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Abstract

Cutaneous involvement of medium vessel vasculitis most commonly presents
with features of inflammatory subcutaneous nodules, purpura, livedo reticularis,
and ulceration. The clinical and histopathologic features of isolated cutaneous
polyarteritis nodosa (c-PAN) are indistinguishable from the cutaneous involve-
ment of systemic polyarteritis nodosa; however, these conditions differ in their
prognosis and treatment. An approach to distinguish between these clinical enti-
ties is herein described. In addition, conditions commonly mimicking cutaneous
polyarteritis nodosa are reviewed.
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13.1 Introduction

Cutaneous polyarteritis nodosa (c-PAN) is a form of vasculitis that predominantly
affects the medium-sized arteries of the dermis and the subcutaneous tissue without
evidence of systemic involvement. Historically, it has been considered a subset of
classical (systemic) polyarteritis nodosa (PAN). More recent nomenclature has sug-
gested revised terminology classifying c-PAN as a single organ vasculitis (SOV)
and recommended use of the term “cutaneous arteritis” [1]. However, given this
entity has distinct clinical and histopathologic characteristics that differ from cuta-
neous small-vessel vasculitis, another subgroup of SOV, but analogous pathologic
arterial findings indistinguishable from patients with systemic PAN that have cuta-
neous involvement, the term c-PAN remains in frequent use and will be uti-
lized herein.

13.2 Epidemiology, Genetics, Pathogenesis

While the first descriptions of systemic PAN were reported in 1866 by Kussmaul
and Maier (originally termed periarteritis nodosa) [2], it was not until 1931 that
Lindberg described a separate cutaneous-limited form [3]. The true incidence and
prevalence of c-PAN is unknown due to the combination of its rarity and lack of
population-based studies. It is considered rarer than systemic PAN and accounts for
less than 5% of described PAN variants [4]. The average age of presentation of
c-PAN is in the fourth decade of life but can range from newborn (3-5 days old) to
81 years [5-8]. A female predominance has been reported with a male-to-female
ratio ranging from 1:1.7 to 1:3.4 [5, 6]. Ethnic and geographic distribution has been
less well-studied. Of reported cases, Caucasians appear to have a higher frequency
of diagnosis, but c-PAN has also been observed in patients of African-American,
Asian, and Middle-Eastern descent [5, 6, 9—-11].

The etiology and pathogenesis of c-PAN remain unknown. Deposition of com-
plement C3 and immunoglobulin M in the arterial walls has been observed through
direct immunofluorescence and suggests the possibility of an immune-complex-
mediated disease [12, 13]. Elevated levels of circulating antibodies, including anti-
phosphatidylserine-prothrombin complex, have been noted with increased frequency
in some series of c-PAN but have not been validated in all cases [14]. Although only
three descriptions have been reported, c-PAN present in newborns of mothers with
historical or active c-PAN at the time of delivery further supports a possible mecha-
nism of transferred circulating antibodies resulting in arterial inflammation [7, 8,
15]. Mutations in the CERCI gene which encodes for adenosine deaminase 2, a
plasma protein involved in the differentiation of leukocytes and endothelial cells
have been observed in a small subset of patients with childhood-onset, refractory
c-PAN suggesting genetic predisposition may also play a role [16, 17].

The majority of cases of c-PAN are considered idiopathic, but an associated
medical condition or potential inciting event may be described in 30-40%.
Inflammatory bowel disease has been observed in up to 6% of patients with c-PAN
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in one series [5]. Antecedent or active infections have also been demonstrated
among patients developing c-PAN. The most common, particularly in childhood-
onset c-PAN, is Group A B hemolytic Streptococcus [18, 19]. Hepatitis B and C,
parvovirus B19, as well as Mycobacterium tuberculosis have also been reported, but
with notably lower frequency [6, 20-22]. Drug-induced c-PAN is notably uncom-
mon; however, prolonged use of minocycline for treatment of moderate—severe acne
vulgaris is a well-established culprit [23-26].

