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investigation of cyanosis of the second, 
third and fourth toes of the right foot, 
as well as cyanosis of the fifth toe of the 
left foot, associated with severe livedo 
reticularis and pain. The patient reported 
no systemic arterial hypertension, dyslipi-
demia, diabetes, or smoking. Her blood 
pressure was 110/70 mmHg. The results 
of both her blood workup and lipid profile 
were normal. Blood glucose was 81 mg/
dl. Testing for primary thrombophilia 
revealed protein S levels of 61% (normal 
values 55–160%), protein C levels 79.4% 
(normal 65–145%), and homocysteine 
levels 13.5 µM (normal 5–15 µM). 
Testing for antinuclear, anti-double-
stranded DNA, anti-extractable nuclear 
antigen, anti-Sm, rheumatoid factor, and 
anticardiolipin antibodies, as well as for 
cryoglobulins, was negative. A working 
diagnosis of livedoid vasculitis was estab-
lished. Treatment consisted of 1200 mg/
day pentoxifylline, 40 mg/day nifedipine, 
and 100 mg/day acetylsalicylic acid. The 
patient's condition improved slightly after 
starting treatment. Two months later, 
hyperchromic patches with ulceration 
appeared in the malleolar region of both 
legs. The patches were accompanied by 
necrosis and pain in the second toe of the 
right foot. 

The results of the laboratory tests were 
as follows: immunoglobulin-G anticardi-
olipin antibodies (enzyme-linked immu-
nosorbent assay) 54 GPL units, IgM  
anticardiolipin antibodies (ELISA) 28 
MPL units; lupus anticoagulant was posi-
tive. Lupus anticoagulant was measured 
according to international guidelines 
using activated partial thromboplastin 

Ig = immunoglobulin
ELISA = enzyme-linked immunosorbent assay

a ntiphospholipid syndrome is an 
autoimmune disease characterized 

by recurrent thrombotic events, miscar-
riages and thrombocytopenia associated 
with antiphospholipid antibodies (anti-
cardiolipin, lupus anticoagulant, and 
anti-beta-2 glycoprotein I). Primary APS 
is defined as the presence of antiphos-
pholipid antibodies in patients with idio-
pathic thrombosis without, however, any 
evidence of autoimmune disease or other 
triggering factors. Involvement of the 
neuropsychiatric system in APS accounts 
for high morbidity and mortality, with 
cerebral vascular accident being the most 
common manifestation. Peripheral ner-
vous system involvement is rare in APS 
[1], and distal, asymmetric, axonal poly-
neuropathy (multiple mononeuropathy) 
is extremely rare, found most commonly 
in systemic lupus erythematosus and in 
certain types of vasculitis such as pol-
yarteritis nodosa and Churg-Strauss 
syndrome. In APS, such association is 
infrequent, and, to our knowledge, there 
have been no reports of primary APS 
with multiple mononeuropathy.

Patient descriPtiOn

A previously healthy 25 year old woman 
was hospitalized in November 2004 for 

APS = antiphospholipid syndrome

time (Diagnostica Stago, France) and 
diluted Russel’s viper venom time (Trinity 
Biotech, Wiclow, Ireland). Complement 
component 3 was 101 mg/dl, complement 
component 4 was 17 mg/dl; serology for 
human immunodeficiency virus, hepa-
titis B and hepatitis C was negative; and 
venereal disease research laboratory test 
serology was negative. Due to the clinical 
profile of skin ulcers, as well as the positive 
result for antiphospholipid antibody, treat-
ment was begun with 60 mg enoxaparin 
twice daily, followed by oral anticoagula-
tion therapy with warfarin. International 
normalized ratio ranged between 1.3 and 
1.6. Four months later (March 2005), the 
patient was again hospitalized because of 
pain in the legs and partial loss of flexion 
and extension of the right foot, accom-
panied by purple hyperchromic patches 
with ulceration in the distal region of the 
right leg. Physical examination revealed: 
degree of muscle strength upon dorsal 
flexion of the right foot (foot drop) = 
1, decreased tactile sensitivity in the 
inferior half of the right leg, decreased 
Achilles reflex, and present and symmetric 
pulses. Electroneuromyography showed 
marked degeneration of the motor and 
sensory nerve fibers of the posterior and 
fibular tibial nerves, as well as marked 
degeneration of the sensory nerve fibers 
of the sural nerves, a profile consistent 
with predominantly distal, sensorimotor, 
asymmetric, chronic multiple mono- 
neuropathy. Sural nerve biopsy was per-
formed, which revealed fibrin thrombus 
in the vasa nervorum of various vessels, 
with no evidence of any inflammatory 
process. The INR at that time was 1.17. 

