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Abstract
Purpose of Review To provide an updated review on epidemiology, clinical manifestations, diagnostic assessment, treatment,
and prognosis of localized vasculitis, following the 2012 Revised International Chapel Hill Consensus Conference Nomenclature
on single-organ vasculitis.
Recent Findings Localized, single-organ vasculitides encompass a group of rare conditions in which there is no evidence of
concomitant systemic vasculitis. Most data on this topic derives from case reports and small case series. Although some aspects
of these diseases, such as clinical manifestations and histologic findings, have already been extensively investigated, there is still
a lack of robust data concerning the pathogenesis, epidemiology, and treatment.
Summary Localized vasculitides may have a wide range of clinical features depending on the organ affected. The inflammatory
process may have a multifocal/diffuse or unifocal distribution. Diagnosis is usually based on histopathology findings and
exclusion of systemic vasculitis, which may frequently pose a challenge. Further research on treatment is warranted.

Keywords Single-organ vasculitis . Cutaneous leukocytoclastic angiitis . Cutaneous arteritis . Isolated aortitis

Introduction

Systemic vasculitides are a group of heterogeneous conditions
characterized by inflammation of the blood vessels, commonly
affecting various vascular territories and organs. Less frequently,

vasculitis may also manifest in a localized fashion, reflecting a
limited expression of a systemic vasculitis (e.g., localized granu-
lomatosis with polyangiitis) or a vascular inflammation restricted
to only one organ or organ system [1–3]. To facilitate distinction
between both forms of localized vasculitis, the 2012 Revised
International Chapel Hill Consensus Conference (CHCC)
Nomenclature of Vasculitides proposed the term single-organ
vasculitis (SOV) to define “vasculitis in arteries or veins of any
size in a single organ that has no features that indicate that it is a
limited expression of a systemic vasculitis.” Currently, it incor-
porates the following vasculitis: cutaneous leukocytoclastic
angiitis, cutaneous arteritis, primary central nervous system
(CNS) vasculitis, isolated aortitis, and others [4].

SOV should be named according to the specific organ in-
volved and pattern of inflammation observed. The inflamma-
tory process distribution in SOV may be multifocal/diffuse
(e.g., skin, CNS, renal, peripheral nervous system) or unifocal
(e.g., aorta, breast, gastrointestinal, and urogenital structures)
within an organ or organ system [1–3]. In addition, vascular
inflammatory patterns in SOV may be granulomatous or non-
granulomatous and, in most cases, are histologically indistin-
guishable from systemic vasculitis [2].

A few rare cases of patients who are diagnosed initially as
having SOV may later evolve into systemic disease (e.g., cu-
taneous arteritis as the first manifestation of systemic
polyarteritis nodosa). Therefore, a minimum disease
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monitoring of 6 months should be guaranteed to confirm the
isolated nature of the vasculitis and safely exclude a systemic
illness [2].

This review aims to provide the most recent evidence on
clinical features and management of the SOV included in the
CHCC nomenclature, with a part icular focus on
leukocytoclastic angiitis and cutaneous polyarteritis nodosa.
Other forms of localized, single-organ vasculitis will also
briefly be discussed.

Cutaneous Leukocytoclastic Angiitis

Cutaneous leukocytoclastic angiitis (CLA) has been previous-
ly known as cutaneous leukocytoclastic vasculitis, cutaneous
small vessel vasculitis, hypersensitivity vasculitis, and cutane-
ous necrotizing vasculitis. It reflects inflammation of the
small-sized blood vessels in the superficial dermis, usually
post-capillary venules [5]. CLA differs from cutaneous arter-
itis in the sense that it affects all small blood vessels (arteries,
capillaries, and venules), rather than just the arteries. The term
leukocytoclastic refers to the damage caused by nuclear debris
from infiltrating neutrophils in and around the vessels, includ-
ing fibrinoid necrosis [5]. CLA is not a disease entity but
represents a vascular reaction pattern mainly due to circulating
immune complexes that may include idiopathic and secondary
presentations.

CLA is the most common cutaneous vasculitis seen in clin-
ical practice [5, 6] with an annual incidence of 45 per million
[7]. It occurs in all age groups and has a slight female predom-
inance [8, 9]. It is much more common in adults than in chil-
dren [5].

