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Abstract

Cerebral aneurysms secondary to human immunodeficiency virus vasculopathy are a diagnosis by exclusion and its mechanism
is unknown. We report on a 2|-year-old male with human immunodeficiency virus infection and suboptimal virological
control, despite highly active antiretroviral therapy. An incidental discovery of multiple cerebral aneurysms occurred in
this patient, who initially presented with signs of disorientation, acute psychosis, and a history of blunt cranial trauma.
A non-contrasted computerized tomography scan of the encephalon showed no intracranial hemorrhage but multiple
cerebral (saccular and fusiform) aneurysms. Subsequently, a non-urgent computerized tomography angiogram of the cerebral
vasculature corroborated the existence of multiple cerebral aneurysms. Despite investigation, no secondary etiological
factors for the aneurysmal condition were identified. The multitude of cerebral aneurysms was consequently ascribed to
human immunodeficiency virus-associated vasculopathy. The patient was managed conservatively. At discharge, he was lucid
and apsychotic. A unique aspect of the case is the presence of both fusiform and saccular cerebral aneurysms.
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Introduction HIV-associated cerebral aneurysms remain a diagnosis by
exclusion. They were first described in children in the 1980s
and adults in 2006.% A recent retrospective longitudinal case
series of 50 patients, with a cumulative of 82 HIV-related
cerebral aneurysms, suggested that patients with a lower

(toxoplasmosis, tuberculoma, cerebral abscess, and lympho- CD4 T-cell count and a higher HIV viral load burden may

mas), cerebrovascular accidents, and neurocognitive disor- have an increased predilection to both the formation and
13 . !

ders.'” Intracranial aneurysms are in general uncommon, growth of cerebral aneurysms.?

with global prevalence estimated at 2.3% with an unknown We report a case of a 21-year-old male living with HIV

. . . 4
proportion that is HIV-associated. who was incidentally found to have multiple cerebral sac-

The exact mechanisms of HIV vasculopathy leading to ¢y)10r and fusiform aneurysms, presumed secondary to HIV
multiple cerebral aneurysms are unknown. However, it is vasculopathy.

postulated that HIV directly damages the endothelium and
leads to endothelial dysfunction while the circulating
infected monocytes, cytokines and abnormal growth may
result in altered vascular flow and indirect vascular dam- King Edward VIIl Hospital, Durban, Kzn, South Africa
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Neurological manifestations of human immunodeficiency
virus (HIV) include meningitis, encephalitis, central nervous
system opportunistic infections and space occupying lesions
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Case presentation

A 21-year-old male presented to the emergency department
with blunt force trauma to the head, confusion, and acute
onset psychosis post-assault. There was no history of loss of
consciousness or seizures or similar episodes previously.

He had a background history of being HIV-infected,
which was diagnosed 5 years prior and was on a fixed dose
combination of antiretroviral therapy for 4years. He was
virologically unsuppressed (923 copies/ml) with a CD4 T
lymphocyte count of 623 cells/uL (Table 1). There was no
history of HIV-related infections or malignancies. There was
also no surgical, psychiatric, or significant family history. He
did not have non-infectious risk factors for aneurysm devel-
opment (i.e., hypertension, tobacco use). On physical exami-
nation, he was poorly kempt but comfortable with no
stigmata of chronic illness. He had minor lacerations in the
left temporal and parietal area and abrasions over the right
3rd and 4th phalanges. He was not orientated to time, place,
and person. On mental state examination, he had visual and
auditory hallucinations, tangential speech, and an elevated
mood. There was no meningism and no clinical signs of cra-
nial nerve dysfunction. Motor examination was normal in
both upper and lower limbs. Physical examination of the
chest, cardiac and abdomen, and skin were non-remarkable.
The initial differential diagnoses entertained intracranial
hemorrhage, acute psychosis secondary to traumatic brain
injury and possible HIV-related central nervous system
opportunistic infections. A primary psychiatric illness was
less likely because of a good premorbid function and the
acute onset of symptoms after head injury.

An emergency-unenhanced computerized tomography
(CT) of the brain showed an “impression” of a cerebral aneu-
rysm but did not demonstrate subarachnoid hemorrhage
Baseline laboratories showed a raised C-reactive protein of
77 mg/L and elevated white cell count of 15.42 X 10° (Table
1). We proceeded to do a lumbar puncture while awaiting a
CT angiogram of the cerebral vessels. Cerebrospinal fluid
analysis was normal with no evidence of acute blood loss or
xanthochromia and effectively ruled out cryptococcal men-
ingitis, tuberculous meningitis and neurosyphilis (Table 1).
The patient made a rapid recovery and was alert and apys-
chotic after 1day. His urine screen for substances of abuse
were negative (Table 1). CT angiogram revealed multiple
cerebral aneurysms (a total of 9) (Figures 1 and 2). An exten-
sive workup for secondary causes of vasculitis revealed no
abnormalities other than the HIV infection. (Table 1). Given
the association of polycystic kidney disease with cerebral
aneurysms, we performed and ultrasound of the kidneys,
which were normal with no suggestion of polycystic kidney
disease. Angiogram of extracerebral vasculature was not
possible because of limited radiological resources. In addi-
tion, the patient did not attend his outpatient appointment for
carotid dopplers. He was reviewed by the neurosurgical team
who elected for conservative management with repeat CT

angiogram in 1 year. He remained well throughout admission
and at follow-up has not had any psychotic episodes or
seizures.

