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Background: The Circle of Willis plays an important role as cerebral collateral channel.  Aneurysms are commonly
arising in the anterior half of the circle of Willis, those originating on the anterior communicating artery are
regarded as the most complex. This complexity is caused by the frequent variants of normal anatomy. The two
anterior cerebral arteries, Anterior communicating artery, Artery of Heubner and perforating vessels arising
from these vessels are called the anterior cerebral- anterior communicating complex. The anatomy of this
complex is characterized by numerous anomalies &variations, so it gains a great surgical importance.

AIM: To study the microanatomy of anterior portion of Circle of Wills in south Indian cadavers.

Materials and Methods: This study done in 100 formalin fixed human brains obtained from routine dissection
from cadavers with 10x magnification. The length, various anomalies noted in the following arteries: A1, A2
segments of anterior cerebral artery, anterior communicating artery and photographed for documentation.

Results:  The mean length of right and left A1 segments of anterior cerebral artery (ACA), anterior communicating
artery (ACoA) was 14.44 mm, 13.61 mm, 2.73 mm. Standard deviation was 2.53, 1.69, 1.16 respectively. Hypoplastic
A1 segment noted in 6% of right side. In A2 segment of ACA, the Median anterior cerebral artery found in 2% and
azygous artery found in 2%. Anterior communicating artery duplicated in 10%, hypoplastic in 6%, fenestrated in
16% . ACoA was absent in 2% of specimens.

Conclusion: The variations found in our study was more in the ACoA and A2 segment of ACA rather than A1
segments of ACA. The knowledge of anatomical variations in this region is essential for neurosurgeons to
planning the neurosurgical procedures to avoid unexpected neurological complications.
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commonly found in circle of Willis, particularly
at or near the junction of vessels. International
Cooperative study on the Timing of aneurysm

Cerebral aneurysms are balloon-like swellings
due to defect in the vessel wall. They are most
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Surgery (1980-1983), reported the incidence of
ACoA-ACA aneurysm was 39%. This is due to
complex anatomy of the concerned compounded
by the fact that variations of the normal anatomy
are very frequent. The anterior cerebral artery
is the smallest terminal branch of the internal
carotid artery (ICA) [1]. ACA originates from ICA,
at the medial end of stem of sylvian fissure, and
the artery curves over genu of the corpus
callosum and courses posteriorly along the
upper surface as pericallosal artery and
anastomoses with posterior cerebral artery [1].
According to Susan Standring (2005) surgical
nomenclature divides the ACA into 3 parts.
A1 - from the origin of ACA to the origin of
Anterior communicating artery (ACoA). A2 - from
junction with the ACoA to point of emergence
of callosomarginal artery. A3 - distal to the
emergence of the callosomarginal artery [2].
The anterior communicating artery connects the
two anterior cerebral arteries across the
commencement of the longitudinal fissure.
Our current understanding of the developmen-
tal anatomy of intracranial arteries based on
Hager Paget’s 1948 article [3].
At 35 days the primitive division of the ICA de-
velops a distal branch that is the stem of the
ACA. By 40 days, the stem of the ACA elongates
medially toward its counterpart. At this stage
that a midline cluster of plexiform anastomoses
begins to form between the adjacent and
elongating ACAs.  At 44 days, the channels of
the midline cluster of plexiform anastomoses
coalesce and form one or more ACoAs. In
addition, the coalescing channels of the
midline cluster of plexiform anastomoses give
rise to a median ACA that originates from the
ACoA. In humans, the median ACA, also known
as the median artery of the corpus callosum,
subsequently regresses and disappears, but it
persists in other vertebrates. The development
of this artery may result in regression and
dissolution of the paired ACAs. With the forma-
tion of the ACoA at 44 days the adult configura-
tion of circle of Willis is established. Given this
description, we can predict the most common
congenital anomalies of this region, which are
(1). Multiple or fenestrated ACoAs, (2). Tripli-
cate A2 segments, and (3) the azygous A2
segment.

MATERIALS AND METHODS

100 adult formalin fixed human brains obtained
from routine dissection at Thanjavur Medical
College, Thanjavur, were included in the study.
Institutional ethical clearance was obtained
before commencement of study. The specimens
were removed from the cadaver as described in
Cunningham’s manual of practical anatomy [4]
and they were fixed in 10% formalin. The arach-
noid was carefully removed from base of brain.
The following observation were noted in
anterior portion of the circle of Willis with
10x magnification.
1. Length of the A1 segment of the ACA from
the ICA termination to ACoA junction.
2. Length of the ACoA between two anterior
cerebral arteries
3. Variations in the A1,A2 segments of the ACA
4. Variations in the ACoA
5. Perforators
The most representative specimens were
photographed with Nikon digital camera.