13.3 Clinical Manifestations and Laboratory Markers
13.3.1 Clinical Manifestations

The definitions of the commonly occurring skin findings observed in c-PAN are
listed in Table 13.1. The most frequent early manifestation of c-PAN is small
(0.5-3.0 cm), tender, palpable subcutaneous nodules which are present in 80—100%
of patients [5, 6, 9]. The lower extremities are preferentially affected (95-100%),
but nodules can also be located on the upper extremities (16-45%) and trunk (13%)
[5, 9]. Head and neck involvement has been reported in 39% of c-PAN in one series
[27] but has not been demonstrated with regularity in larger cohorts [5, 28].
Subcutaneous nodules are typically present concomitantly with ulceration or may
precede sites of ulcer formation by several weeks to months; however, painful ulcer-
ation may be the only finding on initial examination in up to 10% of patients
(Fig. 13.1) [5]. Ulcers may be superficial or deep and often have a punched-out
appearance with a necrotic center (Fig. 13.2). Distribution is similar to subcutane-
ous nodules with lower extremity predilection (100%) and less commonly concomi-
tant ulceration on the upper extremities (20%) and trunk (3-5%) [5, 6, 9].

Table 13.1 Definitions of skin findings in cutaneous polyarteritis nodosa

Term Definition/description

Subcutaneous Abnormal skin tissue growth resulting from inflammation of the vessels

nodules with muscular walls present in the deep dermis and subcutis, commonly
tender and erythematous

Retiform Non-blanchable hemorrhagic skin lesions resulting from the leakage of red

purpura blood cells into the skin due to vascular damage or occlusion following an
angulated or branched distribution

Livedo Mottled reticulated vascular pattern appearing as a net-like or lace-like

reticularis/ purplish discoloration of the skin

racemosa

Atrophie Ivory-colored stellate or angular scar, predominantly on the lower extremity,

blanche occurring after skin injury for which the presence of impaired blood supply

resulted in poor or delayed healing

Ulceration Disruption of the skin accompanied by disintegration of tissue which can
result in complete loss of the epidermis and portions of the dermis and
subcutaneous fat, resulting from reduced vascular perfusion. When present
in the phalanges, this can lead to digital necrosis and gangrene
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Fig. 13.1 Inflammatory
retiform purpura with
small subcutaneous
nodules overlying
cutaneous erosion
involving the posterior
elbow in patient with
cutaneous

polyarteritis nodosa

Fig. 13.2 Inflammatory
retiform purpura and
healing “punch out” ulcers
of medial right ankle

Livedo reticularis and livedo racemosa are observed in 55-78% of patients and
is noted in areas of dependency or points of pressure such as the legs, feet, buttock,
and scapulae (Fig. 13.3) [5, 6, 9, 27]. Atrophie blanche is isolated to the lower
extremities [6] and if present in a patient without evidence of venous insufficiency
or thrombophilic state is strongly suggestive of an underlying necrotizing
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Fig.13.3 Livedo
racemosa involving the
lower extremities in a
young patient with
cutaneous

polyarteritis nodosa

medium-sized vessel vasculitis within the reticular dermis and subcutis [29]. Digital
arterial involvement due to fibrinoid necrosis and thrombotic occlusion is excep-
tional but can lead to gangrene [30].

Localized symptoms resulting from sequelae of cutaneous inflammation are
frequently seen and include edema, pain, and paresthesias. Myalgia and arthralgia
may also occur but are typically mild—-moderate and transient. Constitutional
symptoms of fever, weight loss, and fatigue are observed in approximately one-
third of patients.
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13.3.2 Laboratory Markers

There are no specific or diagnostic laboratory parameters for c-PAN. Erythrocyte
sedimentation rate and C-reactive protein elevation are observed in 60% of patients
and mild anemia in 33% [5, 9]. Antinuclear antigen (ANA) has been observed in up
to 28% of patients but is commonly low-titer [5, 6]. Rheumatoid factor, cryoglobu-
lins, and antineutrophilic cytoplasmic antibodies should be negative although the
latter may be present in low levels among patients with minocycline-induced dis-
ease. Urinalysis should be void of features suggestive of glomerular irritation, such
as proteinuria or hematuria. Evaluation of potential infectious triggers is suggested.
Hepatitis B and C serologies should be obtained but are less strongly associated
with c-PAN in comparison to the systemic form. Due to associations with strepto-
coccal infections, throat culture or antistreptolysin-O titers may be considered in
patients with current or recent symptomatology. The association of Mycobacterium
tuberculosis exposure with c-PAN appears to have geographic variance; therefore,
the threshold for screening with tuberculin skin testing or interferon gamma release
assay is dependent on the patient and population risk profile.