Clinical Features

CLA is characterized initially by red-to-pink macules and
papules, evolving into a fully developed, classic appearance
of non-blanching petechiae and palpable purpura (Fig. 1a) [5].
These lesions may coalesce and ulcerate. Urticarial lesions,
hemorrhagic bullae, small vesicles, pustules, or erythema
multiforme–like lesions may also develop, but are less com-
mon [5]. The lesions are most frequently symmetrical and
found below the waist, in gravity-dependent areas, or areas
of constrictive clothing. In most cases, these lesions do not
cause accompanying symptoms; however, itching, burning, or
pain may occur [5]. Presence of other CLA-related symptoms
will depend on the underlying cause of vasculitis [10].

Association with Systemic Vasculitis and Other
Diseases

In primary CLA, there is no internal organ involvement.
However, visceral involvement can occur later in the disease

course, revealing a previously occult systemic small vessel
vasculitic process. CLA can also have various identifiable
causes (Table 1), including medications, infections, such as
Corona Virus Disease 2019 (COVID-19) [11, 12], allergens,
immune-mediated conditions, and malignancies, most fre-
quently hematologic [5, 10, 13•, 14–20]. Medications and
infectious pathogens are most common in adults [10, 13•,
14], while IgA vasculitis frequently affects children [10].
Nevertheless, in around half of the cases, no underlying cause
is found [7, 10, 13•, 14].

In systemic vasculitis, the systemic involvement often pre-
cedes the cutaneous lesions, but the interval can be as short as
days or as long as years [9]. When the inciting agent is a drug
or an infectious agent, most patients develop symptoms from
the seventh to the tenth day after antigen exposure [21]. Drug-
induced antineutrophil cytoplasmic antibody (ANCA)–asso-
ciated vasculitis (AAV) is a notable exception, in which a year
or more can separate the start of the causative medication and
the clinical manifestations [8]. There is a large variety of drugs
associated with drug-induced ANCA-associated vasculitis
which mainly include anti-thyroid drugs and tumor necrosis
factor inhibitors [22]. Notably, it has been suggested that the
risk of developing AAV may be related to the duration of
treatment with some drugs, such as propylthiouracil [22].
When the provoking agent persists, such as in hepatitis C–
related cryoglobulinemic vasculitis or rheumatoid arthritis,
chronic vasculitis can be observed, with fluctuating lesions
or persistent lesions of different ages.

Diagnostic Evaluation

The assessment of a patient with suspected CLA should be
directed at confirming the diagnosis, defining the underlying
etiology and excluding major organ involvement. Careful in-
vestigation for an inciting factor is imperative because remov-
al of the underlying cause may result in the resolution of the
CLA [23]. Patients should be questioned for symptoms sug-
gestive of infection or systemic disease, such as systemic vas-
culitides or connective tissue diseases. In addition, history of
new medication intake, illicit drug consumption, and associ-
ated comorbidities should be ascertained.

The request for diagnostic tests should be guided by the
patient’s history and clinical manifestations. If the CLA cause
is not apparent, initial laboratory workup should include a
complete blood count, acute phase reactants (erythrocyte sed-
imentation rate [ESR] and C-reactive protein [CRP]), liver and
kidney functions, serum protein electrophoresis, hepatitis C
antibody (and potentially hepatitis B antibodies), and urinaly-
sis with microscopy. Depending on the clinical setting, other
laboratory tests may also be appropriate, such as antinuclear
antibodies (ANA), complement (CH50, C3, and C4) levels,
rheumatoid factor (RF), ANCA, antiphospholipid antibodies,
cryoglobulins, and HIV testing.
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In most cases, a skin biopsy should be sought to determine
if the clinical findings are truly due to vasculitis [9]. It should
preferably be performed within the first 48 h after the appear-
ance of skin lesions [10]. If more time has passed, the biopsy
should be directed at lesions with 24 to 48 h old [5, 24].
Typical histologic findings include the presence of vascular
and perivascular infiltration, predominantly of neutrophils,
particularly affecting the superficial dermal plexus; formation
of nuclear dust (leukocytoclasis); extravasated erythrocytes;
and fibrinoid necrosis of the vessel walls (Fig. 1b, c, d) [25].
Vasculitis cannot be diagnosed with certainty unless there is
visible vessel wall damage and inflammatory cells in vessel
walls. Presence of eosinophils may also be seen, pointing
towards drug-related CLA. Direct immunofluorescence
(DIF) microscopy is an indispensable element of CLA evalu-
ation of unclear cause that persists for more than 4 weeks. It
should ideally be performed on a lesion that is less than 24 h
old. In CLA, DIF can show both complement and immuno-
globulins in vessel walls; rarely, necrotizing venulitis through-
out the mid- and deep-dermis can also be seen [25]. DIF may
be crucial to identify the underlying etiology of vasculitis. It is
particularly important for the detection of IgA-predominant
deposits in IgA vasculitis (Henoch-Schönlein purpura) [26]
and for distinguishing immune complex-mediated from the
least common pauci-immune vasculitis [27].

