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Microsurgical Anatomy of the Posterior Cerebral Artery in Three-Dimensional Images
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INTRODUCTION

The development of microneurosurgery
made possible approaches to tumoral and
vascular lesions that, in the past, were con-
sidered inaccessible. Likewise, surgical
complications have been reduced with the
dissection guided by better lighting and
magnification. This is mostly due to the use
of surgical natural corridors and to a precise
knowledge of neural and vascular micro-
anatomy (1, 2, 41).

Approaches to the posterior cerebral ar-
tery (PCA) have been challenging for neuro-
surgeons because of the anatomic complex-
ity of its region, which harbors perforating
arteries, deep venous structures, cranial
nerves, and neighboring brain structures
along the tentorial edge (3, 5, 8, 14, 17, 19,
21, 23, 35, 40, 42).
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Given the remarkable anatomic com- s
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lexity of the PCA, it is crucial for the neu-
osurgeon to have a detailed knowledge of
ts distribution. The purposes of this article
re to describe and to quantify the micro-
natomy of the PCA and its branches, em-
hasizing their spatial distribution with the
id of cadaveric specimens and three-di-
ensional stereoscopic photography, and

o propose its division in segments accord-
ng to their different required approaches.

ATERIALS AND METHODS

he study was done with 70 cerebral hemi-

� OBJECTIVE: To describe the micros
relationships of the posterior cereb
dimensional images.

� METHODS: Seventy hemispheres o
ere previously injected with red silic

0 days. Four of the studied specimens
nd additional dissection was done wi
t �6 to �40 magnification. Each se
hotographed to obtain three-dimensi

RESULTS: The PCA origin was in th
ncephalic junction level in 23 specime
egments: P1 extends from the PCA
ommunicating artery with an average
nterior and posterior segment. The P2A
ating artery and ends at the most later
verage length of 23.6 mm, and the P2P s
f the cerebral peduncle to the posterior
ith an average length of 16.4 mm; P3 e

urface of the midbrain and ends at the
he calcarine fissure, with an average
orresponds to the parts of the PCA that
ulcus and the distal part of the calcari

CONCLUSIONS: To standardize the
urgical anatomic classifications shou
ccording to the neurosurgical experie
osed intends to correlate its anatomic
urgical approaches.
pheres of 35 human brains removed t

, FEBRUARY 2011 ww
ithin the first six hours of death of non-
eurological causes. The arteries were in-

ected with red silicone and the specimens
ere fixated with 10% formalin for at least
0 days (29). The dissections were done
ith microsurgical techniques and with
agnification (�6 –�40) provided by a
900 D.F. Vasconcellos microscope (D.F

asconcellos S.A, São Paulo, SP, Brazil).
A calibrator and a millimetric measuring

ape were used for the following measures:
1) relationship of the basilar bifurcation
nd the pontomesencephalic union; (2) dis-
ance between the basilar bifurcation and

cal anatomy, branches, and anatomic
artery (PCA) represented in three-

brain specimens were studied. They
and fixed in 10% formalin for at least

e frozen at �10° to �15°C for 14 days,
e Klingler’s fiber dissection technique
nt of the artery was measured and
stereoscopic images.

erpeduncular cistern at the pontomes-
65.7%). The PCA was divided into four
in to its junction with the posterior
th of 7.7 mm; P2 was divided into an
ment begins at the posterior communi-
pect of the cerebral peduncle, with an
nt extends from the most lateral aspect

e of the lateral surface of the midbrain,
s from the posterior edge of the lateral

in of the parieto-occipital sulcus along
gth of 19.8 mm; and the P4 segment
long or inside both the parieto-occipital
ssure.

urosurgical practice and knowledge,
used uniformly and further modified

gathered. The PCA classification pro-
ments with their required microneuro-
urgi
ral

f 35
one
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th th
gme

onal
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orig
leng
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edg
xtend
orig
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ne
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he mamillary bodies; (3) length of each seg-
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Figure 1. Images in three dimension (A) and two dimension (B). Dissection of
the basal surface of the brain with Klingler’s technique and preserving the
posterior cerebral artery (PCA) and its branches. The brainstem is sectioned
at the level of the pontomesencephalic junction. The basal surface of the left
temporal lobe is dissected to disclose the inferior longitudinal fasciculus,
hippocampus, calcar avis, atrium, temporal, and occipital horns of the lateral
ventricles. The arcuate fibers are seen where the gray matter was removed.
1. Basilar artery trunk; 2. P1 segment of PCA; 3. P2A segment; 4. P2P
segment; 5. P3 segment; 6. calcarine fissure; 7. amygdala; 8. hippocampus
head; 9. temporal horn; 10. ventricular atrium; 11. occipital horn; 12. temporal
arteries; 13. A2 segment: 14. A1 segment; 15. M1 segment; 16. internal
carotid artery; 17. arcuate fibers.
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ment of the PCA; (4) diameter of each seg-
ment of the PCA; (5) distance between right
and left collicular points of the PCA; (6) rela-
tionship of the P2A segment and the uncal
sulcus; (7) distance of the segment P2P with
the parahippocampal margin; (8) distance be-
tween the PCA and the optic tract; and (9)
distance between the P2A segment and the
anterior choroidal artery previous to its entry
to the inferior choroidal point.

The following observations were ana-
lyzed: (1) the number of specimens with a
fetal type of PCA; (2) the segment of origin
and the number of central, ventricular, and
cortical branches; (3) evaluation of the tem-
poral group of the inferior temporal arteries
according to Rhoton’s classification; and
(4) the main PCA neural relationships.

