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Summary
Background:

Systemic sclerosis is a chronic connective tissue disease, characterized by vascular changes,
accompanied by fibrosis of the skin and internal organs. Neuropsychiatric symptoms are considered
rare in these patients. Objectives The aim of the study was to evaluate frequency of morphological
brain abnormalities in those patients with systemic sclerosis, who demonstrate no clinical
symptoms of central nervous system involvement.

Material/Methods:

24 patients with systemic sclerosis, who had no neurological or psychiatric abnormalities were
included into the study. In all patients brain magnetic resonance imaging was performed. Fluidattenuated inversion-recovery and fast spin-echo magnetic resonance imaging sequences were
used.

Results:

In 37% (9/24) of these patients brain magnetic resonance images revealed abnormalities. These
included: cortical and subcortical atrophy (4/24), single focal lesions (5/24) or diffuse lesions (2/24).
In 3 patients simultaneous presence of more then one of these abnormalities was detected. Brain
computer tomography revealed abnormalities in 2/24 (8%) of patients.

Conclusions:

Our results indicate, that the central nervous system may be involved in systemic sclerosis despite
lack of neuropsychiatric symptoms. Brain magnetic resonance imaging allows early detection of
these abnormalities. We suggest to perform brain magnetic resonance in all patients of systemic
sclerosis before introducing treatment.
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Background
Systemic sclerosis (SSc) is a chronic connective tissue disease of autoimmune etiology, characterized by progressive
fibrosis and vascular abnormalities in the skin, subcutaneous tissue and internal organs, such as lung, heart, gastrointestinal tract and kidneys [1]. Nearly all patients with SSc
are affected by the Raynaud phenomenon, an episodic vasoconstriction in distal extremities. Research confirms that in
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SSc vascular dysfunction is not restricted to extremities,
but is widespread and may affect blood vessels in all internal organs [2,3]. Furthermore, repeated attacks of Raynaud
phenomenon may contribute to vascular abnormalities by a
mechanism of reperfusion injury of the endothelium [4].
Even though generalized vasospastic tendency might have
an effect on the central nervous system, clinical neuropsychiatric symptoms are considered rare in patients with SSc.
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Figure 1. Asymptomatic focal brain lesions in a 41-year female old
patient with SSc.

Figure 2. Asymptomatic cortical and subcortical atrophy in a 55-year
old female patient with SSc.

These include sporadic occurrence of headache, vertigo,
loss of consciousness, hypo-/dysmnesia, depressive and
organic brain damage syndromes and transient ischaemic
attacks [5,6]. Impaired cerebral blood flow was shown in a
proportion of these patients [7–9]. Anecdotal cases of cerebritis [10], intracerebral hemorrhage [11,12] and mental disorders [13] were reported in patients with SSc.

Complete clinical evaluation was performed in all patients.
Cutaneous involvement was scored according to Rodnan’s
modified criteria [18]. The presence of Raynaud phenomenon was examined in all patients. Internal organ involvement was assessed by: eosophagus scyntygraphy (for esophagus dysmotility), chest X-ray, pulmonary function tests,
HRCT of lungs (for lung fibrosis), electrocardiography and
echocardiography (for cardiac involvement). For statistical
analysis abnormalities in organ function were recorded in
a “present” or “absent” manner. Basic laboratory tests and
serological screening was performed. Presence of antinuclear antibodies, anticardiolipin antibodies and lupus anticoagulant antibodies (IgG and IgM classes) was evaluated
with the use of enzyme linked immunosorbent assay.

In general brain lesions can be detected with diverse contemporary imaging techniques, including computer tomography (CT), magnetic resonance (MRI) and single photon
emission computed tomography [14–16].The aim of this
study was to investigate the possible presence of brain
abnormalities in SSc patients who demonstrate no neurologic or psychiatric symptoms upon clinical investigation
and to assess the value of computer tomography versus
magnetic resonance imaging in evaluation of these abnormalities.

Material and Methods
A number of 54 consecutive patients with systemic sclerosis visiting our scleroderma out-patient division, were
investigated for clinical neuropsychiatric symptoms. All
patients met the American College of Rheumatology criteria
for the diagnosis of SSc [17]. The presence on any neurological or psychiatric abnormality was regarded as exclusion
criterion. Excluded from the study were also patients with
coexisting other than SSc risk factors of vascular brain disease, such as hypertension or diabetes. After this pre-selection 24 patients with SSc were included into the study. 16
of them were affected by diffuse SSc and 8 by limited SSc.
The group included 22 females and 2 males. Mean age was
49 years (range 26–69, SD 11 years).
Mean disease duration was 10 years. The control group
included 24 age- and sex-matched healthy volunteers.