13.4 Histopathology

A skin biopsy is requisite to confirm the presence of c-PAN. Cutaneous medium-
sized vessels are located at the dermal-subcutaneous junction, deep dermis, or sub-
cutis. Therefore, an incisional or deep punch biopsy of adequate depth should be
performed to obtain a specimen that includes the deep dermis and subcutis to pro-
vide appropriate assessment for c-PAN. Biopsies lacking sufficient subcutis sam-
pling increase the likelihood of a non-diagnostic biopsy [31]. Preferred locations for
biopsy are lesions that have recently developed within 2448 h. If an ulcer site is
chosen, sampling should ideally include parts of the central and peripheral ulcer as
well as adjacent normal skin if feasible [31]. Care should be given to avoid areas of
marked necrotic tissue as viable vessel architecture may not be present in such sam-
ples to sufficiently evaluate for the presence of arterial inflammation. Direct immu-
nofluorescence is variable and non-diagnostic for the diagnosis of c-PAN but may
provide assistance in ruling out the presence of the ulcerative or bullous variants of
immunoglobulin A vasculitis (i.e., Henoch Schonlein purpura). Repeat biopsy may
be required to accurately secure the diagnosis, particularly if initial samples are
negative despite a high clinical suspicion.

The histopathologic features of c-PAN are dependent on the stage at which the
sample is obtained. Early lesions show evidence of fibrinoid necrosis with vessel
wall thickening due to infiltration of neutrophils, lymphocytes, and to a lesser extent
eosinophils (Figs. 13.4 and 13.5). Later stage vessels demonstrate intimal prolifera-
tion resulting in luminal narrowing or occlusion. Chronic changes include vessel
wall fibrosis with associated neovascularization around the occluded arteriole
lesions [5].
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Fig. 13.4 Necrotizing
vasculitis of medium-size
vessel in the
subcutaneous fat

Fig. 13.5 Full-thickness
inflammation and fibrinoid
change of a medium-sized
vessel with associated
perivascular mixed
inflammatory infiltrate

13.5 Diagnosis and Differential Diagnosis

The histopathological findings of c-PAN are indistinguishable from cutaneous
involvement in patients with systemic PAN. While there are classification criteria
for systemic PAN, currently there are no accepted classification or diagnostic crite-
ria for c-PAN. Diagnostic criteria for c-PAN have been proposed by Nakamura and
colleagues [9] but have not been formerly tested or prospectively validated
(Table 13.2). Therefore, diagnosis of c-PAN is based on the presence of characteris-
tic histopathological findings on skin biopsy in the appropriate clinical context in
combination with exclusion of systemic involvement.

Although patients with c-PAN may have regional paresthesia and neuropathy
due to localized cutaneous swelling, features of motor deficit (i.e., foot drop) should



154 M. J. Koster and J. C. Sartori Valinotti

Table 13.2 Nakamura drafted diagnostic criteria for cutaneous polyarteritis nodosa

1. Cutaneous manifestations—Subcutaneous nodules or Livedo or Purpura or Ulcers
2. Histopathological findings—Fibrinoid necrotizing vasculitis of small- and medium-sized
arteries
3. Exclusion manifestations
(a) Fever >38 °C for >2 weeks)
(b) Weight loss (>6 kg in 6 months)
(c) Hypertension
(d) Rapidly progressive renal failure, renal infarction
(e) Cerebral hemorrhage or infarction
(f) Myocardial infarction, ischemic heart disease, pericarditis, heart failure
(g) Pleuritis
(h) Intestinal hemorrhage or infarction
(i) Peripheral neuropathy outside of the affected skin lesion area(s)
(j) Arthralgia (arthritis) or myalgia (myositis) outside of the affected skin lesion area(s)
(k) Abnormal arteriography (multiple microaneurysms, stenosis, occlusion)
4. Decision—A patient can be diagnosed with cutaneous polyarteritis nodosa if they fulfill
both the cutaneous manifestations (1) and the histopathological findings (2) without the
presence of any exclusion manifestations (3)

