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Abstract 

Background: Cross-sectional observational study was done in patients with non-
traumatic, non-hypertensive intracerebral bleed undergoing cerebral angiography 
to study its different causes. Material & Methods: Patients with all age groups 
presenting to the emergency with acute non-traumatic intra-cerebral bleed 
undergoing cerebral angiography in our institution for a time period of 6 months 
with a total of 200 patients were included in the study. Data collected were 
analyzed with respect to causes, distribution of aneurysms. Suspected cases of 
hypertensive bleed were excluded from the study population. Results: Non-
contrast computed tomographic images showed positive findings in the form of 
either intra-axial/extra-axial bleed or infarct in 95% of patients. However 
angiographic findings were positive in 52% of patients. Aneurysms were the most 
common positive angiographic findings (43% cases) with 95% of aneurysms were 
located in the circle of Willis. Majority of patients had solitary aneurysm while 6% 
had multiple aneurysms. Conclusions: Among all non-traumatic, non-
hpertensive intracerebral bleed aneurysms accounts for majority of the causes. 
Other causes include intraparenchymal arterio-venous malformations, cerebral 
venous thrombosis with hemorrhagic infarct and dural arteriovenous 
malformations (AVM). 
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INTRODUCTION 

Intracranial hemorrhage (ICH) has significant 
prognostic implication and can be categorized 
on the basis of etiology or anatomy. Common 
causes of spontaneous hemorrhage include 
hypertension, amyloid angiopathy, aneurysms 
and various vascular malformations, 
hemorrhagic transformation of ischaemic 
infarct, vasculitis, hemorrhagic metastasis.[1] 
Hypertensive bleed presents in old age, 
typically centered in gangliothalamic region, 
pons, cerebellum and occipital lobe.[1] Cerebral 
aneurysms are focal outpouchings from 

weakened areas of arterial wall.[2] Majority are 
located in circle of Willis and bleed into basal 
cisterns. Aneurysms are second most common 
cause of a subarachnoid hemorrhage, after 
trauma.[3] Arterio-venous malformations 
(AVMs) are abnormal arterio-venous 
connections with or without presence of 
intervening capillary bed.[4] AVM are common 
cause of intraparenchymal bleed in young 
patient. Haemorrhagic transformation of 
ischaemic infarct typically seen during the 
subacute phase with initial imaging findings 
suggestive of an ischemic stroke. Dural venous 
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sinus thrombosis commonly seen secondary to 
skull base infections, dehydration, 
hypercoagulable states and compression from 
meningioma  or other dural tumors.[5] ICH 
secondary to venous  sinus thrombosis does 
not follow an arterial territorial distribution  
and is centered over grey-white matter 
junction than cortex.[6] 

Imaging assessment is done for detection of the 
bleeding, its classification on the basis of size 
and location, and exclusion of an underlying 
cause. It guides to further management.  

Imaging modalities available for assessment 
are – 

CT and CT Angiography- Most suitable for 
emergency assessment. Accurately diagnose 
location and severity of bleed. CT 
Angiography can detect   most of the 
intracranial aneurysm larger than 3mm, along 
with that allows evaluation of osseous 
anatomy in relation to vessels for pre-operative 
planning.[7]  

Magnetic Resonance Imaging and MR 
Angiography – Appearance of hematoma on 
MRI depends on its age. MRI has high 
diagnostic rate for detection of secondary 
causes, and can differentiate hemorrhagic 
transformation from primary bleed.[8] Non-
contrast MRA Time of Flight (TOF) provides 
good spatial resolution is most widely 
accepted technique, however it is sensitive to 
motion artifact and intrinsic T1 bright lesions 
produce transmitted signal on TOF images. 
Contrast MRA produces images with 
resolution similar to CTA.[9,10] 

Digital Subtraction Angiography –DSA like 
CTA requires contrast administration plus 

inherent risk of arterial puncture. Effective 
performance of DSA requires obtaining 
adequate planer projection to permit the most 
precise possible aneurysm measurements. 

Current study aims to evaluate different causes 
of non-traumatic non-hypertensive intra-
cerebral bleed presenting in emergency 
department undergoing angiography study. 

MATERIAL AND METHODS 

It was cross-sectional observational study was 
done in our institution for a time period of 6 
months with total of 200 patients were 
included. 

