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Abstract 

Introduction: intracranial aneurysms are pathological enlargement of the brain arteries that are 

most commonly located in the circle of Willis. Intracranial aneurysms are relatively common with a 

prevalence of approximately 4%. The real danger of aneurysms is subarachnoid hemorrhage. 3D 

digital subtraction angiography has become a critical imaging tool in neuroradiology allowing for 

the visualization of detailed cerebral vasculature prior to any intervention. 

  Aim of the work: The aim of this work is to evaluate the diagnostic performance of 3D 

conventional angiography in the evaluation of intracranial aneurysms compared with the 

conventional cerebral angiography. 

 Methods: The studied group included 20 patients (5 men and 15 women) with subarachnoid 

hemorrhage or known to have cerebral aneurysms. All patients were subjected to conventional 

cerebral angiography and 3D cerebral angiography, using C-arm (Toshiba) rotational technique. 

Results: 3D digital subtraction angiography is superior to conventional digital subtraction 

angiography in 100% of the cases 3D imaging revealed the proper aneurysmal shape, size, precise 

assessment of its neck and relation to the surrounding vessels.  

Conclusion: Three-dimensional DSA improves the detection and delineation of intracranial 

aneurysms 
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INTRODUCTION 

Intracranial aneurysms are pathological 
enlargement of brain arteries that are most 

commonly located in the circle of Willis 
(1)

. 

The incidence of subarachnoid hemorrhage 
(SAH) due to rupture aneurysm is 10-

25:100,000 and is a devastating event 

associated with high morbidity and mortality 
from rebleeding and vasospasm 

(2)
.
 
 

3D digital subtraction angiography (3D DSA) 

has demonstrated its clinical efficacy in 

precise depiction of the aneurysmal neck and 
its relationship to adjacent vessels. Moreover, 

it has been shown that 3D DSA reveals 

aneurysms not seen with conventional digital 
subtraction angiography (DSA)

 (3)
. These 

features are important to consider when one 

decides surgical or endovascular treatment
(4)

.   

THE AIM OF THE WORK 
Is to assess the diagnostic performance of 3D 

conventional angiography in the evaluation 

of intracranial aneurysms compared with the 
conventional cerebral angiography 

METHODS 
3D conventional cerebral angiography was 
performed over a period of 2 years on 20 

patients with subarachnoid hemorrhage or 
known to have cerebral aneurysms 5men, 15 

women; age range 30–70years with cerebral 

aneurysms and variable clinical 
presentations, the most common one was 

headache (18 cases) 15 after subarachnoid 

hemorrhage. Other complains include eye 
pain and visual deficits (2 cases).Some of 

our Patients had pre-procedural 

investigations including PT, PTT, INR and 

renal function tests.  
After taking consents from all patients or 

their first degree relatives in unconscious 

and emergency cases, patients usually fast 4-
8 hours before the procedure but are 

permitted to take any regular medications 

(particularly antihypertensive & antiplatelet 

medications) orally with a little water. 
Patients receiving long term anticoagulation 

should discontinue warfarin 6 hours prior to 

the procedure to decrease the risk of 
punctural hematoma. Similarly, patients with 

preexistent renal disease are admitted on the 

prior day for intravenous hydration. 
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Access to the cerebral circulation was done 
through a femoral puncture after groin 

sterilization; conventional angiography at 

site of aneurysm was performed first, 
followed by 3D angiography. 

 Three dimensional data sets are obtained 

from rotational series consisting of two 

rotations. The first provides the subtraction 
mask. The  C - arm is rotated 200 degrees 

within 5 seconds with an exposure rate of 

8.8 frames per second .A total of 44 images 
with a 512 x 512 matrix are acquired .The 

second rotation then performed during the 

administration of contrast material. All 88 

images are transferred to a workstation via a 
network, subtraction images and a primary 

3D model are generated within 8 minutes (1 

minute for transfer, 7 minutes for 
reconstruction).then images are analyzed by 

a neuroradiologist. 

 

RESULTS 
Our series included 20 patients, 5men, 15 

women; age range 30-70 years (fig. 1) with 

cerebral aneurysms and other complains as 
eye pain and visual deficits (2 cases), our 

cases can be grouped as in figure (fig. 2). 

 

 

 Fig. (1): Distribution of cases according to age group 

 

 
Fig. (2): Clinical presentation. 

In our study 8 aneurysms were found in the middle cerebral artery, 6 in the 

internal carotid, 4 in the anterior communicating artery and 2 in the basilar artery. 
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Fig. (3): Shows comparison between 2D and 3D angiography results. 
 

Regarding proper visualization of the aneurysms, In 10 cases out of the 20 (50%), vessel 
incorporation, into the neck and relation to the surrounding vessels were poorly visualized by using 

the 2D angiography technique. 

In only 4 patients of the 20 (20%), 2D angiography allowed precise visualization of the 

aneurysms without ambiguity, while 6 cases (30%) gave ambiguous results by 2D angiography.    
In 3D DSA images, it was always possible to find one or more orientations that delineated the 

aneurysm neck from the parent artery and near by vessels. 

