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ABSTRACT

BACKGROUND: Sneddon’s syndrome is a rare thrombotic vasculopathy characterized by the coexistence of both cerebrovascular events and
livedo reticularis.

OBJECTIVE: This review aims to raise awareness among physicians by discussing the whole clinical spectrum of the disease. Typically, Sneddon
syndrome presents in middle-aged women with a cerebrovascular accident and a preexisting skin rash, which is livedo reticularis. Diagnosis is
primarily clinical, relying on a high index of suspicion. Management focuses mainly on reducing the risk of cerebral infarctions and alleviating
symptoms.

CONCLUSION: Further research is necessary to better understand the disease’s nature, which will contribute to improving early diagnosis and
optimal management.
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Introduction
Sneddon syndrome (SS) is a rare, non-inflammatory chronic

arterio-occlusive disease that affects small to medium-sized

arteries, predominantly in Young females. It typically pres-

ents with livedo reticularis (LR) and cerebrovascular accidents

(CVA).1

Historical background
The syndrome was first described by a British dermatologist

named Dr Ian Bruce Sneddon, who reported six cases presented

with diffuse LR and cerebrovascular lesions in the 1960s. He

excluded polyarteritis nodosa, systemic lupus erythematosus

(SLE), thrombocythemia,2 and other arterial etiologies. In the

late 1970s, this condition was later named after Dr Sneddon as

SS.3

Classification
Sneddon syndrom classification remains a controversial topic in

literature, the primary classification uses the presence of anti-

phospholipid antibodies (aPL), which is more commonly used

in the literature. it was first identified in 1988 in a case report.4

In this classification, Group I is considered aPL negative, while

Group II is aPL positive with three main antibodies: anti-

cardiolipin, lupus anticoagulant, and anti-beta 2-glycoprotein

I.5 In 1997, another proposed classification divided cases into

primary (where there is no obvious etiological cause such as

autoimmunity or SLE) and secondary which is linked to au-

toimmunity or thrombophilia.6

Epidemiology
The estimated incidence for SS is four cases per million in the

general population, with a particular affinity for women aged 20

to 42 years.7 The median age of diagnosis is approximately

40 years, according to cohort studies.8 In a hospital-based series

of stroke patients, the frequency of SS is estimated to be between

0.25% and 0.50%. Additionally, a mortality rate of 9.5% has

been observed during a mean observation period of 6.2 years.9

While SS is usually in a sporadic form, familial cases were also

reported in the literature.10-12

Pathogenesis
The pathogenesis of SS is still a controversial topic in the

literature, with multiple theories suggesting autoimmunity,

thrombotic disorder, and even familial and genetics. Despite the

strong association with aPL, a substantial percentage of patients

are aPL-negative, suggesting potential etiological differences

among SS cases. While the majority of strokes are not car-

dioembolic in origin, the thrombotic disorder was discussed,

including its association with factor V Leiden, protein S, and C

deficiencies,12,13 which affected half of the patients in one

cohort13-15
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Some researchers have suggested that SS may be an autosomal

dominant disorder with variable penetrance, as evidenced by

occasional familial cases. Some individuals within these families

might have a newly identified autosomal recessive condition

linked to a mutation in the cat eye syndrome region, candidate 1

(CECR1), which encodes Adenosine deaminase 2 (ADA2).16

Additionally, vascular risk factors are also strongly associated

with SS, such as hypertension, smoking, oral contraceptive pills,

and others. APL-negative SS patients exhibited at least 2

cardiovascular risk factors in 64% of patients.14 There is debate

surrounding whether Sneddon’s syndrome represents a uniform

disease with a single pathogenesis or a group of related yet

diverse diseases sharing similar clinical features but differing in

pathogenesis.