After the fixation process four of the
studied brain specimens were frozen at
�10° to �15°C for 14 days, and were further
dissected with the Klingler’s fiber dissec-
tion technique to illustrate additional rela-
tionships (4, 11, 12, 15, 26, 34).

Each step of the dissection was photo-
graphed with a Nikon D40 camera and lens
AF-S Nikkor 18-55 mm 1:3.5-5.6 GII ED or
Micro-Nikkor 105 mm 1:2.8 (Nikon Corp.
Japan), mounted in a slide bar attached to a
tripod. The slide bar was used to take two
images of the same anatomic area, with a
slightly different horizontal angle, propor-
tional to the interpupillary distance (10, 24,
25, 31). The obtained stereo pairs were then
processed for the development of anaglyph
images with the aid of a special software
(Callipyan 3D, Copyright 2003, Robert
Swirsky).

The statistical analysis was done with a
database using SPSS version 15.0 (SPSS
Inc., Chicago, IL, USA). The results of the
quantitative variables were expressed in
central tendency measures and standard
deviation.

RESULTS

In all of the 70 studied hemispheres the
PCA originated from the basilar bifurca-
tion. Initially, the PCA surrounds the ipsi-
lateral peduncle, courses above the ipsi-
lateral oculomotor nerve, and continues
through the interpeduncular, crural, ambi-
ent, and quadrigeminal cisterns. Branches
of the PCA supply the basal surface of the
temporal and occipital lobes, thalamus,

midbrain, choroid plexus, and walls of p

WORLD NEUROSURGERY 75 [2]: 233-257
he third and lateral ventricles (Figures 1
nd 2).

The basilar bifurcation, and thus the PCA
rigin, was localized in the interpeduncular
istern at the pontomesencephalic junction
evel in 23 specimens (65.7%); in the other
pecimen it varied from 2 mm inferiorly
2.9%) to 4 mm superiorly (8.6%) as shown
n Figure 3. The distance between the basi-
ar artery and the mamillary body had an
verage of 10.2 mm (range 4 –20 mm). The
CA was divided into four segments.

1 Segment
he first segment, P1, is also called precom-
unicating, proximal peduncular, mesen-

ephalic, circular, or basilar segment (27,
3). P1 starts in the basilar artery bifurcation
nd ends at the anastomosis of the PCA with
he posterior communicating artery (PComA)
Figure 2). It courses from medial to lateral
nd from inferior and posterior to superior
n a V shape while it borders the cerebral

Figure 2. Illustration showing the an
classification of the posterior cereb
P2P segment; P3 segment; P4 seg
PCoA, posterior communicating art
hippocampus; OptTr, optic tract; U
the corpus callosum; CaF, calcarine
inferior temporal gyrus; LiG, lingual
temporal pole; PreCu, precuneus; P
chiasm; CollS, collateral sulcus; PO
calcarine artery; Par.Occip.A, pariet
eduncle, being medial and then superior c

, FEBRUARY 2011 ww
o the oculomotor nerve. A fetal configura-
ion was found in 11 of the studied hemi-
pheres (16%). In all of these hemispheres
ith fetal type, the P1 segment was less than
mm in diameter (0.5 mm in 13%, and 0.8
m in 3%). Only two hemispheres were

ound to have a bilateral fetal type. A normal
istribution was found in 59 hemispheres
84%). The P1 segment disclosed an average
ength of 7.7 mm (range 4 –20 mm).

2 Segment
he P2 segment is also called perimesen-
ephalic or postcommunicating segment (27,
3). It starts at the anastomosis of the PComA
ith the PCA and ends at the posterior edge of

he lateral surface of the midbrain (Figure 2).
t courses from anterior to posterior and from
nferior to superior within the crural and am-
ient cisterns. It is divided into two parts. The
nterior part, called P2A segment, begins at
he PComA and ends at the most lateral aspect
f the cerebral peduncle. Also called pedun-

c (right) and surgical (left)
ery. P1 segment; P2A segment;
. ACA, anterior cerebral artery;
ippoHead, head of the
us; Cu, cuneus; Spl, splenium of
re; FuG, fusiform gyrus; ITG,
; Me, mesencephalon; TePo,
ulvinar of thalamus; OpCh, optic
ieto-occipital sulcus; Calc.A,
ipital artery.
atomi
ral art
ment
ery; H
n, unc

fissu
gyrus
ulv, p
S, par
ular or crural portion (27, 43), it courses be-

w.WORLDNEUROSURGERY.org 235
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Figure 3. Images in three dimension (A) and two
dimension (B). View of the inferolateral surface of
the brain showing the posterior cerebral artery. The
temporal pole and operculum were dissected until
the insula became partially exposed. This view
discloses the vascular relationships with the uncus
and with the cerebral peduncle along the crural
cistern, and the relationships with the optic tract and
with the anterior choroidal artery. 1. Basilar artery;
2. P1 segment; 3. posterior communicating artery;
4. anterior choroidal artery; 5. P2A segment; 6. P2P
segment; 7. P3 segment; 8. posterolateral choroidal
artery; 9. dentate gyri; 10. amygdala; 11. hippocampal
head; 12. limen insulae; 13. medial cerebral artery;
14. insula; 15. pars triangularis; 16. pars opercularis;
17. posterior orbital gyrus; 18. gyrus rectus;
19. olfactory tract; 20. uncus.
236 www.SCIENCEDIRECT.com WORLD NEUROSURGERY, DOI:10.1016/j.wneu.2010.10.053
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tween the cerebral peduncle and the uncus
within the crural cistern, below the optic tract
and Rosenthal’s basal vein, ending inside the
ambient cistern (Figures 3 and 4). The P2A
segment had an average length of 23.6 mm
(range 18–30 mm) and a diameter of 1.7 mm
(range 1–3 mm). The posterior part, called
P2P segment, begins at the most lateral aspect
of the cerebral peduncle and ends at the pos-
terior edge of the lateral surface of the mid-
brain. It is also called the ambient or lateral
mesencephalic portion (27, 43), as it courses
lateral to the midbrain within the ambient cis-
tern and ends in the limit between the ambi-
ent and the quadrigeminal cistern. This seg-
ment courses through the ambient cistern
along the lateral surface of the midbrain and
medial to the parahippocampal and dentate
gyri within the ambient cistern, below the op-
tic tract, Rosenthal’s basal vein, and the lateral
geniculate body, hence inferolateral to the
pulvinar and superomedial to the trochlear
nerve and to the free edge of the tentorium
(Figure 4). The P2P segment has an average
ength of 16.4 mm (range 9–25 mm) and a
iameter of 1.4 mm (range 0.8–2 mm). In all
f the studied specimens it had a superior
onvexity curvature, ranging between 5 mm
orsal to the border of the parahippocampus

