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Abstract
Intracranial infectious aneurysms are rare entities accounting for approximately 1- 6 % of all cerebral aneurysms 
and have high propensity of rupture associated with mortality. The principal risk factor is infective endocarditis and 
the management includes antimicrobial treatment with or without obliteration of the aneurysm by microsurgical or 
endovascular means. 
We present a young patient with intracranial infectious aneurysm who was successfully treated with endovascular 
coil embolization. A 20-year-old female with a history of rheumatic heart disease presented with subarachnoid 
hemorrhage due to rupture of IIA associated with infective endocarditis. Cerebral angiogram revealed right distal 
posterior cerebral artery aneurysm. Echocardiography showed vegetation in the mitral valve and blood culture was 
positive for Enterococcus faecalis. Antibiotic treatment was administered for 6 weeks. The follow-up angiogram 
showed an enlarging aneurysm. So, the patient underwent endovascular coil embolization of the aneurysm 
preserving the parent artery. There were no post-procedure deficits. 
Intracranial infectious aneurysm should be considered as a differential diagnosis in a patient with infective 
endocarditis presenting with focal neurological deficits or altered consciousness. Early diagnosis and individualized 
approach are the key to successful treatment and endovascular treatment is an effective modality for such lesions. 
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high propensity of rupture associated with mortality risk 
of up to 80 %.1, 2 The major risk factor for development 
of IIAs is infective endocarditis (IE). The management of 
IIAs includes proper antibiotic treatment with or without 
the obliteration of the aneurysm by microsurgical or 
endovascular approaches. Owing to the fragile nature 
of the affected parent artery and the aneurysm wall as 
well as the common locations being distal, the treatment 
of these aneurysms pose a challenge compared to the 
classical saccular aneurysms. Parent artery occlusion, 
by microsurgical or endovascular techniques, is usually 
performed as a radical solution but may lead to significant 
neurological deficits.3 

We here report a 20-year-old female with rheumatic 
heart disease and IE who developed subarachnoid 
hemorrhage due to rupture of a distal posterior cerebral 
artery (PCA) aneurysm, which was successfully treated 
with endovascular coil embolization preserving the parent 
artery. To our knowledge, this is the first case report of IIA 
treated by endovascular technique in Nepal where neuro-
interventional treatment has recently been available.

Case Report

A 20-year-old female with history of rheumatic heart 
disease (RHD) under medications Phenoxymethylpenicillin 

Introduction

Intracranial infectious aneurysms (IIAs), also referred to 
as mycotic aneurysms, are rare entities accounting for 

approximately 1-6 % of all cerebral aneurysms and have 
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and Enalapril and also history of renal and splenic 
infarction presented to our Emergency Department with 
altered consciousness which was preceded by severe 
headache and projectile vomiting. On examination, 
Glasgow Coma Scale was 13/15. Computed Tomography 
(CT) scan of brain revealed subarachnoid hemorrhage 
(SAH) in the right posterior temporal region (Figure 1A). 
CT angiography showed right distal PCA (parieto-occipital 
branch) aneurysm (Figures 1B and 1C) suggestive of IIA. 
Echocardiography demonstrated vegetation measuring 
1.2 cm in posterior mitral leaf, with dilated left atrium 
and severe mitral regurgitation. Thus, a diagnosis of 
infective endocarditis with ruptured cerebral IIA was 
made. Blood culture was positive for Ampicillin-resistant 
Enterococcus Faecalis and intravenous Teicoplanin and 
Gentamicin were administered for 6 weeks with serial CT 
angiogram monitoring. The patient recovered clinically 
with resolution of SAH; however, the right distal PCA 
aneurysm increased in size (from 3.4 mm x 4.2 mm to 
5.1 mm x 4.2 mm) on follow up angiography. To avoid 
the risk of re-rupture, we planned for endovascular coil 
embolization of the aneurysm.