Treatment and Prognosis

Treatment of secondary CLA should be directed towards the
underlying cause of the vasculitis. Idiopathic CLA often re-
solves within a few weeks [15, 16], and thus, management of
most of these patients includes confirming the lack of an iden-
tifiable cause and the alleviation of symptoms [28].
Conservative measures such as leg elevation, stockings, and
topical steroids are helpful to relieve the itching and burning
sensation [17]. Furthermore, non-steroidal anti-inflammatory
drugs (NSAIDs) may be useful for pain management, and oral
antihistamines may help to suppress pruritus. Chronic or re-
current disease develops in approximately 10% of patients
[15, 17]. Presence of cryoglobulins, arthralgia, and absence

of fever have been identified as risk factors for chronic cuta-
neous disease, whereas paresthesia, fever, and absence of
painful lesions for systemic involvement [29].

Systemic immunomodulatory therapy is usually reserved
for the subset of patients who develop complications [28],
such as hemorrhagic bullae, cutaneous necrosis, ulceration,
or chronic or recurrent disease. Treatment data for primary
CLA is primarily based on case reports [28], so the strength
of putative recommendations is very low.

The initial approach to CLA usually includes the use of a
short course of prednisone, typically at a dose of 0.5–1 mg/kg/
day until lesion formation stops, followed by a quick taper over 3
to 6 weeks [28, 30]. Maintenance therapy with colchicine [30,
31] or dapsone [32–34] can be initiated, although there is still
limited data supporting their efficacy. Azathioprine (0.5–2.5
mg/kg/day) may be used in refractory cases [30, 35], with an
expected response in the first 2 months of therapy. There is a
generalized lack of solid evidence for the use of other immuno-
suppressants in primary CLA. Methotrexate (10–25 mg/week)
has been reported to be effective in CLA secondary to rheuma-
toid arthritis [36–38], with clinical responses occurring within 4
to 8 weeks. Although hydroxychloroquine is occasionally used
in daily practice for treating patients with CLA, there is only
scarce evidence for its clinical benefit in urticarial vasculitis
[30, 39, 40]. In addition, successful treatment with mycopheno-
late mofetil (2–3 g/day) has only been documented in a few case
reports of refractory primary CLA [41], urticarial vasculitis [42],
and IgA vasculitis [43]. For those infrequent cases of severe
forms of CLA, rituximab [44–46], infliximab [47], and intrave-
nous immunoglobulin [48] may pose as treatment alternatives.
Cyclophosphamide and cyclosporine are usually reserved for
refractory, severe, or secondary CLA when other therapies are
not available, but with conflicting results [21, 49–51]. Figure 2
shows a proposed treatment algorithm for cutaneous
leukocytoclastic angiitis.

When chronic or recurring CLA is asymptomatic, deferring
treatment may also be an option. Post-inflammatory hyperpig-
mentation and red-brown hemosiderin deposits commonly re-
main in the skin after an episode of CLA. These lesions tend to
resolve slowly over time.

Fig. 1 Cutaneous leukocytoclastic angiitis. (a) Patient with CLA in lower
extremities. (b) Inflammation in superficial dermis mostly involving
small venules (black arrows), with predominant number of neutrophils
and extravasation of erythrocytes (red arrow) (H&E × 25). (c) Infiltration

of vessel walls with neutrophils which also extend into de perivascular
zone and beyond (black arrows) (H&E × 100). (d) Visible vessel wall
damage with necrosis, hyalinization and fibrin, and inflammatory cells in
vessel wall (H&E × 400)
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Table 1 Known causes of
cutaneous leukocytoclastic
angiitis

