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ccurrence of
ntracerebral
neurysm in an
IV-Infected Child:
Case Report

ésar A. Martı́ nez-Longoria, MD*,
oséJ. Morales-Aguirre, MD*,
laudia P. Villalobos-Acosta, MD*,
emóstenes Go´mez-Barreto, MD†, and
iguel Cashat-Cruz, MD, MSc*‡

12-year-old female diagnosed with human immuno
eficiency virus infection at age 1 was admitted to ou
ospital with complaints of headache, left hemiparesis
nd blurry vision. On admission, her CD4� count was
7 cells/mm3 (13%) and her viral load 44,783 ribonu-
leic acid copies/mL. Treatment had been initiated
onths before admission with lopinavir/ritonavir,

amivudine, and stavudine. A computed tomographic
can and magnetic resonance imaging of the hea
evealed an aneurysm of the right middle cerebra
rtery. A head angiographic scan was consistent wit

ntracranial arteritis. Six months after the initiation of
ntiretroviral therapy, her CD4 � cell count was 226
ells/mm3 (16%) and her viral load was undetectable
less than 50 copies ribonucleic acid/mL). Magneti
esonance angiography of the head performed 1
onths after the diagnosis demonstrated resolution o

he aneurysm and the intracranial arteritis. This case
ighlights the association of human immunodeficienc
irus infection with the occurrence of intracerebral
neurysms in the context of human immunodeficienc
irus–vasculopathy, as well as its improvement with
ighly active antiretroviral therapy. © 2004 by
lsevier Inc. All rights reserved.

rom the *HIV-AIDS Immunodeficiency Clinic, ‡Department of
pidemiology, and †Department of Infectious Diseases, Hospital

nfantil de México Federico Gómez, México D. F., México.
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artı́nez-Longoria CA, Morales-Aguirre JJ, Villalobos-
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ntroduction

An association between human immunodeficiency virus
HIV) infection and central nervous system abnormalities
as been well documented. These abnormalities range
rom cognitive dysfunction to serious cerebrovascular
iseases [1,2]. Neurologic abnormalities such as develop-
ental delay, loss of developmental milestones, or a

ecline in motor and neurocognitive functions have been
eported in over 80% of HIV-infected pediatric patients. In
ontrast, the incidence of serious cerebrovascular diseases
i.e., infarctions and aneurysms) has been reported to be
.3%. However, autopsies have revealed lesions in over
5% of HIV pediatric cases [3].
The occurrence of cerebral aneurysms in nonimmuno-

ompromised pediatric patients is rare. In contrast, 24
ases of cerebral aneurysms have been reported in HIV-
nfected children. These patients often develop clinical
ymptoms related to the aneurysms, and mortality is
sually high. Because of the high risk of complications
elated to the aneurysms, the optimal medical or surgical
anagement of these patients has not been well estab-

ished. To our knowledge, this is the first report describing
he resolution of a cerebral aneurysm in an HIV-infected
nfant treated with highly active antiretroviral therapy.

ase Report

A 12-year-old female with HIV infection presented to the Hospital
nfantil de Mexico Federico Gomez on December 31, 2001 with
omplaints of generalized headache, transient left hemiparesis on two
ccasions, blurry vision, and decreased visual acuity in the left eye. Both
f her parents had died of acquired immunodeficiency syndrome.
Her medical history was remarkable for repeated bouts of respiratory

nfections, varicella infection at 9 years, and gastroenteritis at 3, 5, and 11
ears of age. She had been diagnosed with perinatally acquired HIV
nfection at age 1. The patient was initially treated with azidothymidine,
nd subsequently she received saquinavir and lamivudine. Three month
efore her admission, treatment had been changed to lopinavir-ritonavir
Kaletra), lamivudine, and stavudine.

On physical examination, she was malnourished and had hemianopsia
f the left temporal visual field and left hemiparesia. The remainder of

ommunications should be addressed to:
r. Cashat-Cruz; Departamento de Epidemiologı́a; Hospital Infantil de
éxico Federico Gómez; Dr. Márquez #162; Colonia Doctores;
elegación Cuauhtémoc; C.P. 06720 México D. F.; México.
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© 2004 by Elsevier Inc. All rights reserved.
0.1016/j.pediatrneurol.2004.02.008 ● 0887-8994/04/$—see front matter



t
h
a
f
d
(
r
a
a
o
t
i
o
a
r
m
t

a
l
r
c
f
s
e

D

s
a
g
f
a
a
o

c
a
a
h
H
v
p

t
r
c
f
f
e
[

r
t
b
m
t
e
a
m
a
h
l
l
e
a
i
l

F
a
p
a
3
d

F
m
i
m

he examination was unremarkable. A computed tomographic scan of the
ead revealed an aneurysm of the right middle cerebral artery. A cerebral
ngiography and magnetic resonance imaging were subsequently per-
ormed. The head magnetic resonance imaging revealed an aneurysmatic
ilatation of the intracerebral portion of the right internal carotid artery
Fig 1) and compensatory ventriculomegaly. The cerebral angiography
evealed abnormalities suggestive of intracranial arteritis along with an
neurysm of the internal right carotid artery at the bifurcation of the
nterior cerebral and middle cerebral arteries. There was total obstruction
f the left internal carotid artery with supplemental circulation through
he circle of Willis. In addition, there was a zone of stenosis of the
nfraclinoid portion of the right carotid artery, likely related to vasculitis
r arterial dissection. The patient was managed conservatively as the
neurysm that was identified had a low risk of rupture and was likely the
esult of HIV vasculopathy. The patient was treated with aspirin (325
g/day) to decrease the risk of infarction due to the vascular inflamma-

ory response.
Six months after initiating highly active antiretroviral therapy, she had

favorable immunologic response (226 CD4� cells, 16%) and her viral
oad was undetectable (�50 copies ribonucleic acid/mL). Magnetic
esonance imaging performed 15 months after the diagnosis indicated
omplete resolution of the aneurysm (Fig 2). After 24 months of
ollow-up, the patient has continued to improve clinically with no
ubsequent ischemic events and with almost complete neurologic recov-
ry.