Clinical manifestation
The natural history

Sneddon syndrome (SS) follows a progressive course with

different stages, as described by several cohort studies. Stage I is

the prodromal phase, which is characterized by headaches (often

migraine-like), exacerbated by environmental factors or men-

struation. These headaches preceded focal neurological symp-

toms by a significant duration up to 9 years, and it was not

associated with elevated blood pressure. Dizziness may occur

before, simultaneously with, or after focal symptoms, all these

symptoms may even precede LR. The median period between

the onset of neurological symptoms and the diagnosis ranged

from 2 to 6 years.8,17,18

Stage II is the fully developed disease stage, featuring

multifocal symptoms in most patients, with transient ischemic

attacks (TIAs) and/or ischemic strokes occurring regardless of

prior TIAs. Focal symptoms lasted minutes, recurring variably

from weekly to yearly, often identical in 75% of patients.

Seizures were usually secondary to focal symptoms, occasionally

primary.

Stage III is characterized by progressive cognitive decline,

ranging from mild memory loss to severe dementia, and mood

disturbances such as depression. Symptoms may manifest early,

up to 13 years before initial focal signs.

Neurology

Neurological involvement is one of the hallmarks of SS either in

the form of stroke or transient ischemic attacks (TIAs), other

neurological manifestations such as headache, seizures, cogni-

tive impairment, psychiatric disturbances, and nonspecific

symptoms were reported.

It was reported that 76% of strokes in patients with SS are

ischemic in origin mostly due to superficial Middle cerebral

artery (MCA) occlusion followed by deepMCA then posterior

cerebral artery and cerebellar arteries, the main presenting

symptoms was sensorimotor dysfunction (hemiparesis) fol-

lowed by cortical dysfunction (aphasia, hemianopia).14,19

TIAs typically precede the occurrence of major CVA in

these patients.

Hemorrhagic stroke, though rare, accounting for only 9% of

total strokes, but still frequently reported as intracranial hem-

orrhage (ICH), intraventricular hemorrhage (IVH), sub-

arachnoid hemorrhage (SAH), and subdural hematoma

(SDH).20-22 The mechanism is vague but most likely due to

narrowing or blockage of medium to small-sized intracranial

arteries, and occasionally, the presence of leptomeningeal and

transdural collateral networks.

Headache is one of the nonspecific symptoms in neurology;

in the context of SS; accompanied headache has a strong

association with SS, in the available cohorts, more than half of

the patients had experienced headache,14,23 additionally,

migraine was linked to LR and the risk of strokes in multiple

studies.24,25 Even more severe forms of disabling headaches

were reported.26

Impaired cognition has been reported in SS, even reported as

the first clinical presentation, however, it may be confused with

Divry van Bogaert Syndrome (DBS) which also has LR and

dementia.27

Dementia in SS is rare and may mimic Alzheimer’s disease,

posing diagnostic challenges. In approximately half of cases,

dementia in SS develops following a transient cerebral event.

Cognitive deficits in SS may affect concentration, attention,

memory, and visual perception. SS patients may also experience

psychiatric symptoms like suicide attempts and psychosis,

thought to be related to the syndrome. Occasionally, dementia

and mood disorders arise without prior neurological deficits,

potentially linked to silent stroke.28,29

Seizures and epilepsy are also linked to SS, either secondary

to CVA or as the first presentation, as reported in one case

report30 Moreover, tremors and other movement disorders were

associated with SS.16

Dermatology

The second hallmark for SS is Livedo reticularis (LR) as de-

scribed by the original Sneddon’s paper, LR is defined as a skin

condition that presents as a temporary or persistent, mottled,

reddish-blue to purple, net-like cyanotic pattern. It reflects

disruption of the cutaneous blood flow and can be seen in

numerous physiological and pathological conditions.31 The

distribution of LR can vary between patients but is almost

universal in the limbs (especially legs) followed by the trunk

and/or buttocks.5,14

Livedo reticularis precedes stroke in almost half of the pa-

tients, while in others, it appears around the time of the first

cerebrovascular event or afterward. In the European literature,

they describe livedo racemosa (LRC) instead of LR, although

each one has its own characteristics. Historically, the skin

changes seen in Sneddon’s syndrome have been referred to as

LR. However, LR is seldom linked with the early skin stages of

SS. LR is typically a physiological process, rarely related to a
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pathological condition, and it usually presents as more sym-

metrical and uniform. Both LR and LRC are thought to be

signs of disturbances in the skin’s blood flow. However, LRC is

almost always pathological and is usually a secondary symptom

of disorders such as SS or Antiphospholipid Syndrome (APS).

