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Variation and Anomalies of the Posterior Cerebral Artery: 
Review and Pilot Study

ABSTRACT

described previously; however, rare and distinctive anomalies 
are still being reported. The aim of this study was to describe 
the anatomy and anomalies of the PCA. The results of a pilot 
study were additionally added. 

█    LITERATURE REVIEW
The PCA is the terminal branch of the basilar artery 
(32,40). There are four segments (Figure 1); the P1 or pre-
communicating segment, the P2 or ambient segment, the P3 
or quadrigeminal segment, and the P4 or calcarine segment 

█    INTRODUCTION

In comparison to the anterior and middle cerebral arteries, 
very few reports has been published on the anatomy of the 
posterior cerebral artery (PCA). Variations and anomalies of 

the PCA can have clinical implications, and can be especially 
helpful in understanding the clinical signs of a stroke (20,41). 
Few studies report on the presence (absence, duplication 
and triplication), size and origin of the cortical branches. 
Furthermore, the branching pattern of the PCA has also not 
been adequately described. Anomalies of the PCA have been 

Variations and anomalies of the posterior cerebral artery (PCA) have several clinical implications, including assisting in understanding 
the clinical signs of a stroke. Anomalies have been described previously; however, few reports mention the origins, absence, 
duplication and triplication of the cortical branches. Furthermore, the PCA branching pattern has not been adequately described. 
The aim of this study was to describe the anatomy and anomalies of the PCA. Results of a pilot study were additionally included. 
The quantity, origin, diameter and length of the PCA cortical branches were described in this review, as well as the branching pattern 
and the anomalies. Accordingly, the pilot study reported on these aspects. In the pilot study it was evident that the description of 
the branching pattern is not the “normal” pattern, since it was only observed in one case. This pattern was re-evaluated and three 
groups were described; monofurcation, bifurcation and trifurcation. Furthermore, one case of a fenestration was observed.
Aneurysms tend to form at branching points, thus knowledge of the branching pattern can aid in detection of ruptured and un-
ruptured aneurysms in this region. This review outlined several gaps in the literature, and a pilot study was included to fill some 
of these gaps. Future research should especially focus on the branching pattern of the PCA. Possible sex, age and population 
differences may also exist.  
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(7,34,37,40). There are six PCA cortical branches; the anterior, 
middle and posterior inferior temporal arteries, the splenial 
artery, the calcarine artery (CA), and the parietal occipital artery 
(PoA). A common trunk between the temporal arteries can 
also be present, referred to as the common temporal artery 
(CTA). These segments and cortical branches are illustrated 
in Figure 1.

Segments

The P1 segment starts at the end of the basilar artery and ends 
at the origin of the PcoA. The P2 segment extend from the PcoA 
and can be divided into P2A and P2P segments (anterior and 
posterior parts) (40). The transition point has been described 
as the posterior margin (30,54,56) or lateral aspect of the 
cerebral peduncle, as well as the lateral mesencephalic sulcus 
(43). The P3 segment continuous at the perimesencephalic 
cistern, although it has also been described to start at the 
anterior inferior temporal artery (AITA); however, this point 
varies. The P4 segment runs from the calcarine fissure (43). 

Cortical Arteries

Temporal Arteries

The temporal arteries can originate from the main trunk of the 
PCA (typically P2 segment), or from the common temporal 
artery (34-36,40,56). The CTA also typically arises from the P2 
segment (35), and can be referred to as the temporo-occipital 
artery, lateral occipital artery, or the lateral division of the 
PCA. This “temporo-occipital artery” should not be confused 
with the temporo-occipital artery from the middle cerebral 
artery (17,35,40,56). The origins of the temporal arteries are 
tabulated in Table I as observed by Zeal and Rhoton (56) and 
Haegelen et al. (22).

According to the literature (35,56), the middle inferior temporal 
artery (MITA) is the least consistent PCA cortical branch, while 
selected authors (34) do not mention this branch. Duplication 
of the anterior and middle inferior temporal arteries have 
not been reported previously; however, the posterior inferior 
temporal artery (PITA) was duplicated in 2.8% (one case)(35), 
6.0% (three cases) (56) and 7.5% (three cases) (34). Margolis 
et al. additionally observed three or more PITA’s in five cases 
(12.5%) (34). 

Splenial Artery

The splenial artery arises from the PoA or the main PCA stem 
(Table II) and supplies the splenium of the corpus callosum. It 
can also be referred to as the posterior pericallosal artery, and 
anastomoses can occur between this artery and the anterior 
cerebral pericallosal artery (17,49,56). This artery has been 
observed in a range of 35.0% to a 100% of cases (34,56). 
Duplication has also been reported; Ture et al. observed 10 
cases (25.0%) of a duplicated splenial artery (49).