Patients with all age groups presented with 
acute non-traumatic intra-cerebral bleed 
undergoing CT angiography were included in 
the study after written informed consent. 
Patient with suspected hypertensive bleed 
were excluded from the study. 

Collected data was analyzed with respect to 
non contrast Computed Tomography findings 
as site of bleed, or maximum amount of clot 
with possible clue to cause of bleed. 

CT Angiography images were evaluated on 
axial base images, and reconstructions like 
Multiplanar reconstruction (MPR), Maximum 
intensity projection (MIP), Surface shaded 
display (SSD). Data regarding aneurysm 
morphology, size, neck-artery ratio, neck-dome 
ratio were collected were analyzed. 

RESULTS  

Demographic profile 

The study includes 67% (134) of males and 33% 
(66) of females. Intracerebral bleed is 
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uncommon in <25 years old population. Most 
common age group affected was middle aged 
(36-45years) involving one third of the patients 
with more than one fourth in the elderly age 
group (>55years). 

Type of bleed 

Almost half of the patients had 
intraparenchymal bleed with SAH followed by 
cisterns SAH and IVH in around one third of 
patients as listed in [Table 2]. 

All patients with isolated cisterns bleed shows 
circle of Willis aneurysm, while 29% patients 
with intra-parenchymal bleed with 

surrounding SAH show aneurysm on 
angiographic studies. 

Angiographic findings 

Around half of the patient population had 
normal angiographic findings. Aneurysms 
were the most common cause of non traumatic 
/ non hypertensive bleed as listed in [Table 3]. 

Anatomical distribution of aneurysms 

One third of the patients had involvement of 
territory of middle cerebral artery (MCA) 
followed by Anterior communicating artery 
(ACoM) involvement in one fourth of the 
patient population as shown in [Table 4]. 

 
Table 1:  Showing age wise distribution of study population. 
Age( in years) % Population 

< 25  5% 

26- 35 20 % 

36-45 33.3 % 

46-55 12.8 % 

>55  28.9 % 

 
Table 2: Non contrast computed tomography (NCCT) Head findings are as detailed below. 
NCCT Findings  % Population 

Intraparenchymal bleed with SAH 45 

Cisterns SAH and IVH 29 

Basal ganglia bleed  5 

Watershed infarct 5 

Atrophic changes  or gliotic areas 16 

 
Table 3: Angiographic findings of patients included in the study. 
Causes % 

Aneurysms 43.2% 

Arterio-venous malformation (AVM) 2.6% 

Cerebral venous thrombosis (CVT) 2.6% 

Tumor 2.6% 

Normal 48% 
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Table 4: Anatomical distribution of aneurysms in the studied population. 
Location % 

Anterior communicating artery ( ACoM) 29 

Internal carotid artery (ICA) 10 

Middle cerebral artery bifurcation (MCA) 36 

Basilar top aneurysm 5 

ACA – ACoM junction 10 

Anterior Cerebral Artery (ACA) 5 

Intraparenchymal (Mycotic) aneurysm 5 
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Table 5: Size of aneurysm in the study population 
Size % 

<5mm 53 

6-15mm 47 

>25mm - 

 
[Figure 1] shows imaging findings in 
aneurismal bleed. 

All patients with aneurysmal bleed had 
solitary aneurysm except three patients having 
multiple aneurysms. Most aneurysms were 
located in the circle of Willis. 5% aneurysms 
had intraparenchymal location with mycotic 
origin.  

[Figure 2] shows multiple aneurysms in circle 
of wilis. 

Size of aneurysm 

No aneurysm of more than 25mm was 
detected, with half of them below 5mm of size 
and other half in the range of 6-15mm was 
noted as shown in [Table 5]. 

DISCUSSION 

Intra-parenchymal bleed is a medical event 
with significant morbidity and mortality. Its 
causes can be divided into traumatic and non-
traumatic. Non-traumatic causes could be 
hypertension, cerebral amyloid angiopathy, 
hemorrhagic conversion of ischemic infarction, 
cerebral aneurysms, cerebral arteriovenous 
malformations, dural arteriovenous fistula, 
vasculitis, and venous sinus thrombosis1.  
Hypertension and cerebral amyloid 
angiopathy comprises approx 85% of causes of 
non-traumatic  intracerebral bleed.[11] 
Anatomically it can be described as intra-axial 
or extra-axial further into intraventricular, 

subarachnoid, subdural, or extradural. 
Spontaneous SAH is due to a ruptured arterial 
aneurysm in 70–80 per cent of patients, 
arteriovenous malformation in about 10 per 
cent while in the remaining 15 per cent, no 
underlying cause could be found on 
angiography.[12] 