The mean length of right and left A1 segment of
ACA, ACoA and their standard deviation showed
in table no:1. Length of anterior communicating
artery positively correlated with length of right
ACA (0.339) and length of left PCA (0.285).  P
value for this correlation is 0.05 statistically
significant. Hypoplastic A1 segment (Figure 1)
of ACA noted in 6% of the specimen. But we
found only in right side. Anterior communicat-
ing artery duplicated (Figure 2) in 10%,
hypoplastic in 6%, fenestrated (figure 3) in 16%
and absent in 2% of specimens. In A2segment
of ACA we found Median artery (Figure 4) 2%
and azygous artery (Figure 5) 2% of the
specimens.

OBSERVATIONS AND RESULTS

Table 1: Length of Anterior cerebral artery, Anterior
communicating artery.

S. No
Name of the 

Arteries
Mean length of 
arteries (mm)

Standard 
deviation

Range 
(mm)

1 ACoA 2.73 1.16 1-9
2 Right A1 segment 14.44 2.53 8-21

3 Left A1 segment 13.61 1.69 10-18
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Fig. 1: Hypoplastic A1 segment of the anterior cerebral
artery.

Fig. 2: Duplication of anterior communicating artery.

Fig.3: Fenestration in anterior communicating artery.

Fig.4: Median artery.

Fig.5: Azygous artery.

Each ACA courses over the superior surface of
the optic chiasm or nerves. The shorter A1
segments were stretched tightly over the
chiasm. The longer one passed anteriorly over
the optic nerves. Riggs and Rupp found A1
hypoplasia on one side in 7% of 1647 circle of
Willis, and the ACoA was so small it would
restrict circulation between the carotids in 6%
[5]. Table 2 shows comparison of length of ACA,
ACoA in various literature.
In our observation only one ACoA length was
1mm all others were more than 1mm. Hypopla-
sia of an A1 segment has a high rate of associa-
tion with anterior communicating aneurysms
[9,10]. Wilson and others found that 85% of
aneurysms of the ACoA were associated with
hypoplasia of the first portion of one ACA and
were located at a site of focal resistance [11].
In our case hypoplasia of ACA seen in 6% only
right side.
Shweta kedia et al found ACoA duplicated in 5,
fenestration in 1, and rudimentary in 1 case, and
median artery in 6.6% [10]. Fawcett and
Blachford (1905) stated that the ACoA was
single in 92.2% of cases, double in 7.5% of cases,
triplicate in 0.14% of cases and absent in 0.14%
of cases [12]. Rani et al (2009) stated in 225
brains, single ACoA was 65%, duplicated 22%,
triplicate 0.44%, hypoplasia 25.07, median
artery  2% not absent in any cases [13]. In our
study ACoA duplicated in 10% and absent in
2%of the specimens and fenestrated in 16%. In
duplicated arteries both arteries same in size.
None of the anterior communicating artery
shown triplication in our study.

DISCUSSION
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Table 2: Comparison of length ACA, ACoA in various literature.

Variations
Sylvia Kamath 

1981 [6]
SB Pai et al 

2005[7]
Shweta Kedia 
et al 2013 [8]

Present study

Country South india india india South india

Number 100 10 15 100
Mean length of Right ACA 14.7+3.0 14.6 12.09 14.44

Mean length of left ACA 13.8+2.7 14.5 12 13.61

Mean length of ACoA 2.50+1.8 2.45 3.3 2.73

In 2 case A2 segment of ACA divided in to three
branches called median artery and in 2 cases
found azygous artery. Median artery also known
at times as the arteria termatica of Wilder, has
been reported in 1.5% to 10% of brains [14].
Normally the median artery will disappear in
human at 44 days of embryo, but 2 cases it
persist in our study. Persistence of the median
artery of the corpus callosum creates three A2
segments. Baptista identified triplicate ACA in
13.1% of his specimens [15]. But perlmutter and
Rhoton found triplicate ACAs in only 2% of their
specimens [16]. An azygous or solitary A2
segment arises when the paried ACAs regress
after formation and enlargement of the median
artery of the corpus callosum [3]. An azygous
A2 has been identified in only 0.26 of general
autopsies and in only 0.26% of unselected
angiograms. The higher incidence of azygous A2
segments in aneurysm series results from the
fact that 41.1% of azygous A2 segments have a
terminal aneurysm [17].

CONCLUSION

Conflicts of Interests: None
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