Adapted from Nakamura T. et al. Arch Dermatol Res 2009;301:117-121

raise the suspicion of systemic involvement with vasculitic neuropathy. In these
circumstances, electromyogram and neurology consultation should be obtained to
assist in determining if nerve biopsy is warranted. Abdominal pain is uncommon in
patients with c-PAN and if present should prompt further investigation with
advanced imaging such as an abdomino-pelvic computed tomography (CT) with
angiography may assist in ruling out systemic PAN. Blood pressures should be
obtained in all patients with c-PAN and if elevated evaluation of renal artery steno-
sis via ultrasonography or CT angiography should take place, given renal artery
stenosis is a feature commonly observed in patients with systemic PAN. Due to an
observed association of minocycline-induced disease, all patients presenting with
c-PAN should be screened for current or recent long-term (>1 month) use of this
medication.

In addition to systemic PAN, the differential diagnosis for c-PAN includes other
disease entities that can involve inflammation of the subcutaneous fat as well as
other vasculitides affecting the small- to medium-sized blood vessels. A summary
of conditions that must be considered as well as their clinical features, laboratory
parameters, and biopsy findings are listed in Table 13.3.

13.6 Treatment

To date there have been no controlled clinical trials evaluating treatment in patients
with c-PAN. As such, therapeutic suggestions are based on limited retrospective
studies, case series, and expert consensus. Agents chosen for therapeutic interven-
tion in c-PAN depend on the severity of the cutaneous manifestations. Localized
disease with limited, superficial inflammation may respond favorably to high



13 Cutaneous Polyarteritis Nodosa

155

Table 13.3 Conditions considered in differential diagnosis of cutaneous polyarteritis nodosa

Common clinical

Condition features Laboratory markers | Histopathology
Vasculitides
Systemic Skin: tender nodules, | Elevated ESR, CRP Identical to cutaneous
polyarteritis nodosa | ulcers, livedo polyarteritis nodosa

reticularis

Systemic:

hypertension,

constitutional

symptoms, visceral

infarcts/aneurysm,

testicular pain,

mononeuritis

multiplex
Granulomatosis Skin: palpable c-ANCA > p-ANCA | Leukocytoclastic
with polyangiitis purpura PR3 > MPO vasculitis
(formerly Systemic: sinonasal Detectable in
Wegener’s inflammation, 80-90%
granulomatosis) pulmonary nodules, Hematuria

hemoptysis,

glomerulonephritis
Eosinophilic Skin: tender nodules p-ANCA > c-ANCA | Purpuric lesions with
granulomatosis on extensor surfaces, | MPO > PR3 leukocytoclastic
with polyangiitis palpable purpura Detectable in vasculitis
(formerly Systemic: sinusitis, 30-60% Nodules with
Churg—Strauss asthma, pericarditis, Peripheral eosinophilic-rich
syndrome) myocarditis, eosinophilia granulomas

eosinophilic

gastroenteritis,

mononeuritis

multiplex
Microscopic Skin: palpable p-ANCA > c-ANCA | Leukocytoclastic
polyangiitis purpura MPO > PR3 vasculitis

Systemic: Detectable in

glomerulonephritis, 60-80%

alveolar hemorrhage | Hematuria
IgA vasculitis Skin: leukocytoclastic | Hematuria Leukocytoclastic
(formerly known as | vasculitis more Serum IgA not vasculitis with IgA
Henoch—Schonlein | common; ulceration, reliable (predominant)
purpura) bullous lesions less deposition on direct

common immunofluorescence

Systemic: arthralgia,
abdominal pain,
hematochezia

Behcet’s syndrome

Skin: oral/genital
ulceration, nodules,
pseudofolliculitis
erythema nodosum
Systemic: intestinal
ulceration, uveitis

Septal panniculitis with
medium vessel
vasculitis (in 50%)

(continued)
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Table 13.3 (continued)