Terminal Trunks

The terminal trunk of the PCA consists of the PoA and 
calcarine artery, and this terminal division usually occurs at 
the P3 segment (Table II) (35,40). The artery with the largest 
diameter is considered the terminal branch, and Zeal and 
Rhoton reported the terminal branch as the PoA in 56.0%, 
and as the calcarine artery in 44.0% (56). 

The PoA and CA supply the posterior third of the medial surface 
of the brain, as well as parts of the parietal and occipital lobes 
(40). Duplication of the PoA have been reported in a range 
of 1.7% to 5.0% (34,35), and duplication of the calcarine 
artery have been documented in a range of 10.0% to 60.0% 
(34,35,56). 

Diameter and Lengths

Unfortunately, limited reports exist on the diameter and 
length of the PCA cortical branches. However, Pai et al. and 
Kawashima et al. measured these parameters (30,41). This is 
tabulated in Table III.

Branching Pattern 

The PCA main trunk was previously considered to end at the 
origin of the common temporal artery; however, it is currently 
described to end at the origin of the calcarine artery and PoA. 
This branching (terminal division) can occur at different levels; 
usually at the P3 segment, however it can also divide at the 
P2 or P4 segments. This main trunk has also been referred 
to as the medial occipital artery (33). Milisavljević et al. (37) 
described three branching patterns of the distal PCA; terminal 
division at the P3 or P4 segment, either with (Type 2) or without 
(Type 1) the presence of the CTA, or division at the P2 segment 

Figure 1: The different 
segments and cortical 
branches of the posterior 
cerebral artery. 
(AITA) Anterior inferior 
temporal artery; (BA) 
Basilar artery; (CA) 
Calcarine artery; (MITA) 
Middle inferior temporal 
artery; (PITA) Posterior 
inferior temporal artery; 
(PcoA) Posterior 
communicating artery; 
(PoA) Parieto-occipital 
artery; and (SA) Splenial 
artery.
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Table I: Origins of the Temporal and Common Temporal Arteries

           CTA              AITA          MITA            PITA

Authors
Zeal & 
Rhoton 
(1978)

Haegelen 
et al. 

(2012)

Zeal & 
Rhoton 
(1978)

Haegelen 
et al. 

(2012)

Zeal & 
Rhoton
(1978)

Haegelen 
et al. 

(2012)

Zeal & 
Rhoton 
(1978)

Haegelen 
et al. 

(2012)

Total 50 40 50 40 50 40 50 40

Presence 16.0% 20.0% 84.0% 80.0% 38.0% 20.0% 96.0% 80.0%

P2 segment - - - - - - - -

P2A 37.5% 50.0% 76.2% 93.8% 42.1% 50.0% 4.2% 18.8%

Junction - 12.5% - 3.1% - 12.5% - 12.5%

P2P 62.5% 37.5% 23.8% 3.1% 57.9% 37.5% 89.6% 68.8%

P3 segment - - - - - - 6.3% -

AITA: Anterior inferior temporal artery, CTA: Common temporal artery; MITA: Middle inferior temporal artery; PITA: Posterior inferior temporal 
artery.

Table II: Origins of the Splenial, Parieto-Occipital and Calcarine Arteries

SA PoA CA

Authors
Zeal & 
Rhoton 
(1978)

Ture 
et al. 

(1996)

Párraga 
et al. 

(2011)

Margolis 
et al. 

(1971)

Zeal & 
Rhoton 
(1978)

Párraga 
et al. 

(2011)

Margolis 
et al. 

(1971)

Zeal & 
Rhoton 
(1978)

Párraga 
et al.

 (2011)

Total 50 40 70 40 50 70 40 50 70
Present 100% 100% 90.0% - 96.0% 100% - 100% 91.4%
P2 segment - 2.0% - 38.0% - - 16.0% - -

P2A - - - - 10.0% - - - -
P2P 4.0% - - - 40.0% 1.4% - 42.0% -

P3 segments 4.0% 32.0% 30.2% 22.0% - 71.4% 23.0% 48.0% 64.3% 
P4 segments - - 3.2% 40.0% - 27.1% 39.0% - 27.1%
PoA 62.0% 52.0% 50.8% - - - 16.0% 10.0% 8.6%
CA 12.0% 7.0% - - - - - - -
PITA 6.0% - - - - - - - -
CTA - 7.0% - - - - - - -
MPChA/ LPChA 12.0% - 15.9% - - - - - -
CA: Calcarine artery; CTA: Common temporal artery; PITA: Posterior inferior temporal artery; PoA: Parieto-occipital artery; SA: Splenial artery.

