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ABSTRACT

Livedo reticularis (LR) is a cutaneous physical sign characterized by transient or persistent, blotchy, reddish‑blue 
to purple, net‑like cyanotic pattern. LR is a benign disorder affecting mainly middle‑aged females, whereas 
livedo racemosa (LRC) is pathologic, commonly associated with antiphospholipid antibody syndrome. This 
article aims to review the causes of LR and LRC along with the evaluation and management.

Key words: Antiphospholipid antibody syndrome, livedo racemosa, livedo reticularis

INTRODUCTION

Hebra first used the term livedo more than a 
century ago, to describe a violet skin discoloration 
caused by an abnormality of the local blood 
circulation.[1] Livedo reticularis (LR) is a cutaneous 
physical sign characterized by transient or 
persistent, blotchy, reddish‑blue to purple, 
net‑like cyanotic pattern. LR is a manifestation 
of cutaneous blood flow disturbance that may 
occur in a variety of physiologic and pathologic 
states. They may be benign, as in physiologic 
cutis marmorata of infancy, or serious, as in the 
vasculitis of lupus erythematosus. To understand 
the spectrum of diseases associated with LR, it 
is necessary to rationally evaluate patients who 
present with this distinctive net‑like vascular 
pattern in the skin. This article aims to review the 
conditions associated with LR and the concepts 
relating to its pathogenesis.

Ehrmann in 1907 distinguished two different 
patterns of livedo: The physiological LR and 
the pathological livedo racemosa (LRC).[2]

 The 
livid rings in both forms are caused by reduced 
blood flow and lowered oxygen tension at the 
peripheries of the skin segments.[3,4]

Livedo reticularis and livedo racemosa
The distinction between LRC and LR is a newer 
concept  and is not present in most of the older 
literature. LR is a benign, primary disorder that 
affects young to middle‑aged females. The livid 
conical discoloration is symmetric, reversible, and 

uniform [Figure 1]. Although LRC is a secondary 
disorder, it is pathologic and permanent. The livid 
conical discoloration is symmetric, irreversible, 
and “broken” [Figure 2]. Antiphospholipid 
antibody testing should be obtained in all patients 
presenting with LRC.[5]

Epidemiology
LRC is the most common dermatologic 
presentation in patients with antiphospholipid 
syndrome (APS), presenting in 25% of patients 
with primary APS and in 70% of patients with 
SLE‑associated APS.[6]

Physiologic microanatomy
To explain the livedo pattern on physiologic 
grounds, Renault (1883) and later Unna (1896) 
and Spalteholz  (1927)[1,7] postulated that the 
cutaneous vasculature consists of a series 
of 1–3 cm cones, with the apex of each cone 
deep in the dermis at the site of an ascending 
arteriole. They proposed that at the margins 
of each cone, the density of the arterial bed is 
diminished, but the superficial venous plexus is 
more prominent. More recently, careful clinical 
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observation,[7] including the use of capillary microscopy and 
skin temperature recordings,[1] have supported this view of 
cutaneous vascular microanatomy. Assuming this model, 
any physiological or pathological process that impedes 
blood flow to the skin could produce an increased proportion 
of deoxygenated hemoglobin and thereby resulting in 
prominent livid coloration in the predominantly venous areas 
at the margins of the cones. Many processes can result in 
diminished blood flow and can potentially produce LR. The 
etiopathogenesis of LR associated with certain diseases 
such as cutis marmorata telangiectatica congenita (CMTC), 
hypothyroidism, and the idiopathic varieties of LR is however 
not clear.

Physiologic arteriolar vasospasm produces reversible 
cutaneous discoloration of LR. The LR can occur as a 
physiological response to cold exposure, when it is known as 
cutis marmorata, or the skin color changes may be unrelated 
to ambient temperature. Protracted arteriolar vasospasm, 
thrombosis, and/or hyperviscosity causes the pathologic skin 
changes of LRC. Venodilatation of the venous plexus may be 
triggered by hypoxia or autonomic dysfunction.

A role for the endothelial cells has also been suggested in 
the subset of patients of APS with LRC. The interaction of 
APL antibodies with endothelial cells could induce LRC and 

lead to increased production of procoagulant substances 
such as tissue factor, plasminogen activator inhibitor 1, and 
endothelin. Increased tissue factor expression on endothelial 
cells induced by APL could be responsible, in part, for 
hypercoagulability and explains the thrombosis in both arterial 
and venous circulation that characterizes APS.