Our final diagnosis was that of multiple cerebral aneu-
rysms secondary to HIV-related vasculopathy.

Discussion

The present clinical case exhibits notable divergences from
the recorded instances of multiple cerebral aneurysms conse-
quent to HIV-associated vasculopathy. As a preliminary point
of distinction, in the cases chronicled by Tello et al.'” and
Kim et al."! the afflicted individuals manifested symptomatic
indications correlating with cerebral aneurysms, encompass-
ing manifestations such as headache and cerebrovascular
accident. Contrarily, our patient’s multiple cerebral aneu-
rysms were serendipitously discovered, presenting as inci-
dental findings. In addition, our case diverges from the triad
of South African cases outlined by Modi et al.!> where
patients were devoid of antiretroviral therapy intervention. In
contradistinction, our patient has a confirmed HIV positive
status and has been subject to a regimen of antiretroviral ther-
apy for a span of 4 years, antedating the incidental identifica-
tion of cerebral aneurysms. The third point of distinction
involves the presence of both fusiform and saccular cerebral
aneurysms concurrently in our patient. This concomitant
manifestation, to the best of our scholarly knowledge, remains
unprecedented in the existing literature. Predominantly, fusi-
form aneurysms have been linked with HIV-infection, similar
to individuals without HIV-infection.!3!4

The underlying etiological factors contributing to our
patient’s simultaneous manifestation of both saccular and
fusiform aneurysms remain enigmatic. Lastly, the present
clinical case reports the presence of nine cerebral aneurysms,
the highest reported in the literature is six.*

Owing to the abundant presence and positioning of the
aneurysms, we opted for a conservative approach toward the
management of the patient. Our clinical judgment deemed
the potential risks inherent in surgical intervention to super-
sede the prospective benefit. Additionally, given the patient’s
virological status—being unsuppressed—we introduced
adherence counseling with the aim of amplifying compli-
ance to the antiretroviral therapy regimen.

The medical literature delineates surgical, endovascular,
and pharmacological therapeutic strategies, although the
substantiating evidence base largely comprises case reports
and case series.”!%!>"17 Despite a paucity of definitive treat-
ment guidelines for HIV-associated multiple cerebral aneu-
rysms, there are instances where diligent adherence to
antiretroviral therapy has been associated with decelerated
aneurysm progression or even reduction in size.'s

A retrospective, longitudinal case series encompassing
50 patients illustrated that inconsistent usage of antiretrovi-
ral therapy engenders progression in aneurysm formation
and growth.” However, limited evidence exists as to whether
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Table |. Laboratory results.

Date 4/10/2023 4/11/2023  4/14/2023 4/22/2023 4/25/2023 Reference range
Chemistry
Sodium 134 141 136—145mmol/l
Potassium 4.7 3.6 3.5-5.5mmol/l
Chloride 97 102 98-107 mmol/l
Bicarbonate 20 24 23-29 mmol/l
Anion gap 22 19 9—16 mmol/l
Urea 10.2 4.9 2.1-7.1 mmol/l
Creatinine 94 69 49-90umol/l
eGFR >60 >60 >60mL/min/1.73 m?
Corrected calcium 2.30 2.15-2.50 mmol/l
Magnesium 091 0.63—1.05mmol/l
Phosphate 1.02 0.78-1.42mmol/l
Protein 82 35 60-78g/l
Albumin 40 35-52g/l
Total bilirubin I 5-21 umol/l
ALT 95 7-35U/L
ALP 65 42-98U/L
GGT 60 <40U/L
CRP 77 31 <10 <I0mg/L
ESR 15 17 0-10mm/h
Hematology
WCC 15.42 6.63 9.76 3.9-12.60 X 10°/L
Hemoglobin 13.2 12.8 13.7 12-15g/dL
MCV 92.7 92 94.9 78.9-98.51L
MCH 32.1 32.1 31.6 26.1-33.51L
Neutrophils 4.20 1.60-6.98 < 10°/L
Lymphocytes 4.20 1.40—4.20 < 10°/L
Monocytes 0.78 0.30-0.80 X 109/L
Eosinophils 0.59 0.00-0.95 X 10°/L
Platelets 295 279 427 186—454 X 10°/L
Immunology
Rheumatoid factor Negative
Anti-nuclear antibody Negative
Anti-nuclear cytoplasmic Negative
antibody
Anti-double stranded DNA Negative
Anti—cyclic citrullinated peptide Negative
Compliment C3 1.30 0.90-1.80g/L
Compliment C4 0.20 0.10-0.40g/L
Lipogram
Total cholesterol 3.48 mmol/l <5.0mmol/l
High-density lipoprotein- 1.87 mmol/l >1.2mmol/l
cholesterol
Low-density lipoprotein- 1.06 mmol/l <3.0mmol/l
cholesterol
Triglycerides 1.20 mmol/I <1.7mmol/l
HIV tests
HIV rapid antigen Positive
HIV ELISA Positive
CD4 T lymphocytes 623 332-1642cells/pL
HIV viral load 923 copies/ml <50 copies/ml