Table III: The Average Diameter (mm) and Length (mm) of the Posterior Cerebral Artery Segments

Diameter Length

Kawashima et al. (2005) Pai et al. (2007)

R L

P2 segment - 19.9 mm (12-28 mm) 18.44 mm (10-28 mm)

P2A segment	 2.1 mm ± 0.4 mm - -

P2P segment 1.7 mm ± 0.3 mm - -

P3 segment 1.7 mm ± 0.2 mm 22.4 mm (13-38 mm) 20.9 mm (13-38 mm)
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Triplication of the PCA is extremely rare and limited studies 
have reported this anomaly. Kapoor et al. (28) found PCA 
triplication in eight cases (0.8%). The branches arose from the 
P1 segment, and supplied the temporal and occipital lobes. 
Furthermore, the middle branch was usually small.

Fenestration

Fenestration is defined as a vessel that splits into two 
channels and then re-joins. It can also be referred to as partial 
or incomplete duplication (4,9,15,42,48). Posterior cerebral 
fenestrations are rarely observed; however, they are usually 
observed in the P1 segment. These fenestrations can also be 
observed in the P2 segment or distal PCA, although this is 
extremely rare (2,10,13,21,39,42). While most cases of PCA 
fenestration are reported as case reports (21,24,44,46,55), the 
prevalence has been reported to be between 0.01% and 1.4% 
(Table IV) (2,10,12,19,23,29,37,47,51,52). 

█    PILOT STUDY
Ethical clearance (S14/05/100) was obtained from the 
Health Research Ethics Committee (HREC). The PCA’s of 20 
hemispheres were perfused with saline, followed by colored 
silicone (MM922 Silicone, ACC Silicone Concepts). Any 
absent, duplicated and triplicated cortical branches were 
noted, and the origins and branching patterns were described. 

(Type 3). Type 1, Type 2 and Type 3 were observed in 42.9%, 
41.4%, and 15.7% of cases, respectively (37). 

Variation and Anomalies

Variations of the PCA include cortical branches being absent, 
duplicated or triplicated, and these cortical branches arising 
from abnormal origins. There have been selected cases where 
the PCA cortical branches originated from the internal carotid 
artery; including the PoA (8,11,40), calcarine artery (40), and 
PITA (3,40). Moreover, the true anomalies of the PCA include 
duplicated and triplicated PCA’s, and fenestration can also be 
observed in the P1, P2, P3 and P4 segments. The prevalence 
of these anomalies is summarised in Table IV.

Duplicated and Triplicated Posterior Cerebral Arteries

The PCA is usually an extension of the basilar artery. With 
duplication, an additional branch can originate from the 
PcoA, the P1 or P2 segment. Duplication is most commonly 
observed in the P1 segment (10,28). When the additional 
branch arises from the P2 segment, this can present similar 
to early branching of the PCA (3). Most PCA duplications are 
reported as case studies (5,18); however, PCA duplication 
have been observed in a range of 0.2% to 2.3% (Table IV) (1, 
6,10,14,19,23,28,31,33,36,53). Posterior cerebral duplication 
and triplication are illustrated in Figure 2A, B.

Table IV: The Prevalence of the Posterior Cerebral Artery Anomalies

Total Fenestration Duplication Triplication

Cases % Cases % Cases %

Windle (1888) (53) 200 - - 3 1.5% - -

Fisher (1965) (14) 414 - - 1 0.2% - -

Milenković (1981) (36) 60 - - 1 1.7% - -

Bartosiak et al. (1983) (1) 50 - - 1 2.0% - -

Bisaria (1984) (6) 252 - - 1 0.4% - -

Milisavljević et al. (1988) (37) 70 1 1.4% - - - -

Caruso et al. (1991) (10) 100 1 1.0% 1 1.0% - -

Karazincir et al. (2004) (29) 176 1 0.6 - - - -

Ladziński & Maliszewski (2005) (33) 100 - - 1 1.0% - -

Kapoor et al. (2008) (28) 1000 - - 23 2.3% 8 0.8%

van Rooij et al. (2009) (51) 208 2 1.0% - - - -

Bayrak et al. (2011) (2) 395 2 0.5% - - - -

Sun et al. (2012) (47) 4652 1 0.02% - - - -

Hamidi et al. (2013) (23) 500 7 1.4% 1 0.2% - -

Cooke et al. (2014) (12) 10 927 167 0.01% - - - -

Kovač et al. (2014) (31) 455 - - 1 0.2% - -

Gunnal et al. (2015) (19) 340 3 0.9% 5 1.5% - -

Vlajković et al. (2015) (52) 468 4 0.9% - - - -
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Diameter and Lengths

The cortical branch with the largest diameter was the common 
temporal artery (2.0 mm); however, this artery was only present 
in 30.0%. The splenial artery had the smallest diameter (0.8 
mm), as well as the greatest average length (63.2 mm). 

