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Abstract Cutaneous small-vessel vasculitis (CSVV) is a

disorder characterized by neutrophilic inflammation pre-

dominantly limited to the superficial cutaneous postcapil-

lary venules. CSVV may be idiopathic or may have a

defined cause such as infection, medication, connective

tissue disease, or malignancy. CSVV may also be associ-

ated with extracutaneous disease or systemic vasculitis.

The most common clinical presentation of CSVV consists

of symmetrically distributed palpable purpura of the lower

extremities. In general, lesional skin biopsy samples should

be examined with light microscopy and direct immuno-

fluorescence for adult patients with suspected CSVV. A

complete history, review of systems, physical examination,

and selected laboratory studies also should be performed to

assess for inciting causes or extracutaneous involvement of

CSVV. Treatment varies and depends on the chronicity of

CSVV, the severity of cutaneous involvement, and the

presence or absence of both an underlying cause and

extracutaneous involvement of CSVV. An isolated episode

of CSVV associated with a known inciting factor may be

managed by removal or treatment of the trigger, along with

symptomatic measures. First-line systemic treatments for

chronic, idiopathic CSVV include colchicine or dapsone,

used singly or in combination. Recurrent, chronic, or

severely symptomatic CSVV that does not respond to the

aforementioned therapies may require initiation of an

immunosuppressive agent such as azathioprine, myco-

phenolate mofetil, methotrexate, cyclosporine, or

rituximab.

Key Points

Cutaneous small-vessel vasculitis (CSVV) may be

idiopathic or may have a defined cause such as

infection, medication, autoimmune connective tissue

disease, or malignancy

The approach to a patient with suspected CSVV

includes a careful evaluation of the cutaneous

morphology, assessment of symptoms or signs

indicating extracutaneous involvement, and

identification of possible causes of CSVV

Treatment of CSVV varies and depends on the

chronicity of skin disease, underlying cause,

presence or absence of extracutaneous involvement,

and severity of cutaneous manifestations

1 Introduction

Classification of vasculitis remains challenging. Two com-

monly used schemes are the American College of Rheuma-

tology (ACR) classification criteria [1] and the Chapel Hill

Consensus Conference (CHCC) nomenclature system [2].

The ACR and CHCC systems were intended as clinical

research tools and a nomenclature system, respectively,

rather than as diagnostic criteria for clinicians. A more useful

classification scheme for the practicing dermatologist is one

based on vessel-size predominance [2, 3].

Numerous terms have been used in the literature for

vasculitides predominantly affecting the skin. The CHCC

revised 2012 nomenclature system refers to this entity as
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cutaneous leukocytoclastic angiitis [2], whereas the ACR

criteria of 1990 refer to this entity as hypersensitivity

vasculitis [1]. Our preferred terminology is cutaneous

small-vessel vasculitis (CSVV) [3, 4].

CSVV is primarily limited to the small blood vessels

of the skin but may be associated with larger systemic

vasculitis or extracutaneous involvement [5, 6]. Histo-

logically, CSVV is characterized by perivascular neu-

trophilic inflammation of the postcapillary venules,

fibrinoid destruction of the vessel walls, swelling of

endothelial cells, and extravasation of red blood cells (i.e.,

leukocytoclastic vasculitis) [4]. When vasculitis is idio-

pathic (i.e., no evidence of infection, medication, or other

identifiable cause), it is termed primary CSVV. Although

idiopathic cases of CSVV do occur, they may be asso-

ciated with drug hypersensitivities, systemic inflammatory

conditions, connective tissue diseases, infections, and

malignancies [4–8]. Various CSVV subtypes include

immunoglobulin (Ig) A vasculitis (Henoch-Schönlein

purpura [HSP]) [2], urticarial vasculitis, and cryoglobuli-

nemic vasculitis. The purpose of this overview is to

provide a practical guide to diagnosing, evaluating, and

managing CSVV.

