
INTRODUCTION : 
The brain is one of the vital organs in the body and stable 
perfusion is essential to maintain its function. Cerebral 
circulation receives 15-20% of the cardiac output and is closely 
regulated to maintain perfusion in response to metabolic and 
physiological demands. The main cerebral distribution center 

(1,2)for blood ow is the Circle of Willis.   Under normal 
conditions, blood ow in the communicating arteries is 
negligible. However, if a subject has an atypical Circle of 
Willis, e.g., missing one of the main arteries or communicating 
arteries or under pathological conditions such as complete or 
partial occlusion of one of the cerebral or carotid vessels, the 

(3,4)ow can be redirected to perfuse deprived areas  . The 
borderzones are then perfused through the network of 
communicating arterioles. The anterior communicating artery 
is a small vessel that connects the A1 segments of the anterior 
cerebral arteries of both the sides in the midline across the 
commencement of the longitudinal ssure The most common 
topological variations include missing communicating 
vessels, fused vessels, string-like vessels, and presence of 

(5)extra vessels.   In case of complete unilateral vascular 
occlusion or thrombosis, expansion of anastomotic channels 
and collateral circulation in circle of Willis is life saving 
(6).Aneurysms are balloon-like swellings which occur on as a 
result of defects in the arterial wall. They are most commonly 
found on the vessels of the circle of Willis particularly at or 
near the junctions of vessels.

MATERIAL AND METHOD:
MR angiogram of circle of Willis in  400  patients were 
retrospectively evaluated   who were considered as healthy 
subjects with regard to the anatomy of the circle of Willis. MR 
examination was performed with 1.5 T MR machine (GE 
OPTIMA). The MR angiography examination was performed 
with standard head coil. The MR angiography protocol 
consisted of non-contrast 3DTOF transaxial acquisition which 
was used for examination of all patients with the following 
parameters (Table 3.1): TR/TE/FA (30–40/6–10 ms/20–25_). 
Rectangular eld of view (FOV) 150 · 200 mm, matrix size 192 · 
256 with slice thickness of 0.8–1 mm and 96 partitions with the 
total imaged volume (effective slab thickness) 72 mm.

RESULTS: 2  types of variations were  found. Single ACOM- 
was present in 184 cases (46.0%) (g 1)  Complete absence of 

anterior communicating artery was seen in 116 cases (29.0%) 
(g 2)

Fig 1. Single ACoM is present

Fig 2 :  ACoM is absent

DISCUSSION :
Anterior communicating artery anastomoses the bilateral A1 
segment of anterior cerebral artery, hence becomes 
signicant channel for blood diversion in case of hypoplastic 
or aplastic contralateral A1 segment as well as in 
pathological conditions.  It is It is also one of the frequent site 
of formation of an aneurysm. Single ACOM- was present in 
184 cases (46.0%) , which is close to similar other studies done 

(7)in the past,. Li et al  has reported  a much  higher percentage 
(Table 1). Complete absence of anterior communicating 
artery was seen in 116 cases (29.0%)  which is high in 

(9)comparison to other similar studies  (Table 2).Hina et al  has 
reported  the lowest ever (1.96%). The collateral ability of 
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(22)circle of Willis was assessed by Hoksbergen et al.   by using 
Transcranial colour-coded duplex ultrasonography with 
common carotid artery compression tests in atherosclerotic 
patients with no cerebrovascular symptoms and concluded 
that the anterior collateral pathway (ACOA) of the circle was 
always functional while the posterior collateral pathway 
(PCOA) is nonfunctional in almost half of the hemispheres. 

(23)Rogers   observed that the circle of Willis is not an equalizer 
and distributor of blood from different sources, there being no 
mingling of blood from different sources in the circle under 
normal circumstances. It functions as an anastomosis and 
offers a potential shunt under abnormal conditions such as 

(24)might occur during an occlusion or spasm. Lazzaro et al , 
analysed 132 patients with ACOA and PCOA aneurysms and 
concluded that circle of Willis anomalies were commonly 
found associated with rupture of aneurysms and concluded 
that the presence of circle anomaly is an important criterion for 
selecting patients for preventive aneurysm treatment. Kapoor 

(18)et al  examined 1000 cadaveric brains and concluded that 
all aneurysms are located in the anterior half of the circle, at 
the junction of anterior cerebral and anterior communicating 
arteries.

Table1: Incidence of single ACOM in different studies

Table 2: Incidence of ACoM  absence  in different studies

CONCLUSION :
A high incidence of anomalous circle of Willis has been 
reported in patients of saccular aneurysms of the intra cranial 

(25,26)arteries.  Anterior communicating artery and its variants  
form the basis for successful endovascular or surgical 
treatment of aneurysms located at this site. The main 
collateral blood ow in the circle is through communicating 
arteries and in symptomatic internal carotid artery occlusion, 
the blood ow through collateral pathways may be important 

(27)in determining the severity of hemodynamic impairment. 
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