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SUMMARY
The range of pathologies that are related to primitive vasculitis is broad, complex and not as typical as we
would expect. Clinicians should be aware that several forms of primitive and systemic vasculitis, regardless
of the size of the affected vessel, may exhibit identical histological alterations. This observation has important
clinical implications as it means that cases of vasculitis do not correspond clinically and histologically. Thus,
while histology remains the diagnostic gold standard, it can be used only as part of the most complete clinical

assessment possible.

Another point worth of the clinician’s attention is that vasculitis histology changes over time, as do disease evolu-
tion and activity, even without considering the masking effects of treatment and the possibility of sampling error

due to the patchy occurrence of vasculitis.

The purpose of this review is to identify the most common forms of vasculitis in clinical practice, and to provide

guidance to the clinician on the pathology of the vessels.
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H GENERAL CONSIDERATIONS

Ageneral consideration is that several
forms of primitive and systemic vas-
culitis, regardless of the size of the affected
vessel, may exhibit identical histological al-
terations. Table I clarifies this concept with
the example of giant cells, which are certain-
ly present in the arteritis with the same name
but which can also be found in biopsies of
arteries affected by Takayasu’s arteritis (TA)
or by granulomatosis with polyangiitis (for-
merly Wegener’s granulomatosis).

This observation has important clinical im-
plications as it means that cases of vascu-
litis may not correspond clinically and his-
tologically. Thus, while histology remains
the diagnostic gold standard, it can be used
only as part of the most complete clinical
assessment possible.

Other considerations include the fact that his-
tological lesions of vasculitis, may also be de-
tected in other conditions, such as infections,
neoplasms, drug reactions, or vasculopathies.
Among these are tuberculosis, mycotic aneu-
rysms, pulmonary hypertension, malignant
hypertension, cocaine abuse, atrial myxoma,
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Table | - Primitive and systemic vasculitis,
regardless of the size of the affected vessel,
may exhibit identical histological alterations.
GPA, granulomatosis with polyangiitis; AAV,
ANCA-associated vasculitis; HBV, hepatitis B
virus-related vasculitis; IP, malignant hyper-
tension; EGPA, eosinophilic granulomatosis
with polyangiitis (From Dr Cavazza A. per-
sonal communication).

Histopathological Disease
lesion entity
Giant cells e Giant cells
arteritis
e Takayasu's
arteritis
e GPA
Fibrinoid necrosis | ® Panarteritis
nodosa
o AAV
e HBV, IP etc.
Eosinophil * EGPA
granulocytes ¢ Allergic
vasculitis
¢ Giant cells
arteritis
e GPA
Neutrophil e Several forms
granulocytes and of vasculitis
leukocytoclasia
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segmental arterial mediolysis and fibromus-
cular dysplasia (1-6).

A further point is that vasculitis histology
changes over time, as do disease evolution
and activity, even without considering the
masking effects of treatment and the pos-
sibility of sampling error due to patchy lo-
calization that often characterize vasculitis.
Again, it is evident that the clinical assess-
ment of the disease is necessary in order to
decide the most appropriate time and site of
the biopsy. It includes the evaluation of treat-
mend dose and duration in order to avoid an
unspecific or falsely negative histology.

In this regard, the size of the biopsy speci-
men should be also taken into account.
Sampling errors are not unusual, as a con-
sequence of the patchy involvement that
often characterizes vasculitis, in which
large sections of vessel or tissue areas are
spared (1).

Lastly, the possibility of overlapping forms
of vasculitis must be considered; this over-
lap can be detected both clinically and his-
tologically (7, 8). In some occasions, a di-
agnosis of overlapping vasculitides may be
the result of an incorrect interpretation of
their physiopathology and of nomenclature.
A careful reading of the 2012 Revised Inter-
national Chapel Hill Consensus Conference
Nomenclature of Vasculitides (9) reveals the
key concept that each of the three catego-
ries of vasculitis (large, medium, small) may
also include arteries of different sizes “...a
key concept is that vasculitis of all 3 major
categories can affect any size artery”.
Indeed, the subdivision is set according to
the higher frequency with which one of the
three anatomical categories is involved in
a specific vasculitis. Thus the presence of
vessels of different sizes in a specific case
of vasculitis does not necessarily imply
overlap. Consider the involvement of the
small ciliary arterioles causing the ante-
rior ischemic optic neuritis (A.I.O.N.) that
complicates giant cell arteritis (GCA). Con-
cerning vasculitis of large vessels (LVV),
the cited Consensus Conference nomencla-
ture of vasculitides states (9): “CHCC 2012
defines LVV as vasculitis affecting the aor-
ta and its major branches more often than
other vasculitides, however, any size artery
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may be affected. This definition does not
state that LVV predominantly affects large
vessels because in many patients the num-
ber of medium and small arteries affected
is greater than the number of large arteries
affected”. This type of imperfect nomen-
clature is a compromise made necessary by
the lack of knowledge of the etiology for
primitive vasculitis, which is therefore not
usable for classification purposes.