2 Clinical Features, Etiology, and Diagnosis

of Cutaneous Small-Vessel Vasculitis

2.1 Clinical Features and Etiology

CSVV classically presents as symmetric palpable purpura

of the lower extremities and other dependent areas of the

body (Fig. 1). Lesions typically develop in crops and may

be associated with pruritus, pain, and burning. Round, port

wine-colored papules and plaques with inflammation may

be seen [9]. Diascopy of purpuric lesions (application of

direct pressure to the lesion with a glass slide) demon-

strates partial blanching; the blanchable component indi-

cates underlying inflammation (erythema), whereas the

nonblanchable component represents hemorrhage (pur-

pura) [9, 10]. Other clinical presentations include urticarial

lesions [11], ulcerative or infarctive lesions, vesicles [12,

13], pustules, nodules, livedo pattern [14], and targetoid

lesions [15, 16]. Ulcers or nodules may indicate deeper or

medium-vessel involvement [17].

Although 45–55 % of CSVV is idiopathic [18], a search

for underlying causes is essential. CSVV may be caused by

infections (15–20 %), autoimmune connective tissue

Fig. 1 Clinical features of

cutaneous small-vessel

vasculitis. a Purple-red,

partially blanchable and slightly

elevated papules on the dorsal

feet. b Coalescing palpable

purpura on the lower

extremities, with areas of

ulceration. c Older lesions of

palpable purpura in

immunoglobulin A vasculitis,

with areas showing a targetoid

appearance
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disease or inflammatory conditions (15–20 %), hypersen-

sitivity drug reactions (10–15 %), or lymphoproliferative

disorders or malignancies (5 %) [4, 18]. Specific causes of

CSVV are listed in Table 1.

2.2 Diagnosis

2.2.1 Three Key Questions

Although histopathologic and laboratory tests are essential

for the evaluation of CSVV, three key questions can be

used to guide the clinician. First, is the morphology of the

cutaneous eruption consistent with vasculitis? (Fig. 2a).

CSVV commonly presents with palpable purpura devel-

oping in crops on dependent regions of the body. If the

morphology is not consistent with CSVV, diagnoses such

as thrombocytopenia, platelet dysfunction, and coagulation

defects should be considered [19]. Second, does the patient

have any symptoms or signs of extracutaneous vasculitis?

This can be assessed by a detailed review of systems to

screen for potential internal or systemic involvement

(Fig. 2b). Third, does the patient have any identifiable

causes for vasculitis or systemic disease associations?

Underlying causes of vasculitis may be delineated with a

complete history, review of systems, and physical

examination, with particular emphasis on evaluation for

new drug exposures, infectious conditions, autoimmune

diseases, lymphoproliferative disorders, or malignancy

(Table 1).

2.2.2 Skin Biopsy

The diagnosis of vasculitis should typically be confirmed in

adults with a skin biopsy. This usually includes a lesional

specimen for light microscopy (hematoxylin and eosin

[H&E]) and direct immunofluorescence (DIF) (Fig. 2a).

Ideally, separate biopsy samples for H&E and DIF should

be obtained. Histopathology of CSVV classically reveals a

polymorphonuclear infiltrate, primarily affecting postcap-

illary venules, with fibrinoid deposits in and around the

vessel wall, endothelial swelling, and extravasation of red

blood cells (i.e., leukocytoclastic vasculitis) (Fig. 3) [4].

Notably, this histologic pattern is dynamic; in particular,

the timing and location of the biopsy are critical for an

accurate diagnosis. For H&E, a lesion that has been present

for only 18–48 hours is ideal. After 48 hours, histopa-

thology is usually nonspecific, showing an inflammatory

reaction with a predominance of mononuclear cells, rather

than neutrophils [4]. Additionally, it is imperative to obtain

subcutaneous tissue in the biopsy specimen because deeper

dermal involvement may be associated with systemic dis-

ease such as malignancy or connective tissue disease [20].

Reports of the severity of histopathologic changes pre-

dicting clinical severity are mixed [21, 22].

Cutaneous vasculitis has other histopathologic variants

with associated underlying causes. For example, granu-

lomatous vasculitis is more frequently associated with

systemic vasculitis or systemic illness [23], whereas lym-

phocytic vasculitis may be associated with autoimmune

connective tissue disease, viral infection, or drug reaction

[4]. Additionally, some posit that lymphocytic vasculitis

represents a reactive process rather than a primary disease

[4, 24].

