cytes (76,77,79-82). Effector cells damage the vessel
wall by degradative enzyme release, respiratory burst-
induced production of toxic oxygen free radicals, per-
forin- or MAC-mediated cytolysis, and enzyme-induced
apoptosis (22,79). The cellular participants continue to
express and release new cytokines that recruit new effec-
tor and regulatory immune cells to the site, promote pro-
coagulant tendencies, and induce connective tissue reac-
tions. Regulatory anti-inflammatory cytokines later
assume a predominant role and downregulate the inflam-
matory process. Endothelial cell, fibroblast, and smooth
muscle cell proliferation results in a thickened, scarred,
and possibly thrombosed or occluded blood vessel (76,
81,83,84).

Irrespective of the exact immunopathogenesis, the
expression and regulation of surface adhesion molecules
on both endothelial cells and lymphocytes is crucial to
the pathogenesis of all forms of vasculitis (76-82,85,86).
Three large families of cellular adhesion molecules have
been characterized, the selectins, integrins, and
immunoglobulin superfamily, each of which includes
multiple classes of adhesion molecules that are each
expressed by differing groups of inflammatory and
endothelial cells. Together they account for the bulk of
inflammatory cell adhesion to and migration through
endothelial cells. The role of cytokines and other inflam-
matory mediators in the activation of both the endothe-
lium and the circulating and adherent effector cells is
equally important (75-79,83,84). Given the extreme
complexity of cytokine secretion and function, their spe-
cific role in the vasculitides is still difficult to elucidate.
This has been reviewed extensively elsewhere (83,84).

The principal differences in the immunopathogenic
mechanisms for the vasculitides lie in the cells and mol-
ecules that initially recognize the pathogenic antigens and
those cells and molecules most important in effecting the
final vessel damage (22,76,77). In immune complex-
mediated vasculitides, circulating antibodies recognize
an endogenous or exogenous antigen, forming complexes
that deposit locally along blood vessel walls. The primary
effector pathway results from complement activation, for-
mation of MAC, and the recruitment of neutrophils to the
site of blood vessel wall damage from which proteolytic
enzymes are locally discharged, and activation of the
coagulation system occurs. The immune complex mech-
anism appears to be of primary importance only in neu-
ropathies that occur in the setting of hypersensitivity vas-
culitis or vasculitis with some connective tissue diseases
and infections (22,77,78,87).

In other antibody-mediated vasculitides, autoantibodies
are directed against antigens present in microvessels and
other cells rather than circulating antigens. Anti-endothe-
lial cell antibodies have been detected in some cases of sys-
temic vasculitis, and antibodies to neutrophil cytoplasmic
antigens have been demonstrated in most patients with
Wegener’s granulomatosis, classic and microscopic pol-
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yarteritis, and Churg-Strauss syndrome (52,88). Anti-
neutrophil cytoplasmic antibodies have a broad spectrum
of activity and regulate a wide range of neutrophil func-
tions that could result in endothelial cell damage, but their
role in the pathogenesis of vasculitic neuropathy seems
limited based on current evidence (22,52,89).

A primary cell-mediated process involving cytotoxic T
cells now appears to be the predominant immunopatho-
genic mechanism for most cases of peripheral nerve vas-
culitis. Immunohistochemical analyses of peripheral nerve
vasculitic lesions reveal that T cells and macrophages are
the predominant cell types, whereas B cells and neu-
trophils, both important in the antibody-mediated mecha-
nisms, are uncommon (9,73,90). Most T cells are CD8+
cytotoxic/suppressor cells, suggesting that direct cell-
mediated mechanisms, possibly directed against the
endothelium, are of primary pathogenic significance in
this disorder (73). Similar findings have been reported in
the pulmonary and temporal artery lesions of patients with
Wegener’s granulomatosis and temporal arteritis (91,92).
The endothelial cells probably serve as antigen-presenting
cells, with subsequent vascular damage mediated by
degradative enzyme release, free radical production, per-
forin-mediated cytolysis, and induced apoptosis (81).

All vasculitic processes invariably result in narrowing
or occlusion of affected vessels, with reduced blood flow
and ischemic damage to the affected organs. Because of
its rich anastomotic blood supply, the peripheral nerve is
injured only after extensive involvement of the vasa ner-
vorum and then frequently in the “watershed” zones of
relatively poor perfusion (93). In the upper limb, the
median and ulnar nerves frequently receive no nutrient
arteries between the axilla and elbow, whereas in the
lower limb, the sciatic nerve has few collateral feeding
vessels between the inferior gluteal and popliteal arteries
(71). The clinical relevance of these anatomic features
has never been formally studied. However, large-vessel
vasculitis might render these territories more susceptible
to ischemic nerve damage. ’

TREATMENT

The remarkable achievements of the past 15 years in the
immunopathogenic mechanisms of systemic and periph-
eral nerve vasculitis have not yet translated into an equally
diverse array of therapeutic options. Current treatment of
vasculitic neuropathy is far from satisfactory and reflects
the intrinsic difficulties encountered in treating vasculitis
in general. Most patients are treated with relatively non-
specific immunosuppressive agents such as prednisone
that result in global immunosuppression. Treatment deci-
sions are still based largely on anecdotal evidence, because
there are few prospective double-blind trials (94-96). Ther-
apy has also been complicated by the difficulty involved in
treating multiple organ systems in a given patient and the
differing approaches by subspecialists.