Anatomical outlines are necessary to un-
derstand the various histopathological
pictures that involve the vessel walls (10).
Indicatively, large vessels have a diameter
of between 3 cm and 7 mm, medium-sized
vessels of between 7 mm and 2.5 mm, and
small vessels have a diameter under 2.5
mm. Some texts consider small vessels
those that have a diameter under 100 mi-
crons (0.1 mm).

In the arteries and veins there are 3 tuni-
cae and 2 elastic membranes, internal and
external, which border with the tunicae but
are also present with interruptions (fen-
estrations) in the tunica media thickness
itself. Concentrically from the lumen are
the tunica intima, the internal elastic mem-
brane, the tunica media, the external elastic
membrane, and the external tunica (adven-
titia). The tunica adventitia differs for its
less compact structure and the presence of
vasa vasorum in the most external part.
The veins have the same three-layer struc-
ture as the arteries though it is less well de-
fined. The tunica media, and sometimes the
external tunica, contain muscle fibres and
strong elastic fibres, as well as connective
tissue. To contrast the effects of hydrostatic
overload, the amount of muscle fibre in the
veins of the lower body is greater than that
in the veins of the upper body. The adven-
titia is often not clearly demarcated as it
tends to blend into the surrounding con-
nective tissue.

Arterioles (pre-capillaries) are arteries with
a diameter of less than 0.5 mm (500 mi-
crons). They have the same triple concen-
tric structure of the arteries. Along with the
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capillaries and the post-capillary venules,
they make up the microcirculation. Both
elastic membranes are often absent in these
vessels. The tunica media is composed of
a layer of muscle cells with scant colla-
gen fibres, while the adventitia is thin and
composed of collagen fibres in connective
tissue. In the arteries and arterioles, ec-
centric intimal thickening is the initial site
that predisposes to the formation of calci-
fied atherosclerotic plaques. This distinc-
tion between eccentric and diffuse can be
exploited in the differential diagnosis be-
tween arteriosclerosis and inflammatory
vasculitis.

Capillaries have a diameter of between 4
and 15 microns, thereby enabling the pas-
sage of a monolayer of red blood cells with
a diameter of 7.2-7.9 microns. They regu-
late metabolic and oxygen exchange, fa-
voured by the slow flow velocity. Capillary
walls are made up of one or two layers of
endothelial cells that are sometimes fenes-
trated (for example visceral splenic organs)
placed on the basal membrane whose ex-
terior is part of the perivascular matrix of
pericytes. Hydrostatic pressure in the capil-
lary bed is very low. This low pressure im-
plies that bleeding in the capillary bed may
not be detected for a long time, unless a
very large anatomical area is involved such
as in diffuse alveolar haemorrhage.

It is worth concluding this anatomical re-
view by recalling the interpretation of the
anatomical categories of the Revised Inter-
national Chapel Hill Consensus Conference
Nomenclature of Vasculitis (9), useful for
the taxonomy of non-infectious vasculitis.
In this work, large vessels are referred to
as the whole aorta, the major epiaortic and
subdiaphragmatic efferents and the cor-
responding veins, medium vessels are the
arteries and veins and the main efferents,
and for small vessels, the intraparenchymal
arteries, capillaries and venules, i.e., the
microcirculation.

The most significant forms of vasculitis in
clinical practice are giant cell arteritis, ju-

venile temporal arteritis, Takayasu’s arteri-
tis, and chronic periaortitis (also defined as
aortitis, such as [gG4-related or infectious).
These forms may extend to the peritoneum,
thereby determining a clinical picture of re-
troperitoneal fibrosis.