n 27 hemispheres (39%) and 3 mm in 22
emispheres (31%). Because of its topogra-
hy and anatomic relationships, the P2 seg-
ent is considered a complex segment to be

pproached surgically (Figure 5).
The P2A segment during its course

through the crural cistern passed at the level
of the uncal notch in 66 hemispheres
(94.3%), 3 mm above it in 2.9%, and 1 mm
below it in 1.4% (Figure 5). The proximal
cisternal segment of the anterior choroidal
artery courses over the superior third of
the uncus anteromedial surface, whereas
the distal cisternal segment courses over the
superior third of the uncus posteromedial
surface. The average distance between the
anterior choroidal artery and the P2A was
5.3 mm (range 1–10 mm) (Figure 5).

The average distance between the optic
tract and the proximal segment of the P2A
segment was 6.5 mm (range 1–12 mm), and
from the optic tract to the distal segment
of P2A was 4.4 mm (range 0 –7 mm) (Fig-
ure 5).

P3 Segment
The third segment, called P3, proceeds pos-

teriorly from the posterior edge of the lat- o

WORLD NEUROSURGERY 75 [2]: 233-257
ral surface of the midbrain and ends at the
oint of origin of the parieto-occipital sul-
us along the calcarine fissure, hence lying
long or inside the proximal part of the cal-
arine fissure. Also called quadrigeminal
egment (27, 43), it begins between the am-
ient and quadrigeminal cisterns at the
ost lateral and posterior aspect of the
idbrain, and both P3 segments converge
edially, characterizing the so-called an-

iographic collicular point. In all of the
tudied specimens the PCA divided into its
ajor terminal branches, the calcarine and

arieto-occipital arteries, before reaching
he parieto-occipital sulcus. This segment
ad an average length of 19.8 mm (range
–30 mm), and an average diameter of 1.1
m (range 0.5–1.5 mm) (Figure 6). The

verage distance between both P3 segments
t the level of their collicular points was 15.7
m (range 4 –24 mm).

4 Segment
he P4 segment corresponds to the parts of

he PCA that course along or inside both the
arieto-occipital sulcus and the distal part
f the calcarine fissure, which are, respec-

ively, the parieto-occipital and calcarine ar-
eries, and includes the branches distrib-
ted to the cortical surface (Figure 6).

osterior Cerebral Artery Branches
he posterior cerebral artery branches may
e divided in three types: (1) central perfo-
ating branches to supply the diencephalon
nd midbrain, which include the thalam-
perforating, thalamogeniculate, and the pe-
uncular perforating arteries; (2) ventricular
ranches to supply the choroid plexus and
all of the lateral and third ventricles, which

nclude the posteromedial (PMChA) and pos-
erolateral choroid (PLChA) arteries; and (3)
ranches to supply the cerebral cortex and the
plenium of the corpus callosum.

entral Perforating Branches
halamoperforating Branches. The thalamo-
erforating branches originate from the
1 segment. In 69 hemispheres (98.6%)

hey traveled posteriorly into the interpe-
uncular cistern, medial to the cerebral pe-
uncle, oculomotor nerve, and mamillary
ody, to reach the posterior perforated sub-
tance (Figure 7). Most of these branches

riginate from the medial and central third t

, FEBRUARY 2011 ww
f the P1 segment; however, they may also
rise from the lateral third. These arteries
riginated from the posterior surface of the
rtery in 47 specimens (67.1%) or from its
uperior surface in 23 specimens (32.9%)
Figure 7), with an average of three
ranches (range 1–10 branches) (Table 1).
hese arteries supply the anterior and pos-

erior thalamus, hypothalamus, subthala-
us, medial midbrain, substantia nigra,

ed nucleus, III and IV cranial nerve nuclei,
eriaqueductal reticular formation, antero-
edial surface of the fourth ventricle, and

osterior limb of the internal capsule (Fig-
re 8).

halamogeniculate Arteries. The thalamo-
eniculate arteries originate from the PCA,

urn superiorly and course toward the roof
f the ambient cistern, which is formed by

he lateral geniculate body and the pulvinar
f the thalamus. In 63 hemispheres (90%),

hey originated from the P2P segment im-
ediately after the transition between P2A

nd P2P, and in four hemispheres (5.7%),
rom P2A. In 44 hemispheres (62.9%) they
riginated from the superior surface of

he artery, in 15 hemispheres (21.4%) from
ts medial surface, and only in two hemi-
pheres (2.7%) from its inferior surface.
he PCA originated an average of 3.6

halamogeniculate arteries (range 1–17
ranches) (Table 1). These arteries irrigate

he posterolateral region of the thalamus,
he posterior limb of the internal capsule,
nd the optic tract.

