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Abstract 

HIV-associated ectatic cerebral vasculitis (HIV-AECV) is a rare vasculitis with diffuse 

fusiform aneurysms. Its pathophysiology remains poorly understood. Though extensively 

described in children, it is still incompletely studied in adults. Our objective was to present 5 

adult cases with emphasis on imaging findings and long-term evolution. From 2006 to 2014, 

we included 5 HIV-infected patients presenting fusiform cerebral aneurysms. Vessels 

abnormalities were assessed with brain CT-angiography, MR-angiography and/or digital 

subtraction angiography. 

All patients had brain MR assessment. Clinical and biological data were analysed. Fusiform 

aneurysms of carotid terminations extending to middle and anterior cerebral arteries were 

bilateral in 3 patients and unilateral in one. More distal fusiform aneurysms were observed in 

four patients and saccular aneurysms in two patients. Two patients suffered from ischemic 

lesions while none experienced haemorrhage.   

Unlike recent reviews, our study underlines the low haemorrhagic potential of HIV-AECV; 

long-term follow-up suggest a monophasic evolution under antiretroviral medication. 
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Abbreviations and acronyms: 

 

CT = Computerized tomography 

CTA = CT angiography 

DSA = Digital subtraction angiography 

HCV = Hepatitis C virus 

HIV = Human immunodeficiency virus 

HIV-AECV = HIV-related associated cerebral vasculitis 

ICA = Internal carotid artery  

MRA = Magnetic resonance angiography 

MRI = Magnetic resonance imaging 
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Introduction 

Ectatic vasculitis is a rare form of human immunodeficiency virus (HIV)-induced angiitis. 

Though more than 30 cases HIV-associated ectatic cerebral vasculitis (HIV-AECV) have 

been reported in children since the 1980’s [1–4], only few data are available on HIV-AECV 

in adults (mainly case reports [1] or short cases series [5,6]). The most commonly described 

pattern of HIV-AECV in children is fusiform arterial ectasia involving the internal carotid 

artery (ICA) terminus and the ipsilateral M1 and A1 segments [7]. 

We aimed to evaluate through 5 consecutive patients from 4 University Hospitals, the clinical 

symptoms, immunological and viral data, imaging findings and clinical/radiological long-term 

outcome in adult patients with HIV-AECV and review the literature. 
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Materials and Methods 

From October 2006 to April 2014, we retrospectively included HIV-infected patients with 

cerebral ectatic vasculitis from 4 different tertiary centres for HIV-related brain disease. 

Inclusion criteria were as follows: 

- Documented HIV infection  

- Fusiform aneurysms of the circle of Willis documented either by Computed 

Tomography Angiography (CTA), Magnetic Resonance Angiography (MRA) or 

Digital Subtraction Angiography (DSA) or a combination of these exams  

Exclusion criteria consisted of another cause of vasculitis (from inflammatory disease or from 

another infectious causes), HIV patients with only saccular intracranial aneurysms and/or 

patients aged less than 18 years.  

We included five consecutive patients (5 females; mean age at time of diagnosis = 31.4 ± 9.5; 

range 23-47 years). 

 

Clinical assessment 

Clinical symptoms and revealing conditions like headache, seizure, intracranial bleeding 

(parenchymal/pericerebral), acute ischemic stroke were systematically recorded by a senior 

neurologist. 

 

HIV-related data assessment 

Viral and immune data from the patients were assessed from their medical chart. The 

following data were systematically recorded: mode of HIV transmission (maternal-foetal 

transmission, acquired contamination (sexual, transfusion, toxic abuser), CD4 count 

(cells/mm3) and viral replication (copies/mm3) at the time of diagnosis and HIV-related 

opportunistic infections. 
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Imaging explorations 

Four patients (80%) underwent CTA; 4 patients (80%) a 3D time of flight (TOF) MRA and 2 

(40%) DSA. Three patients (60%) had a combination of these modalities (Patients #1, #2 and 

#5). In most cases, brain MR was performed with 3 Tesla MRI scanner (General Electric, 

Medical systems, Milwaukee, Wisc). The imaging protocol included T2 FLAIR (fluid-

attenuated inversion-recovery)-weighted, T1-weighted, diffusion-weighted, T2-weighted 

gradient echo (GE), 3D-time of flight angiography and contrast enhanced T1 SE sequences.  

