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Abstract 
Background: Digital subtraction angiography (DSA) has been the gold standard for diagnosing cerebral 
vascular malformations (CVMs) with arteriovenous shunting, including arteriovenous malformations (AVMs), 
arteriovenous fistulas (AVFs), and developmental venous abnormalities (DVAs). Although catheter 
technologies have advanced, there is still a 1% chance of invasive catheter angiograms.  
Objectives: The objective of the study was to know the distribution of age and sex in patients of brain vascular 
lesion. To see the common location of different brain vascular lesions. To compare the diagnostic supremacy of 
CTA/MRA and DSA for the detection of intracranial vascular anomalies.  
Methods: 50 patients, both male and female, with acute stroke syndrome or any other symptoms indicating an 
intracranial vascular lesion that were undergoing DSA testing at Medical College and Hospital in Kolkata were 
included in the study. They were examined using one or more index tests and a reference standard that was 
determined by CT or MR scanning or other parameters.  
Results: The youngest patient was 14 years old and the oldest patient was 82 years old. Out of the total 50 
patients 29 (58%) were males and 21 (42%) were females. The maximum number (14) of patients belonged to 
the age group 51-60 years. Second largest number of patients (12) belonged to the age group 41-50years, 
followed by10 patients in age group 31-40years. Males exceeded in number in all age groups except in the 
<30years, 51-60 and 71-80years age groups where the number of patients in both sexes are the same.  
Conclusion: The Study reveal DSA is more superior to accurate angioarchitectural delineation of different 
intracerebral vascular malformation. 
Keywords: Computed tomography angiography (CTA), Digital subtraction angiography (DSA), Magnetic 
resonance angiography (MRA), vascular malformation. 
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Introduction 

Digital subtraction angiography (DSA) has been 
the gold standard for diagnosing cerebral vascular 
malformations (CVMs) with arteriovenous 
shunting, including arteriovenous malformations 
(AVMs), arteriovenous fistulas (AVFs), and 
developmental venous abnormalities (DVAs). 
Although catheter technologies have advanced, 
there is still a 1% chance of invasive catheter 
angiograms. [1] Although the rate of problems may 
vary depending on the operator, a noninvasive 
imaging modality has always been essential for the 

diagnosis and monitoring of cerebral vascular 
disorders due to the invasive nature of catheter 
angiography. For the diagnostic and treatment 
follow-up of cerebral aneurysms, noninvasive 
imaging modalities such as computed tomography 
angiography (CTA) [2] and magnetic imaging 
angiography (MRA) [3, 4] have largely supplanted 
DSA. The lack of temporal resolution has been the 
main drawback of these noninvasive imaging 
methods in the case of CVMs. Even while MRA 
has improved significantly in recent years in terms 
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of temporal resolution [5–11], its availability and 
temporal resolution remain constrained. CTA has 
been lacked the temporal resolution for the 
diagnosis of CVMs. For the first time, temporal 
resolution imaging for CVMs is now possible 
thanks to the new 320-row CT scanner technology. 
[12, 13] The present study was aimed role of DSA 
in intracerebral vascular anomaly comparison with 
computed tomography angiography/magnetic 
resonance angiography Results: A Hospital-based 
Prospective Study. 

The objective of the study was to know the 
distribution of age and sex in patients of brain 
vascular lesion. To see the common location of 
different brain vascular lesions. To compare the 
diagnostic supremacy of CTA/MRA and DSA for 
the detection of intracranial vascular anomalies 

Materials and Methods 

After receiving clearance from the Institutional 
Ethics Committee and gaining the appropriate 
informed consent from the patients involved, a 
cross-sectional observational and descriptive study 
was conducted. 50 patients, both male and female, 

with acute stroke syndrome or any other symptoms 
indicating an intracranial vascular lesion that were 
undergoing DSA testing at Medical College and 
Hospital in Kolkata were included in the study. 
They were examined using one or more index tests 
and a reference standard that was determined by 
CT or MR scanning or other parameters. 

Inclusion Criteria: Patients were included 
irrespective of the severity of their disease as long 
as they were stable enough to undergo an index test 
and a reference standard. 

Exclusion Criteria: Patients having a history of 
allergic manifestation to contrast or other drug and 
patients with implanted cardiac pacemaker or other 
such device were excluded from the study. 

Statistical Analysis: The IBM SPSS Statistics for 
Windows software, version 25, was used for all 
statistical computations. Data collection was done 
using a pre-designed and pretested proforma to 
detail the clinical and epidemiological profile of the 
patient along with the findings of imaging studies. 

Results

 

 
Figure 1: Age and sex distribution of the study population (n=50) 

 

 
Figure 2: Showing percentage of male-female patient (n=50) 
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The youngest patient was 14 years old and the 
oldest patient was 82 years old.  

Out of the total 50 patients 29 (58%) were males 
and 21 (42%) were females. The maximum number 
(14) of patients belonged to the age group 51-60 
years. Second largest number of patients (12) 

belonged to the age group 41-50years, followed 
by10 patients in age group 31-40years.  

Males exceeded in number in all age groups except 
in the <30years, 51-60 and 71-80years age groups 
where the number of patients in both sexes are the 
same, showing Figure 1 and 2. 

 

 
Figure 3: Different Age group. 