Of the 3D images, none led to poor visualization or misinterpretation of the neck. Two false 
negative results were noted at 2D angiography, while 3D angiography of these patients was able to 

detect the aneurysms precisely fig. (3). 

 

Table (1): Visualization of location and aneurysmal neck at 2D and 3D DSA. 
 

neck visualization  

and location 

2D  

DSA 

3D  

DSA 

Chi-square 

X2 P-value 

Precise visualization 4 20  26.667 <0.001*  

Ambiguous visualization 6 0  7.059 0.008*  

Poor visualization\ misinterpretation 10 0  13.333 <0.001*  

Non sig. >0.05   Sig. <0.05   High sig. <0.001* 

 
In 2D angiography the aneurysm shape was precisely assessed in four (20%) of 20 aneurysms 

and poorly assessed in five (25%) at biplanar 2D DSA; visualization was ambiguous in 11 (55%) 

aneurysms. In contrast, 3D imaging clearly demonstrated the shape and was effective in depicting the 
complex bilobated or irregular shapes of all the aneurysms. Thus, 3D was the only imaging mode of 

those studied that enabled precise visualization of the aneurysm shape in all cases. 
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Table (2): Aneurysm shape. 

Aneurysm Shape 

DSA 

2D 3D 

N % N % 

Precise visualization 4 20.0 20 100.0 

Ambiguous visualization 11 55.0 0 0.0 

Poor visualization 5 25.0 0 0.0 

Total 20 100.0 20 100.0 

P-value 
X2 26.667 

P-value <0.001* 

 

DISCUSSION 

Three-dimensional (3D) 

reconstruction of intracranial vessels 
at imaging is of particular interest in 

the evaluation of aneurysms, 

especially in complex cases. Precise 
visualization of the aneurysm neck 

and its relationships with parent 

vessels are fundamental factors that 
must be assessed before choosing 

between an endovascular and 

neurosurgical treatment. The shape 

and size of the aneurysm also are 
essential to know before performing 

endovascular occlusion with coils. 

This information can be obtained in 
part using computed tomographic 

angiography (CT) and magnetic 

resonance (MR) angiography  
(5)

.   

         Compared with arterial digital 
subtraction angiography (DSA), 

however, these techniques have 

inferior spatial resolution, have 
lower sensitivity in the detection of 

small (<3mm) intracranial 

aneurysms
 (5)

.   
        Results of the present work 

showed excellent images and adds 

the third dimension to the 

conventional angiography. We agree 
with the authors Hochmuth et al. 

and Sugahara et al. 
(5) (6) 

that 3D 

rotational angiography is highly 
accurate and can improve both 

detection rate and the anatomic 

depiction of intracranial aneurysms 
For endovascular treatment, 

precise analysis of the aneurysm 

anatomy and a working view that 

delineates the neck from adjacent 
vessels are required. For this 

purpose 3D angiography have been 

shown to provide additional 
information to conventional 

angiographic findings for surgical 

planning for intracranial 
aneurysms

(6)
.  

  In the current work the 

aneurysm neck and relationship to 
surrounding vessels were 

significantly better demonstrated on 

3D DSA than on 2D DSA. Similar 

results were obtained from Congard 
et al. and Brinjikii et al.

 (8) (9)
. 

In the current work, we 

demonstrated differences between 
aneurysmal size measurements 

obtained using 3D-DSA and 2D-

DSA. Results of the present study 

showed that 3D DSA is more 
sensitive in detecting small 

aneurysms than the conventional 2D 

DSA, despite its lower spatial 
resolution. These results were 

consistent with those obtained by 

Van Rooij et al., and   Ishihara et al.
 

(10) (11)
. 

Case (1) 

60 year old female patient, having 

subarachnoid hemorrhage, 
performed 2D conventional digital 

subtraction angiography revealing a 

basilar trunk bisaccular aneurysm 
near the origin of the superior 

cerebellar artery followed by 3D 

subtraction angiography, the neck 
could not be identified by 2D study, 

while it was clearly seen by 3D 

study, the aneurysmal sac measured 

6x5 mm and the neck measured 
2.5mm. 
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Fig. (5): Patient with bisaccular basilar trunk aneurysm near the origin of left 
superior cerebellar artery 

 

 

Case (2) 

35 year old male with basilar tip aneurysm . 2D angiography was unable to 

precisely detect the neck. The aneurysmal neck was detected on 3D angiography 
measuring 20 mm, and 40x 38 mm maximum diameter of the aneurysm sac. 

3D angiography showed the relation between the aneurysm and both posterior 

cerebral arteries, and that its neck is not extending to either of them.  
 

 

  

 

CONCLUSION 

Three-dimensional DSA improves the 

detection and delineation of intracranial 
aneurysms,  

The size of an aneurysm and the diameter 

of the neck can be correctly measured using 
3D-DSA. The size of the aneurysm neck on 

3D DSA tended to be larger than on 2D 

DSA. 

We agree that 3D DSA is superior to 2D 
DSA in determination of aneurysm 

detection rates as well as depiction of 

aneurysm shape, size, neck location, and 
relationship to the parent artery.                           
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