eduncular Perforating Arteries. The pedun-
ular perforating arteries originated from
2A in 41 hemispheres (58.6%), although

hey can also originate from P1 or from the
ircumflex arteries. These arteries origi-
ated from the superior surface of the artery

n 35 hemispheres (50%) and from the me-
ial surface in 24 hemispheres (34.3%),
ith an average of 3.3 arteries (Table 1).
hey course to the cerebral peduncle to irri-
ate the corticospinal and the corticobulbar

racts, substantia nigra, red nucleus, mes-
ncephalic tegmentum, and the nucleus of
he oculomotor nerve.

ircumflex Arteries. The circumflex arteries
ay be divided in short and long circumflex

rteries. The circumflex arteries course
round the cerebral peduncle, inferiorly
nd medially to the PCA, and superiorly to

he superior cerebellar artery.

w.WORLDNEUROSURGERY.org 237
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Figure 4. Images in three dimension (A) and two
dimension (B). Basal surface of the brain: the right
temporal pole and opercula were dissected to
expose the Sylvian fissure. The hippocampus’s head,
fimbria, and dentate gyri were dissected to expose
the inferior choroidal point, the posterior cerebral
artery and its ventricular branches. The amygdala is
anterior and superior to the hippocampal head and is
the anterior and superior limit of the temporal horn.
The temporal lobe connects with the frontal lobe
anterolaterally along the limen insulae and
anteromedially with the globus pallidus through the
superior aspect of the amygdala. 1. Limen insulae;
2. amygdala; 3. hippocampus head; 4. M1 segment;
5. optic nerve; 6. optic tract; 7. posterior
communicating artery; 8. A1 segment; 9. P1 segment;
10. anterior choroidal artery; 11. P2A segment;
12. anterior temporal artery; 13. P2P segment;
14. P3 segment; 15. P4 segment; 16. temporal horn;
17. posterolateral choroidal artery; 18. hippocampal
artery; 19. choroid plexus glomus; 20. occipital horn;
21. calcar avis; 22. calcarine artery; 23. parieto-
occipital artery; 24. splenial arteries.
238 www.SCIENCEDIRECT.com WORLD NEUROSURGERY, DOI:10.1016/j.wneu.2010.10.053
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Figure 5. Images in three dimension (A) and two
dimension (B). View of the medial surface of the left
hemisphere: the brainstem was dissected preserving
the optic tract and the lateral geniculate body. The
internal carotid artery and the proximal cisternal
segment of the anterior choroidal artery borders the
anterior segment of the uncus, whereas the P2A
segment borders the inferior posteromedial surface
of the posterior segment of the uncus. 1. Posterior
communicating artery; 2. P1 segment; 3. P2A
segment; 4. common temporal artery; 5. P2P
segment; 6. P3 segment; 7. calcarine artery;
8. parieto-occipital artery; 9. anterior choroidal artery;
10. thalamogeniculate artery; 11. posteromedial
choroid artery; 12. optic nerve; 13. chiasm; 14. optic
tract; 15. lateral geniculate body; 16. pulvinar;
17. subthalamic nuclei.
WORLD NEUROSURGERY 75 [2]: 233-257, FEBRUARY 2011 www.WORLDNEUROSURGERY.org 239
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Figure 6. Images in three dimension (A) and two
dimension (B). View of the basal surface of the brain
with an axial section of the right temporal lobe at the
level of the calcarine fissure. The temporal arteries
are cut near their origins. The temporal and occipital
horns, atrium, calcar avis, and choroid plexus are
shown. The segments of the posterior cerebral
artery are numbered. In this specimen the calcarine
and parieto-occipital originate at the P4 segment; the
posterior pericallosal artery is a branch of the parieto-
occipital artery. 1. P1 segment; 2. oculomotor nerve;
3. P2A segment; 4. anterior temporal artery; 5. P2P
segment; 6. posterolateral choroidal artery; 7. P3
segment; 8. P4 segment; 9. parieto-occipital artery;
10. calcarine artery; 11. calcar avis; 12. cuneus;
13. posterior pericallosal artery; 14. hippocampus
head; 15. dentate gyri; 16. temporal horn; 17. atrium;
18. occipital horn; 19. amygdala.
240 www.SCIENCEDIRECT.com WORLD NEUROSURGERY, DOI:10.1016/j.wneu.2010.10.053
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Figure 7. Images in three dimension (A) and two
dimension (B). Anteroinferior view of the brain with
dissection of the temporal lobe exposing the amygdala.
The basilar bifurcation is retracted with a dissector to
demonstrate the thalamoperforating arteries originating
along the superior surface of the right P1 segment and
posterior surface of the left P1 segment, and traveling
posteriorly toward the posterior perforated substance.
The mamillary perforating branches arise along the
middle third of the posterior communicating artery.
1. Thalamoperforating arteries; 2. posterior perforated
substance; 3. P1 segment; 4. P2A segment;
5. oculomotor nerve; 6. posterior communicating
artery; 7. mamillary body; 8. pituitary stalk; 9. optic
chiasm; 10. amygdala; 11. limen insulae;
12. hippocampus head.
WORLD NEUROSURGERY 75 [2]: 233-257, FEBRUARY 2011 www.WORLDNEUROSURGERY.org 241
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The short circumflex arteries were origi-
nated from P1 in 36 (51.4%) hemispheres
and from P2A in 34 hemispheres (48.6%).
There was an average of 1.2 arterial
branches (range 1–3 arterial branches).
They traveled medially to the P2A segment,
PMChA, and long circumflex arteries, giv-
ing off cerebral pedunculate and medial
geniculate branches along its trajectory.

