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Short report

The clinical spectrum of inflammatory-angiopathic
neuropathy
YADOLLAH HARATI, ENAYAT NIAKAN

From the Department ofNeurology, Baylor College ofMedicine and Veterans Administration Medical Center,
Houston, Texas, USA

SUMMARY Thirty-three patients with inflammatory-angiopathic neuropathy diagnosed by sural
nerve biopsy, were investigated to determine the underlying disease. Twenty-six patients had sym-
metrical sensorimotor polyneuropathy and seven had mononeuropathy multiplex. An aetiology for
inflammatory-angiopathic neuropathy was found in only eight patients: typical collagen vascular
disease in five and malignant tumour in three. Sixteen patients received prednisone and/or immuno-
suppressive drug therapy and 12 (75%) responded to treatment. This study demonstrates that
typical collagen vascular diseases are not the most common cause of inflammatory-angiopathic
neuropathy, that symmetrical polyneuropathy is seen in 75-8% of inflammatory-angiopathic
neuropathy patients. Prednisone and/or immunosuppressive agents appear effective regardless of
aetiology.

Inflammatory-angiopathic neuropathy is often asso-
ciated with collagen vascular diseases,' -9 with mono-
neuropathy multiplex being the most common clinical
manifestation.10 Conversely, the incidence of col-
lagen vascular disease and mononeuropathy multi-
plex among patients with sural nerve biopsy proven
inflammatory-angiopathic neuropathy has not been
established. This study examines the underlying dis-
ease in 33 patients with inflammatory-angiopathic
neuropathy, diagnosed by sural nerve biopsy.

Meds and patients

Thirty-three of 250 consecutive sural nerve biopsies per-
formed at our institution or submitted to us by other hospi-
tals or physicians demonstrated inflammatory-angiopathic
neuropathy. Each patient's record was examined. There
were 15 females and 18 males ranging in age from 14 to 75
(mean, 54) years, with duration of their clinical neuropathy
from 1 to 72 (mean, 18-5) months. All patients had under-
gone total sural nerve biopsy.
A portion of nerve was frozen and transverse and longi-
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tudinal sections stained with modified Gomori trichrome
(TRI), haematoxylin and eosin, cresyl violet and periodic
acid schiff (PAS). Other portions of nerve were fixed in glu-
taraldehyde, underwent osmification, and were teased.
The criteria for diagnosis of inflammatory-angiopathic

neuropathy on sural nerve biopsy were similar to those
established by Conn and Dyck2 and Cupps and Fauci:3 peri-
vascular and intramural infiltration of inflammatory cells
with necrosis of the blood vessel wall; and/or chronic arterial
changes (combination of endothelial proliferation, peri-
vascular fibrosis and fibrosis of the arterial, and narrowed or
occluded lumen), indicative of previous injury to arterial
wall (fig).
Nerve biopsy specimens with evidence of perivascular

infiltration of inflammatory cells, but without angiopathy
were excluded.

Teased nerve pathology was classified into three groups:
(1) demyelination/remyelination; (2) predominantly axonal
degeneration; or (3) predominantly demyelination/
remyelination with some axonal degeneration. Axonal
degeneration was identified as "myelin digestion chamber"
on TRI stain, and "myelin ovoids and balls" in teased nerve
fibres.

Results

Most of the 33 patients studied had a chronic course,
with duration of greater than 6 months. Based on
clinical examination, electromyography (EMG) and
nerve conduction velocities (NCV); twenty-five
(75 8%) had diffuse, distal sensorimotor poly-

1313

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.49.11.1313 on 1 N
ovem

ber 1986. D
ow

nloaded from
 

http://jnnp.bmj.com/


1314

.~~~~~~~~..Xe...