Preliminary studies in the 1990s, as well
as confirmation from recent large series
of cases, have shown that the spectrum of
GCA goes beyond the classic lesion, which
presents a transmural inflammatory infil-
trate with variable presence of granulomas
containing also multinucleate giant cells,
associated with the fragmentation of the
internal and external elastic membrane and
proliferation of the intima.

A review of 354 positive biopsies of tem-
poral arteries (11) showed that 274 cases
(77.5%) had the classic transmural inflam-
mation (TMI) that crosses the external
elastic membrane, extending to the tunica
media. In the remaining 22.5% with clini-
cal diagnosis of GCA 3 types of lesions
were seen in which the temporal artery
wall was apparently spared (Figure 1).
Three patterns were seen in very similar
percentages: GCA with small vessel vas-
culitis (SVV) of the small periadventitial
vessels lacking muscle tunica (32 cases,
9%); vasa vasorum vasculitis (VVV), in
which inflammation affects only the intra-
adventitial vasa vasorum (23 cases, 6.5%);
an intermediate picture in which a limited
number of inflammatory infiltrates were
present only in in the adventitia, inflamma-
tion limited to adventitia (ILA) but with a
distribution both perivascular and through-
out the adventitial tissue (25 cases, 7%).
In this group of GCA with arterial wall
sparing, patients with SVV and VVV had
lower mean acute inflammation reactants,
fewer cranial symptoms (headache, jaw
claudication), paucity of temporal artery
objectivity, and lower doses of steroids at
the time of biopsy. Thus, in theory, these
are patients with uncertain clinical diagno-
sis but who have the same risk of blindness
as those with classic biopsy features (TMI
pattern).
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It is interesting to note that this observation
can be explained only with inflammation
originating in the adventitia, the periadven-
titial capillaries and from the intra-adven-
titial vasa vasorum. This concept is rein-
forced by the observation of the group of
biopsies with classic TMI, which reveals
that there are more inflammatory infiltrates
farther from the lumen and thus in the layer
between the adventitia and the tunica me-
dia rather than between the tunica media
and the intima. Lastly, further confirmation
of an inflammatory trigger from the micro-
vascular adventitia is demonstrated by the
increased expression in the endothelium
of Jaggedl, a protein recognized by CD4+
that induces Thl and Th17 polarization,
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which have autoimmune and inflammatory
features (Figure 1) (12).

The pathogenic importance of the isolated
inflammation of vasa vasorum was initially
pointed out by Disdier (13). His work on
a sample of 28 patients found vasculitis of
the adventitial vasa vasorum (vasa vasorum
pattern according to Cavazza) of the tem-
poral artery in 5 patients with panarteritis
nodosa, confirmed by the presence of ne-
crotizing vasculitis in muscle biopsy, poly-
myalgia rheumatica in 4 patients without
cranial symptoms, and, in a mix of 17 other
cases, including a relapsing polychondri-
tis, a glomerulonephritis with crescentic
lesions, two cases of cryoglobulinemia
(associated with polyangiitis with granu-

e e e S e e o R S

Figure 1 - Biopsies of arteries of patients with GCA. Inflammatory infiltrate with vasa vasorum vas-
culitis (VVV) vasa vasorum vasculitis (A) and transmural inflammation (TMI) (B) patterns (see text)
and Notch signalling pathway in the vasa vasorum of adventitia. A) Pattern VWV, in which inflam-
mation was limited to the adventitial vasa vasorum; B) pattern TMI, inflammatory cells penetrate
through the external elastic lamina and extend to the media (from Cavazza A.) C) Engagement of
endothelial Jagged1 triggers Notch signalling in CD4+ T cells and biases them towards differenti-
ating into pro-inflammatory TH1 and TH17 cells (modified from Collison J and Cavazza A).
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lomatosis and with HCV infection, respec-
tively), a case of rheumatoid arthritis, and
some neoplasms. Even in this case it should
be noted that the inflammatory infiltrate of
the adventitia is not exclusive of LVV thus
recalling the concept that clinical findings
and histology may possibly not agree.