 
Figure 3 showing total no of patients in different age group. Maximum no is involved in 51-60 yrs. 
 

Table 1: Distribution of Different Brain Vascular malformation 
Name Male Female Total Percentage 
AVM 09 05 14 28 
Dural AVF 03 03 06 12 
Cavernoma 05 03 08 16 
DVA 07 03 10 20 
Sinus Pericranii 01 00 01 02 
Carotid Cavernous Fistula 03 05 08 16 
Moya Moya 01 02 03 06 
Total 29 21 50 100 
 
Table 1 showing AVM is the predominant lesion followed by DVA. Moya Moya and Sinus pericranii are the 
usually rare occurrence carrying 6 and 2% respectively. CCF and Moya Moya having the female predominant. 
AVM, DVA and Cavernoma shows mild male predominance. Dural AVF shows no gender variation. 
 

Table 2: Angioarchitectural delineation of specific findings 
 CTA MRA DSA 
Intra nidal aneurysm (AVM) 0 2 5 
Small feeding vessels (AVM) 0 3 10 
Fistula site detection (d AVF & CCF) 0 1 9 
Dural and small feeding arteries (d AVF& CCF) 1 4 10 
Collaterals (Moya Moya) 2 2 3 
 
Table 2 showing the Angioarchitectural delineation 
of specific findings, Intra nidal aneurysm (AVM) 
identify 2 MRA and 5 DSA cases.  

Whereas small feeding vessels (AVM) could 
identify 3 MRA and 10 DSA cases.  

Fistula site detection (d AVF & CCF) could 
identify 1 MRA and 9 DSA. Dural and small 
feeding arteries (d AVF& CCF) could identify 1 

CTA, 4 MRA and 10 DSA. Collaterals (Moya 
Moya) could identify 2 CTA, 2 MRA and 3 DSA 
cases. 

Discussion 

A cross-sectional observational and descriptive 
study was conducted. 50 patients, both male and 
female, with acute stroke syndrome or any other 
symptoms indicating an intracranial vascular lesion 
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that were undergoing DSA testing at Medical 
College and Hospital in Kolkata were included in 
the study. They were examined using one or more 
index tests and a reference standard that was 
determined by CT or MR scanning or other 
parameters. 

For the diagnosis of cerebrovascular disorders, 
non-invasive imaging techniques—in particular, 
CTA and MRA—are becoming more widely 
recognized as viable substitutes for DSA. [14] Fifty 
patients with a tentative diagnosis of vascular brain 
involvement from a tertiary hospital's medical and 
neurological wards participated in the current 
investigation. 

 Numerous clinical and morphological AVM 
variables at the time of first diagnosis may be 
significantly impacted by the patient's age, 
including correlations with known risk factors that 
may affect the risk of invasive AVM therapy as 
well as the natural history. [15] AVMs often appear 
in people in their third to fifth decade of life and 
afflict 0.01 to 0.50 percent of the population. [16] 

The current study's conclusions are consistent with 
the available data. Males are more likely to develop 
AVM, which is consistent with the current study's 
findings. [17] 

Infratentorial AVM hemorrhage patients may have 
a higher incidence of feeding artery aneurysms and 
a deep venous drainage component than 
supratentorial AVM hemorrhage patients, 
suggesting that the location of the lesion may be 
significant. [18]  

While dural AVFs were primarily discovered in the 
transverse, sigmoid, and transverse sinus, the 
majority of the lesions in the current investigation 
were reported to be in the supratentorial brain. 
resolution While DSA offers a series of shots at 
various stages of the passage of contrast through 
the AVM, CT angiography is not precise enough to 
identify the precise location and size of the AVM 
nidus or distinguish between nidus obliterated or 
normal blood vessels, such as arteries that bring 
blood to the AVM or drainage veins, which can be 
left out by CT angiography. [19]  

However, MRA is becoming more and more 
important for usage in cerebral vascular lesions and 
has emerged as a viable alternative for both 
diagnosis and follow-up because of the high levels 
of ionizing radiation in CTA tests and the increased 
risk of an allergic reaction to the CT contrast 
medium in patients. [20] The majority of the 
patients in this study are still unknown, although 19 
individuals are clearly defined by CTA based on 
vascular architecture pattern. Selecting 35 
individuals allows MRA to accurately represent the 
vascular anatomical involvement, which is superior 
to CTA. 

Conclusions 

The study shows AVM is the predominant lesion 
followed by DVA. Moya Moya and Sinus 
pericranii are the usually rare occurrence carrying 6 
and 2% respectively. CCF and Moya Moya having 
the female predominant. AVM, DVA and 
Cavernoma shows mild male predominance. Dural 
AVF shows no gender variation.  

Most of the lesions are located in supratentorial 
brain carrying 52% in this study. CTA is easily 
available .CTA, especially with 3D surface 
rendering, may be helpful in delineating the feeding 
arteries and draining veins of an AVM. But very 
small sized aneurysm or feeding arteries are not 
picked up by CTA. Digital subtraction angiography 
can be used for both diagnostic and interventional 
angiography. Its high spatial and temporal 
resolution have maintained DSA as a very 
important tool. The Study reveal DSA is more 
superior to accurate angioarchitectural delineation 
of different intracerebral vascular malformation. 
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