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Sneddon syndrome is defined as a clinical entity consisting of
livedo racemosa generalisata (LRG) and cerebrovascular le-
sions, which often lead to physical and mental handicaps. Four
patients with LRG and the suspected diagnosis of Sneddon
syndrome had HMPAO-SPECT studies. The patients under-
went CT and/or MR brain imaging and three patients had Duplex
sonography of the cerebral arteries (TCD). Brain SPECT was
abnormal in all patients, whereas CT/MRI revealed a cerebral
lesion in only one patient and all TCD studies were normal.
HMPAO-SPECT is valuable in detecting disturbed regional ce-
rebral blood flow before irreversible ischemic insults occur, thus
allowing the diagnosis of Sneddon syndrome at an early stage.
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A complex of symptoms consisting of livedo racemosa
generalisata (LRG) and cerebrovascular lesions was first
described by J. B. Sneddon in 1965 (I). The etiology of this
syndrome still remains unclear. Several authors, however,
found an association with vascular risk factors. A correla-
tion with high levels of anticardiolipin antibodies was de-
scribed recently indicating that localized thrombus and
autoimmuno-induced obliteration of normal intimal prolif-
eration may play a role in the pathogenesis of this disease
(23).

LRG is characterized as an occlusive, inflammatory dis-
order of smaller arteries involving subcutaneous and deep
dermis leading to “‘flash-like’> and arborizing cutaneous
figures (4). The LRG shows an autosomal dominant inher-
itance with a marked prevalence in younger females (5). It
is also associated with peripheral ischemic features such as
Raynaud phenomenon and acrocyanosis.

Cutaneous symptoms usually precede the neurologic
manifestations of the disease such as atrophy, stroke, TIA
PRIND or epilepsy, occasionally by many years. The ce-
rebrovascular disease, leading to multiple cerebral infarc-
tions, often results in mental impairment or dementia. This
demonstrates the possible severity of the disease.
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Due to an unexplained etiology, the treatment of Sned-
don syndrome is currently unsatisfactory. The improve-
ment of blood rheology seems to be the major pharmaco-
logical approach to the treatment of this syndrome in order
to avoid or at least delay the onset of nonreversible cere-
bral damage.

Since the histological diagnosis of LRG in this syndrome
is often uncertain and morphologic cerebral alterations
seen with CT/MRI represent mainly irreversible lesions, the
evaluation of cerebral blood flow may be of diagnostic rele-
vance. HMPAOQ is recognized as a tracer for cerebral blood
flow measurement with an especially high reliability in de-
tecting alterations caused by cerebrovascular disease (6, 7).

We investigated four patients with LRG suspected to
suffer from Sneddon syndrome. HMPAO-brain SPECT
imaging was performed with a high-resolution SPECT sys-
tem. All patients had CT and/or MRI, transcranial duplex
sonography and a full neurological examination.

MATERIALS AND METHODS

We investigated cerebral blood flow in four female patients
(mean age 38 yr) with known LRG using ™Tc-HMPAO-SPECT.

Dermatological Examination

Diagnosis of LRG was established by a clinical dermatologist
on basis of typical cutaneous symptoms described elsewhere (13).
Histological evaluation of skin lesions using deep cutaneous lan-
cet biopsy under local anesthesia was performed in all patients.
Other systemic diseases and factors associated with LRG were
excluded by intensive clinical and laboratory investigations.

Neurological Examination

The clinical neurological status was assessed by an experienced
neurologist. The evaluation included testing sensory and motor
defects of central and peripheral nerves as well as a clinical ex-
amination of mental functions.