In the cases in Cavazza’s study (11), tem-
poral artery inflammation with a classical
TMI lesion was present in a patient with
panarteritis nodosa; a VV'V type lesion was
present in three cases of ANCA-positive
small vessel vasculitis, and a GCA inflam-
mation with ILA-type features was pre-
sent in a patient with primary amyloidosis
vasculitis. Muratore’s (14) and Cox’s (15)
studies analyzed the various lesions using
histological slides that were able to identify
GCA in remission or, in the case of nega-
tive biopsies, an arteriosclerotic vasculopa-
thy, and found that transmural inflamma-
tory infiltrates are the only useful lesions
for differential diagnosis.

The Salvarani group has shown that nega-
tive temporal artery biopsies of subjects
with clinical diagnosis of GCA are quite
similar to those of subjects of similar age
but without GCA.

Thus, only the transmural inflammatory
infiltrate, and none of the histological al-
terations studied (middle-intimal scars,
adventitious fibrosis with angiogenesis,
calcifications, intimal hyperplasia and
fragmentation of the internal elastic lam-
ina), are useful for differential diagnosis
between GCA and vasculosclerosis. Cox
(15), analyzing the histological lesions use-
ful to distinguish between remission and
arteriosclerotic vasculopathy, reached the
same conclusion: the transmural inflam-
matory infiltrate is the only criterion useful
for differential diagnosis between the two
vascular forms.

H JUVENILE TEMPORAL
ARTERITIS (JTA)

Involvement of temporal artery before the
age of 40 can be considered juvenile tem-
poral arteritis (JTA) (16). Histologically,
severity ranges, from simple transmural
eosinophilic inflammatory infiltrates to le-

sions related to classic GCA, with the de-
struction of the internal elastic membrane
and marked hyperplasia of the intima. Ar-
terial thrombosis is sometimes present. The
presence of giant cells is not part of JCA
(Figure 2). Based more on histological than
clinical findings (headache), the differen-
tial diagnosis of a JTA is therefore:
1) avery rare juvenile form (between 20 to
30 years of age) of the GCA spectrum;
2) a temporal arteritis secondary to a pol-

Figure 2 - A) Temporal artery biopsy show-
ing an acute thrombosis with a transmural
predominantly lymphocytic infilirate. He-
matoxylin-Eosin, 40X. B) Detail of the acute
thrombosis, showing an eosinophilic infiltrate
intermingled with fibrin. Hematoxylin-Eosin,
400X (Dr Caruso and Dr Cavazza, personal
observation).
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yarteritis nodosa or an ANCA-associat-
ed vasculitis;

3) Kimura’s disease;

4) angiolymphoid hyperplasia with eo-
sinophilia (ALHE), for the presence of
eosinophilic infiltrate with varying de-
grees of vascular proliferation (17).

In patients with JTA, the iexcision per-

formed for histological diagnosis leads to a

resolution of symptoms. The juvenile form

of GCA requires steroid therapy.

H TAKAYASU’S ARTERITIS (TA)

The histology of TA is consistent with that
of GCA, and despite the fact that a larger
inflammatory and necrotizing component
(microabscesses), more giant cells, and
more adventitial thickening have been re-
ported, these elements are not in themselves
sufficient to distinguish it from GCA in the
absence of clinical and imaging support.
Clinically it is worth noting the involve-
ment of the elastic pulmonary arteries.

The latest histological works date back to
the 1990s (1, 18). In acute phases, there
are granulomatous lesions with transmu-
ral inflammation and skipping destruction
of muscle-elastic lamina within the tunica

SPECTRUM OF CHRONIC PERIAORTITIS

Proliferative Fibroinflammatory Disease of Adventitial Aorta
and Retroperitoneum (Mostly Abdominal)

Abdominal
aortic
l I aneurysms
Idiopathic
retroperitoneal
fibrosis Aneurismatic
forms of CP

Perianeurysmal retroperitoneal fibrosis

Figure 3 - Chronic periaortitis (CP) includes idiopathic retroperitoneal
fibrosis, abdominal aortic aneurysms, and a combination of the two
diseases called perianeurysmal retroperitoneal fibrosis (from Parums
DV. The spectrum of chronic periaortitis. Histopathology 1990; 16:
423-31).
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media, quite similar to GCA. The infiltrate
is mainly lymphoplasmacytic within the
media and with the presence of giant cells
(both Langhans and foreign-body type). In
the remission or healing phases, a progres-
sive adventitial and intimal fibrosis with
extended scarring of the media occur. The
infiltrate is minimal and lymphocytic.