CTAs were mainly performed with a 16-slice CT scanner (Siemens Medical Solutions, 

Erlangen, Germany). 

On angiographic evaluation, location of the vasculitis on the circle of Willis (i.e. the segment 

involved according to the Fischer’s segmentation [8] and its extent (number of segment 

involved, unilateral/bilateral involvement) were systematically assessed. Presence of 

additional saccular aneurysms was also recorded on vascular imaging. All the images were 

reviewed in consensus by 2 senior neuroradiologists with an experience in neuroradiology of 

7 and 2 years, respectively, on the PACS (Picture Archiving Communicating System) 

workstation (Agfa, Mortsel, Belgium). 

Associated findings brain abnormalities on CT and MRI were systematically recorded (i.e.: 

subarachnoid haemorrhage, intraparenchymal hematoma, acute ischemic stroke, mass effect, 

brain or brain stem compression). Thrombosis of the aneurysms, calcifications and wall 

enhancement were also systematically recorded on MRI and/or CTA. 

 

 

Clinical/imaging follow-up: 

Clinical follow-up was performed by the physician in charge (AIDS specialist, rehabilitator 

and/or neurologist): occurrence of a new neurological deficit, clinical symptoms suggestive of 
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intracranial haemorrhage and signs of compressive syndrome (on brainstem and/or cranial 

nerves) were systematically assessed. On imaging follow-up, aneurysm’s shape and size 

changes, haemorrhagic or ischemic lesions and opportunistic infections were systematically 

recorded. Monitoring time of vascular abnormalities was variable depending on the centre and 

the patients’ status and symptoms. Mean length of clinical and imaging follow-ups was 

recorded.  

Management of HIV-AECV was systematically recorded (i.e: conservative, surgical and/or 

endovascular treatment). 

 

Ethical statement 

Neither approval of the institutional review board nor patient informed consent are required 

by the ethics committee of the institutions involved in this series for retrospective analysis of 

patients’ records and imaging data. 
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Results 

Clinical symptoms/revealing conditions 

Clinical presentations were status epilepticus (Patient # 1), headache (# 2), generalized 

seizures (# 3), and meningo-encephalitis (# 5). It was fortuitously diagnosed in Patient # 4 

who suffered from toxoplasmosis (Table 1). No patient presented intracranial bleeding as a 

revealing symptom. 

Various neurological deficits were recorded: pharmaco-resistant epilepsy and 

neuropsychological deficits (Patient # 1), retinal necrosis with severe visual deficits (# 2), 

transient left hand hemiparesis due to a right lenticular infarct (# 3) and psychomotor 

retardation (# 5). Patient # 4 had no permanent neurological deficits. 

 

 

HIV-related data  

1. HIV infection 

HIV contamination was maternal-foetal in 2 patients and acquired at adult age in 3 patients 

presumably from sexual transmission. Four patients were of subsaharan African origin and 

one of Maghreb origin. Diagnosis was made from routine pregnancy assessment in 2 patients. 

Mean length of evolution of the infection from the time of the diagnosis was 14.2 ± 9.2 years 

(range 5-25 years).  

All patients experienced poor treatment adherence with consecutive intense viral replication 

and low TCD4 (Table 1).  

 

 

 

 



 9 

2. Opportunistic infections 

Poor viral control and immunosuppression were evidenced from opportunistic infections that 

affected all patients, such as pneumocystosis, brain toxoplasmosis, CMV retinitis, zoster, 

uterus cervix dysplasia and peri-anal condylomas and candidosis (Table 1). Patient # 1 also 

had an HCV co-infection.  

 

Imaging findings 

1. Vessels abnormalities (see Table 2) 

All patients had an involvement of anterior circulation with fusiform aneurysm of the internal 

carotid artery (ICA) termination extending to proximal A1 and/or M1 segments of the anterior 

and the middle cerebral arteries (ACA, MCA), respectively. It was unilateral in two patients 

(Fig. 1) and bilateral in 3 patients (Fig. 2). Supra-cavernous ICA was impaired in all cases 

while cavernous ICA was involved in only two patients. Additional fusiform aneurysms were 

observed in Patients # 1, 3, 4 and 5  (Fig. 1). Saccular aneurysms were observed in Patients # 

1 (Fig. 3) and # 5. In Patient # 1, a partially thrombosed giant vertebral (V4 segment) 

aneurysm was observed (Fig. 4). 