p<.e, .,. .0

infitraion

hred n ci nial ineation, d/orel m n

dral a me tro i i ve se ns

ne athyoorlm a or e leadasy t p rneuro

with~~thic wl(arhed.x.50

neuopth mutpe. Monneropth multple

progressed to a symmetrical neuropathy during the

course of illness (confluent mononeuropathy multi-

Harati, Niakan

plex). Extensive clinical and laboratory evaluation
including tests for collagen vascular disease revealed
an aetiology for inflammatory-angiopathic neu-
ropathy in only eight patients: rheumatoid arthritis
(2), polyarteritis nodosa (2), scleroderma (I), and
malignant tumour (3). Malignancies included car-
cinoma of the cervix (1), both lymphoma and pros-
tatic carcinoma (1), and histiocytic lymphoma (1).
Diagnosis of collagen vascular disease was made by
using criteria established by The American Rheu-
matism Association.1 Of the 25 cases with no known
aetiology, four had some clinical and/or serological
abnormalities suggestive of collagen vascular disease,
but not diagnostic for a specific disease (these patients
were defined as atypical collagen vascular disease); six
other patients had elevated cerebrospinal fluid pro-
tein. In no patient were cryoglobulinaemia or similar
disorders identified.

Teased nerve fibres revealed segmental
demyelination/remyelination in two cases, predom-
inantly axonal degeneration in 13, and predominantly
segmental demyelination/remyelination with some
axonal degeneration in 18.
The severity of the clinical neuropathy correlated

with the severity of myelinated fibre reduction in the
biopsy specimen, utilising photomicrographs of
transverse sections, compared with normal control.

Sixteen patients received prednisone and/or immu-
nosuppressive agents (cylophosphamide or aza-
thioprine) in varying doses for variable periods.
Twelve (75%) patients responded to treatment,
regardless of the aetiology of their
inflammatory-angiopathic neuropathy (table 1). The
degree of improvement was from slight to complete,
as judged by the clinical and electrophysiological
evaluations.

Discussion

The association of inflammatory-angiopathic neu-

ropathy with collagen vascular disease has been well
documented,-'.- 9 and it is the general opinion that col-

Table 1 Clinical diagnosis and response to treatment

No of patients Diagnosis Response to treatment

Prednisone Prednisone and immunosuppressive

I Rheumatoid arthritis No Yes
2 Polyarteritis nodosa Yes (1) No (I)t
I Atypical vascular disease No Yes
6 CPN Yes (4) Yes (2)
6 Unknown Yes (3)*

(): numnber of patients.
*Three did not respond to prednisone and did not receive immunosuppressive drugs.
tPatient did not respond to treatment and died due to necrotising vasculitis involving gastrointestinal systems.
CPN: chronic progressive neuropathy with elevated spinal fluid protein.
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The clinical spectrum of inflammatory-angiopathic neuropathy
Table 2 Relationship between clinical diagnosis and type ofneuropathy andpathologicalfindings

No of Diagnosis Type of neuropathy Teased nerve findings
patients

Polyneuropathy Mononeuropathy SDIRM* SD/RM/ Axonal
multiplex Axot Degeneration

5 Collagen vascular
disease 4 1 0 2 3

3 Neoplasm 3 0 0 2 1
4 Atypical collagen

vascular disease 2 2 1 2 1
6 CPN 4 2 0 4 2
15 Unknown 12 3 1 8 6

*SD/RM: Segmental demyelination/remyelination.
tSD/RM/Axo: Segmental demyelination/remyelination and axonal degeneration.

lagen vascular disease is the most common cause of
inflammatory-angiopathic neuropathy. Recently,
Kissel et al reported that of 16 patients with neuro-
pathy and necrotising vasculitis, only four (25%) had
a known collagen vascular disease.'2
Most patients in our study did not receive a

definitive diagnosis despite extensive investigation
(table 2). Known collagen vascular diseases were
found in only five (15%) of our patients, and another
four (12%) had evidence to support a diagnosis of
atypical collagen vascular disease. This low incidence
of collagen vascular disease among our patients is
likely due to the fact that we studied the clinical spec-
trum of patients with inflammatory-angiopathic neu-
ropathy, rather than studying only patients with
inflammatory-angiopathic neuropathy due to col-
lagen vascular disease as have previous authors.4-9
However, the possibility that some of the patients
with idiopathic inflammatory-angiopathic neu-

ropathy, especially those who presented with atypical
collagen vascular disease, may develop a collagen vas-
cular disease later cannot be ruled out.