The long circumflex arteries, also called
quadrigeminal arteries (27, 43), originated
from P1 in 57 hemispheres (81.4%) and
from P2A in 10 hemispheres (14.3%). They
arose from the inferior surface of the artery
in 60 hemispheres (85.7%) (Figure 9). They
were usually one or two branches (average
1.1 branches) (Table 1). After its origin,
these arteries travel through the crural, am-
bient, and quadrigeminal cisterns, to irri-
gate the quadrigeminal plate. Through its
trajectory they give off branches to the ce-
rebral peduncle, medial geniculate body,
pulvinar, and end in the quadrigeminal
plate, forming a rich irrigation vascular net-
work to the superior colliculi, where they
anastomose with branches of the superior
cerebellar artery, which irrigate the inferior
colliculi.

Ventricular and Choroid Plexus Arteries
The posterior choroidal arteries are
branches of the PCA that course inside the
lateral and third ventricles and irrigate the
choroid plexus and the ventricular walls.
They are divided in PMChA and PLChA. The
PMChA originated from the proximal half
of the P2A segment in 49 hemispheres
(70%), from P1 in 10 hemispheres (14.3%),
from P2P and P3 in 4 hemispheres each
(5.7%), and from P4 in 1 hemisphere (1.4%)
(Figure 9). One specimen was found to have
three PMChA originating from P2A, calcar-
ine, and splenial arteries. They originated
from the medial surface of P2A in 53 hemi-
spheres (75.5%) and from the posterior

Table 1. Number of Central Perforating B

No. of Thalamo
Perforating

No. of Thalamo
Geniculate

Average 3 3

Minimum 1 1

Maximum 10 7
surface of P1 in 12 hemispheres (17.1%). i
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heir number varied from one to three
ranches (average 1 branch). After their or-

gin, they border the lateral wall of the mid-
rain medially to the PCA, and enter the
uadrigeminal cistern, changing their tra-

ectory to travel anteriorly and laterally to
he pineal gland, enter the roof of the third
entricle within the velum interpositum cis-
ern, run along the choroid fissure, reach-
ng and passing through the interventricu-
ar foramen, and end along the choroid
lexus of the lateral ventricle. The PMChA

rrigates the cerebral peduncle, mesen-
ephalic tegmentum, lateral and medial
eniculate bodies, superior colliculi, pulvi-
ar, pineal gland, and the medial and dorsal
urfaces of the thalamus.

The PLChA originated from P2P in 61
emispheres (87.1%), from P2A in 5
emispheres (7.1%), from P2A and P2P

n 3 hemispheres (4.3%) and from P3 in 1
emisphere (1.4%). They originated from

he lateral surface of the PCA in 55 hemi-
pheres (78.6%) and from the superior
urface in 14 hemispheres (20%). There
as an average of two PLChA (range 1–5).
hey travel laterally and enter the tempo-

al horn through the choroid fissure to
rrigate the choroid plexus of the lateral
entricle. They travel posteriorly entering
he ventricular atrium where they anasto-

ose in the glomus with branches of the
nterior choroidal artery and PMChA. The
LChA irrigates the cerebral peduncle,
osterior commissure, crura, and body of

he fornix, lateral geniculate body, pulvi-
ar, superomedial thalamic nuclei, and

he caudate nucleus’s body (Figures 10
nd 11).

nferior Temporal Artery
he inferior temporal arteries originate

rom the PCA. They include the hippocam-
al and the anterior, middle, posterior, and
ommon temporal arteries. They originated

hes in the 70 Studied Hemispheres

No. of
duncula

No. of Short
Circumferential

No. of Long
Circumferential

3 1 1

1 1 1

6 3 2
n the transition between the P2A and P2P s
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egments in 32 hemispheres (45.7%) and
rom the P2A or P2P segments in 18 hemi-
pheres (25.7%). There was an average of
hree inferior temporal arteries (range 2–5
rteries). After their origin they run laterally
n the basal surface of the temporal lobe to
each the lateral surface of the middle
emporal gyrus, mainly as the posterior
emporal artery. These arteries irrigate the
nferomedial surface of the temporal lobe
ncluding the uncus, hippocampus, para-
ippocampal gyrus, and the dentate gyri
Figure 12).

The inferior temporal arteries is divided
nto five groups as proposed by Rhoton
27), Saeki and Rhoton (28), and Zeal and
hoton (43). In our study we found the fol-

owing distribution:

Group 1. All the inferior temporal arteries
ere present (hippocampal, anterior, me-
ial, and posterior arteries) in 25 hemi-
pheres (36%). This was the most common
resentation (Figure 12).

Group 2. There was only a common tem-
oral artery that originated directly from the
CA, with its branches irrigating all the in-
erior surface of the temporal lobe, in 16
emispheres (23%) (Figure 13).

Group 3. The anterior, medial, and pos-
erior temporal arteries were present, but
he hippocampal artery was missing. This
onfiguration was found in six hemi-
pheres (8%).

Group 4. The anterior and posterior tem-
oral arteries were present, but the hip-
ocampal and medial temporal arteries
ere absent, in five hemispheres (7%).

