypercoagulable state is strongly suspected
because of thrombus formation during oral anti-
coagulation, and thrombus extension during
intravenous heparin treatment.

Discussion

SSc is an autoimmune multisystem disorder
of connective tissue characterized by widespread
vascular lesions and fibrosis that affects the skin
and various internal organs. Etiology is unknown.
Vascular injury is the basis for the major clinical
manifestations of SSc including pulmonary hyper-
tension, myocardial dysfunction, and renal involve-
ment. Progressive vasculopathy most commonly
involves the microvascular system. Intimal prolif-
eration, medial thinning, adventitial fibrosis, and
thickening of the basement membrane eventually
lead to vessel obliteration. Vasomotor disturbances,
endothelial cell dysfunction, increased vascular
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wall thickness, enhanced coagulation pathways,
decreased fibrinolysis, and increased adhesiveness
of the blood vessels to platelets and lymphocytes
may all contribute to vascular events in SSc (1-6).
The mechanism of endothelial injury in SSc is still
elusive, yet endothelial apoptosis mediated by
antiendothelial antibodies is the most attractive
hypothesis. The extent of injury and dysfunction
is reflected by changes in the circulating levels
of vascular markers. The increased release of
endothelin, thromboxane, factor VIII antigen, von
Willebrand factor and thrombomodulin are signs of
such injury to endothelial cells. The initial triggers
for the vascular pathology are not known.

In SSc patients, high plasma levels of fibrinogen,
endothelin, anticardiolipin and beta2-glycoprotein
I antibodies, lipoprotein(a) [Lp(a)], homocysteine,
prothrombin fragment 1 + 2, tissue plasminogen
activator inhibitor, beta-thromboglobulin (a
platelet-derived protein), platelet factor 4, throm-
bin-antithrombin III complex (a sensitive marker
for activation of intravascular coagulation), and
antithrombin III, together with a defective tissue
plasminogen activator release can be found. These
data are indicative of increased thrombin genera-
tion and fibrin production, and a depressed fibri-
nolytic activity, which might predispose these
patients to thrombotic complications. These coagu-
lation abnormalities may be related to the patho-
physiology of SSc, not only as a result of chronic
vessel wall damage, but as an active intravascular
amplification system which may contribute to the
progression of micro- and macrovascular disease.
Lp(a) is a low-density lipoprotein particle bound to

apolipoprotein (a) that represents a risk factor of
atherosclerosis. Increased levels of Lp(a) may play
a role in the macrovascular involvement in SSc.
Plasma levels of factor VIII related antigen in SSc
patients treated with factor XIII were significantly
lower than those of untreated SSc patients, sup-
porting the hypothesis that factor XIII plays an
improving role on endothelial damage. The pres-
ence of most of the described plasma abnormalities
seems to be correlated to disease severity of SSc
and the presence of pulmonary hypertension. The
impact of vascular pathology on the evolution of
tissue fibrosis is not known. Cytokines (transform-
ing growth factor beta, interleukin-4), vascular fac-
tors (endothelin), and growth factors (platelet
derived growth factor, connective tissue growth
factor) are possibly crucial signals that link the
vascular disease to tissue fibrosis.

Although macrovascular disease is not recog-
nized as a major feature of SSc, increased preva-
lence of large vessel disease and mortality rate
attributable to cardiovascular causes has been
described (7-10). The presence of asymptomatic
macrovascular disease, in the form of more fre-
quent as well as more severe carotid artery disease
and peripheral arterial obstructive disease (PAOD),
can be identified by non-invasive vascular assess-
ments (carotid duplex scanning, measurement of
ankle brachial blood pressure index, and Edinburgh
Claudication questionnaire). Therefore, SSc
patients may have an increased risk of stroke. There
are similarities in clinical symptomatology and
histopathology between SSc and atherosclerotic
disease. However, it is unclear if macrovascular
disease in SSc is only due to atherosclerosis, or
if other mechanisms that play a role in the micro-
vascular involvement are also concerned in
macrovessel disease in SSc patients.
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