Amantadine has been reported to cause LR due to 
catecholamine-provoked arteriolar vasospasm.[5]

Livedoid vasculopathy is a rare ulcerative subtype of 
LRC due to fibrinolytic abnormalities and microcirculatory 
thrombosis.

LR preceded the onset of repeated attacks of pancreatitis in 
a patient with chronic pancreatitis.[8] Other conditions that are 
associated with LR include primary fibromyalgia and congenital 
hypogammaglobulinemia.[9,10]

LIVEDO RETICULARIS

LR may be differentiated into four distinct entities based 
on duration of the livedo pattern and its association with 
ambient temperature: Physiological, primary, idiopathic, and 
amantadine-induced LR.[3,11]

Physiologic LR, also known as cutis marmorata, mainly seen 
in young women, occurs commonly on the legs on exposure 
to cold temperature, with slow resolution on rewarming. An 
impairment of blood flow in cutaneous vessels causes the 
mottling of LR related to the vascular anatomy of normal skin.

Primary LR also has a fluctuant course, but differs from cutis 
marmorata in that changes in skin color are unrelated to 
ambient temperature.[11]

Idiopathic type is a persistent and unresolving form of LR.[11] 
The diagnosis is reached when no other pathological signs 
except LR are found. It rarely represents the early stage of 
APS or Sneddon’s syndrome.

Figure 1: Livedo reticularis

Figure 2: Livedo racemosa
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LIVEDO RACEMOSA

LRC is characterized by a striking violaceous net‑like pattern 
of the skin similar to LR, but it differs by its location  (more 
generalized and widespread, noninfiltrated, found on the 
limbs, trunk, and buttocks), its shape (irregular, broken, 
circular segments), and its biopsy results.[3,4,12] LRC is the 
classical sign of Sneddon’s syndrome, but also seen in other 
disorders such as livedoid vasculopathy, APS, systemic 
lupus erythematosus  (SLE) with or without APS essential 
thrombocythemia, thromboangiitis‑obliterans, polycythemia 
vera, and polyarteritis nodosa. Ehrmann described that LRC 
was associated with a number of pathological conditions, 
compared with the physiological LR. The dermatology 
literature includes a number of pathologic conditions in the 
differential diagnosis of LR. Hence it is inferred that although 
the differential diagnosis of these two forms of livedo may be 
similar and overlapping, only APS has been associated with 
LRC.[13]

Cutis marmorata is the common cause of LR in infants followed 
by CMTC and transplacental transient vasculitis.[11]

The list of the abnormalities associated with CMTC are 
presented in Algorithm 1.[11]

Etiology of livedo reticularis/livedo racemosa
The list of the conditions associated with LR are presented in 
Algorithm 2.[11]

Hematologic/hypercoagulable antiphospholipid 
syndrome
The antiphospholipid syndrome is strictly defined as the 
presence of lupus anticoagulant antibodies or anticardiolipin 
antibodies and either vascular thrombosis or specific pregnancy 

complications.[14] There are numerous other antiphospholipid 
antibodies that may be associated with the clinical findings 
of the antiphospholipid syndrome, but are not included in the 
diagnostic criteria. The antiphospholipid syndrome is further 
subdivided into primary cases not associated with other 
diseases, and secondary cases associated with other diseases, 
most commonly systemic lupus erythematosus  (SLE) other 
connective tissue diseases, drugs, and malignancy.[14]

LR has been found to have a statistically significant association 
with the presence of antiphospholipid antibodies in the absence 
of SLE (i.e., primary antiphospholipid syndrome).[15] One study 
found that 40% of patients had LR as the first sign of the 
antiphospholipid syndrome. Given this, a patient presenting 
with LR should always be evaluated for antiphospholipid 
antibodies.[16] Similarly, consideration should be given 
to evaluating all patients with venous leg ulceration for 
antiphospholipid antibodies, because there is a demonstrated 
association between the two.[17]

More than 33% of patients with SLE may have antiphospholipid 
antibodies, but not all of these patients will have clinical 
symptoms of the antiphospholipid syndrome. LR is a significant 
preceding sign for development of neuropsychiatric lupus 
erythematosus.[18,19]