Origin

The anterior, middle, posterior and common temporal arteries 
usually originated from the P2A segment, while the splenial 
artery mostly originated from the parieto-occipital artery. 
The PoA and calcarine artery usually originated from the P3 
segment. The common temporal artery was observed in only 
six hemispheres; in three cases it gave origin to the MITA and 
PITA, and in three cases it gave origin to all three temporal 
arteries. 

Branching Pattern

Since the literature has not sufficiently described the 
branching pattern of the PCA, this was done in the pilot 
study. The main branching point of the PCA is described as 
a division between the PoA and calcarine artery; however, 
this was only observed in one case. This branching type 
was defined as “monofurcation”. In the remaining 19 cases 
there was an additional branching before the division of the 
PoA and calcarine artery. This could result in two equal sized 
trunks (bifurcation) or three equal sized trunks (trifurcation). 
Monofurcation, bifurcation and trifurcation are illustrated in 
Figure 3A-C.

The diameter and length of the PCA cortical branches were 
measured using a digital micrometre, and string and a ruler. 
The posterior margin of the cerebral peduncle was used as 
the transition point between the P2A and P2P segments. The 
presence, duplication, triplication, diameter, length and origins 
of the PCA cortical branches are tabulated in Table V. 

Absence, Duplication and Triplication

Most commonly absent was the splenial artery in 16 cases 
(80.0%), and the calcarine artery was duplicated in five cases 
(25.0%). The AITA was the only triplicated cortical branch (one 
case) (Table V). 

Figure 2: Anomalies of the posterior cerebral artery (28).                         
A) Duplication; and B) triplication. 

Table V: The Average Diameter (mm), Average Length (mm), Presence, Duplication, Triplication and Origins of the Posterior Cerebral 
Cortical Branches Observed in the Pilot Study

CTA AITA MITA PITA  CA  PoA  SA

Presence 30.0% 75.0% 95.0% 95.0% 100% 100% 20.0%

Duplication    - 10.0%    - 10.0% 25.0% 10.0%    -

Triplication    - 5.0%    -    -    -    -    -

Diameter 2.0 1.0 1.3 1.6 1.2 1.5 0.8

Length 25.7 19.5 27.0 30.8 52.0 55.4 63.2

P2A 100% 77.8% 47.4% 52.4% 16.0% 13.6%    -

P2P    -    -    - 4.8% 24.0% 18.2% 25.0%

P3    -    -    - 4.8% 44.0% 54.6%    -

P4    -    -    -    - 8.0% 9.1%    -

CTA    - 11.1% 31.6% 28.6%    -    -    -

MITA    -    -    - 4.8%    -    -    -

PITA    - 11.1% 21.1%    - 4.0%    - 25.0%

CA    -    -    - 4.8%    - 4.6%    -

PoA    -    -    -    - 4.0%    - 50.0%

AITA: Anterior inferior temporal artery; CA: Calcarine artery; CTA: Common temporal artery; MITA: Middle inferior temporal artery; PITA: Posterior 
inferior temporal artery; PoA: Parieto-occipital artery; SA: Splenial artery.

A B
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In the literature review, it was established that the cortical 
branches can indicate variation in quantity, origin and size. 
However, few studies have been completed on these aspects. 
Furthermore, the branching pattern has not been satisfactorily 
described in the literature; in contrast, the PCA anomalies 
have been adequately described.

The pilot study therefore reported on the quantity, origin, 
diameter and length of these PCA cortical branches. In 
the pilot study it was evident that the branching pattern 
description is not the “normal” branching pattern since it 
was only observed in one case. Therefore, this branching 
pattern was re-evaluated and three groups were described; 
monofurcation, bifurcation and trifurcation. The anomalies of 
the PCA are scarce; however, one case of a fenestration was 
observed. 

Knowledge of the anatomy of the PCA is important in any 
vascular surgery related to the PCA (25,26,50). Aneurysms are 
prone to form at branching points in cerebral vessels, thus 
knowledge on the branching pattern can aid in detection of 
ruptured and un-ruptured aneurysms (16,25,27,38,45). Future 
research should focus on the branching pattern of the PCA 
since limited information is available. A study with a larger 
samples size will most likely find more anomalies, since 
these anomalies are extremely rare. Possible sex, age and 
population differences may also exist. 
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