In all patients brain CT and MRI was performed. Fluidattenuated inversion-recovery (FLAIR) and fast spin-echo
(FSE) MRI sequences were used. For statistical analysis of
CT and MRI findings, the presence and intensity of cortical and cortico-subcortical atrophy (none, minor, major),
as well as the number of focal lesions (no focal lesions,
single focal lesion, 2–5 focal lesions, >5 focal lesions) were
assessed. CT and MR images were analyzed independently.
Statistical analysis was performed by means of the nonparametric Mann-Whitney U test. Correlation coefficients
between chosen clinical features were determined by
Spearman’s correlation test. Values lower than 0.05 were
considered significant. Statistical analysis was performed
by author JC of this publication. The study protocol was
approved by the ethics committee. All patients gave written informed consent for participation in this study.

Results
Among 24 patients with no clinical symptoms of brain
involvement, 37% (9/24) presented abnormalities in brain

13

Original Article

MRI. In these patients following abnormalities were detected: minor degree cortical and subcortical atrophy in 3/24
(12.5%), major degree cortical and subcortical atrophy in
5/24 (21%), single focal lesions in 2/24 (8%), multiple focal
lesions in 2/24 (8%) and diffuse brain lesions of leukoaraiosis type in 2/24 (8%) cases. In three patients cortical and
subcortical atrophy coexisted with focal lesions. Figure 1
shows asymptomatic focal brain lesions in a 41-year old
patient with SSc. Asymptomatic cortical and subcortical
atrophy in a 55-year old patient with SSc is presented in
Figure 2. MR imaging technique (FLAIR sequence) revealed
Virchow-Robin spaces in 2/24 (8%) of healthy controls.
Cortical or subcortical athophy or focal lesions were not
observed in healthy controls.
CT revealed abnormalities in 2/24 (8%) of patients. In both
cases major degree cortical and subcortical atrophy was
detected. In one patient additionally multiple focal lesions
were found. No abnormal CT scans were obtained in the
control group.
Data analysis revealed a statistically significant correlation between disease duration and presence of atrophy in
MR images (p<0.01), as well as presence of focal lesions
(p<0.01). Abnormal MRI findings corresponded with pulmonary fibrosis (p<0.01) and cardiac manifestations
(p=0.01). A borderline statistical correlation (p=0.049)
between extent of skin indurations expressed as Rodnan
score and the presence of atrophy in MRI was recorded. No
other, statistically significant correlations between brain
abnormalities in MRI or CT and clinical symptoms or laboratory results could be detected. There was no relationship between the tendency to develop asymptomatic brain
abnormalities and the presence, bloodconcentration or type
of antinuclear antibodies.

Discussion
Neuropsychiatric abnormalities are considered rare in SSc.
In our study 55% (30/54) of SSc patients presented clinical
neuropsychiatric symptoms of various degree. Out of the
remaining 24 patients, who presented no neuropsychiatric
symptoms upon detailed neurologic and psychiatric inves-
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tigation a number of 9 (37%) showed abnormalities in brain
MRI. These were: mild to severe cortical and subcortical
atrophy, single focal lesions or diffuse lesions of leukoaraiosis type. In the same group of 24 patients CT images
revealed abnormalities in only 2 (8%) cases. Both patients
exhibited major degree cortical and subcortical atrophy. In
one patient additionally multiple focal lesions were found.
These data indicate a significant advantage of MRI over CT
in diagnosing brain abnormalities in SSc. MRI was an especially valuable tool for detecting single and multiple focal
lesions. MRI technique showed in this regard a fourfold
higher sensitivity as compared to CT. Focal lesions detected
in MRI were is some cases accompanied by hiperintensive
regions and atrophic lesions found in areas supplied by
main brain arteries, what may indicate a role of vascular
abnormalities in mechanism leading to the development of
brain lesions in these patients. Studies performed in connective tissue diseases, predominantly systemic lupus erythematosus and scleromyxoedema show that disorders of
coagulability, especially the presence of antiphospholipid
antibodies, might facilitate ischaemic changes.[19–21] In
our study, no thrombotic changes were observed. No correlation between the presence of antiphospholipid antibodies
and brain abnormalities was detected.
Our study reveals that disease duration and lung involvement strongly correlate with abnormalities in MRI brain
scans. It may be suggested that brain ischaemic lesions
in SSc might be secondary to generalized hypoxia resulting from lung fibrosis. One may also hypothesize that both,
profound lung involvement and significant brain abnormalities in SSc might be a general manifestation of a more
severe disease process related to slowly progressing vasuloscopathy, characteristic of SSc.

Conclusions
In conclusion, our results indicate, that the central nervous
system is involved in SSc more often than it might be suspected based on symptomatology only. Early diagnosis may
be obtained by means of the MRI technique and we suggest
to consider performing brain MRI in every patient with SSc
before choosing therapeutic strategy for the patient
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