Other histologic findings may help determine the

appropriate subtype of CSVV and identify its cause. CSVV

involving small- and medium-sized vessels may suggest

vasculitis associated with antineutrophil cytoplasmic anti-

bodies or connective tissue disease [3]. In patients with

urticarial lesions suggestive of urticarial vasculitis, a der-

mal interstitial neutrophilic infiltrate may indicate hypo-

complementemic urticarial vasculitis, which is more

commonly associated with systemic lupus erythematosus

[4, 11, 25]. Tissue eosinophilia may indicate medication-

induced CSVV [26]. Moreover, the absence of eosinophils

can predict the risk of renal disease in adult patients with

IgA vasculitis (HSP subtype), which may be a useful renal

risk stratification tool when evaluating adults with HSP.

The combination of leukocytoclastic vasculitis without

Table 1 Common causes of cutaneous small-vessel vasculitis

Autoimmune connective tissue disease

Lupus erythematosus

Rheumatoid arthritis

Sjögren syndrome

Inflammatory conditions

Inflammatory bowel disease

Cryoglobulinemia (types II and III)

Anti-neutrophil cytoplasmic antibody–associated vasculitis

Behçet disease

Infection

Streptococcus pyogenes

Hepatitis B and C virus

Human immunodeficiency virus

Medication

Antibacterials (b-lactams [penicillin, cephalosporins],

sulfa drugs, minocycline)

Non steroidal anti-inflammatory drugs

Granulocyte macrophage colony-stimulating factor

Propylthiouracil

Tumor necrosis factor–a antagonists

Levamisole-tainted cocaine

Malignancy

Hematologic

Solid organ

Data from Russell and Gibson [4]
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eosinophils in patients older than 40 years with HSP has

been associated with a 75 % rate of renal disease, a risk

nearly three times greater than for other adult patients with

HSP [27].

2.2.3 Direct Immunofluorescence

The ideal time frame for obtaining a biopsy for DIF is

8–24 hours after lesion onset because immune complexes

may dissipate within 48 hours [4, 28]. The main role of

DIF is to identify major immunoreactants. Lesions with

IgA predominance suggest HSP and are associated with a

higher risk of renal involvement (Fig. 2a). Although the

association with cutaneous IgA deposition and renal

involvement is not uniform and repeated urinalyses over

time remain a better means of assessing renal involvement

in CSVV, a DIF demonstrating positive IgA vascular

fluorescence may prompt the clinician to more vigilantly

monitor serial urinalyses (compared with DIF lacking IgA

predominance). Additionally, increased severity of leuko-

cytoclasis and absence of IgM deposits has been signifi-

cantly associated with relapsing disease in adults with HSP

[29]. Prominent IgM deposition may suggest cryoglobu-

linemia or rheumatoid vasculitis [30]. Hypocomplemen-

temic urticarial vasculitis (HUV) will often show strong C3

immunofluorescence of the blood vessels and basement

membrane zone. A continuous, strong, granular deposition

of immunoreactants (C3 and immunoglobulins) along the

basement membrane zone, termed the lupus band, is also

frequently associated with HUV and a higher incidence of

systemic lupus erythematosus [11]. A negative DIF in the

setting of confirmed CSVV may increase clinical suspicion

for a pauci-immune primary systemic vasculitis [13].

2.2.4 Laboratory Evaluation

The main goals of the laboratory evaluation are to search

for an underlying cause and to exclude systemic

Fig. 2 Approach to cutaneous

small-vessel vasculitis.

a Morphology. b Evaluation.

ANCA anti-neutrophil

cytoplasmic antibody, BMZ

basement membrane zone, CTD

connective tissue disease, DIF

direct immunofluorescence,

H&E hematoxylin and eosin,

HSP Henoch-Schönlein

purpura, Ig immunoglobulin,

SLE systemic lupus

erythematosus
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involvement (Fig. 2b). The laboratory evaluations per-

formed differ greatly, depending on whether the disease

has a clear inciting factor or cause, shows systemic

involvement, or is recurrent. Table 2 outlines our preferred

laboratory approach. Furthermore, in patients with chronic

or recurrent CSVV of unclear origin, we also suggest

periodic clinical and laboratory evaluation to exclude an

evolving systemic disorder as the underlying cause.

2.3 Management of CSVV

We recommend considering four key principles when

determining the appropriate treatment of CSVV (Table 3).