Group 5. The hippocampal, anterior, and
osterior temporal arteries were present,
ut the medial temporal artery was absent.
his configuration was present in 18 hemi-
pheres (26%).

osterior Hippocampal Arteries
his is the first cortical branch of the PCA. It
riginated in the P2A segment in 42 hemi-
pheres (60%) (Figure 14), in the common
emporal artery in 14 hemispheres (20%)
Figure 13), in the anterior temporal artery
n 11 hemispheres (16%), and in P2P in 2
emispheres (3%). After its origin it
ourses laterally, and generally it bifur-
ates and runs along the fimbriodentate
ranc

Pe
ulcus. This artery irrigates the uncus, an-

RY, DOI:10.1016/j.wneu.2010.10.053
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Figure 8. Images in three dimension (A) and two
dimension (B). A view of the medial surface of the
left hemisphere with a magnified view of the third
ventricle and thalamoperforating arteries traveling
toward the mesencephalic periaqueductal gray
substance. 1. P1 segment; 2. thalamoperforating
arteries; 3. oculomotor nerve; 4. mesencephalic
tegmentum; 5. periaqueductal gray substance;
6. quadrigeminal plate; 7. optic nerve; 8. anterior
commissure; 9. fornix column; 10. foramen of Monro;
11. lamina terminalis; 12. chiasmatic recess; 13. optic
chiasm; 14. infundibular recess; 15. mamillary body;
16. third ventricle; 17. hypothalamic sulcus; 18. velum
interpositum cistern.
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Figure 9. Images in three dimension (A) and two
dimension (B). View of the basal surface of the brain
showing a long circumflex artery bordering the
midbrain medially to the posterior cerebral artery and
inferomedially to the posteromedial choroid artery. It
travels through the crural, ambient, and
quadrigeminal cisterns, and ends in the
quadrigeminal plate to irrigate the superior colliculi.
In the quadrigeminal plate it anastomoses with
branches of the superior cerebellar artery that irrigate
the inferior colliculi. 1. Internal carotid artery;
2. posterior communicating artery; 3. P1 segment;
4. long circumflex arteries origin; 5. posteromedial
choroid artery; 6. P2A segment; 7. trochlear nerve;
8. anterior temporal artery; 9. hippocampal artery
originating from P2A; 10. posterolateral choroidal
artery; 11. uncinate gyrus; 12. band of Giacomini;
13. intralimbic gyrus; 14. dentate gyrus.
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Figure 10. Images in three dimension (A) and two
dimension (B). View of the basal surface of the brain.
The parahippocampal gyrus is dissected to expose
the temporal horn. The posterolateral choroidal artery
enters the temporal horn through the choroid fissure
to irrigate the choroid plexus and then it travels to
the atrium, where it anastomoses with branches of
the posteromedial choroid artery and anterior
choroidal artery. 1. P1 segment; 2. oculomotor
nerve; 3. P2A segment; 4. anterior temporal artery;
5. hippocampal artery; 6. P2P segment; 7. P3 segment;
8. posterolateral choroidal artery; 9. dentate gyrus;
10. temporal horn.
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Figure 11. Image in three dimension (A) and two
dimension (B). View of a lateral section of the brain.
The roof and the lateral surface of the temporal horn
were dissected. The three hippocampal segments are
shown—head, body, and tail forming the floor of the
temporal horn. The origin of the posterolateral choroidal
artery in the P2P segment, the intraventricular
trajectory, and the anastomoses with anterior choroidal
artery in the choroid plexus glomus are shown in the
figure. 1. P2P segment in the ambient cistern;
2. anterior choroidal artery; 3. posterolateral choroidal
artery; 4. fimbria; 5. subiculum; 6. choroid plexus
glomus; 7. bulb of the corpus callosum; 8. calcar avis;
9. collateral trigone; 10. body of the caudate nucleus;
11. putamen; 12. globus pallidus; 13. internal capsule;
14. thalamus.
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Figure 12. Image in three dimension (A) and two
dimension (B). View of the basal surface of the brain.
The parahippocampal and lingual gyri were dissected
to expose the posterior cerebral artery and its main
branches. This specimen characterizes a temporal
group 1. 1. P1 segment; 2. posterior communicating
artery; 3. P2A segment; 4. trochlear nerve;
5. anterior temporal artery; 6. P2P segment; 7. P3
segment; 8. P4 segment; 9. medial temporal artery;
10. posterior temporal artery; 11. rhinal sulcus;
12. parahippocampal gyrus.
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Figure 13. Image in three dimension (A) and two
dimension (B). Inferior view of the same specimen
showing the common temporal artery originated in
the transition between the P2A and P2P segments.
The hippocampal artery originates from the common
temporal artery, and the posterolateral choroidal
artery from the P2P segment. 1. P2A segment;
2. anterior temporal artery; 3. common temporal
artery; 4. hippocampal artery; 5. medial temporal
artery; 6. posterior temporal artery; 7. P2P segment;
8. P3 segment; 9. posterolateral choroidal artery;
10. dentate gyrus.
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Figure 14. Image in three dimension (A) and two
dimension (B). View of the medial surface of the left
hemisphere. The parahippocampal gyrus was
dissected and an axial section 5 mm inferior to the
anterior commissure was done. The posterior
cerebral artery is retracted inferiorly with a dissector.
The hippocampal artery originates from the common
temporal artery and travels laterally along the
fimbriodentate sulcus. Posterior to the hippocampal
artery is the posterolateral choroidal artery, which
originates from the P2P segment, and travels
laterally going through the choroidal fissure to enter
the temporal horn 1 cm posterior to the choroid
point. 1. P2A segment; 2. P2P segment;
3. hippocampal artery; 4. posterolateral choroidal
artery; 5. dentate gyrus; 6. fimbria; 7. choroidal
fissure; 8. inferior choroidal point.
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terior parahippocampal gyrus, hippocam-
pus, dentate gyri, and fimbria.