Drugs

Anti-infective Cardiovascular Rheumatology

Cephalosporins

Penicillin Furosemide Allopurinol

Vancomycin Spironolactone Colchicine

Erythromycin Thiazides Non-steroidal anti-

Doxycycline Beta-blockers inflammatory drugs

Clindamycin Amiodarone Paracetamol

Quinolones Diltiazem Cyclophosphamide

Trimethoprim- Hydralazine Methotrexate

sulfamethoxazole Captopril Azathioprine

Rifampicin Warfarin TNF inhibitors

Isoniazid Heparin Secukinumab

Acyclovir Metformin Rituximab

Others

Sulphonamides

Selective serotonin reuptake inhibitors, amitriptyline, trazodone

Tamoxifen

Phenytoin, valproic acid, carbamazepine

Influenza, anti-pneumococcal and BCG vaccines

Radiocontrast media containing iodine

Infection

Post-infectious Chronic infections

Streptococcal upper airway infection HIV

Staphylococcus aureus infections Hepatitis B virus

Chlamydiaceae Hepatitis C virus

Neisseriaceae Syphilis

Mycobacterial infections Endocarditis

COVID-19 Infected shunts

Cancer

Blood-borne cancer Respiratory tract cancer Gastro-intestinal cancer

Lymphoma Lung squamous cell carcinoma Squamous cell carcinoma of oesophagus

Leukaemia Lung adenocarcinoma Intestinal adenocarcinoma

Multiple myeloma Bronchial carcinoma Pancreatic adenocarcinoma

Plasmacytoma Genito-urinary cancer Others

Monoclonal gammopathy Renal cell carcinoma Anaplastic sarcoma
Myelofibrosis Urinary bladder carcinoma

Prostate adenocarcinoma

Immune-mediated diseases

Vasculitis Connective tissue diseases Others

ANCA-associated vasculitis

Cryoglobulinemia

IgA vasculitis

Mixed connective tissue

disease

Antiphospholipid syndrome

Anti–glomerular basement

membrane disease

Systemic lupus

erythematosus

Inflammatory bowel disease

Erythema elevatum diutinum
Behçet’s disease Sjögren’s syndrome

Hypocomplementemic

urticarial vasculitis

Rheumatoid arthritis

TNF, Tumor necrosis factor; BCG, Bacillus Calmette–Guérin; HIV, human immunodeficiency virus; ANCA,
Anti-neutrophil cytoplasmic antibodies; COVID-19, Corona Virus Disease 2019
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Cutaneous Arteritis

Cutaneous polyarteritis nodosa (CPAN) was first described by
Lindberg in 1931 as a form of polyarteritis nodosa (PAN)
limited to the skin [52]. In the 2012 CHCC, CPAN was
termed cutaneous arteritis and considered an SOV [4].
Although cutaneous arteritis and systemic PAN are both nec-
rotizing arteritis of the subcutaneous tissue or lower dermis
sharing similar cutaneous manifestations, multi-organ in-
volvement only occurs in the latter [25, 53].

Cutaneous arteritis is a rare disease, with a currently un-
known incidence and prevalence [54]. It can affect all age
groups, with an average age of onset between 40 and 50 years
[55, 56]. Cutaneous arteritis is slightly more predominant in
women, with a female:male ratio of 1.9–3.4:1 [55–59].

The etiology of cutaneous arteritis remains unclear. A po-
tential association with the deposition of immune complexes
has been reported, with previous studies revealing IgM and
C3 deposits in the arterial wall by DIF [60, 61]. Moreover, the
use of minocycline, history of infections by group A β-
hemolytic Streptococcus, and other conditions such as inflam-
matory bowel have been associated with cutaneous arteritis

[62–66]. A genetic deficiency of adenosine deaminase type
2 (ADA2) has also been reported as a cause for cutaneous
arteritis vasculopathy [67, 68].

Clinical Features

Cutaneous arteritis usually presents with tender nodules in
28.6–100% of cases, often multiple, with a red-dark or
reddish-purple color, and measuring between 0.5 and 3cm in
diameter [55, 57, 58, 69–73]. Livedo reticularis, racemose, or
unspecified may also occur in 16.7–80.0% of cases, and ul-
cerations in 14.3–63.7% of cases [55, 57–59, 69–74].

Less frequent manifestations of the disease are purpura (0–
32%) and atrophie blanche (25.8–45.4%) [57–59, 72]. Severe
cases of gangrene have also been reported [69, 70, 75, 76].
Cutaneous arteritis–related lesions are most commonly found
on the legs, in up to 97% of cases [55, 57, 58, 72].