Treatment varies greatly, depending on the answers to

these questions.

In a patient with a single episode of CSVV, the initial

intervention aims to identify the cause of the vasculitis and

remove or treat the trigger, which may or may not lead to

resolution. Importantly, in up to 50 % of patients with

CSVV, no underlying cause will be discovered [18]. CSVV

is typically self-limiting (spontaneous resolution); there-

fore, conservative treatment is favored initially [4, 31].

Table 4 outlines our recommendations for management. In

mild disease without evidence of systemic involvement or

development of necrosis or ulceration, treatment should

focus on symptomatic alleviation (Table 4) [4, 32]. A short

course of prednisone (40–60 mg/day) tapered over

4–6 weeks can be considered if the disease is widespread

or severely symptomatic [33]. For patients with recurrence

upon tapering or withdrawal of systemic corticosteroids,

the addition of a corticosteroid-sparing agent should be

considered, rather than reinitiation of corticosteroids [34].

Table 2 Laboratory evaluation

for cutaneous small-vessel

vasculitis

Type of evaluation Indication Laboratory tests

Limited Clear inciting factor in isolated

episode, with no suggestion

of underlying internal organ

involvement or associated

systemic disorder

Complete blood count with differential

Creatinine

Sedimentation rate

Liver function tests

Urinalysis

More extensive Chronic or recurrent disease,

unclear cause, history and

physical examination suggest

underlying internal organ

involvement or associated

systemic disorder

Limited workup PLUS

Hepatitis B and C serology

Streptococcal antibodies

Human immunodeficiency virus antibody

Antinuclear antibody

Extractable nuclear antigen

Rheumatoid factor

Complement levels (C3, C4, total)

Cryoglobulins

Serum monoclonal protein study

(protein electrophoresis and immunofixation)

Peripheral blood smear

Antineutrophil cytoplasmic antibodies

Chest radiography

Stool guaiac

Other tests based on concern for specific

organ involvement, malignancy, etc.

Fig. 3 Histopathology of cutaneous small-vessel vasculitis. Perivas-

cular neutrophilic inflammation of the postcapillary venules, fibrinoid

destruction of the vessel walls, swelling of endothelial cells, and

extravasation of red blood cells are consistent with leukocytoclastic

vasculitis (hematoxylin and eosin; original magnification, 910).

(Photograph courtesy of Lawrence E. Gibson, MD.)
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For patients with chronic and refractory vasculitis or

severe cutaneous disease, initiation of systemic therapies is

indicated. Several reports [32, 35, 36] describe colchicine

treatment as beneficial within 1–2 weeks; however, the

only randomized controlled study to date for colchicine use

in vasculitis did not demonstrate efficacy [37]. Although

dapsone has been shown to be efficacious in case series

[38–41], no placebo-controlled trials have been performed.

Table 3 Key principles to

guide treatment of cutaneous

small-vessel vasculitis

1. Does the patient have an isolated single episode of vasculitis or a chronic (recurrent) condition?

2. Can a cause for the vasculitis be identified (e.g., drug, infection, underlying systemic disorder)?

3. Does the patient have evidence of systemic involvement?

4. How severe is the cutaneous involvement?

Table 4 Treatment

recommendations for cutaneous

small-vessel vasculitis

Type of cutaneous vasculitis Treatment

Single episode Remove inciting cause (if any identified)

Symptom alleviation

Bed rest, leg elevation, compression stocking, oral antihistamines,

topical corticosteroids, nonsteroidal anti-inflammatory drugs

Consider short taper of prednisone (40–60 mg daily for 4–6 weeks) for

widespread, severely symptomatic, or ulcerative or necrotic disease

Chronic and idiopathic First-line

Colchicine (0.6 mg 2–3 times daily)

Dapsone (100–200 mg daily) (obtain glucose-6-phosphate

dehydrogenase level before therapy)

Combination colchicine and dapsone

Second-line

Mycophenolate mofetil (2–3 g daily, in divided doses)

Azathioprine (2–2.5 mg/kg daily if thiopurine methyltransferase levels

are normal)

Methotrexate (10–25 mg weekly; however, may cause cutaneous

vasculitis [4])

Short tapering course of prednisone over 2–3 months while initiating

corticosteroid-sparing agent

Refractory (unresponsive to

above treatment)