Parieto-Occipital Artery
The parieto-occipital artery is one of the two
terminal branches of the PCA. It originated
from the PCA before it enters the calcarine
fissure, hence from P3, in 50 hemispheres
(71.4%), from P2P in one hemisphere
(1.4%), and from the PCA already inside
the calcarine fissure in 19 hemispheres
(27.1%). There was an average of one pari-
eto-occipital artery (range 1–2 arteries). Af-
ter its origin it usually courses superiorly to
the calcarine artery, lying then along the
parieto-occipital sulcus, and supplies the
posterior parasagittal region, cuneus, pre-
cuneus, and sometimes also the superior
parietal lobule (Figure 15). In one hemi-
sphere it originated from P2P and ran
through the ambient cistern medially to
the PCA, giving off branches to irrigate the
midbrain, thalamus, pulvinar, and lateral
geniculate body. According to our pro-
posal, the parieto-occipital artery itself cor-
responds only to the P4 arterial segment
that lies along or inside the parieto-occipi-
tal sulcus.

Calcarine Artery
The calcarine artery is the other terminal
branch of the PCA. It originated before en-
tering the calcarine fissure, hence in P3, in
45 hemispheres (64.3%), and from the PCA
already inside the calcarine fissure in 19
hemispheres (27.1%). In unusual cases the
calcarine artery can originate from the pari-
eto-occipital artery. After its origin it is usu-
ally inferior to the parieto-occipital artery
and courses through the calcarine fissure
until it reaches the occipital pole. The calca-
rine artery supplies the cuneus and lingual
gyrus (Figure 16). According to our pro-
posal, the calcarine artery itself corre-
sponds only to the P4 arterial segment that
lies along or inside the calcarine fissure.

Splenial Artery
The splenial artery, also called posterior
pericallosal artery (27), originated from the
parieto-occipital artery in 32 hemispheres
(45.7%), from P3 in 19 hemispheres (27.1%),
from the PMChA in 10 hemispheres (14.3%),
and from the PCA already inside the cal-

carine fissure in 2 hemispheres (2.9%). Af- s
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er its origin it courses upward, bordering
he splenium, then turns anteriorly, and
ourses over the corpus callosum sulcus un-
il it reaches and anastomoses with the an-
erior pericallosal artery, a branch of the
nterior cerebral artery. The splenial artery
upplies the splenium of the corpus callo-
um (Figure 17).

ISCUSSION

he PCA is the most important arterial
tructure of the perimesencephalic cistern.
ecause of its anatomic complexity and of

ts relationship with important perforator
nd terminal branches, deep venous struc-
ures, and neighboring neural structures,
uch as cranial nerves and the parahip-
ocampal gyrus along the tentorial edge,
ny surgical pathology related with the PCA
onstitutes a complex challenge for the
eurosurgeon.

Many classifications of the segments of
he PCA have been published in the litera-
ure (16, 20, 28, 41-43). Although anatomi-
ally appropriate, the divided PCA seg-
ents of these classifications are not always

ntirely related to their most adequate sur-
ical approaches, as various parts of the
ame segment in these previous classifi-
ations frequently require different ap-
roaches.

The most common PCA classification
urrently adopted is the one proposed by
eal and Rhoton (43), which divides the
CA into four segments: (1) P1 extends from

he basilar bifurcation to the junction with
he PComA; (2) P2 begins at the PComA and
nds lateral to the posterior edge of the mid-
rain, and is divided into anterior (P2A) and
osterior (P2P) portions by the posterior
dge of the cerebral peduncle, which corre-
ponds to the lateral mesencephalic sulcus;
3) P3 proceeds posteriorly from the poste-
ior edge of the lateral surface of the mid-
rain and ends at the anterior limit of the
alcarine fissure; and (4) P4 includes the
ranches distributed to the cortical sur-
ace.

In 1972 Krayenbühl and Yaşargil (16)
ivided the PCA into two angiographic seg-
ents: circular (basilaris) and cortical seg-
ents, with the circular segment corre-

ponding to the current Zeal and Rhoton
43) P1 and P2 segments, whereas the corti-
al segment corresponds to the P3 and P4

egments. In 1974 Margolis (20) recog-
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nized three angiographic segments of the
PCA: peduncular, ambient, and quadrigem-
inal cistern segments. The peduncular seg-
ment then corresponds to the current P1,
the ambient to P2, and the quadrigeminal to
the P3 anatomic segment. The peduncular
and quadrigeminal segments are better
identified in the anteroposterior angio-
graphic view, whereas the ambient segment
can be observed in the anteroposterior and
lateral angiograms. Yaşargil (41, 42) classi-
fied the PCA into five portions (P1–P5)—
(1) P1 segment extends from the bifurcation
of the basilar artery to the point where the
artery joins the PComA; (2) P2 extends from
the junction with the PComA to the origin of
the anterior temporal artery; (3) P3 extends
from the origin of the anterior temporal ar-
tery to the point where the PCA divides into
the calcarine and parieto-occipital arteries;
(4) P4 is formed by the arteries originating
from the main trunk of the PCA; and (5) the
arteries originating from the P4 segment
correspond to P5.

Anatomic divisions and classifications
should have as references well-defined spa-
tial and anatomic structures, and ideally,
should be related with pertinent clinical
and/or surgical purposes. In neurosurgery,
the advent of microneurosurgical and of
current neuroimaging techniques turned
the fissures and the sulci, and the neurovas-
cular relationships, into the main intracra-
nial landmarks, and the proper choice of
appropriate surgical approaches is crucial
to enhance neural preservation.