Neuroimaging provides proper diagnosis, 
guides further management and has 
prognostic significance. NCCT Head forms the 
cornerstone of imaging. CT angiography done 
to diagnose aneurysms, vascular malformation 
which comprises another significant causes of 
intracerebral bleed  after ruling out   two most 
common causes hypertension and cerebral 
amyloid angiopathy. MR and MRA 
characterize age of hematoma and diagnose 
vascular malformations with best diagnostic 
accuracy. Intra-arterial digital subtraction 
angiography is the gold standard, but being an 
invasive test it carries a risk of 1% & 0.5% 
respectively for transient and permanent 
neurological complication.[13] 

The annual rupture rate of small aneurysms 
(<10mm) is very less in patient with no history 
of SAH, however the risk increases 10 times 
with history of SAH. Aneurysms with a 
diameter of 10 mm or more are at critical risk 
for rupture.[14] Aneurysms encountered in our 
study were <15mm in size with 53% were 
<5mm and 47% were in the range of 6-
15mm.Similar observation was made by Meyer 
et al.[15]  
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NCCT head revealed either intra/extra axial 
bleed in approximately 80% of studied 
population.  While rest 20% showed either 
atrophic changes or watershed infarct. 

Of all the angiographic studies done 48% were 
normal. Aneurysmal bleed comprises the 2nd 
most common finding on angiography. CVT, 
AVMs and tumoral bleed each contribute 
approx 2.6% of causes. In patients having 
intraparenchymal bleed with normal 
angiography either proper history couldn’t be 
illicited as intracerebral bleed was secondary to 
fall or because of bleed patient become 
unconscious and fall on ground, or cause 
remains elusive on CT angiography. Blood in 
subarachnoid spaces increases attenuation of 
CSF, which decreases with time elapsed, hence 
decreasing sensitivity with time.  

Most aneurysms are located in the circle of 
Willis and therefore blood is maximally seen in 
the basal cisterns. Most common location is 
MCA bifurcation (36%) while 2nd most 
common location is ACoM (29%). Only 5% has 
intraparenchymal location and mycotic in 
origin. While Brisman et al.[16] observed most 
common location is anterior communicating 
artery (30–35%), the posterior communicating 
artery (30–35%), followed by the middle 
cerebral artery bifurcation (20%). In the UCAS 
cohort, MCA aneurysms (36.2%) were twice as 
common as ICA (18.6%), ACom (15.5%) or 

ICA/posterior communicating (15.5%) 
aneurysms.[17] 

Solitary saccular aneurysms are the most 
frequent form of aneurysms encountered in 
aneurismal bleed followed by multiple 
aneurysms.[18] Intracranial aneurysms found in 
our study also were saccular, solitary and 
occur at predictable location. Multiple 
aneurysms were encountered in  11% of the  
studied population.  

Fusiform aneurysms develop from ectatic, 
tortuous cerebral arteries, mostly in the 
vertebrobasilar system. Dissecting aneurysms 
are the result of cystic medial necrosis or a 
traumatic tear of an artery. None of the 
unusual types like dissecting, fusiform, 
serpentine, blood blister type were 
encountered in our study.  

Among other causes of spontaneous non-
hypertensive intracranial bleed cerebral 
venous thrombosis and arteriovenous 
malformation account for 2.6% of the cases 
each. [Figure 3 and 4] show representative case 
of each. 

The limitation of the present study is that it 
evaluates only symptomatic patients, true 
prevalence and distribution of intracranial 
aneurysms not assessed. Moreover, MRA and 
DSA was not done, patients were directly 
taken up for surgery. 
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CONCLUSIONS 

Aneurysmal bleed is the most common 
etiology in the non-traumatic, non-
hypertensive intracerebral bleed with MCA 
bifurcation being the most common site closely 
followed by anterior communicating artery. CT 

and CTA forms the workhorse of imaging in  
emergency  non-traumatic, non-hypertensive 
intracerebral bleed by providing diagnosis, 
etiology and guiding management strategy. 
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