Radiological Examination

Radiological evaluation was obtained via native CT brain scans
(Somatom, Siemens) and/or MRI-studies (Gyroscan 1.5 T, Phil-
lips) of the brain. The MRI studies included T1-weighted sagittal
scouts, proton- and T2-weighted transverse scans and eventually
coronal inversion recovery scans. In Patient 2, only contrast me-
dia were used in CT and MRI. The MRI study of this patient
consequently included T1-weighted transversal and coronal slices
before and after the application of Gd-DTPA.
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TABLE 1
Clinical and Laboratory Data

Sex Age H ACL ANA CRP RF TPHA Risk factors for vascular sclerosis
C1 f 49 + - - + - - Hypercholesterinemia,
hypertension, nicotine abuse
c2 f 35 + - - + - - None
c3 f 26 - - - - - - Hypercholesterinemia, nicotine
abuse
C4 f 42 - + - - - - Increased platelet aggregation in

response to ADP and
ristocetin, nicotine abuse

H = histologically proven LRG; ACL = anti-cardiolipin antibodies; ANA = anti-nuclear antibodies; CRP = c-reactive protein; RF = rheumatoid
factor; TPHA = treponema pallidum hemaggiutination test; and ADP = adenosine-di-phosphate.

SPECT Evaluation of Cerebral Perfusion

Regional cerebral blood flow was measured by HMPAO brain
SPECT imaging. The tracer was administered in a dark, quiet
room with the patient’s eyes open. Acquisition with an annular
high-resolution SPECT system and a standard three-field, low-
energy, high-resolution collimator (Ceraspect, DSI) was started
10-30 min after intravenous injection of 740 MBq (20 mCi) of
9mTc-HMPAO. Spatial resolutions at 140 keV measured the
FWHM of the system at <8.6 mm at center of rotation and 6.5-7
mm for cortical regions. Sagittal, coronal and transverse slices
were reconstructed using a Butterworth filter. The cerebral per-
fusion patterns were evaluated by two experienced nuclear med-
icine specialists.

RESULTS

Diagnosis of LRG was established clinically in all pa-
tients. Raynaud phenomenon was evident in 2/4 patients
(Patients 3 and 4). Perivascular lymphocyte infiltrations in
the deep dermis were detected in 2/4 patients. Anti-cardio-
lipin-AB were moderately elevated in 1/4 patients (Patient
4). Blood sedimentation rate (BSR) and C-reactive protein
(CRP) were slightly elevated in 2/4 patients. Other param-
eters of autoimmuno-induced inflammatory processes,
such as anti-nuclear-antibodies, rheumatoid factor (RF)
and TPHA were negative and 3/4 patients had a moderate
to severe (Patient 3) risk for vascular sclerosis (Table 1).

Epilepsy was evident in Patients 1 and 2. Both patients,
however, were free of seizures for more than 1 wk before
brain SPECT. Patient 3 showed a slight accentuation of the
reflexes of the left arm and leg. Patient 4 was neurologically
inconspicuous. Furthermore, no additional neurologic de-
fects could be detected in Patients 1-3. In Patient 1, radio-
logical examination (MRI) of the brain was normal. In
Patient 2, CT/MRI demonstrated a substance defect in the
left parietal region due to vascular occlusion and a process
within the tentorium cerebelli. This process appeared hy-
perdense on native CT scans and a signal decrease was
noted on proton- and T2-weighted MRI images in this
location. Using contrast media, this process showed a con-
trast/signal enhancement in its peripheral parts in CT/MRI.
Angiography of the cerebral arteries (Seldinger’s tech-
nique) could not detect any pathological blood vessels. The
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etiology of this process remains unclear. However, a ma-
lignoma or metastasis does not seem likely as the process
was described to be avascular. The patient remains under
close clinical follow-up.

Patient 3 showed a general cortical atrophy without any
additional signs of circumscript cortical substance defects.
Patient 4 had no detectable cortical defects using MRI.

Transcranial duplex sonography (TCD) of the cerebral
arteries was performed in all patients except Patient 3 and
showed no pathological result in any of these patients.

HMPAO-SPECT detected areas of impaired cerebral
perfusion in all patients. Patient 1 had a large left parietal
defect and a relative hypoperfusion of the frontal cortex.
The corresponding MRI was normal (Fig. 1 A-D). Patient
2 showed perfusion defects in the left frontal, temporal
and—consistent with CT and MRI findings—left parietal
regions. Patient 3 showed distinct defects in the left parie-
to-occipital and left temporal areas. In all three patients
with slight cortical atrophy, no ischemic lesions were noted
on CT. Patient 4 had a widely normal distribution through-
out the whole cortex revealing only a minimal perfusion
defect within the right occipital region (Table 2).