Involvement of posterior circulation was observed only in Patient # 1, consisting of irregular 

fusiform dilatations of intracranial vertebral arteries, basilar and posterior cerebral arteries (in 

addition to the saccular LVA aneurysm). In the remaining cases, vertebrobasilar system was 

notably spared. 

Aneurysm’s wall calcifications were observed in three patients. Arterial wall enhancement 

was seen in three patients, suggesting vessel wall inflammation (Fig. 5). Finally, no evidence 

of aneurysm rupture was recorded. 
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2. Ischemic/hemorrhagic lesions 

Two patients suffered from ischemic lesions (Patients # 1 and 2) confirmed on DWI: right 

lenticulo-caudate, left thalamic and right temporal symptomatic infarcts in # 1 and right 

lenticular infarct in # 2. No patient presented haemorrhagic lesions.  

 

Clinical/imaging follow-up 

During follow-up, no patient presented signs of subarachnoid haemorrhage. In all cases, 

fusiform aneurysms remained stable on angiographic follow-up. Patient # 1 had a 17–year-

long follow-up without any modification of the fusiform aneurysms. However, in this patient, 

a saccular left vertebral aneurysms progressively increased in size over 6 years, compressing 

the brainstem and required exclusion treatment. Patient # 5 also had steady aneurysmal 

disease over a 17-year period (Table 2). 

 

Treatment 

All patients had instauration/optimization of antiretroviral therapy at diagnosis of brain 

vasculopathy. They did not have further treatment like steroids or cytotoxic drugs. 

No exclusion treatment was performed regarding fusiform aneurysms. Patient # 1 had an 

endovascular treatment of a symptomatic left V4 giant aneurysm (Fig. 4) by parent artery 

occlusion with coils. Follow-up MRI showed a regression of both the aneurysm and its mass 

effect, leading to clinical improvement. 
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Discussion 

We here-in report 5 new cases of HIV-AECV, among the largest original case series in adults 

[5,9]. A first adult case was reported in 2006 [1] and only 32 adult cases had been reported 

since then [5,9]. A recent cohort study reported 20 patients with similar findings among a 

cohort of more than 6000 HIV-infected patients [9]. However, this study did not to focus 

specifically on follow-up and on hemorrhagic risk associated with these fusiform aneurysms. 

HIV-AECV usually affects immunocompromised patients with T CD4 lymphocytes counts 

<200/mL and a viral load >100 000 copies/mm3. In the literature, mean time between 

infection and central nervous system events is 6.8 years in children [0.17 – 12.6] and 10.3 

years in adults [7-12]. The most frequent modes of HIV transmission were perinatal or 

following blood transfusion in children and perinatal or unknown in adults [5]. These data are 

consistent with the ones of our patients, who had a long-term HIV infection (mean evolution 

length: 12.4 ± 9.2 years [range: 5-25 years]); two patients presenting a maternal-foetal HIV 

contamination. All patients suffered from immunosuppression due to poor treatment 

adherence and follow-up.  

According to a recent review of the literature, seven cases of brain infarction, five cases of 

subarachnoid haemorrhage and one case of intracerebral hemorrhage in patients with HIV-

AECV have been reported so far [5].  

In our series, we observed two cases (40%) of brain infarcts but did not record any 

haemorrhagic event, despite a long-term follow-up. 

Conversely, the above-mentioned recent review focused on brain aneurysms in HIV patients 

reported a higher risk of haemorrhage: 9.1% in children and 43.8% in adults [5]. 

This discrepancy with our results may be explained by the fact that nearly all the patients  

who suffered from haemorrhage collected in this review [5] bled from an associated saccular 

intracranial aneurysm and not from the fusiform aneurysm(s). 
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Pathophysiology 

The pathophysiology of HIV-AECV is complex and not yet entirely elucidated. 

Histopathology shows a thickening of the vessel wall with media and adventice inflammation 

fibrous and collagenous media thickening and endothelium mesenchymal proliferation [10]. 

