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CASE REPORT

Cerebral Aneurysmal Arteriopathy in an Adult
Patient with Acquired Immunodeficiency
Syndrome

P. O’Charoen
J.R. Hesselink

J.F. Healy

SUMMARY: In adult patients with acquired immunodeficiency syndrome (AIDS), cerebral arteritis
usually takes the form of arterial wall thickening, stenosis, and occlusion, leading to cerebral ischemia
and infarction. Aneurysms and intracranial hemorrhage are much less commonly associated with
cerebral vasculitis. For reasons not entirely clear, this form is seen more often in pediatric patients
infected with human immunodeficiency virus. We report an adult patient with cerebral aneurysmal
arteriopathy who presented shortly after his AIDS-defining illness in a setting of severe immune
suppression and high viral load.

Central nervous system (CNS) vasculitis in patients with
human immunodeficiency virus (HIV) infection is asso-

ciated with opportunistic infections, lymphoproliferative dis-
orders, or drug abuse. Primary (idiopathic) angiitis of cerebral
vasculature is rare. We report an adult patient with aneurys-
mal arteriopathy of major arteries around the circle of Willis, a
manifestation usually found only in children with acquired
immunodeficiency syndrome (AIDS). We could find only 1
other adult case in the literature that suggested a direct role of
HIV in aneurysmal vasculopathy.1

Case Report
A 36-year-old homosexual man was admitted to the hospital because

of cough and fever for 2 days. He had diarrhea, night sweats, and

weight loss for 6 months. His HIV test results were negative 4 months

earlier. He had history of autosomal-dominant polycystic kidney

disease.

On admission, he was febrile with otherwise normal findings on

physical examination. HIV test results were positive, with a CD4

count of 43 cells/uL (normal, 250 –1200 cells/uL). HIV-1 RNA level

was 298,000 copies/mL. Tests for rapid plasma reagin, cryptococcal

antigen, coccidioidomycosis serology, toxoplasma immunoglobulin

G (IgG) and immunoglobulin M (IgM), and legionella antigen were

negative. Results of cytomegalovirus (CMV) IgG antibody test were

positive, but those of IgM antibody and polymerase chain reaction

(PCR) for CMV DNA were negative. Hepatitis profile showed non-

reactive hepatitis A, B surface, and C antibodies, but reactive hepatitis

B surface and E antigens, with normal findings on liver function tests.

Results of blood cultures for bacteria and fungus were negative.

Erythrocyte sedimentation rate was 95 mm/h (normal, �20 mm/h),

and C-reactive protein was 8.2 mg/dL (normal, �0.6 mg/dL), but

serology was negative for antineutrophil cytoplasmic antibodies, an-

tinuclear antibody, and rheumatoid factor. Urine Histoplasma anti-

gen test results were negative.

One day after discharge for diagnosis and treatment of Pneumo-

cystis carinii pneumonia, he returned to the hospital with dysarthria,

acute right-sided weakness, and right Babinski sign. Lumbar punc-

ture revealed the following values: clear CSF with 1 white blood cell, 8

red blood cells, total protein 65 mg/dL (normal, 15– 45 mg/dL), glu-

cose 49 mg/dL (normal, 50 –75 mg/dL); and negative India ink, Gram

stain, and acid-fast bacilli smears. All CSF analyses were negative:

routine culture, Venereal Disease Research Laboratories testing,

Cryptococcus latex agglutination, Aspergillus agar gel, PCR for CMV

DNA, and varicella-zoster virus.

MR imaging of the brain revealed acute infarction in the posterior

limb of the left internal capsule extending to the lateral thalamus and

centrum semiovale. Nodular-like foci of enhancement were observed,

associated with fusiform dilation of both A2 segments of the anterior

cerebral arteries, with mural enhancement of both arteries (Fig 1A).

MR angiography (MRA) demonstrated long-segment fusiform areas

of aneurysmal dilation (Fig 1B), which alternated with areas of nar-

rowing, most pronounced within A2 segments. Similar findings were

present in the middle cerebral, posterior cerebral, and basilar arteries.

Discussion
Neurologic complications in HIV-positive patients are com-
mon, and cerebral infarction is well described.2 Several factors
contribute to increased frequency of cerebral infarction, but
most important are infectious agents. Starting as meningitis,
infectious agents directly invade leptomeningeal arteries,
causing brain infarcts.

In patients with AIDS, cerebral vasculitis is a less common
cause of infarction than opportunistic infections such as vari-
cella-zoster virus, CMV, tuberculosis, cryptococcosis, and
toxoplasmosis.3,4 Pathogenesis of vasculitis results from dif-
ferent mechanisms, including endothelial cell infection, im-
mune complex deposition, and impaired regulation of cyto-
kines and adhesion molecules.4 It has been known for some
time that HIV infects endothelial cells of the cerebral vascula-
ture, leading to endothelial dysfunction.5

Our patient likely had HIV-related arteriopathy, either pri-
mary HIV vasculitis or primary angiitis of the CNS. Primary
angiitis of the CNS is an uncommon disease in which the brain
is the only or most affected organ. It can affect any part of the
intracranial vasculature, but small arteries and veins on brain
surface and leptomeninges are most commonly involved.
Pathologically, granulomatous inflammatory reaction is seen,
with mixed inflammatory infiltrate often accompanied by
multinucleated giant cells. Primary angiitis of CNS is not spe-
cific to HIV and can be seen in other immunocompromised
conditions.3,4 Primary angiitis of CNS in HIV-infected adults
has been reported.1,4,6 Several cases were confirmed at biopsy
or autopsy,1 but most diagnoses were based on neurologic
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presentation, CSF, imaging, and exclusion of opportunistic
infections.