Common clinical

Condition features Laboratory markers | Histopathology
Vaso-occlusive disease
Livedoid Skin: deep livedoid Blood vessel thickening
vasculopathy changes with reticular and focal thrombosis
or angular pattern. with endothelial
Atrophie blanche and proliferation and hyaline
stellate ulceration degeneration of the
may be present subintimal layer. Elastic

laminae and vascular
wall should be
preserved. Vasculitis is

absent
Antiphospholipid Skin: Livedo Lupus anticoagulant | Fibrin thrombi in
antibody syndrome | reticularis, livedo Anti-cardiolipin dermal vessels +
racemosa Anti-f2 glycoprotein | necrosis of overlying
Systemic: recurrent Anti- epidermis, dermal
venous > arterial phosphatidylserine hemorrhage. No
clots, multiple prothrombin evidence of vasculitis
miscarriages complex
Inflammatory skin disease
Pyoderma Skin: Papule or Perifollicular
gangrenosum pustule that expand inflammation and
into erosion/ulcer intradermal abscess
Systemic: fever formation. Lymphocytic
variable and/or leukocytoclastic

vasculitis may be
present. Palisading
granulomas in
vegetative variant
Erythema nodosum | Skin: tender, Septal panniculitis
erythematous, without vasculitis
non-ulcerated
nodules, typically on
the anterior lower leg

(shin)
Erythema Skin: tender, Lobular panniculitis
induratum (nodular | erythematous with mixed infiltrate
vasculitis, Bazin’s | nodules, typically on (lymphocytes, plasma
disease) the posterior lower cells, histiocytes,

leg (calf) neutrophils,

eosinophils);
extravascular fibrinoid
necrosis; vasculitis may
involve the arteries,
arterioles, veins, and
venules in the
subcutaneous septa or
lobules

ANCA anti-neutrophil cytoplasmic antibody, c-ANCA cytoplasmic-ANCA, CRP C-reactive pro-
tein, ESR erythrocyte sedimentation rate, /gA immunoglobulin A, MPO myeloperoxidase, p-ANCA
perinuclear-ANCA PR3, proteinase-3
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potency topical glucocorticoids [32]. Non-steroidal anti-inflammatory medications
appear to have marginal benefit and are typically insufficient for control of cutane-
ous disease but may be of use as an adjunct for mild to moderate pain control from
swelling. Colchicine (0.6 mg twice daily) and dapsone (50-150 mg daily) have been
suggested by some experts, but supportive data is limited and mostly extrapolated
from use of these therapies in other cutaneous forms of vasculitis [33]. For patients
with nodules, livedo, and particularly those with ulceration or features of ischemia,
glucocorticoids are requisite with doses of 0.5-1.0 mg/kg/day initially, followed by
slow taper over 2—-6 months. Patients with refractory or recurring symptoms on
steroid therapy or during tapering require additional steroid-sparing immunosup-
pressive agents. Among these, the most commonly used are low- to moderate-dose
methotrexate (7.5-20 mg/week) and azathioprine (1.5-2.0 mg/kg/day) [5, 34-37].
Limited case reports have shown potential benefit among patients using anti-tumor
necrosis factor alpha agents such as etanercept [38—40] and infliximab [41].
Cyclophosphamide is reserved for patients with severe ischemia, gangrene, or fail-
ure to respond to lower level immunosuppression [5, 37, 42, 43]. Use of prophylac-
tic penicillin and tonsillectomy remain controversial [44, 45]. For patients with
confirmed streptococcal infections at the time of c-PAN diagnosis or with recurrent
infections corresponding with cutaneous relapses, an antibiotic trial can be consid-
ered but insufficient data is available to recommend routinely [42, 46, 47].
Intravenous immunoglobulin (1 g/kg/day for 2 days, monthly) has been used in rare
recalcitrant cases but results are variable [48-50].

13.7 Prognosis and Disease Activity

While some patients may have a monophasic course, relapses and recurrences are
common and disease duration may range from several months to greater than
20 years [5]. Patients with ulcers present at initial diagnosis tend to have a more
chronic course [5, 37]. The greatest concern for patients and providers is whether
c-PAN will subsequently convert into systemic PAN, the latter heralding a poorer
prognosis. For patients with isolated c-PAN without features or findings of systemic
PAN at the time of diagnosis, this transition is notably rare. Indeed, among com-
bined cohorts of c-PAN with long-term follow-up, the frequency of isolated cutane-
ous to systemic PAN transition was only observed in 3 of 92 (3%) cases [6, 9,
28, 51].