Pathomechanisms potentially include direct infection of the vessel wall and perivascular 

tissues [11] as well as an indirect role of the HIV through complex immune reactions 

involving CD8 lymphocytes, superantigens and dysregulation of adhesion molecules and 

cytokins. Some authors reported evidences of vessel wall infection [4] while others did not 

[3]. 

Extracranial and intracranial HIV-associated vasculopathy may result from different 

mechanisms [12]. Low T CD4 lymphocytes are associated with intracranial vasculopathy in 

which the intima could be the main target, with inflammation triggered by transendothelial 

migration of the virus. The disease may then progress by vascular remodelling, growth factors 

and cytokines, likely induced by opportunistic infections [12]. 

Immune reconstitution inflammatory syndrome (IRIS) was suggested as a possible cause [2], 

but remains controversial and does not seem incriminated in our patients, since the 

vasculopathy occurred early after the diagnosis of the infection. A high dose of 

azidothymidine and varicella-zoster virus vasculitis have been suspected in paediatric cases 

[13,14]. 

 

Imaging findings 

We observed a specific pattern of fusiform aneurysms involving the ICA terminations and 

extending contiguously to the proximal segments of the anterior and middle cerebral arteries. 

This pattern is similar to the one previously described in paediatric cases [3,4,7,15,16]. It is 
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noteworthy that some authors have reported HIV-vasculitis with more distally located 

intracranial aneurysms [17]. 

 

Differential diagnoses 
 

Differential diagnoses mainly include spontaneous fusiform aneurysms. Their main causes are 

dissection and atherosclerosis and they frequently provoke ischemic symptoms. They may 

involve vertebrobasilar circulation and compress the brainstem as well [18]. Unlike saccular 

aneurysms, fusiform aneurysms rarely rupture due to their stiff, thickened wall [19]. 

Rare cases of diffuse fusiform cerebral aneurysms associated with dysimmune conditions 

have been reported and seem to bring further arguments regarding the role of 

immunodeficiency and inflammation: diffuse aneurysms secondary to chronic Epstein Barr 

virus meningitis in a patient with immune deficit [20], vertebrobasilar and ICA aneurysms 

associated with varicella angiitis in a patient with immunodeficiency and T-cell dysfunction 

[3] and finally, progressive bilateral fusiform ICA aneurysms in a child with T-cell 

immunodeficiency [21]. 

Unless having a histological demonstration of HIV infection of the vessel wall, HIV direct 

role in the formation of these fusiform aneurysms remains putative. HIV-infected patients 

without neurological symptoms are usually not systematically screened by brain CT or MR 

angiography. Such a screening strategy could be useful to diagnose these abnormalities earlier 

and to better understand their pathogenesis, especially to demonstrate the correlation between 

viral load and low CD4 T lymphocytes and the appearance or worsening of the vasculopathy.  

However, some previous reports have incriminated HIV as a certain pathogenic agent for 

fusiform aneurysms, especially with histological evidences of HIV within vessel walls and 

secondary wall inflammation [4]. Moreover, the existence of numerous paediatric cases 

reported in the literature is likely to rule out an atherosclerotic origin of these aneurysms. 
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Though even rarer, similar vascular patterns have been depicted in patients infected with other 

pathogenic agents such as EBV [20], underlying the fact that fusiform aneurysms are not 

pathognomonic of HIV vasculitis. Additionally, co-infection (i.e.: HIV + other opportunistic 

infection[s]), either synchronous or successive, might be responsible for the formation of 

these intracranial vascular changes. Indeed a case of HIV-RECV has been reported in a child 

who presented a co-infection by HIV and VZV [13]. 	

Finally, some anti-viral medications are also known to cause atherosclerotic changes that 

might participate to the genesis of these fusiform aneurysms. However, in most of our 

patients, the aneurysms were discovered prior to anti-viral therapy introduction or after a long 

period of treatment interruption.  

 

Treatment 

Although HIV-AECV has important clinical implications, the optimal treatment strategy is 

debated [17–19]. HIV-related vasculitis is usually depicted as a monophasic affection when 

treated with antiretroviral therapy. Objectives are both to treat the vasculitis and control the 

infection. Thus, the treatment is mainly based on plasma exchange and antiretrovirals, with 

avoidance of cytotoxic agents and corticosteroids. However some authors recommend the use 

of corticosteroids, following the treatment of any active infection and the initiation of 

antiretroviral therapy [18,19]. 