INR = international normalized ratio

antiphospholipid syndrome, Hughes 
syndrome, peripheral neuropathy, 
multiple mononeuropathy, 
vasculopathy 
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Cerebrospinal fluid analysis showed nor-
mal results. Other secondary causes of 
peripheral neuropathy, such as vasculitis 
of small and medium-sized vessels, diabe-
tes, thyroid diseases, exposure to chemical 
agent, neurotoxic drug exposure and para- 
proteinemia, were unequivocally ruled 
out. In addition, serum levels of vitamin 
B12 were normal. A skin biopsy in the 
pre-tibial region demonstrated throm-
botic vasculopathy affecting subcutaneous 
cellular tissue. The patient received pulse 
therapy with methylprednisolone for 3 
days, followed by 40 mg/day prednisone, 
weaning being gradual. The symptoms 
ameliorated after the initiation of treat-
ment with 60 mg/day subcutaneous 
enoxaparin every 12 hours, maintained 
with warfarin. INR ranged between 1.9 
and 2.6. The levels of IgG anticardiolipin 
antibodies then were 12.8 GPM and IgM 
anticardiolipin antibodies 46.4 MPL; 
lupus anticoagulant test results remained 
positive. Antiphospholipid antibodies 
were measured by the same methods 
on all occasions. A diagnosis of primary 
APS was established. Anticoagulation 
was maintained with warfarin; 90 mg/day 
diltiazem, 250 mg/day chloroquine and 
25 mg/day amitriptyline were given, due 
to persistent lower limb paraesthesia. The 
patient exhibited progressive healing of 
the skin lesions and reversal of neurologic 
symptoms over a period of 11 months. 
Only slight paraesthesia of the dorsum of 
the right foot remained

cOmment

To our knowledge, this is the first report 
of primary APS with multiple mono- 
neuropathy secondary to thrombosis of 
the vasa nervorum affecting a patient 
who responded to treatment with anti-
coagulants.

The clinical presentation of APS var-
ies widely, and the disease might present 
with neurologic syndromes. Although 
ischemic cerebrovascular accident is the 
most common neurologic manifestation, 
other symptoms have been observed, 
such as chorea, migraine, dementia and 

polyneuropathies [2]. Early detection of 
APS requires a high degree of clinical 
suspicion, especially when thrombosis 
occurs in unusual sites or when non-
specific symptoms predominate in the 
clinical presentation.

Our patient presented clinically with 
livedo reticularis and cyanosis of the 
toes associated with recurrent ulcerative 
lesions and subsequently developed 
lower limb paraesthesia and muscle 
weakness. Electroneuromyography 
revealed multiple mononeuropathy, and 
sural nerve biopsy showed thrombosis 
of the vasa nervorum associated with 
antiphospholipid antibodies on more 
than one occasion, confirming the diag- 
nosis of APS according to the criteria 
of Sapporo [2]. It should be noted that 
the secondary causes of peripheral neu-
ropathy were ruled out.

The mechanism of nervous system 
involvement in APS is considered to 
be primarily thrombotic [3]. However, 
the pathogenesis is not yet fully under-
stood. Certain evidence suggests that 
the cerebral endothelium is activated 
by antiphospholipid antibodies pro-
moting procoagulant activity. However, 
it is not clear how these antibodies 
trigger thrombosis. There is evidence 
that antiphospholipid antibodies can 
bind to glial cells, myelin and neurons, 
deregulating their functions and caus-
ing an immediate pathogenic effect [3]. 
It is possible that the prothrombotic 
state associated with antiphospholipid 
antibodies is responsible for changes 
in the cerebral microcirculation as the 
principal cause of certain types of neu-
ropsychiatric manifestations observed 
in APS, including convulsions and cog-
nitive dysfunction [3]. 

Multiple mononeuropathy is an 
infrequent manifestation of APS, being a 
typical clinical manifestation of vasculitis 
of small and medium-sized vessels. The 
pathogenesis of peripheral neuropathy 
involves immune and vascular mecha-
nisms [4]. The inflammation and lesion of 
nerves might be caused by autoantibodies 
or immune complex deposits, or might be 

directly caused by vasculitis or thrombo-
sis of the vasa nervorum [5]. Erten et al. 
[1] described a case of ischemic periph-
eral neuropathy with axonal degenera-
tion, evidenced by sural nerve biopsy, in 
a patient with catastrophic secondary 
APS. Jeruc and colleagues [5] reported 
the case of a 49 year old patient, with no 
clinical or laboratory evidence of autoim-
mune disease or systemic vasculitis, who 
developed multiple mononeuropathy due 
to vasculitis with anticardiolipin antibod-
ies. Sural nerve biopsy revealed active 
necrotizing arteritis with transmural 
inflammatory infiltrate and thrombosis. 
In conclusion, the present report draws 
attention to the neurologic changes in 
APS, which, although rare, are part of the 
spectrum of clinical manifestations of the 
disease and account for high morbidity, 
especially if the diagnosis is delayed or 
treatment is not begun promptly.
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