Cerebrospinal fluid protein was elevated in six of 25
patients (24%) in whom no definitive diagnosis could
be made. All six of these patients had a chronic
progressive course and responded to prednisone
and/or immuno-suppressive therapy. Elevation of
cerebrospinal fluid protein usually is seen in
inflammatory polyradiculoneuropathy.'3 However,
this diagnosis was excluded in our patients, based on
clinical presentation, electrophysiological evaluation,
and presence of angiopathic changes on sural nerve
biopsy.
Three of our patients with inflammatory-

angiopathic neuropathy had underlying malignancy,
with their neuropathy being noted at the time, or
within a few months, of the diagnosis of malignancy.
The possibility that angiopathy was a coincidental
finding in these patients cannot be excluded; however,
inflammatory-angiopathic neuropathy has been
reported as a remote effect of carcinoma or malignant

tumour.'4 Immune complexes may play a role in the
pathophysiology of the angiopathy seen with carcino-
mas or reticuloendothelial tumours.3
The majority (75 8%) of patients in our series

presented with chronic progressive distal symmetrical
sensorimotor polyneuropathy. Kissel et al reported a
high incidence of symmetrical polyneuropathy in
patients with necrotising vasculitis. 2 Wee et al
reported that 16 of 17 patients with
inflammatory-angiopathic neuropathy had poly-
neuropathy, while one had mononeuropathy multi-
plex.9 Symmetrical polyneuropathy has also been
reported in a high proportion of patients with
inflammatory-angiopathic neuropathy due to rheu-
matoid arthritis.2 5 6 The discrepancy between these
studies and the current belief that mononeuropathy
multiplex is the hallmark of inflammatory-
angiopathic neuropathy is not understood. It has
been suggested that some patients may present with a
clinical picture resembling mononeuropathy multi-
plex, but, have indeed, a polyneuropathy; and often
symmetrical neuropathy is detected with adequate
electrophysiologic testing.9 In our series, however, we
considered patients to have mononeuropathy multi-
plex when they had a history of acute or subacute
asymmetric sensorimotor peripheral neuropathy,
despite diffusely abnormal nerve conduction veloci-
ties in some patients. Another explanation for the dis-
crepancy may be that symmetrical polyneuropathy
develops at a late stage of disease due to multiple
nerve lesions. It is also possible that multifocal lesions
summate, thereby producing symmetrical poly-
neuropathy, similar to that reported by Sugimura et
al, in two diabetic patients. 5
The exact value of sural nerve biopsy in the

detection of inflammatory-angiopathic neuropathy in
patients with idiopathic mononeuropathy multiplex
or symmetrical peripheral neuropathy is not known.
Gareth et al studied nerve biopsies of 22 patients with
mononeuropathy multiplex and confirmed only three
cases of vasculitis, although six patients had a clinical
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diagnosis of collagen vascular disease. 6 Dyck et al, in
an intensive evaluation of patients with unclassified
neuropathy, found that 21% had inflammatory neu-

ropathy.'7 In our series, only 33 of 250 (13 2%) sural
nerve biopsies revealed inflammatory-angiopathic
neuropathy. In most of these patients, nerve biopsy
was performed only when an aetiology for their
peripheral neuropathy was not known.
The finding of inflammatory-angiopathic neuro-

pathy on sural nerve biopsy was helpful in the
management of our patients. Seventy-five per cent
of those receiving prednisone and/or immuno-
suppressive agents improved (table 1). Response was

most pronounced in patients with elevated spinal
fluid protein.
The type of pathologic abnormalities on teased

nerve fibre preparation was not helpful in dis-
tinguishing different aetiologies of
inflammatory-angiopathic neuropathy in our series
(table 2). Most of our patients had predominantly
segmental demyelination/remyelination with some

axonal degeneration or predominantly axonal degen-
eration. Angiopathy can produce both segmental
demyelination and axonal degeneration, depending
on the severity of the ischaemia.4

In summary, this study demonstrates that typical
collagen vascular diseases are not the most common
cause of inflammatory-angiopathic neuropathy;
indeed, most of the patients with inflammatory-
angiopathic neuropathy did not have a determinable
aetiology. Additionally, symmetrical distal senso-

rimotor polyneuropathy is seen in a high proportion
of patients with inflammatory-angiopathic neu-

ropathy. The presence of inflammatory-angiopathic
neuropathy shown in biopsy specimens may

significantly aid in the management of these patients,
as they may respond to prednisone and/or immuno-
suppressive drug therapy, regardless of aetiology.
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