Unlike LR, LRC is permanent and tends to have a more

generalized and widespread appearance.1,31 Image 1 represents

livedo racemosa on both the plantar and dorsal aspects of foots

as well as the palmar and dorsal aspects of both hands.32

Raynaud’s phenomenon is also reported in many patients

even as a principal sign involving the fingers and toes.33 Ac-

rocyanosis,34 which is a constant condition has also been

documented along with angiomatosis in some patients.

Ophthalmology

Multiple and wide range of ophthalmological conditions were

reported in SS, including central artery occlusion, central vein

occlusion,35-38 unilateral third nerve palsy,39 homonymous

hemianopia,40,41 intraocular ophthalmoplegia,42 optic disc

microaneurysm and macular edema,43 retinal neo-

vascularization,44 Optic nerve infarction45 and other rare

conditions. However, central vein occlusion is the most com-

mon complication between them.

Cardiac manifestations

Cardiac involvement in SS often includes valvular and myo-

cardial lesions. Valvopathy is more significant especially in aPL-

positive patients due to fibrosis and damage to the valves that

leads to the formation of a thrombus and increases the risk of

stroke.46

The mitral valve is most frequently affected followed by the

aortic valve. Indeed, Clinical examination and transthoracic

echocardiography should be regularly performed.47 Further-

more, acute transmural myocardial infarction due to LAD

occlusion,48 cardiac vasculopathy,49,50 and others were reported.

Also, complications and challenges during surgeries are reported

like Obstructive valve thrombosis after transcatheter aortic valve

replacement.51

Hypertension is also associated with SS, the prevalence

ranges from 22.5% to 60%,14 in rare circumstances end-organ

damage occurs, Hypertension is the only risk factor significantly

associated with a more severe course of the disease.52

Image 1. Multiple erythematous-to-violaceous irregular reticular patterns with incomplete circular patches (livedo racemosa) livedo racemosa. Sneddon

Syndrome: A Case Report from Saudi Arabia. (2023).
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Extracranial vaso-occlusive events

Extracranial vaso-occlusive events documented in up to 24% in

aPL-negative patients, impacting arteries such as Digital artery,

superior mesenteric artery, and renal arteries, along with venous

thromboses including deep venous thrombosis and pulmonary

embolism.19,53 The prevalence of these vascular event is 19% in

both aPL-negative and aPL-positive patients.14 A recent case

report of cerebral venous sinus thrombosis in an aPL-negative

women, further highlighting the variability of vascular com-

plications in SS.54

Renal system

Renal involvement in SS typically manifests as slight elevation in

serum creatine and blood urea nitrogen (BUN) along with de-

creased creatinine clearance was reported in retrospective studies,9

with unclear pathophysiology, though it is most likely linked to

microvascular nephropathy A few cases have been reported, in-

cluding two cases of nephropathy55 and one case of chronic

kidney disease (CKD) from membranous nephropathy.56

Antiphospholipid syndrome

Antiphospholipid syndrome is the most common acquired

thrombophilia, is characterized by thrombosis or pregnancy

complications alongside persistently positive aPL antibodies.

These antibodies, including aCL, lupus anticoagulant, and

beta2-glycoprotein. Multiple studies implicated the association

between aPL and SS, a recent cohort reported 32%14 while the

percentage could reach up to 80%.57 However, in some cases, no

antibodies are detected. These antibodies likely play a role in SS

pathogenesis, with some experts considering SS and APS as

synonymous entities.

Laboratory studies

When considering laboratory tests for patients suspected of

having Sneddon’s syndrome (SS), it is advisable to encompass

pathways implicated in the theorized pathogenesis. This in-

volves a sequential approach: commencing with general tests,

secondary vascular risk factors, autoimmune antibodies,

thrombotic profile, and Inflammatory, and immune complex

deposition, which should also be considered. CSF analysis is

usually not required. Labs are summarized in Table 1.9,14,16,23

Imaging studies

In the context of neuroradiology, multiple modalities are

available, such as magnetic resonance imaging (MRI), com-

puted tomography (CT) scan, CT angiography, MRI diffusion,

etc. Brain MRI is more effective than CT scan in detecting

small infratentorial infarctions, while CT is better for identi-

fying large territorial strokes and acute intracranial hemor-

rhages. Diffusion-weighted imaging MRI is sensitive to acute

stroke, and susceptibility-weighted imaging is ideal for de-

tecting microbleeds.