In our patient, non-HIV infectious etiologies and autoim-
mune diseases were excluded by serologic tests, CSF analysis,
and cultures. Hepatitis B virus infection can cause cerebral
vasculitis,3,7 but it is nearly always associated with polyarteritis
nodosa and multiorgan involvement. Our patient had chronic
Hepatitis B virus infection but was negative for hepatitis B
antibody. Results of liver function tests were normal. Further-
more, clinical and laboratory data revealed no evidence of pol-
yarteritis nodosa, and abdominal CT showed normal abdom-
inal vessels. Intracranial aneurysms are associated with
autosomal-dominant polycystic kidney disease, but typically
they are saccular berry aneurysms around the circle of Willis.8

Our patient is especially interesting in that MR imaging
and MRA of the brain demonstrated aneurysmal dilation of
cerebral arteries, with alternate areas of narrowing, and mural
enhancement with adjacent nodular enhancement. We found
only 2 other adult cases in the literature with similar imaging
features, but 1 patient had elevated serum antibody to varicel-
la-zoster virus, positive varicella-zoster virus PCR, and pre-
sumed varicella-zoster virus vasculitis.6

Aneurysmal dilation of the circle of Willis and thickening
of arterial walls were found in autopsy studies of children with
AIDS.9-12 Pathology revealed medial fibrosis, loss of muscu-
laris, destruction of internal elastic lamina, and intimal hyper-
plasia.10 One explanation for aneurysmal arteriopathy is that
inflammation begins in the adventitia and involves the vasa
vasorum, leading to intramural arterial ischemia. Ischemic
panarteritis with injury to the vasa vasorum could lead to ei-
ther aneurysmal dilation or sclerosis and stenosis.9

The affected children tended to have advanced HIV disease
with severe-immune suppression.11 Cerebral aneurysms in
children with AIDS have been noted to develop during periods
of significant HIV replication as indicated by high serum
HIV-1 viral p24 antigen levels.12

Our patient was also severely immune-suppressed with a
very low CD4 count and high viral load. He had never been on
antiviral therapy. An unknown factor is the quality or strain of
the HIV. By history, he had multiple episodes of unprotected
sex with HIV-positive men, which raises questions of multiple

inoculations, strains, and higher viral load. Somewhat surpris-
ing is that our patient’s aneurysmal arteriopathy was diag-
nosed within 1 week of his AIDS-defining infection. Although
the results of an HIV test 4 months earlier were negative, he
had progressive weight loss for 6 months, suggesting that he
was infected earlier. Children typically have a latent period of
2–11 years after initial HIV infection, and aneurysmal arteri-
opathy occurs 2.5 years or longer after diagnosis of AIDS.10

In summary, although more common in children with
AIDS, cerebral aneurysmal arteriopathy should be recognized
as a rare but potential manifestation in adult patients with
AIDS. Early diagnosis is important because treatment with
highly active antiretroviral therapy and corticosteroids may
stop disease progression or even induce regression of the
vasculopathy.6

References
1. Nogueras C, Sala M, Sasal M, et al. Recurrent stroke as a manifestation of

primary angiitis of the central nervous system in a patient infected with hu-
man immunodeficiency virus. Arch Neurol 2002;59:468 –73

2. Gillams AR, Allen E, Hrieb K, et al. Cerebral infarction in patients with AIDS.
AJNR Am J Neuroradiol 1997;18:1581– 85

3. Chetty R. Vasculitides associated with HIV infection. J Clin Pathol
2001;54:275–78

4. Brannagan TH. Retroviral-associated vasculitis of the nervous system. Neurol
Clin 1997;15:927– 44

5. Bagasra O, Lavi E, Bobroski L, et al. Cellular reservoirs of HIV-1 in the central
nervous system of infected individuals: identification by the combination of
in situ polymerase chain reaction and immunohistochemistry. AIDS
1996;10:573– 85

6. Berkefeld J, Enzensbeger W, Lanfermann H. MRI in human immunodeficiency
virus-associated cerebral vasculitis. Neuroradiology 2000;42:526 –28

7. Semmo AN, Baumert TF, Kreisel W. Severe cerebral vasculitis as primary man-
ifestation of hepatitis B-associated polyarteritis nodosa. J Hepatol
2002;37:414 –16

8. Gieteling EW, Rinkel GJE. Characteristics of intracranial aneurysms and sub-
arachnoid haemorrhage in patients with polycystic kidney disease. J Neurol
2003;250:418 –23

9. Shah SS, Zimmerman RA, Rorke LB, et al. Cerebrovascular complications of
HIV in children. AJNR Am J Neuroradiol 1996;17:1913–17

10. Dubrovsky T, Curless R, Scott G, et al. Cerebral aneurysmal arteriopathy in
childhood AIDS. Neurology 1998;51:560 – 65

11. Patsalides AD, Wood LV, Atac GK, et al. Cerebrovascular disease in HIV-in-
fected pediatric patients: neuroimaging findings. AJR Am J Roentgenol
2002;179:999 –1003

12. Husson RN, Saini R, Lewis LL, et al. Cerebral artery aneurysms in children
infected with human immunodeficiency virus. J Pediatr 1992;121:927–30

Fig 1. A, Axial T1-weighted image with gadolinium
reveals bright enhancement of thickened walls of the
anterior cerebral arteries (arrow). B, Oblique projection
of an MRA demonstrates fusiform aneurysmal dilatation
of the A2 segments (arrows) of both anterior cerebral
arteries. Alternating areas of dilation and narrowing are
also seen in the middle cerebral and basilar arteries.

B
RA

IN
CASE

REPORT

AJNR Am J Neuroradiol 28:938 –39 � May 2007 � www.ajnr.org 939