Hydroxychloroquine (400 mg daily; only for urticarial vasculitis)

Intravenous immunoglobulin (2 g/kg monthly, divided over 2–4 days)

Rituximab (1 g, intravenous, on days 1 and 15)

Cyclosporine (2.5–5 mg/kg daily, in divided doses; short-term use in

severe disease)

Table 5 Summary of key

points for cutaneous small-

vessel vasculitis

Clinical

presentation

Classic: symmetric, partially blanchable palpable purpura on dependent areas (e.g.,

lower extremities)

Variants: urticarial, ulcerative, pustular, vesicular, nodular, targetoid

Histopathology Classic: polymorphonuclear cells (e.g., neutrophils) around postcapillary venules, with

vessel wall fibrinoid deposits, endothelial swelling, and red blood cell extravasation

Variants: granulomatous, lymphocytic, eosinophilic

Differential

diagnoses

Thrombocytopenia, disorders of coagulation, embolic phenomena, pigmented purpuric

dermatoses, microvascular occlusion

Evaluation 1. Confirm diagnosis of vasculitis through clinicopathologic correlation (i.e., clinical

morphology, skin biopsy)

2. Assess for an underlying cause of vasculitis (i.e., infection, medication, autoimmune

connective tissue disease, inflammatory condition, malignancy)

3. Exclude systemic (extracutaneous) involvement of vasculitis

Management 1. Treatment of underlying cause of vasculitis (if identified)

2. Other treatment options depend upon whether the vasculitis is isolated or recurrent;

widespread or symptomatic; or associated with systemic involvement
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Second-line treatments for recurrent, chronic, or

severely symptomatic CSVV include immunosuppressive

agents. We prefer to start with mycophenolate mofetil

(given its relative ease of laboratory monitoring and

favorable adverse-effect profile compared with other

immunosuppressive agents), which was recently reported

to be effective in a patient with ulcerative CSVV recalci-

trant to colchicine and dapsone [42]. Earlier studies have

also supported its use in systemic necrotizing vasculitis and

HUV [4, 43]. When treating with azathioprine, it is rec-

ommended to titrate the medication dosage according to

the thiopurine methyltransferase enzyme levels [4]. If

CSVV is recalcitrant to both mycophenolate mofetil and

azathioprine, methotrexate can be considered. Although

methotrexate has shown reasonable efficacy, it is important

to be aware that methotrexate-induced CSVV has been

reported [4]. Importantly, treatment recommendations can

be modified, depending on factors such as patient prefer-

ences or comorbid conditions.

Many other treatment options are available for refrac-

tory, idiopathic CSVV; we do not routinely use them,

although some have been reported as moderately success-

ful in case reports or series. Elimination diets showed

improvement in two case series [44, 45]. Hydroxychloro-

quine has successfully treated HUV [46], and rituximab has

been useful in idiopathic CSVV [47]. Tumor necrosis

factor–a antagonists have also been used to treat vasculitis,

but we generally avoid them out of concern for potentially

precipitating CSVV [48]. Moreover, these medications

may mask the cause of CSVV for patients with systemic

diseases (e.g., rheumatoid arthritis, inflammatory bowel

disease) because CSVV may be caused by the biologic

medication or by the systemic disease [48–50].

Patients with persistent ulceration or common variable

immunodeficiency associated with CSVV may benefit from

treatment with intravenous immunoglobulin [51, 52].

Plasmapheresis has also been used to treat patients with

refractory CSVV [53]. Additional immunosuppressants

(e.g., cyclophosphamide, cyclosporine) are not commonly

used but may be beneficial [5, 54].

3 Conclusion

Table 5 summarizes key points for the diagnosis, evalua-

tion, and management of CSVV. Clinicians should be

aware of the clinical and morphologic presentations of

CSVV and the importance of determining extracutaneous

involvement and identifiable causes of disease. Many

treatment options are available, and therapeutic decisions

depend on numerous factors such as whether the episode of

vasculitis is isolated or recurrent, has an identifiable cause,

affects the patient systemically, or has severe cutaneous

involvement. The summary of our approach described here

provides helpful information to clinicians encountering

patients with CSVV in the outpatient and hospital settings.
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