Owing to the saccular aneurysm with a good neck, 
we planned for embolization of the aneurysm alone, 
preserving the parent artery if possible. Under general 
anesthesia and systemic heparinization, a 6F right femoral 

sheath was inserted. Injection through a 6F Envoy guiding 
catheter (Cordis, Miami Lakes, FL, USA) placed in the left 
vertebral artery revealed the aneurysm on right distal PCA 
(Figures 2A and 2B). Selective microcatheter injection was 
done via Excelsior SL-10 microcatheter (Stryker, Fremont, 
CA, USA) (Figures 2C and 2D), which was advanced 
over a 0.014-inch Transend micro-guidewire (Stryker, 
Fremont, CA, USA) into the right distal PCA aneurysm. 
Embolization was performed through the microcatheter 
using three Axium Prime Extra Soft detachable coils sized 
3 mm x 8 cm helix, 2.5 mm x 8 cm helix and 1 mm x 4 cm 
3D (ev3/Covidien, Irvine, CA, USA). Post-embolization 
angiography revealed obliteration of the aneurysm with 
parent artery preservation (Figures 3A and 3B). The 
patient had no peri-procedural complications. Magnetic 
resonance imaging (MRI) and MR angiography (MRA) 
performed a week after embolization showed obliteration 
of the aneurysm with coils and no infarction. She was 
discharged on Phenoxymethylpenicillin and Enalapril as 
prescribed by cardiologists. No antiplatelet was used in 
this case because the parent artery was preserved during 
coiling. On the latest follow-up after 6 months of the 
procedure, she had no deficits and was independently 
carrying out her daily activities. MRA at 6-month follow-
up, showed good coil packing with no recurrence of the 
aneurysm (Figure 3C).

Figure 1: Computed tomography scans showing subarachnoid hemorrhage (A; white arrow) due to rupture of the right 
distal posterior cerebral artery aneurysm (B and C; white arrow).
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Figure 2: Conventional digital subtraction angiography via catheter placed in left vertebral artery (A and B) and selective 
angiography via microcatheter placed in right posterior cerebral artery (PCA) (C and D) revealing the aneurysm of distal 
right PCA (black arrows).

Figure 3: Post-embolization immediate catheter angiography (A and B) revealed obliteration of the aneurysm with coils 
(black arrows) and parent artery preservation. Magnetic resonance angiography at 6-month follow-up (C) revealed no 
recurrence of the aneurysm (packed coils denoted by white arrow).

Discussion

IIAs are pseudoaneurysms of infectious origin, the 
principal risk factor being infective endocarditis in about 
80 % of the patients. Other less common etiologies include 
meningitis, brain abscess, subdural empyema, cavernous 
sinus thrombophlebitis, sinus infection and osteomyelitis 
of skull.4  

Two mechanisms are widely accepted regarding 
the development of IIAs: intra-arterial and extra-arterial 
spread of infection. Intra-arterial spread of septic emboli 
into distal cerebral vessels, generally arising from an 
infected valve in IE represents the most common cause 
of IIAs. Two different patho-mechanisms have been 
hypothesized concerning the intra-arterial spread; the 
vasa vasorum hypothesis, which suggests that IIA 

inflammatory responses originate in the adventitia and 
spreads inwards to the intima. Hydrostatic pulsation and 
the pressure against the weakened wall of the vessel 
leads to aneurysm development.5 The other mechanism 
postulated is embolic hypothesis, where infection spreads 
centrifugally from intima to adventitia. Septic emboli 
occludes the arterial lumen and causes inflammation 
of the wall making it fragile and leads to aneurysm 
development. Initially such patients may present with 
infarction from the septic emboli.6, 7 Extra-arterial spread 
from surrounding infections as in meningitis, cavernous 
sinus thrombophlebitis and sinus infections has also been 
reported in the formation of IIAs.8, 9