References

1. Jennette JC, Falk RJ, Bacon PA, Basu N, Cid MC, Ferrario F, et al. 2012 revised International
Chapel Hill Consensus Conference Nomenclature of Vasculitides. Arthritis Rheum.
2013;65(1):1-11.

2. Kussmaul A, Maier K. Ueber eine nicht bisher beschriebene eigenhiimliche
Arterienerkrankung (Periarteritis Nodosa), die mit Morbus Brightii und rapid fortschreit-
ender allgemeiner Muskellihmung einhergeht. Dtsch Arch Klin Med. 1866;1:484-518.



158

M. J. Koster and J. C. Sartori Valinotti

3.
4.

10.

11.

12.

13.

14.

15.

16.

19.

20.

21.

22.

23.

Lindberg K. Ein beitrag zur kenntnis der periarteritis nodosa. Acta Med Scand. 1931;76:183.
Pagnoux C, Seror R, Henegar C, Mahr A, Cohen P, Le Guern V, et al. Clinical features
and outcomes in 348 patients with polyarteritis nodosa: a systematic retrospective study of
patients diagnosed between 1963 and 2005 and entered into the French Vasculitis Study Group
Database. Arthritis Rheum. 2010;62(2):616-26.

. Daoud MS, Hutton KP, Gibson LE. Cutaneous periarteritis nodosa: a clinicopathological study

of 79 cases. Br J Dermatol. 1997;136(5):706—13.

. Criado PR, Marques GF, Morita TC, de Carvalho JF. Epidemiological, clinical and laboratory

profiles of cutaneous polyarteritis nodosa patients: report of 22 cases and literature review.
Autoimmun Rev. 2016;15(6):558-63.

. Boren RJ, Everett MA. Cutaneous vasculitis in mother and infant. Arch Dermatol.

1965;92(5):568-70.

. Stone MS, Olson RR, Weismann DN, Giller RH, Goeken JA. Cutaneous vasculitis in the new-

born of a mother with cutaneous polyarteritis nodosa. J Am Acad Dermatol. 1993;28(1):101-5.

. Nakamura T, Kanazawa N, Ikeda T, Yamamoto Y, Nakabayashi K, Ozaki S, et al. Cutaneous

polyarteritis nodosa: revisiting its definition and diagnostic criteria. Arch Dermatol Res.
2009;301(1):117-21.

Karadag O, Erden A, Bilginer Y, Gopaluni S, Sari A, Armagan B, et al. A retrospective study
comparing the phenotype and outcomes of patients with polyarteritis nodosa between UK and
Turkish cohorts. Rheumatol Int. 2018;38(10):1833—40.

Mao Y, Yin L, Xia H, Huang H, Zhou Z, Chen T, et al. Incidence and clinical features of
paediatric vasculitis in Eastern China: 14-year retrospective study, 1999-2013. J Int Med Res.
2016;44(3):710-7.

Diaz-Perez JL, Schroeter AL, Winkelmann RK. Cutaneous periarteritis nodosa: immunofluo-
rescence studies. Arch Dermatol. 1980;116(1):56-8.

Okano T, Takeuchi S, Soma Y, Suzuki K, Tsukita S, Ishizu A, et al. Presence of anti-
phosphatidylserine-prothrombin complex antibodies and anti-moesin antibodies in patients
with polyarteritis nodosa. J Dermatol. 2017;44(1):18-22.

Kawakami T, Yamazaki M, Mizoguchi M, Soma Y. High titer of anti-phosphatidylserine-
prothrombin complex antibodies in patients with cutaneous polyarteritis nodosa. Arthritis
Rheum. 2007;57(8):1507-13.

Miller JJ 3rd, Fries JF. Simultaneous vasculitis in a mother and newborn infant. J Pediatr.
1975;87(3):443-5.

Navon Elkan P, Pierce SB, Segel R, Walsh T, Barash J, Padeh S, et al. Mutant adenosine deami-
nase 2 in a polyarteritis nodosa vasculopathy. N Engl J Med. 2014;370(10):921-31.

. Gonzalez Santiago TM, Zavialov A, Saarela J, Seppanen M, Reed AM, Abraham RS, et al.

Dermatologic features of ADA?2 deficiency in cutaneous polyarteritis nodosa. JAMA Dermatol.
2015;151(11):1230-4.