Our patients had optimized antiretroviral treatment. None of them had steroids or cytotoxic 

medication or plasma exchange. 

Recently, endovascular treatment of such fusiform aneurysms in HIV-AECV has been 

reported, suggesting that flow diversion may be a suitable treatment option. However, such 

procedures carry significant complication risk and remain controversial [22,23]. Indeed, the 

literature carries no strong evidence of a bleeding risk from the fusiform aneurysms in HIV-
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AECV patients. As well, in our series, no haemorrhagic event was recorded over a 9.25 years 

[1 – 17] mean follow-up delay. 

 

Study limitations 

One limitation of our study is the heterogeneity of the clinical and radiological follow-up. 

This heterogeneity can be explained by the fact that the patients were treated in different 

institutions, with different follow-up protocols and by the fact that some patients came from 

foreign countries. Additionally, very long-term follow-up was not available in all patients. 

However, we do believe that reporting our experience of a very low haemorrhagic risk in this 

disease is pertinent since recent reports of invasive endovascular procedures with significant 

risks of neurological complications have been published for the treatment of these HIV-

AECVs [23].  

Second, the retrospective design of the study that was responsible for non-homogeneous 

clinical and angiographic follow-ups and for missing data.  
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Conclusion 

Our case series of HIV-AECV in adult patients show that the angiographic pattern consisting 

of fusiform ectasia involving the ICA terminus extended to both adjacent A1 and M1 

segments is very suggestive of the diagnosis. Our study underlines the low haemorrhagic 

potential of the fusiform aneurysms observed in these HIV patients. Additionally, data from 

the long-term follow-up suggest a monophasic evolution of this disease under anti-retroviral 

therapy. These results should be confirmed by larger series, but suggest that conservative 

management of these HIV-associated fusiform intracranial aneurysms may be a suitable 

option.   
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Figure captions 

Figure 1.  

A: 3D time of flight (TOF) MRA performed in Patient # 3; maximum intensity projection 

(MIP) showing fusiform aneurysm of the left internal carotid artery (ICA) terminus extending 

to the middle cerebral artery (MCA) and both anterior cerebral arteries (ACAs) (note the 

hypoplasia of the right A1 segment), faint fusiform ectasia of both A2 segments (arrows) and 

ectasia of M2 segment. B. Coronal view in MIP reconstruction. Note the fusiform dilatation 

of the left M2 segment (arrow) and the absence vertebrobasilar system involvement. 

 

Figure 2.  

Digital subtraction angiography (DSA) in right (A) and left (B) oblique anterior projections 

and 3D reconstructions (C and D) performed in Patient # 4 showing a marked ectasia of the 

right ICA terminus extending to A1 and M1 segments. Similar pattern, less pronounced, is 

observed on the left side associated with an aneurysm of the MCA bifurcation.  

   

Figure 3.  

Patient # 1. A: MRA in coronal MIP reconstruction (performed in 1998): bilateral ectasia of 

both ICA terminus extending to ipsilateral ACA and MCA is seen. Bilateral ectasia of A2 

segments of the ACA is also depicted. B: Follow-up MRA performed in 2012, showing 

stability of the fusiform aneurysms without any progression. Note the presence of a left 

saccular carotid-ophthalmic aneurysm. 

 

Figure 4.  

A: MRI sagittal T1-weighted sequence performed in Patient # 1 at age 33 showing a saccular 

aneurysm of the left vertebral artery (arrow). B: MRI performed 6 years later showing 

significant increasing in size of the aneurysm measuring 25 mm with a mass effect on the 

bulbo-medullary junction, responsible for headache and gait disorders. 

 

Figure 5.  

A: MRA in Patient # 2 showing marked ectasia of the right internal carotid extending to A1 

and M1 segments (arrow). Blood flow signal is decreased within the fusiform aneurysm’s 

lumen, indicating turbulences related to hemodynamic slow-down. Post-contrast axial (B) and 

coronal (C and D) T1 SE showing arterial wall enhancement.  