Patients with antiphospholipid syndrome associated with SLE 
were more likely to have arthritis, LR, thrombocytopenia, and 
leukopenia than those with primary antiphospholipid syndrome, 
whereas patients with primary antiphospholipid syndrome were 
more likely to have asymptomatic avascular necrosis of the 
femoral head.[20,21]

Endocrine and nutritional etiologies
Hormonal and dietary factors may produce LR. Hypothyroidism 

Abnormalities associated with cutis marmorata telganiectatica congenita

Craniofacial Neurological Vascular Skeletal

· Cleft palate
· High arched palate
· Micrognathia
· Dystrophic teeth
· Congenital glaucoma
· Macrocephaly
· Dolicocephaly
· Optic nerve atrophy
· Facial asymmetry
· Frontal bossing
· Hyperplastic skin
· Aplastic skin

· Mental
  retardation
· Delayed motor
  development
· Seizure
· Hypotonia

· Local varicosities
· Hemangiomatous
  malformations
· Cerebrovascular
  malformations
· Struge-Weber
  syndrome
· Patent ductus
  arteriosus
· Arterial septal defect
· Double aortic arch

· Syndactyly
· Hypertrophy of the
  affected limb

Algorithm 1: Abnormalities associated with cutis marmorata telganiectatica congenital
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Conditions associated with livedo reticularis

With systemic association Without systemic association

Congenital · CMTC
· Trans placental transient
  vasculitis

· Antiphospholipid syndrome
· Sneddon’s syndrome
· Cryoglobulinemia
· Cryofibinogenemia
· Multiple myeloma
· Cold agglutinin
· Polycythemia Vera
· Essential thrombocythemia
· Protein C and S deficiency
· Antithrombin III deficiency
· Deep venous thrombosis
· Disseminated intravascular
  coagulation
· Thrombocytopathy
· Thrombotic thrombocytopenic
  purpura
· Hemolytic uremic syndrome

Physiological LR
Primary LR
Idiopathic LR

Hematological/Hypercoagulable

· Small vessel vasculitis
· Medium vessel vasculitis
  Cutaneous polyarteritis nodosa
  Rheumatoid vasculitis
  Wegener’s granulomatosis
  Polyarteritis nodosa
  Microscopic polyangitis
  Nodular vasculitis
  Thromboangitis obliterans
· Large vessel vasculitis
  Takayasu arteritis
  Temporal arteritis

Autoimmune

Neoplasia · Renal cell carcinoma
· Inflammatory breast cancer

Lymphoma

Lymphomas

· Acute lymphocytic leukemia
· Mycosis fungoides
· Angiotrophic lymphoma

Connective tissue diseases

· Dermatomyositis
· Systemic lupus
  erythematosus
· Systemic sclerosis
· Still’s disease
· Sjogren’s disease
· Sharp’s syndrome

Infections

· Hepatitis C
· Mycoplasma pneumonia
· Brucella
· Coxiella burnetti
· Parvovirus B19
· Tuberculosis
· Meningococcemia
· Streptococcemia
· Rickettsia
· Rheumatic fever
· Typhus fever
· Viral infection
· Syphilis
· Endocarditis

Neurological

· Reflex sympathetic
 dystrophy
· Diabetes mellitus
· Pernicious anemia
· Apoplexy
· Multiple sclerosis
· Encephalitis
· Poliomyelitis
· Parkinson’s disease
· Brain injury

Medications

· Amantadine
· Minocycline
· Sonodor (Diphenhydramine
  + Pyrithyldione)
· Gemcitabine
· Thrombolytic
· Interferon beta
· Erythromycin/ lovastatin interaction
· Catecholamines
· Bismuth
· Quinidine
· Arsphenamine

Algorithm 2: Conditions associated with livedo reticularis
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can be associated with LR that may resolve with appropriate 
replacement therapy.[22] Pseudohypoparathyroidism with 
associated hypercalcemia is reported to cause widespread 
calcification and, in turn, ischemic skin signs such as 
skin infarction and LR. The mechanism of livedo in 
hypoparathyroidism appears to be similar.[7] Cushing’s disease 
is also reported to be associated with LR.[7] Pellagra is the only 
nutritional disorder associated with LR.[22]

Miscellaneous etiologies
Other disease states have been associated with LR, including 
cardiac failure and poliomyelitis.[7,23] Vascular stasis appears to 
be the best explanation for LR in these disorders.