(Continued)
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Table |. (continued)

Date 4/10/2023 4/11/2023

4/14/2023

4/22/2023 4/25/2023 Reference range

Hepatitis viral screen

Hepatitis A IgM Negative
Hepatitis B surface antigen Negative
Hepatitis B surface antibody Negative
Hepatitis C antibody Negative
Epstein—Barr virus Negative
Cytomegalovirus Negative
Syphilis screen
RPR Non-reactive
Cerebrospinal fluid analysis
Cell count
Polymorphs 0/pL
Lymphocytes 0/uL
Erythrocytes 0/pL
Glucose 32
Protein 0.28
FTA-ABS Negative
Appearance
Clarity Clear
Color before centrifuge Colorless
Color of supernatant
Clots Colorless
Absent
Gram stain No bacteria
Cryptococcal latex antigen Negative
Polymerase chain reaction for Not
Mycobacterium complex detected
Bacterial culture No growth
Urine analysis
Urine microscopy Clear
Urine culture No growth
Urine drug screen Negative
Sputum analysis
Gram stain
neutrophils I+
Epithelial cells I+
Gram positive cocci I+
Large gram positive bacilli I+
Polymerase chain reaction Not
for Mycobacteria tuberculosis detected
complex
Bacterial culture Normal
respiratory
flora isolated
Hematinics
Folate 32,6
Vitamin B12 305

60-80% of plasma glucose
0.15-0.45g/L

>12.2nmol/l
156—672 pmol/L

ELISA: Enzyme linked immunosorbent assay.

initiating antiretroviral therapy in those previously uniniti-
ated or non-adherent to treatment might incite an immune
reconstitution inflammatory syndrome, thereby potentially
stimulating aneurysm progression and growth.?

Clinical outcomes associated with this condition are par-
ticularly adverse in pediatric cases. Adult outcomes remain
indeterminable due to lack of data. Median survival duration
among children post-diagnosis is approximately 8 months,
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Figure |. 3D Virtual reconstruction of cerebral angiogram:
Arrows depicting multiple fusiform and saccular intracranial
aneurysms of the bilateral MCA (blue arrows), right ACA (green
arrow), left PCA (pink arrow), and basilar arteries (black arrows).
Additional variant with aplasia of the right Al segment of ACA
with compensatory ectasia of the left ICA, Al ACA, and Ant com
arteries.

ACA: anterior cerebral artery; ICA: internal cerebral artery; MCA: middle
cerebral artery; PCA: posterior cerebral artery; Ant com anterior com-
municating artery.

Figure 2. 3D Vessel segmentation of cerebral angiogram:
Arrows depicting the bilateral MCA (blue arrows). Remaining
aneurysm are not appreciated on this reconstruction. Additional
variant with aplasia of the right Al segment of ACA with
compensatory ectasia of the left ICA, Al ACA, and Ant com
arteries.

ACA: anterior cerebral artery; ICA: internal cerebral artery; MCA: middle
cerebral artery; PCA: posterior cerebral artery; Ant com anterior com-
municating artery.

further shrinking to 5.5 months should cerebrovascular acci-
dents occur."

One major limitation of our study is the non-imaging of
extracerebral vessels. Given the substantial intra-cerebral
aneurysms, additional extracerebral aneurysms that might
have been receptive to surgical or endovascular intervention
could have been overlooked. However, resource constraints
restricted further imaging.

For an all-encompassing understanding, additional research
is imperative to elucidate the incidence of HIV-associated
multiple cerebral aneurysms, along with the roles of antiretro-
viral therapy, surgical intervention, and endovascular therapy
in ameliorating associated morbidity and mortality.

Conclusion

The occurrence of multiple cerebral aneurysms as a second-
ary effect of HIV-associated vasculopathy is a relatively
infrequent phenomenon, typically identified following the
exclusion of alternative etiologies. The precise pathogenic
mechanisms orchestrating this condition remain elusive.
Therefore, concerted research is necessary to determine the
optimal clinical management strategies for this rare but sig-
nificant condition.
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