H CHRONIC PERIAORTITIS (CP)
AND RETROPERITONEAL
FIBROSIS

The classification of chronic periaortitis
(CP) dates back to Mitchinson in 1984 (19)
and is composed of three anatomopatho-
logical forms where perianeurismatic retro-
peritoneal fibrosis is likely the combination
of the first two (Figure 3). The inflamma-
tory aneurysms of large vessels account for
about 10% of those that are usually based
on arteriosclerosis. Histology reveals a vas-
culitis that involves the vasa vasorum of the
aortic wall but extends to the retroperitoneal
vessels in an anatomical continuum between
the two structures of the aortic adventitia
and the peritoneal folds (20). Although large
studies are scanty, CP seems to be character-
ized by a greater number of collagen fibres
compared to large vessel vasculitis. The ad-
ventitia appears to be the preferential site of
chronic inflammation, resulting in fibrosis
and thickening which surrounds the large
vessels by creating a sleeve that stenizes the
vessel. For diagnosing IgG4-related system-
ic disease (21), at least 50% of lymphoplas-
macytic infiltrate of the adventitia must be
IgG4-positive (Figure 4). Fibrinoid necrosis
is sometimes noted in the adventitial vessels
of CP, which is the marker of this vasculi-
tis. Cases of association with vasculitis have
been described, especially of granulomato-
sis with polyangiitis (GPA), and urticarial
vasculitis (22). Lastly, the involvement of
the adventitial vessels in CP associates with
GCA with involvement of the small adven-
titial vessels in 23% of cases (11). All these
elements, therefore, suggest including CP in
the field of vasculitis (aortitis) and retroperi-
toneal fibrosis in a pathological continuum.

It is very likely that retroperitoneal fibrosis
(sclerosing mediastinitis, inflammatory an-
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eurysms of the aorta) is in fact an extension
of chronic periaortitis. The macroscopic
appearance of retroperitoneal fibrosis is
broad in range: dark yellow, white-grey,
firm to gelatinous. Histologically, the ap-
pearance may vary from myxomatous tis-
sue to abundance of elongated elliptical
cells, so-called spindle cells, such as those
present in sarcoidosis or some neoplasms,
to an appearance of dense acellular colla-
gen. Initially, an infiltrate of lymphocytes,
plasma cells and macrophages is often de-
scribed. Typically, necrosis and granulo-
mas are absent.

B SMALL VESSEL VASCULITIS
(Sw)

Small vascular vasculitis (SVV) is subdi-
vided into AAV (anti-neutrophil cytoplasm
antibody associated vasculitis) and SVV
(immune complex small vessel vasculitis).
The former include granulomatosis with
polyangiitis (GPA), formerly Wegener’s
granulomatosis, eosinophilic GPA (EGPA),
formerly Churg-Strauss, and microscopic
polyangiitis (MPA) (1, 9). These diseases
are characterized by:
1) presence of ANCA antibodies;
2) fibrinoid necrosis of the media;
3) minimal presence of immune complex-
es/antibodies (pauci-immune).
All three forms may extend, though not of-
ten, to medium-sized vessels. Fibrinoid ne-
crosis is the pathognomonic lesion of acute
or active vasculitis (23), and is the product
of endothelial breakage that allows plasma
to filter into the extra-vascular space and
vascular wall, triggering a coagulation cas-
cade with subsequent final production of
fibrin filaments.
Initial endothelial damage is the conse-
quence of the infiltrate of neutrophils and
monocytes, which are sensitized by contact
with cytokines and fraction C5a, and are
then activated by binding to ANCA (22).
Extravascular necrotic granulomas are only
present in the two granulomatous forms
(GPA and EGPA). Granulomas are the re-
action after necrosis. The minimum defini-
tion of granuloma is an aggregate of histio-
cytes (macrophages) regardless of whether

Figure 4 - Chronic periaortitis within a related IgG4 syndrome. Abdomi-
nal aortic wall adventitia fragments extensively replaced by fibrous hya-
line tissue with large collagen bands and diffuse perivascular inflam-
matory infiltrate. Significant presence of IgG4 + plasma cells (personal
observation).

the lesion contains necrosis, lymphocytes,
plasma cells or multinucleated cells (23).
Sometimes for their elongated appearance
and undefined margins.