Mechanical obstruction of blood flow can explain LR associated 
with widespread deposition of oxalate crystals.[24,25] The 
pathogenesis of LR associated with B‑cell lymphoma,[26] cutaneous 
T‑cell lymphoma,[1] and acute pancreatitis is unknown.[27]

Differential diagnosis
Erythema ab igne [Figure 3] is a heat‑induced skin disorder 
that begins as a reversible LR, then, with continued heat 
exposure, evolves into a fixed reticulated hyperpigmentation 
in the same pattern. Other cutaneous eruptions may have a 
reticulated pattern, which might be confused with LR, including 
reticulated erythematous mucinosis and some viral exanthems, 
such as erythema infectiosum. Poikiloderma may present with 
a reticulate pattern (eg, mycosis fungoides, dermatomyositis, 
or GVHD); but, the presence of epidermal changes and 
telangiectasias will help distinguish these conditions from LR.[5]

Pathology
The histopathology of LR varies depending on the 
underlying cause. In idiopathic or physiologic forms, no 
histopathological changes are seen. In secondary causes of LR, 
a number of changes may occur, including vasculitis, calcium 
deposition within vessel walls  (calciphylaxis), intravascular 
eosinophilic plugging  (monoclonal cryoglobulinemia), 
intraluminal thrombosis (hypercoagulable states), cholesterol 
clefting (cholesterol emboli), and crystal deposition (oxalosis). 
In Sneddon’s syndrome, vessel walls demonstrate endothelial 
inflammation and subendothelial myointimal hyperplasia with 
partial or complete occlusion of affected arterioles. To locate 
the histopathological changes, it is necessary to sample 
the affected arterioles. A  large elliptical biopsy from the 
nondiscolored skin in the center of the net pattern is necessary, 
and serial sectioning may be required.[5]

SUMMARY

A variety of systemic diseases may be associated with 
LR. In adults, the most frequently associated diseases 
are characterized by vessel wall disease or intravascular 

obstruction. In the former group, lupus erythematosus is 
particularly important, because LR along with anticardiolipin 
antibodies are markers of serious cerebrovascular and renal 
disease. Appropriate evaluation of patients presenting with LR 
includes a careful history and physical examination. Laboratory 
investigations, including a complete blood count, platelets, 
coagulation profile, cryoproteins, antinuclear antibodies, and 
anticardiolipin antibodies, are useful screening methods for the 
important associated systemic diseases.

WORKUP

The evaluation of a patient presenting with LR can be a tough 
task. However, because there is potential for association with 
many different significant systemic diseases [Algorithm 2],[11] 
it is very important that every patient be evaluated carefully. 
Algorithms 3 and 4 help to evaluate an infant and adult 
presenting with LR/LRC.[11]

The first step is a detailed history and physical examination. 
The history of illness should specifically inquire about the 
location of LR, exacerbating and alleviating factors  (eg, 
ambient temperature), duration of attacks, and cutaneous 
symptoms. Other areas of particular importance are questions 
regarding symptoms of autoimmune connective tissue 
disease, any personal or family history of thrombosis or 
hypercoagulability, new neurologic symptoms, and a general 
review of systems. Recent vascular procedures are important 
to be aware of, as are symptoms of recent infection. A general 
medical history inquiring about renal failure and medications, 
is also important. Risk factors for hepatitis C should also be 
elicited.

Particular areas of importance on physical examination include 
noting the location of LR and the presence of ulcerations or 
nodules as these two findings are suggestive of vasculitis.

Laboratory studies should be directed by the history and 
physical examination. With a few exceptions, extensive 
screening studies are extremely unlikely to be useful. One 
possible exception is a lupus anticoagulant panel, which is 

Figure 3: Erythema ab igne
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CONCLUSION

LR presents a diagnostic challenge. We have reviewed the 
recent literature on this topic with suggestions for evaluation 
and classification of patients presenting with LR including 
algorithms. In cases of primary LR, no treatment is necessary. 
Patients diagnosed as idiopathic LR should avoid exposure to 
cold conditions. Conservative measures such as limb elevation 
and compression stocking may be helpful in symptomatic 
patients of LR. When underlying disorders are identified, 
management should be directed at treating these disorders.
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