One retrospective study Suggested a method to classify

cerebral infarcts into 3 main groups in SS, they proposed the

following method: large territorial cortico-subcortical, small (2

gyri or less) distal cortico-subcortical, or small deep infarcts (less

than 15 mm). Additionally, further classification into either

territorial or non-territorial, as well as the presence of white

matter lesions or cerebral atrophy.13

In one retrospective study in 2021, the pathognomonic

pattern of MRI imaging involved numerous cortical-subcortical

medium to small-sized infarcts, accompanied by non-territorial

infarcts in the cerebellum, amidst mild diffuse and focal cerebral

atrophy.58

White matter abnormalities were almost universal, primarily

in the supratentorial region, while cortical and/or subcortical

atrophy was widespread, displaying a diffuse pattern. Mean-

while, lacunar infarcts are rare.8,23,59

Correlations between territorial infarcts and cortical/

subcortical atrophy, as well as between white matter abnormal-

ities and atrophy, were significant but moderate or modest.59

Cerebral angiography is abnormal in up to 75% of patients

with SS, the arteriopathy is confined to the third-order vessels

and it’s not required for diagnosis, The most common ab-

normality is an obliterating noninflammatory arteriopathy with

stenosis and/or occlusion of intracranial vessels.9,58

Other imaging studies such as carotid artery Doppler,

cardiac echocardiogram, and cardiac MRI are beneficial for the

Table 1. Laboratory studies in suspected SS patients.

General tests Complete blood count (CBC), blood urea nitrogen (BUN), electrolytes, and kidney function tests (KFT)

Vascular risk factors Hemoglobin A1C (HbA1C), lipid profile, and proteinuria

Autoimmune antibodies Antinuclear antibody (ANA), antineutrophil cytoplasmic antibody (ANCA), and anti-double-stranded DNA (dsDNA)

Thrombotic profile Factor V, protein S, protein C, prothrombin, antithrombin III, and aPL antibodies, prothrombin G20210A; homocysteine
level methylenetetrahydrofolate reductase (MTHFR) mutations

Inflammatory markers C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR)

Immune complex
deposition

Complement components C3, C4; CH50 activity
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detection risk for thrombosis, valvular abnormalities, endo-

cardium scar or autoimmunity, or any complication reported

for SS as discussed.

Differential diagnosis
The differential diagnosis of SS will be discussed from several