. Sheth AP, Olson JC, Esterly NB. Cutaneous polyarteritis nodosa of childhood. J] Am Acad

Dermatol. 1994;31(4):561-6.

Albornoz MA, Benedetto AV, Korman M, McFall S, Tourtellotte CD, Myers AR. Relapsing
cutaneous polyarteritis nodosa associated with streptococcal infections. Int J Dermatol.
1998;37(9):664-6.

Minkowitz G, Smoller BR, McNutt NS. Benign cutaneous polyarteritis nodosa.
Relationship to systemic polyarteritis nodosa and to hepatitis B infection. Arch Dermatol.
1991;127(10):1520-3.

Naouri M, Bacq Y, Machet MC, Rogez C, Machet L. [Interferon-alpha and ribavirin treatment
in a patient with hepatitis C virus-associated cutaneous periarteritis nodosa]. Ann Dermatol
Venereol. 2006;133(8-9 Pt 1):679-82.

Durst R, Goldschmidt N, Ben Yehuda A. Parvovirus B19 infection associated with myelosup-
pression and cutaneous polyarteritis nodosa. Rheumatology (Oxford). 2002;41(10):1210-2.
Tehrani R, Nash-Goelitz A, Adams E, Dahiya M, Eilers D. Minocycline-induced cutaneous
polyarteritis nodosa. J Clin Rheumatol. 2007;13(3):146-9.



Cutaneous Polyarteritis Nodosa 159

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Pelletier F, Puzenat E, Blanc D, Faivre B, Humbert P, Aubin F. Minocycline-induced cuta-
neous polyarteritis nodosa with antineutrophil cytoplasmic antibodies. Eur J Dermatol.
2003;13(4):396-8.

Odhav A, Odhav C, Dayal NA. Rare adverse effect of treatment with minocycline.
Minocycline-induced cutaneous polyarteritis nodosa. JAMA Pediatr. 2014;168(3):287-8.
Culver B, Itkin A, Pischel K. Case report and review of minocycline-induced cutaneous poly-
arteritis nodosa. Arthritis Rheum. 2005;53(3):468-70.

Diaz-Perez JL, Winkelmann RK. Cutaneous periarteritis nodosa. Arch Dermatol.
1974;110(3):407-14.

Alibaz-Oner F, Koster MJ, Crowson CS, Makol A, Ytterberg SR, Salvarani C, et al. Clinical
spectrum of medium-sized vessel vasculitis. Arthritis Care Res (Hoboken). 2017;69(6):884-91.
Mimouni D, Ng PP, Rencic A, Nikolskaia OV, Bernstein BD, Nousari HC. Cutaneous polyar-
teritis nodosa in patients presenting with atrophie blanche. Br J Dermatol. 2003;148(4):789-94.
Choi SW, Lew S, Cho SD, Cha HJ, Eum EA, Jung HC, et al. Cutaneous polyarteritis nodosa
presented with digital gangrene: a case report. J Korean Med Sci. 2006;21(2):371-3.

Ricotti C, Kowalczyk JP, Ghersi M, Nousari CH. The diagnostic yield of histopathologic sam-
pling techniques in PAN-associated cutaneous ulcers. Arch Dermatol. 2007;143(10):1334-6.
Rogalski C, Sticherling M. Panarteritis cutanea benigna—an entity limited to the skin or cuta-
neous presentation of a systemic necrotizing vasculitis? Report of seven cases and review of
the literature. Int J Dermatol. 2007;46(8):817-21.

Morgan AJ, Schwartz RA. Cutaneous polyarteritis nodosa: a comprehensive review. Int J
Dermatol. 2010;49(7):750-6.

Jorizzo JL, White WL, Wise CM, Zanolli MD, Sherertz EF. Low-dose weekly methotrexate for
unusual neutrophilic vascular reactions: cutaneous polyarteritis nodosa and Behcet’s disease. J
Am Acad Dermatol. 1991;24(6 Pt 1):973-8.

Schartz NE, Alaoui S, Vignon-Pennamen MD, Cordoliani F, Fermand JP, Morel P, et al.
Successful treatment in two cases of steroid-dependent cutaneous polyarteritis nodosa with
low-dose methotrexate. Dermatology. 2001;203(4):336-8.