Although being considered a vasculitis limited to the skin,
cutaneous arteritis can also involve the nerves and muscles
underlying the affected skin [55, 57]. Therefore, paresthesia
(25–45.2%), myalgia (22–75%), and neuropathy (2–50%)
may occur [55, 57–59, 69–72, 74]. Arthralgia (19.4–75%)

Fig. 2 Proposed treatment
algorithm for cutaneous
leukocytoclastic angiitis. (1) If
refractory primary CLA, urticarial
vasculitis, or IgA vasculitis. (2) If
CLA secondary to rheumatoid
arthritis. (3) If urticarial vasculitis
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and constitutional symptoms such as fever, weight loss, and
asthenia (13.3–67.7%) have also been reported [57, 59,
69–72, 74].

Diagnostic Evaluation

The diagnosis of cutaneous arteritis is based on clinical man-
ifestations, suggestive histology, and exclusion of systemic
involvement.

In order to exclude other possible causes of vasculitis or
systemic PAN, a thorough disease assessment, including the
request of a complete blood count, CRP and ESR, renal and
liver function tests, cryoglobulins, RF, ANCA, ANA, and
complement levels, is often required [65]. However, in cuta-
neous arteritis, laboratory findings are often unspecific. Mild
anemia, moderate leukocytosis, and increased acute phase re-
actants are frequently encountered [55, 69–73]. ANCA is usu-
ally negative, except for perinuclear ANCA in minocycline-
induced cutaneous arteritis [66].

Histologically, an incisional biopsy is preferred and should
include adipose tissue. It can show neutrophilic muscular vessel
vasculitis at arterial branch points, located either at the dermal–
subcutis junction or within the subcutis (Fig. 3) [25, 77]. As
vessel involvement is segmental and focal, repeated biopsies
may be necessary [9, 25, 77]. Direct immunofluorescence may
show vascular deposits, mainly C3 and IgM [60, 61].

In patients with symptoms suggesting systemic involve-
ment, such as abdominal pain and renal dysfunction or hyper-
tension, an imaging exam should be considered to exclude this
hypothesis [72].

In 2008, Nakamura et al. [78] proposed draft diagnostic
criteria for cutaneous arteritis consisting of the presence of
cutaneous manifestations (subcutaneous nodules, livedo, pur-
pura, and ulcers) and compatible histology showing fibrinoid
necrotizing vasculitis of small- and medium-sized arteries,
without disease manifestations suggestive of systemic in-
volvement of PAN (fever, weight-loss, hypertension, renal
or intestinal manifestations, cerebral vasculitis, heart disease,
pleuritis, peripheral neuropathy or arthralgia/myalgia out of
the skin lesion, and abnormal arteriography). However, as
mentioned above, some patients may have mild constitutional
symptoms and still be diagnosed with vasculitis limited to the

skin. These criteria are yet to be validated and, therefore,
should be used with caution in clinical practice.

Treatment and Prognosis

Treatment of cutaneous arteritis includes a wide range of op-
tions, highly dependent on disease manifestations and severi-
ty. Initial conservative measures on self-care should be
instructed to all patients, such as prevention of cold exposure,
leg rest and elevation, and avoidance of excessive standing or
wearing tightfitting clothes [23].

Mild cases presenting with nodular skin lesions and livedo
reticularis can be managed with topical glucocorticoids and
oral NSAIDs [55, 69, 73, 74]. Dapsone can also be used [59,
79]. Occasionally, lower doses of oral glucocorticoids (<
20mg/day of prednisone or equivalent) may be necessary to
induce remission [55, 59, 69, 71].

In relapsing or severe forms of the disease (e.g., presence of
ulcers, necrosis, or neuropathy) and cases refractory to gluco-
corticoids, immunosuppressive agents should be considered,
in addition to higher doses of glucocorticoids (> 20mg/day of
prednisone or equivalent, oral, or IV). In a recent retrospective
study, which included 31 patients diagnosed with cutaneous
arteritis, more than half the cases required immunosuppressive
agents to control disease manifestations [57], being metho-
trexate the treatment of choice (51.6 %) [57]. Other drugs,
such as azathioprine, sulfasalazine, and mycophenolate, have
also shown efficacy in treating patients with this disease [59,
73, 74, 80•, 81]. Due to its safety profile, cyclophosphamide
should only be reserved for very severe forms of the disease
[72, 74, 80•, 82].

Evidence on the use of biologic agents to treat cutaneous
arteritis is scarce. Rituximab has been suggested as an appro-
priate alternative to cyclophosphamide, particularly in patients
with severe cutaneous arteritis presenting with ulcers or ne-
crosis [80•]. Anti-TNF treatment, namely infliximab and
etanercept, has also been successfully employed in six cases
of refractory pediatric cutaneous arteritis [79]. Nevertheless,
prospective studies are warranted. Figure 4 shows a proposed
algorithm for cutaneous arteritis treatment.