It is worth remembering that biopsy may
not be necessary for diagnosis. Indeed,
ANCA positivity is present in 70-90% of
active, diffuse, GPA and MPA with pulmo-
nary and renal localizations. Biopsy may,
on the other hand, be necessary in the si-
nus localization where the percentage of
ANCA positivity is minimal. The presence
of ANCA is documented only in 40-50% of
the limited forms of GPA and MPA and in
30-40% in EGPA (24).

Extravascular eosinophil infiltrate and eo-
sinophilia by at least 10% are ACR crite-
ria in EGPA (25). A moderate infiltrate is
also present in GPA and in the vasculitis
of medium vessels (Kawasaki in 22-36%
of cases), while it is generally absent or
scarce in large vessels vasculitis (26). In
other cases, the presence of eosinophils is
the marker of a variety of diseases such as
asthma, intestinal parasites, drug reaction
or hypereosinophilic syndrome.
Eosinophils infiltrating the vascular wall
can cause direct cytotoxic damage through
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the release of eosinophilic proteins and

oxygen-reactive molecules, or indirectly,

as a result of recruitment and activation of
other inflammatory cells. Their activation

also triggers tissue fibrosis, thrombotic di-

athesis (hypercoagulability) and allergic

inflammation. Which of these three pro-
cesses is more pathogenetic depends on the

tissue involved (26).

In EGPA, after the first stage character-

ized by asthma, chronic rhinosinusitis and/

or nasal polyposis, a second phase of eo-
sinophilia in the circulation and tissues will
follow. Ultimately, an eosinophilic vascu-
litis of the small arteries and veins, with
eosinophilic granulomas, will become evi-
dent. The structure of eosinophilic granu-
lomas exhibit a central area of eosinophilic
necrosis surrounded by histiocytes and
polynuclear giant cells. The involvement
of various vessels, small arteries and veins

depends on the stage of the disease (26).

The other (predominantly) small forms

of vasculitis are immune complex relat-

ed (SVV). These includes IgA vasculitis

(IgAV, formerly Henoch-Schénlein pur-

pura), cryoglobulinemic vasculitis (HCV

or lymphoblastic B-related), Goodpasture
syndrome (anti-membrane antibodies) and
hypocomplementemic urticarial vasculitis

(associated with anti-Clq antibodies). In

these pathologies, arterial involvement is

much rarer than in ANCA group. (27).

They are commonly associated with:

1) frequent presence of autoantibodies
(IgA) or circulating immune-complex-
es that can bind the complement found
in granular or linear deposits along the
basal membranes of the tissue or in
perivascular precipitates;

2) presence of hypersensitivity vasculitis
or leukocytoclastic inflammation (nu-
clear fragmentation) more often clini-
cally expressed in a palpable purpura
(extravascular vascular extravasation)
or macular papular skin rash.

The parietal inflammatory infiltrate is neu-

trophilic, while the eosinophilic one can

also be present and diffused through the
extravascular space (27). There may be
varying degrees of endothelial interrup-
tion, endothelial cell hypertrophy in post-
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capillary veins, bleeding with intravascular
fibrin thrombosis and fibrinoid necrosis. It
is interesting to note that approximately
30-40% of cases of IgG4 syndrome are as-
sociated with complement deficiency.

The third group of vasculitis of small ves-
sels includes secondary forms of systemic
diseases, although it is not entirely clear
whether they are primitive and associated
or manifestations of the underlying disease,
systemic lupus erythematosus, Sjogren’s
syndrome, rheumatoid arthritis, sarcoido-
sis. The whole microcirculation may be
affected: arterioles, capillaries, venules. It
is important to note that sarcoidosis is a
granulomatous disease with no evidence of
necrosis.

B VA

This includes panarteritis nodosa (PAN)
and Kawasaki’s disease.