Boehm I, Bauer R. Low-dose methotrexate controls a severe form of polyarteritis nodosa. Arch
Dermatol. 2000;136(2):167-9.

Kato A, Hamada T, Miyake T, Morizane S, Hirai Y, Yamasaki O, et al. Clinical and labo-
ratory markers associated with relapse in cutaneous polyarteritis nodosa. JAMA Dermatol.
2018;154(8):922-6.

Inoue N, Shimizu M, Mizuta M, Ikawa Y, Yachie A. Refractory cutaneous polyarteritis nodosa:
successful treatment with etanercept. Pediatr Int. 2017;59(6):751-2.

Valor L, Monteagudo I, de la Torre I, Fernandez CG, Montoro M, Longo JL, et al. Young male
patient diagnosed with cutaneous polyarteritis nodosa successfully treated with etanercept.
Mod Rheumatol. 2014;24(4):688-9.

Zoshima T, Matsumura M, Suzuki Y, Kakuchi Y, Mizushima I, Fujii H, et al. A case of refrac-
tory cutaneous polyarteritis nodosa in a patient with hepatitis B carrier status successfully
treated with tumor necrosis factor alpha blockade. Mod Rheumatol. 2013;23(5):1029-33.
Vega Gutierrez J, Rodriguez Prieto MA, Garcia Ruiz JM. Successful treatment of child-
hood cutaneous polyarteritis nodosa with infliximab. J Eur Acad Dermatol Venereol.
2007;21(4):570-1.

Bauza A, Espana A, Idoate M. Cutaneous polyarteritis nodosa. Br J Dermatol.
2002;146(4):694-9.

Kawakami T, Okano T, Takeuchi S, Kimura S, Soma Y. Complete resolution of refrac-
tory cutaneous arteritis by intravenous cyclophosphamide pulse therapy. Int J Dermatol.
2015;54(8):e323-5.

Misago N, Mochizuki Y, Sekiyama-Kodera H, Shirotani M, Suzuki K, Inokuchi A, et al.
Cutaneous polyarteritis nodosa: therapy and clinical course in four cases. J Dermatol.
2001;28(12):719-27.



160 M. J. Koster and J. C. Sartori Valinotti

45. Yamamoto T, Inoue Y, Tomiita M, Oikawa M, Kambe N, Arima T, et al. Successful treatment
of Group A beta-hemolytic Streptococcus infection-associated juvenile cutaneous polyarteritis
nodosa with tonsillectomy. Mod Rheumatol. 2015;25(6):967-9.

46. Fink CW. The role of the streptococcus in poststreptococcal reactive arthritis and childhood
polyarteritis nodosa. J Rheumatol Suppl. 1991;29:14-20.

47. Fathalla BM, Miller L, Brady S, Schaller JG. Cutaneous polyarteritis nodosa in children. ] Am
Acad Dermatol. 2005;53(4):724-8.

48. Marie I, Miranda S, Girszyn N, Soubrane JC, Vandhuick T, Levesque H. Intravenous
immunoglobulins as treatment of severe cutaneous polyarteritis nodosa. Intern Med
J.2012;42(4):459-62.

49. Kroiss M, Hohenleutner U, Gruss C, Glaessl A, Landthaler M, Stolz W. Transient and par-
tial effect of high-dose intravenous immunoglobulin in polyarteritis nodosa. Dermatology.
2001;203(2):188-9.

50. Pego PM, Camara IA, Andrade JP, Costa JM. Intravenous immunoglobulin therapy in vascu-
litic ulcers: a case of polyarteritis nodosa. Auto Immun Highlights. 2013;4(3):95-9.

51. He Q, Shu J, Chen F, Zhen XF. Analysis of the clinical characteristics and follow-up study of
children with cutaneous polyarteritis nodosa. Curr Neurovasc Res. 2019;16:208.



	13: Cutaneous Polyarteritis Nodosa
	13.1	 Introduction
	13.2	 Epidemiology, Genetics, Pathogenesis
	13.3	 Clinical Manifestations and Laboratory Markers
	13.3.1	 Clinical Manifestations
	13.3.2	 Laboratory Markers

	13.4	 Histopathology
	13.5	 Diagnosis and Differential Diagnosis
	13.6	 Treatment
	13.7	 Prognosis and Disease Activity
	References