In specific cases of association with streptococcal infection,
penicillin should be included in the treatment management.

Fig. 3 Cutaneous arteritis. (a)
Affected artery in the upper
subcutis showing marked fibrin
extravasation into the wall (black
arrow) (H&E × 100).
Inflammation is localized to the
vessel and its immediate vicinity.
(b) The fragmentation of the
internal elastic lamina (arrow) is
best appreciated by the use of a
stain for elastic tissue (orcein ×
200)
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For patients whose relapses are associated with recurrent in-
fections, long-term penicillin and tonsillectomy may be nec-
essary [62, 64, 72].

The prognosis of cutaneous arteritis is usually favorable,
without other organ complications; however, it can have a
chronic and relapsing course [59]. Progression to systemic
PAN is unusual and has only been described in up to 2.4–
10% of cases [59, 69].

Differences Between Cutaneous Arteritis and
Systemic PAN

While it is still debated if cutaneous arteritis should be considered
a cutaneous form of PAN [55, 59, 73], the 2012 CHCC clearly
separates these entities and does not consider cutaneous arteritis
as a limited manifestation of systemic PAN [4].

Systemic PAN can present the same skin manifestations
that cutaneous arteritis presents in up to 58% of patients
[83]. Moreover, they both occur in patients with a mean age
of approximately 50 years [84], share the same histologic
findings [25, 83], and are not associated with the presence of
ANCA [4].

Nevertheless, unlike cutaneous arteritis, systemic PAN af-
fects more frequently the male sex, with a male:female pro-
portion of 1.5:1 [59, 80•, 84], and can present visceral involve-
ment in any organ, except for the lungs [84], ultimately lead-
ing to tissue ischemia or hemorrhage due to arterial occlusion
and/or rupture of the related inflamed arteries [83]. Therefore,
systemic PAN is associated with worse outcomes and higher
mortality rates than cutaneous arteritis [59, 85]. Although

cutaneous arteritis follows a more benign disease course, it
has also been reported to present higher rates of relapse than
systemic PAN [59, 74, 80•].

Primary Central Nervous System Vasculitis

Primary CNS vasculitis, or primary angiitis of the CNS, is a
rare and diffuse SOV affecting the brain and spinal cord. It is
often a severe form of vasculitis, with a wide range of possible
neurological symptoms and signs that frequently requires ag-
gressive immunosuppressive therapy to control disease man-
ifestations (e.g., high doses of glucocorticoids and cyclophos-
phamide) [86]. Further details on this disease have recently
been reviewed in this journal [87].

Isolated Aortitis

Aortitis encompasses a group of non-infectious and infectious
disorders leading to inflammation of the aorta [88•, 89–91].
Many systemic diseases may involve the aorta, namely giant
cell arteritis (GCA), Takayasu’s arteritis (TAK), other vascu-
litides (Behçet’s disease, Cogan’s syndrome, AAV, relapsing
polychondritis), non-vasculitis rheumatic disorders (rheuma-
toid arthritis, ankylosing spondylitis, systemic lupus erythe-
matosus), IgG4-related disease (IgG4-RD), and sarcoidosis.
Infectious aortitis is far less common than non-infectious
aortitis, particularly in developed countries, and may be
caused by syphilis, mycobacterium tuberculosis, and

Fig. 4 Proposed treatment
algorithm for cutaneous arteritis.
(1) Severe disease: presence of
ulcers, necrosis, or neuropathy.
(2) Infliximab or etanercept
(evidence based on pediatric
cases)
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bacterial, viral, or fungal infections [90, 92]. In some patients,
aortitis may be identified without other accompanying fea-
tures suggestive of systemic vasculitis, termed by the 2012
CHCC nomenclature as “isolated aortitis” [4]. In 2015, a con-
sensus statement of the Society for Cardiovascular Pathology
and the Association for European Cardiovascular Pathology
endorsed the terminology “clinically isolated aortitis” to de-
scribe patients with histopathologic features of aortitis inci-
dentally found after the examination of resected aortic seg-
ments [91]. Nevertheless, no specific histologic pattern is at-
tributed to this proposed subgroup of patients. They may
present a granulomatous inflammation, indistinguishable
from cases of GCA or TAK, or less frequently a
lymphoplasmacytic inflammation with the same features as
patients with IgG4-RD [91].