DISCUSSION

LRG is a dermatological manifestation consisting of su-
perficial venous stasis which often is the first symptom of
Sneddon syndrome, usually preceding neurologic manifes-
tations of the disease by years (8). Differentiation of the
harmless livedo reticularis is clinically possible by histo-
logical demonstration of perivascular lymphocyte infiltra-
tions and endothelial proliferations of smaller and middle-
size cutaneous arteries (8, 9). Biopsy, however, is difficult
because morphologic alterations are minimal and often
missed. Clinically and histologically, these alterations man-
ifest as vasculitis but no typical serologic parameters can
be found (4, 10).

Since 1965, Sneddon syndrome has been defined by the
combination of LRG with multiple but mainly ischemic
neurologic symptoms. Multiple case reports clearly dem-
onstrate the severity of neurovascular disease often leading
to handicaps or multi-infarct dementia (3). Recent studies
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could also demonstrate that the syndrome has a much
higher prevalence than expected if all patients suffering
from cerebrovascular disease were carefully screened for
Sneddon syndrome (5).

Therapeutic approaches to inflammatory diseases such
as endangiitis obliterans using corticoids, azathioprine or
other immunosuppressive drugs have not yet led to a sat-
isfactory treatment of Sneddon syndrome.

A symptomatic pharmacological approach towards this
disease includes the improvement of blood-rheology by

FIGURE 1. Patient 1. T2-weighted trans-
versal MRl slices (A, B) were normal. Cor-
responding transversal SPECT slices (C, D)
showed a large perfusion defect in the left

parietal cortex and hypoperfusion of the
frontal cortex.

means of substances reducing platelet aggregability or im-
proving blood fluidity (11). Radiological procedures (CT/
MRI) allow evaluation of brain morphology, but they
do not give any information concerning its functional as-
pects. Several authors clearly demonstrated the value of
HMPAO-SPECT in detecting areas of hypoperfusion
caused by cerebrovascular disease (6,7, 12).

In this study, Sneddon syndrome was diagnosed in 2/4
patients (Patients 1 and 2) since LRG was histologically
proven and neurological symptoms were evident in those

TABLE 2
Location of Pathologic Findings in SPECT, MRI, CT and TCD
SPECT MRI CcT TCD
C1 L parietal and bifrontal Normal Not done Normal
C2 L parietal, frontal, temporal L parietal* L parietal* Normal
C3 L parieto-occipital, temporal Not done Minimal gen. atrophy Not done
C4 R occipital Normal Not done Normal

* = additional process within the tentorium cerebelli as mentioned in the text.
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patients. In Patient 2, additional morphologic defects could
be detected by MRI and CT. Patients 3 and 4 did not show
any signs of ischemic cerebral defects using CT or MRI but
did have pathological brain SPECT images suggesting ce-
rebrovascular involvement of the disease. Cerebral perfu-
sion reserve by acetazolamid (Diamox®) or CO, inhalation
could be valuable for even better detection of patients with
an elevated cerebrovascular risk because a dilatation of the
cerebral arteries could lead to a clearer demarcation of
hypoperfused cerebral areas that should already have di-
latated vessels due to cerebrovascular auto-regulation.
However, neither of these tests was applied in this study.
Because cutaneous symptoms precede neurologic manifes-
tations of the syndrome by years, HMPAO-SPECT seems
to be a powerful tool to assess cerebral perfusion distur-
bances at an early stage of the disease. Early symptomatic
treatment could then prevent or delay the onset of stroke.
Recent studies claimed that headaches or migraines may be
the first symptoms, indicating the cerebrovascular progress
of Sneddon syndrome (2). On the basis of our study, we
suggest that patients with LRG be monitored carefully for
the onset of neurologic symptoms and be screened for
cerebral perfusion defects using HMPAO-SPECT to ex-
clude or determine the diagnosis of Sneddon syndrome.
Patients with an established diagnosis as well as their fam-
ily members are included since Sneddon syndrome shows
an autosomal dominant inheritance.
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