Early diagnosis of IIAs is important to prevent 
significant morbidity and mortality. The presence of 
predisposing infection, ischemic or hemorrhagic stroke 
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in a young patient, history of fever, headache or focal 
neurological deficits in a patient with IE, presence of 
multiple aneurysms are some of the features which can 
arise high suspicion of IIAs.8 In our case, a young patient 
aged 20 years with rheumatic heart disease and history 
of renal and splenic infarction presented with decreased 
consciousness, which immediately alerted us to the 
cerebrovascular involvement. Typically, angiography 
shows distal location, fusiform, irregular outline, 
multiplicity and poorly defined neck. Sequential imaging 
usually shows a change in size and morphology of the 
aneurysm. Digital subtraction angiography (DSA) is 
considered the gold standard to diagnose IIAs as they are 
smaller and more distally located, so may not be revealed 
by computed tomography angiography (CTA) or magnetic 
resonance angiography (MRA).10 A comprehensive 
review by Ducruet et al showed that middle cerebral artery 
(MCA) was the most common location (57.4 %) whereas 
PCA accounted for only 17.6 % of IIAs. The morphology 
was fusiform in 52.5 % whereas saccular in 41 %.1 Thus, a 
saccular IIA of distal PCA as in our case is rare.

The treatment approach for IIAs is variable among 
clinicians and is dependent on the patient’s hemodynamic 
and rupture status. No randomized controlled trials or 
prospective cohort studies have evaluated the various 
treatment approaches to IIAs in infective endocarditis. 
Usually a combination of antimicrobial, surgical and/or 
endovascular approaches is used. A 6-week antimicrobial 
therapy tailored to the culture results is considered the 
standard medical treatment for IIAs. Serial angiographic 
studies are recommended during this period for unruptured 
cases as the IIAs may regress, disappear, persist, enlarge 
or rupture. If the aneurysm resolves or regresses, surgical 
or endovascular intervention is not necessary and 
medical treatment can be continued. However, if the size 
is unchanged or increased, more aggressive treatment 
approach should be followed, considering the high 
morbidity and mortality rate in case of rupture.11, 12

Surgical or endovascular intervention may be 
considered for ruptured cases, although some still manage 
such cases conservatively and the timing of intervention 
is also a matter of debate. Some clinicians adopt the 
antibiotic therapy with “wait and watch” policy even 
with ruptured aneurysms, as there have been reports of 
resolution of ruptured aneurysms with conservative 
management alone.8, 13 While, others have suggested 
that ruptured IIAs should be immediately secured by 
microsurgical or endovascular techniques in order to 
prevent significant morbidity and mortality.11 Singla et al 
in their study of the nationwide database demonstrated 

that only 18.6 % underwent invasive treatment (surgery 
or embolization) out of 393 patients with the primary 
diagnosis of IIA (92 % with SAH). The overall mortality 
rate was high (36.7 %) with ruptured IIAs; it was higher 
in medically treated patients compared with those who 
underwent invasive treatment (26.7 % vs 15.1 %).12 In our 
case, we kept our patient on antimicrobial regimen along 
with angiographic follow-up, which showed increase in 
the size of the distal PCA aneurysm. Thus, we decided to 
treat her by endovascular technique.

Whether microsurgical or endovascular therapy is 
appropriate depends on individual cases and various 
factors like clinical status and aneurysm morphology.13 The 
presence of large hematoma with mass effect and increased 
intracranial pressure may favor treatment by craniotomy. 
However, microsurgical treatment, including clipping 
or trapping with/without bypass, is very challenging 
for IIAs due to unfavorable morphology and location in 
most of the cases. Recently, endovascular treatment has 
been seen as an effective and safer approach for IIAs. As 
most of the IIAs do not have good neck and the aneurysm 
wall is very fragile, parent artery occlusion (PAO) may 
be needed which may result in significant neurological 
deficits if it supplies eloquent areas. In a review by Gross 
et al, only 24 % of the IIAs were successfully treated with 
coil embolization alone and the majority required PAO.14 
PAO using permanent liquid embolics or detachable 
balloons have also been described in literature.15, 16 In our 
case, owing to the saccular aneurysm with good neck, we 
successfully performed coil embolization of the aneurysm 
preserving the parent artery with no post-procedure 
deficits.

Conclusion

We herein presented a rare case of ruptured IIA 
associated with IE in a young female, treated with 
endovascular coil embolization preserving the parent 
artery. This paper further emphasizes that IIA should be 
considered as a differential diagnosis in a patient with 
IE presenting with focal neurological deficits or altered 
consciousness. Early diagnosis and individualized 
approach are the key to successful treatment. With the 
advent of advanced neuro-endovascular techniques, these 
lesions have been successfully treated with minimal 
complications in recent times.
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