Isolated aortitis may also be identified by vascular imaging
(e.g., MRA, CTA, FDG-PET) [88•, 93, 94]. In comparison to
the pathologically defined isolated aortitis, patients with
imaging-defined isolated aortitis often have involvement of
the aortic arch and descending thoracic aorta, but not so com-
monly of the ascending aorta (Fig. 5); frequently present an
accompanying increase in CRP and ESR values; and may
have an underlying infection as described above as the cause
of aortitis [88•].

Currently, it is still unclear if isolated aortitis is a distinct
disorder or, by contrast, a group of heterogeneous diseases
with the same initial presentation. It is also not known if a
patient presenting with isolated aortitis may, in fact, have a
smoldering, subclinical inflammation in other locations that
may take years to unravel. Therefore, managing patients with
isolated aortitis poses a challenge. In a first approach, it is
crucial to exclude infection given the obvious treatment im-
plications [92]. Then, immunosuppressive therapy is frequent-
ly initiated. Most treatment regimens used in these patients are
extrapolated from the evidence available for GCA and TAK.

Although still debatable, systemic glucocorticoids are the
mainstay therapy for patients with isolated aortitis, particularly
to prevent the occurrence of aortic aneurysms and dissections
in the future [93, 95–98]. Other immunosuppressants, such as
methotrexate, azathioprine, cyclophosphamide, and toci-
lizumab, have also been successfully applied [93]. In the cases
of aortitis in the context of IgG4-RD, rituximab may also
present as an effective alternative [99, 100].

Other Single-Organ Vasculitides

These include other less frequent forms of SOV that may have a
unifocal or multifocal distribution. Unifocal variants of SOV
have been reported to affect the breasts, testicles, gynecological
and gastrointestinal organs, and the already mentioned aorta [1].
In general, the diagnosis of SOV at these sites is usually
established incidentally after unrelated biopsy/surgical proce-
dures [101–103]. It frequently follows a benign course, and pro-
gression to systemic vasculitis is uncommon. Surgical excision is
often sufficient to attain cure; however, systemic glucocorticoids,
with or without additional immunosuppression, are sometimes
necessary to achieve remission [101–104].

SOV of the breasts usually manifests with one or more
painful nodules that can be unilateral or bilateral [101].
Histology often reveals small- and medium-sized vessel in-
flammation, with or without vessel necrosis, which can be
granulomatous or non-granulomatous [101]. Exclusion of sys-
temic vasculitis [105] is crucial, given there have been reports
of granulomatosis with polyangiitis (GPA), GCA, and PAN
cases involving the mammary tissue [101, 105, 106].
Differential diagnosis with non-puerperal mastitis, sarcoido-
sis, fungal infections, tuberculosis, Mondor’s disease, and ma-
lignancy should also be considered [1, 101, 106].

Fig. 5 Computed tomography
angiogram of a patient with
isolated aortitis. Axial view (a)
and sagittal view (b) showing
concentric wall thickening of the
aortic arch and descending
thoracic aorta (green arrows)
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Gynecologic vasculitis commonly presents as an SOV
rather than as a manifestation of a systemic vasculitis (e.g.,
GCA) [103, 107]. Gynecologic SOV often affects the cervix
and manifests with vaginal bleeding, whereas systemic vascu-
litis with gynecologic involvement is more frequently associ-
ated with asymptomatic abdominal masses [103].
Histologically, both gynecologic SOV and systemic vasculitis
with gynecologic manifestations can affect medium and small
vessels; however, gynecologic SOV is more commonly asso-
ciated with non-granulomatous changes and systemic vascu-
litis with granulomatous inflammation [103].

Testicular vasculitis usually presents with a unilateral pain-
ful testicular mass or enlarged testicle [102]. It is frequently
interpreted initially as a malignant tumor, which should al-
ways be ruled out [102, 108]. Biopsy findings commonly
reveal the predominant involvement of medium-sized vessels
with a non-granulomatous inflammation pattern [102, 108].
Concomitant systemic vasculitis must be sought, in particular
systemic PAN [102, 108].

Vasculitis of abdominal territories occurs less frequently as
an SOV than as part of a systemic vasculitis, in particular PAN
[2, 109]. Nevertheless, gastrointestinal SOV has been reported
in the appendix (most common location), esophagus, stom-
ach, omentum, small and large intestine, gallbladder, and pan-
creas [2]. It often manifests with abdominal pain [59, 110].
Possible complications such as ulcers, bowel perforation, peri-
tonitis, bleeding, and bowel ischemia contribute to a greater
risk of severe morbidity, and mortality that can reach 40% [2,
59, 109, 110]. Although progression to systemic vasculitis has
been previously reported in up to 26% of cases [111], more
recent studies do not confirm this observation [59, 110].