iscussion

A number of neurologic abnormalities have been de-
cribed in both HIV-infected children and adults. These
bnormalities included acquired microcephalia, basal gan-
lia calcifications, HIV encephalopathy, cognitive dys-
unction, a delay in psychomotor development, and HIV-
ssociated vasculopathy with the presence of cerebral
neurysms [2,4]. At postmortem examination, 10% to 30%

igure 1. A three-dimensional reconstruction head magnetic resonance
ngiography revealing an aneurysmatic dilatation of the intracerebral
ortion of the right internal carotid artery that extends to the bifurcation
nd into the middle and anterior cerebral arteries. T1 fast file echo; TR:
5 ms; TE: 2.6 ms; TR � 35 ms; TE � echo time 2.6 ms; FLIP � 25
egrees.
f pediatric HIV-infected patients present evidence of a
erebral infarction. Cerebral vasculitis may occur second-
ry to direct viral invasion, or aneurysms may develop as

result of HIV-induced vasculopathy [5]. Aneurysms
ave been reported to occur 5 to 18 years after the onset of
IV infection in both children and adults [6-9]. However,
ascular abnormalities can occur in HIV-infected pediatric
atients within 1 month to 2 years of diagnosis [6,10].

In a retrospective study of 426 HIV-infected children,
he incidence of cerebral infarctions and cerebral aneu-
ysms was 2.6% and 1.6%, respectively. This incidence is
onsiderably higher than that reported in non–HIV-in-
ected children. Multiple aneurysms were a common
inding (57%), and 92% were fusiform aneurysms. Isch-
mic infarctions were associated to 57% of the aneurysms
11].

To date, 24 cases of cerebral aneurysms have been
eported in HIV-infected children [3,6-8,10,12-14]. As in
he case reported here, the location of the aneurysm has
een at the basal arteries of the circle of Willis. The
ajority of these patients manifested symptoms related to

he aneurysm, including seizures, transitory ischemic
vents, hemiparesis or paraparesis, aphasia, motor deficits,
nd even fatal intracerebral hemorrhage [3-8,13]. The
ajor pathologic findings identified in the affected arteries

re intimal hyperplasia, fibrosis of the media, endothelial
yperplasia, thinning of the media, microcalcifications,
oss of muscularis, and destruction of the elastic internal
ayer, with the presence of infiltrates of mononuclear cells
xpressing HIV antigens in the endothelial surface of the
ffected vessels [3,7,12,13,15,16]. Similar to our patient,
n most of the reported cases the patients had elevated viral
oads and CD4� cell counts below 15% [3,6-10]. An

igure 2. Subsequent head magnetic resonance angiography docu-
ents resolution of intracerebral aneurysm and vasculitis. Maximal

ntensity projection. T1 fast file echo; TR: 35 ms; TE: 2.6 ms; TR � 35
s; TE � echo time 2.6 ms; FLIP � 25 degrees.
ssociation with other opportunistic infections has been

131Martı́nez-Longoria et al: Intracerebral Aneurysm and HIV
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roposed as the possible cause of these aneurysms in
IV-infected children. These agents include varicella

oster virus, herpes simplex virus, cytomegalovirus, cryp-
ococcus, and mycobacteria [3,8,10,17].

Although the mechanisms by which HIV leads to
erebral aneurysms remain undefined, it seems that the
IV virus itself may have an effect on the intima of the
essels, resulting in arterial damage [12]. Mazzoni et al.
9] reported a patient with arteropathy in whom the
rogression of disease arrested after initiation of highly
ctive antiretroviral therapy, providing some support for
his hypothesis. In the majority of pediatric cases reported
n the literature, children were treated with monotherapy
before the availability of highly active antiretroviral
herapy) and adverse outcomes were frequent. In our case,
here was a complete resolution of the aneurysm 15
onths after the initiation of highly active antiretroviral

herapy, suggesting, as in the case reported by Mazzoni et
l., that treatment with highly active antiretroviral therapy
ay have led to the resolution of the aneurysm, as well as

he vasculitis.
The optimal management of these patients has not been

ell established given the high risk for complications,
uch as thromboembolic phenomena and fatal hemor-
hages during surgical repair. Although 18 of the 24
atients have died, it is unknown if their deaths were the
esult of intracranial bleeding or of opportunistic infec-
ions.

It remains to be determined whether highly active
ntiretroviral therapy will decrease the incidence of HIV-
nduced vasculopathy; however, the present case suggests
hat it may have a significant impact in preventing se-
uelae associated with HIV vasculopathy.

he authors would like to thank Dr. Jesus Vallejo and Dr. Blanca
onzalez for their help in the preparation of the manuscript.
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