PAN is characterized by the presence
of fibrinoid necrosis, which involves in
particular the medium and small arter-
ies, sparing smaller vessels: arterioles,
capillaries and venules. In addition to
the ANCA negativity, the absence or ex-
treme rareness of granulomatous lesions
and pulmonary and glomerular capillaritis
distinguishes it from granulomatous AAV
and microscopic polyangiitis (MPA). The
infiltrate is pleomorphic, typically trans-
mural, focal or segmental in distribution
and contributes to the formation of micro-
aneurysms (1). Endoluminal thromboses
are often found as sequelae of necrosis.
The uniqueness of PAN is the coexistence
of necrotizing active lesions and repair
vessel segments characterized by fibrotic
proliferation. Correlation with infectious
agents (Streptococcus for skin and HBV
for systemic form) is established. A very
interesting observation is that several PAN
patients have CECR1 mutations (cat eye
syndrome chromosome region, candidate
1), determining ADA?2 (adenosine deami-
nase 2) deficiency. ADA2 has been shown
to have a protective effect on the endothe-
lium and to suppress some proinflamma-
tory macrophage phenotypes (28).
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Various calibre of vasculitis (VVV) can-
not be defined for their predominant ves-
sel size, for which any type (arteries, veins,
capillaries) and vessel dimensions (small,
medium, large) can be involved. In this
group, besides the more well-known Be-
hcet disease (BD), which we will discuss
below, is Cogan’s disease. Clinically, both
forms can manifest with aneurysms.

In BD, mucosal biopsies of initial lesions
such as aphthosis, follicles, papules and
pustules more often show a leukocytoclas-
tic vasculitis or perivascular neutrophilic
infiltrate, while the most advanced lesions
are characterized by the presence of lym-
phocytic infiltration (29).

A frequent manifestation of BD mucosal
form is erythema nodosum. Histologically,
this is a panniculitis, more often lobular,
sometimes mixed (septal and lobular) with
an infiltrate of neutrophils, lymphocytes
and histiocytes, interspersed with necrotic
adipocytes.

Vasculitis with lymphocytic parietal infil-
trate or leukocytoclastic vasculitis, some-
times with associated phlebitis and arteri-
olitis (30), are almost always present in the
erythema nodosum of BD, but not in the
primitive erythema nodosum.

In the biopsy of positive regions at the
pathergy test (skin hyperreactivity in re-
sponse to minimal trauma), Indian authors
documented a mixed inflammatory subcu-
taneous infiltrate, or neutrophil or lympho-
cytic predominance, and a lobular pannicu-
litis without vasculitis (31).

This is vasculitis manifested in a single or-
gan and can affect vessels of any type and
diameter (32). These forms have no specific
features suggesting they are a limited ex-
pression of a systemic vasculitis. This group
includes, for example, skin or intestinal
panarteritis nodosa, involvement of small
and medium vessels of the CNS, genital gi-
ant cell arteritis, isolated aortitis, etc.

In recent years, and starting from the
1994 International Chapel Hill Consensus
Conference on the Nomenclature of Sys-
temic Vasculitides (CHCC 1994), which
proposed names and definitions for the
most common forms of vasculitis, there
have been substantial advances in our un-
derstanding of this class of diseases. The
subsequent important advance on vasculi-
tis was the second International CHCC in
2012, which modified names and defini-
tions, and added important categories of
vasculitis not included in CHCC 1994.
However, the relevance of the two events
should not make us forget that what we use
every day in clinical practice is an elegant
nosographic structure (nomenclature) that
remains far from any form of classifica-
tion and even farther from any the diagnos-
tic criteria. These criteria would require a
knowledge of ethiology which we still lack
for most forms of vasculitis apart from sec-
ondary ones. This concept must be kept in
mind whenever we suspect a vasculitis.

A knowledge of ethiology and pathogenetic
mechanisms would certainly have an impact
on classification. Consider for example the
success of ANCAs in identifying and cor-
relating a precise subgroup of vasculitides.
Or the benefits arising from the knowledge
of the pathogenetic role of CD20 and IL-6,
respectively for the vasculitides of small and
large vessels, which has led us to develop-
ing a new generation of treatments that have
exploited this knowledge.

The issue of vasculitis has a long way to
go; there are several unmet needs regard-
ing classification and markers of disease.
However, much progress has been made
and all the data on quality of and life ex-
pectancy for our patients confirm this.
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