Diffuse or multifocal forms of SOV commonly represent se-
vere variants of SOV that cannot be treated with surgical resec-
tion. Besides the already mentioned skin and CNS involvement,
multifocal SOV may also affect peripheral nerves, kidneys, reti-
na, calf muscles, and coronary and pulmonary vessels [2].

SOV restricted to the peripheral nervous system has been
termed by the Peripheral Nerve Society as “non-systemic vas-
culitis neuropathy (NSVN)” [112], and it accounts for approx-
imately 25% of all vasculitic neuropathies [113]. It is a nec-
rotizing vasculitis, characterized by mononuclear infiltrates
and immune deposits, and it predominantly affects the
small- and medium-sized vessels of the epineurium/
perineurium of the distal nerves [2, 114, 115]. Patients may
present with mult i focal neuropathy, asymmetr ic
polyneuropathy, and distal symmetric polyneuropathy,
resulting in weakness and sensory loss [114]. Moreover,
15% of patients may have purely or predominantly sensory
signs and symptoms, and 20% have no pain [114].
Constitutional symptoms may be present in 30% of patients
[114]. Diagnosis is based on biopsy findings and exclusion of
clinical manifestations suggestive of systemic vasculitis [112].
However, the sensitivity of sural nerve and superficial

peroneal nerve/peroneus brevis muscle biopsies can be as
low as 50–60% [112]. A patient can still be diagnosed with
NSVN, despite the biopsy results, based on a typical clinical
presentation (one or more acute attacks of painful, multifocal,
or asymmetric involvement of sensory or sensory-motor
nerves with lower limb predominance) and electromyographic
or clinical evidence of the disease. [116]. All patients with
progressive or active NSVN should be treated with immuno-
suppressants [112]. Systemic glucocorticoids, in combination
with cyclophosphamide or methotrexate, for induction of dis-
ease remission, represent the best treatment strategy with few-
er disease relapses and long-term sequelae when compared to
glucocorticoids in monotherapy [114]. Rituximabmay also be
an effective alternative, as suggested by the AAV trials [117,
118]. Most patients respond well to treatment; however, dis-
ease relapses may occur in approximately 30% of treated pa-
tients [114, 119, 120]. Approximately 10% of NSVN patients
will progress to systemic vasculitis [113].

Renal vasculitis may also occur without evidence of sys-
temic involvement. Histologic features of patients with renal
SOVmay resemble or be indistinguishable from those seen in
patients with AAV, PAN, or GCA [121–123]. In comparison
to AAV, renal SOV is associated with better outcomes in
terms of progression to end-stage renal disease and death
[124]. Creatinine serum level at disease presentation has been
recognized as the best predictor of poor renal outcomes in
renal SOV [123].

Retinal vasculitis is a sight-threatening inflammatory con-
dition that can rarely occur as an SOV. It is more commonly
associated with other diagnoses, such as systemic vasculitis
(e.g., Behçet’s disease, AAV) or infections (e.g., tuberculosis,
syphilis), which should always be sought [125]. Vasculitis
restricted to the lower limbs, particularly the calves, has also
been described [1, 2] and patients with this variant of SOV
may present AAV-, PAN-, or GCA-type lesions [126–131].
Rare cases of eosinophilic coronary monoarteritis [132–134]
and isolated pulmonary arteritis, also named isolated pulmo-
nary Takayasu’s arteritis [135–139], have also been reported
in the literature and may be associated with life-threatening
disease manifestations.

Conclusion

Localized vasculitides are a group of relatively rare conditions
with a wide range of symptoms depending on the affected
organ. Currently, the term SOV has been more widely used
to better reflect the isolated nature of this subtype of vasculitis.
Diagnosis is usually established based on biopsy findings and
exclusion of systemic involvement, which can frequently be a
challenge in clinical practice. Treatment of SOV can be as
simple as the administration of topical agents but can also
imply surgical excision and/or systemic immunosuppression.
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Nevertheless, there is still a lack of robust evidence to correct-
ly delineate treatment strategies in these diseases. Prognosis of
SOV is usually favorable and with better outcomes than in
systemic vasculitis.
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