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Sirs: Central nervous system in-
volvement in chronic hepatitis C
virus (HCV) infection is rare [7].
The presumed mechanism of brain
damage is attributed to ischemia
[10, 11] and extensive brain hemor-
rhages have rarely been reported
[4, 5]. We describe a patient with
HCV infection and cryoglobulin-
emia who suffered fatal hemor-
rhagic stroke.

A 76 year-old woman was re-
ferred to us with a 2-year history of
cutaneous purpura, arthralgias,
asthenia, numbness and paresthe-
sias in all four limbs. An axonal
sensorimotor polyneuropathy was
evident on electrophysiologic
study. HCV serology revealed a
chronic infection with cryoglobu-
linemia and six months later she
was admitted for the performance
of a liver biopsy (Table 1). Four
days after the procedure she sud-
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denly developed a decrease of con-
sciousness and the computerized
tomography (CT) scan showed a
left fronto-parietal brain hemor-
rhage (Fig. 1A). Four days later she
suffered left partial seizures and
the CT revealed another large right
hemispheric hemorrhage with sub-
dural extension (Fig. 1B). The
patient died and a post-mortem
examination was performed. The
gross pathology of the brain
showed bilateral parenchymal and
subdural hemorrhage (Fig. 1C, D).
No thrombus appeared in the
longitudinal sinus. Microscopic
findings displayed a leukocytoclas-
tic vasculitis of medium size corti-
comeningeal arterioles (Fig. 1E, F).
The inflammatory infiltrate was
composed of polymorphonuclear
neutrophils and mononuclear cells.
Segmental fibrinoid necrosis could
be observed suggestive of PAN-
type vasculitis that was also found
in the muscle and nerve. Beta-
amyloid immunohistochemistry
was negative.

This patient with chronic HCV
infection and cryoglobulins devel-
oped fatal hemorrhagic stroke. A
vasculitic process seems to be the
leading pathogenic factor. Hyper-
tension or coagulopathy were ab-
sent and a PAN-type vasculitis of
corticomeningeal arterioles was
found on post-mortem study. An
amyloid angiopathy was ruled out

by means of beta-amyloid im-
munohistochemistry.

Chronic HCV infection may be
associated with two types of vas-
culitis: mixed cryoglobulinemia
and PAN-type vasculitis [1–3].
Differentiation between both types
may be controversial since they
may share the same clinical mani-
festations [2]. Even more, mixed
cryoglobulinemia may be present
in the serum in both groups [1].
Pathologic lesions are different.
The classic PAN-type vasculitis
involves medium and small size
vessels with a mixed inflammatory
infiltrate of mononuclear and poly-
morphonuclear cells and a necro-
tizing angiitis, whereas mixed
cryoglobulinemia involves small
size vessels with an inflammatory
infiltrate of mononuclear cells with
no necrotizing lesions. Patients
with HCV PAN-type vasculitis have
been reported to have very severe
acute clinical manifestations, with
polyvisceral failure often life
threatening, unlike those with HCV
mixed cryoglobulinemia [1]. When
patients with chronic HCV infec-
tion develop severe extrahepatic
manifestations they were reported
to have cutaneous leukocytoclastic
vasculitis [9, 10, 12]. Central ner-
vous system disease has been re-
ported only rarely in patients with
HCV infection and mixed cryo-
globulinemia [1, 3, 7, 10]. Stroke
episodes and encephalopathic
syndromes are the most common
clinical presentations and have
been attributed to ischemia [4, 10].
Radiological findings in those
cases consist of small or large
hyperintense lesions in the white
matter on MRI [3, 7, 10] and cere-
bral angiography has occasionally
suggested vasculitis demonstrating
focal narrowing and irregularities
[5, 7]. Fatal central nervous system
involvement in the form of hemor-
rhagic stroke has been scarcely
described in patients with chronic
HCV infection and there have been
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Table 1 Laboratory findings

Cryoglobulin level (g/dL) 64

Cryoglobulin type polyclonal IgG, IgA 
and IgM (type III)

HCV RNA (eq/ml) 1,127,000

HCV genotype 1b

AST (U/L) 29

ALT (U/L) 42

Platelet count* 277,000

Prothrombin time* 85%

Fibrinogen (mg/dL)* 221

* coagulation parameters performed the day of the
first brain hemorrhage
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few instances of histopathological
documentation of vasculitis involv-
ing brain vessels. Changes of a
granulomatous angiitis were found
on a leptomeningeal biopsy in one
case [5]. Spontaneous intracerebral
hemorrhage in chronic HCV infec-
tion has been attributed to a sub-
clinical clotting disorder secondary
to hepatopathy, to vessel wall

friability resulting from hypocho-
lesterolemia [8] or to the adverse
effects of HCV treatment [6].

We conclude that chronic HCV
infection associated PAN-type
vasculitis may also have an effect
on the CNS leading to brain hem-
orrhages as was documented in
this case.
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Fig. 1 A Brain CT showing the first left frontal hemorrhage. B Brain CT showing the appearance of a second right
frontal lobar hemorrhage with subdural extension four days after A. C, D The gross pathology of the brain shows
the bilateral parenchymal hemorrhage and the subdural extension of the bleeding. E Microphotograph showing
a corticomeningeal medium size arteriole with a transmural inflammatory process, the vessel wall is interrupted
and destroyed by a mixed polymorphonuclear and mononuclear cell infiltrate (calibration bar: 200 μm). F Higher
magnification microphotograph of another small arteriole with segmental fibrinoid necrosis (calibration bar: 50
μm)
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