aspects, firstly LR and LRC, one study suggested an algorithm

for both, LR can be classified into Physiological (cutis mar-

morata (primary, idiopathic, and amantadine-induced LR

While LRC is nearly pathological and is a classical sign of

Sneddon’s syndrome, it is also observed in various other con-

ditions including livedoid vasculopathy, antiphospholipid

syndrome (APS), systemic lupus erythematosus (SLE) with or

without APS, essential thrombocythemia, thromboangiitis-

obliterans, polycythemia Vera, and polyarteritis nodosa.31

Secondly, stroke in young adults is uncommon in clinical

settings, necessitating a complete assessment to be performed,

there are enormous causes and risk factors such as Carotid artery

dissection, Antiphospholipid syndrome, Illicit drug use, ma-

lignancy, pregnancy, reached up to 90 cause and risk factor as

mentioned in this study.60

The presence of livedo racemosa (LR) and recurrent strokes

is also a feature of Divry van Bogaert Syndrome (DBS), a fa-

milial juvenile-onset disorder characterized by LR, white matter

disease, dementia, epilepsy, and angiographic findings of “ce-

rebral angiomatosis”. Unlike SS, DBS exhibits distinct char-

acteristics, including typical angiographic features of

angiomatosis, a hereditary trait, and a juvenile onset of cognitive

impairment and leukoaraiosis.61

Diagnosis
The Diagnosis of a patient with SS requires a high index of

suspicion followed by extensive laboratory and imaging studies

such as brain MRI and angiograph. The presence of aPL aids in

diagnosing SS in cases with concurrent APS, although ap-

proximately 50% of SS patients are aPL-negative the presence

of the imaging findings altogether in a young woman without

significant risk factors should always lead us to the diagnosis of

Sneddon’s syndrome.17

Magnetic resonance imaging and skin biopsy were employed

to confirm Sneddon’s syndrome diagnosis. While magnetic

resonance findings lacked specificity, they were highly sensitive

in detecting asymptomatic brain lesions, facilitating diagnosis in

patients with transient symptoms. Skin biopsies displayed

characteristic histological features when appropriate techniques

were utilized.62

Skin biopsies showing at least one artery in the deep dermis

with a thickened vessel wall and recanalization or neo-

vascularization can help differentiate Sneddon’s syndrome from

isolated livedo racemosa, with a sensitivity of 70% and specificity

of 69%. Although occluded vessels are less frequently observed

and cannot be the primary diagnostic criterion for SS, the

presence of a livedo pattern in the superficial dermis may boost

diagnostic specificity to 92%, offering a promising new indicator

for SS diagnosis.63

Management
To date, no prospective randomized trial has been done and no

clinical recommendations have been developed for the man-

agement of patients with SS. The main approaches to the

treatment of SS are individualized by controlling modifiable risk

factors and pathophysiological assumptions.

Different treatment strategies are proposed for arterial

thrombosis in aPL-positive patients based on individual risk

profiles. Elderly patients with low-titer aCL antibodies on a

single test may receive low-dose aspirin (LDA) alone. Con-

versely, patients with high-risk aPL antibody profiles should

receive vitamin K antagonists (VKA) with an international

normalized ratio (INR) range of 2.0 to 3.0, with or without

LDA, or VKA with an INR range of 3.0 to 4.0. The former

regimen is generally preferred.64

While aPL-negative patient management is debatable, both

antiplatelet agents (aspirin and clopidogrel) and anticoagulants

(warfarin) have similar effectiveness in preventing the recurrence

of cerebral events. However, antiplatelet agents have a better

safety profile with a lower risk of bleeding compared to

warfarin.19,65 Under therapy, the global ischemic recurrence rate

(including cerebral infarcts, TIAs, and silent infarcts) is less than

30% after 6.5 years of follow-up. Furthermore, treatment in-

terruptions were linked to an increased risk for ischemic events.66

Despite the high risk of intracranial bleeding, thrombolysis

may be considered a therapeutic option in acute ischemia

settings in patients with SS.65

Anti-inflammatory drugs, corticosteroids, and immuno-

suppressive drugs are inefficient,67 a recent case report in a-PL

negative women who received monthly intravenous cyclo-

phosphamide therapy, reported subjective and objective im-

provement of her neurological and cognitive symptoms.68

Further trials should be done to address the safety and efficacy.

Several agents have been utilized to treat dermatopathology,

including skin ulcers, by reducing blood viscosity and enhancing

blood flow. These agents include rivaroxaban ,immunoglobulin,

nifedipine, Bosentan, and prostaglandin E1 (alprostadil).16,59,69,70

Prognosis
Modified Rankin score (mRS) was used in literature to de-

termine the degree of disability after stroke in SS patients with

different outcomes between studies but generally favorable

outcomes, in the latest reported cohort with 80% of patients

having an mRS ≤2 after 6.5 years.13 Meanwhile Fetoni et al71

reported a mortality or severe disability of 60%, while Zelger

et al18 reported 25% mortality or severe disability.

On the other hand, the cognitive prognosis for SS is worse

and more progressive compared to other nonprogressive con-

ditions, such as cardioembolic strokes and strokes associated

with hematological diseases in young adults.16,71
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Conclusion
In conclusion, SS is a multi-systemic disease that affects the

generalized vascular bed not only the central nervous system, the

disease may present with diverse and wide signs and symptoms,

but mainly LR and TIAs episodes, the management of SS is a

point of controversy that should be tailored case by case, due its

nature the prognosis can be poor especially if the cognitive

function is affected.
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