Proposed Classification and Related
Approaches
The PCA classification proposed in this ar-
ticle is based in its findings and intends to
fulfill these anatomic and surgical criteria.
For practical purposes it uses the same no-
menclature already established by the main
previous classifications, and only rear-
ranged the PCA division in relation to its
related important landmarks (Figure 2).

In this proposal the P1 segment still ex-
tends from the PCA origin until its junction
with the PComA, and can be reached by the
pterional/transsylvian (30, 41, 42), by the
subtemporal (9), and by the pretemporal
approaches (Figure 18A) (6, 35). Both the
basilar bifurcation and the PCA and PComA
junction, already used in other classifica-
tions, are very clear angiographic and surgi-

cal landmarks (18).

RY, DOI:10.1016/j.wneu.2010.10.053
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Figure 15. Image in three dimension (A) and two
dimension (B). View of the medial surface of the left
hemisphere. Two retractors open and expose the
parieto-occipital sulcus, showing the parieto-occipital
artery originating from the P3 segment. 1. Parieto-
occipital artery; 2. calcarine artery; 3. P3 segment;
4. P2P segment; 5. posterolateral choroidal artery;
6. lingula; 7. cuneus; 8. precuneus.
WORLD NEUROSURGERY 75 [2]: 233-257, FEBRUARY 2011 www.WORLDNEUROSURGERY.org 251



PEER-REVIEW REPORTS

RICHARD GONZALO PÁRRAGA ET AL. MICROSURGICAL ANATOMY OF THE PCA
Figure 16. Image in three dimension (A) and two
dimension (B). View of the medial surface of the left
hemisphere. The proximal third of the calcarine
fissure is retracted with two spatulas exposing the
calcarine artery originating from P3. 1. P2A segment;
2. P2P segment; 3. thalamogeniculate artery; 4. P3
segment; 5. posteromedial choroid artery;
6. calcarine artery; 7. calcarine fissure; 8. velum
interpositum cistern; 9. splenium of the corpus
callosum; 10. cingulate gyrus.
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Figure 17. Image in three dimension (A) and two
dimension (B). Inferomedial view of the left
hemisphere. The parieto-occipital artery is retracted
inferiorly with a dissector to show the posterior
pericallosal artery, which originates from the parieto-
occipital artery. The posterior pericallosal artery
travels along the corpus callosum sulcus until it
anastomoses with the anterior pericallosal artery.
1. P2A segment; 2. posteromedial choroid artery;
3. common temporal artery; 4. P2P segment; 5. P3
segment; 6. parieto-occipital artery; 7. posterior
pericallosal artery; 8. posteromedial choroid artery;
9. splenium; 10. body of the fornix; 11. foramen of
Monro.
WORLD NEUROSURGERY 75 [2]: 233-257, FEBRUARY 2011 www.WORLDNEUROSURGERY.org 253
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Figure 18. Illustration showing the exposure gained
through approaches to the segments of the posterior
cerebral artery. (A) Pterional/transsylvian (red),
pretemporal approach (blue), subtemporal or temporal
transventricular (green), and posterior interhemispheric
approach (orange). (B) Supracerebellar transtentorial
approach. (C) Magnetic resonance angiography of
the posterior cerebral artery. (D) Vertebral digital
angiogram (Townes projection), segments of the
posterior cerebral artery.
254 www.SCIENCEDIRECT.com WORLD NEUROSURGERY, DOI:10.1016/j.wneu.2010.10.053
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The P2A segment begins at the PComA
and terminates at the most lateral aspect of
the cerebral peduncle, and its exposure re-
quires a pterional/transsylvian (30, 41, 42),
a subtemporal (9), or a pretemporal ap-
proach (Figure 18A) (6, 30, 35). The pre-
temporal route offers a much wider surgical
field and allows direct visualization of the
entire P2A segment including occasionally
the first millimeters of the P2P segment.
The major advantage offered by this ap-
proach is to offer a wide operative field that
combines the angles of vision offered by
both the pterional and subtemporal routes
(30). The P2P portion extends from the
most lateral aspect of the cerebral peduncle
and ends lateral to the posterior edge of the
midbrain, also as previously proposed (43).
According to our findings, P2P usually has
an ascending course and its exposure then
requires preferentially a temporal transven-
tricular than a subtemporal route (Figure
18A) (30). The supracerebellar transtento-
ial approach for P2P and P3 anatomic seg-

ents constitutes another option, once it
llows an excellent exposure of the ambient
nd quadrigeminal cisterns along the tento-
ial edge (Figure 18B).

The P3 segment extends from the poste-
rior edge of the lateral surface of the mid-
brain and ends at the point of origin of the
parieto-occipital sulcus along the calcarine
fissure, lying then along or inside the prox-
imal part of the calcarine fissure. The P3
segment then includes the collicular point
within the quadrigeminal cistern, which
corresponds to the closest angiographic
point between both PCAs in the anteropos-
terior view (Figure 18D).

The P4 segment corresponds to the parts
of the PCA that run along or inside both the
parieto-occipital sulcus and the distal part
of the calcarine fissure. Both P3 and P4 seg-
ments are properly exposed through a pos-
terior interhemispheric approach (Figure
18A) (30). In all the studied specimens the
PCA was divided into its distal terminal
branches, the calcarine and parieto-occipi-
tal arteries, before reaching the parieto-oc-
cipital sulcus, what implies that P3 is usu-
ally constituted by two arterial segments.
The point of origin of the parieto-occipital
sulcus along the calcarine fissure is defi-
nitely a precise anatomic landmark that can
be easily identified in surgery and on mag-
netic resonance and angiographic images,

and the P3/P4 division at this point implies I

WORLD NEUROSURGERY 75 [2]: 233-257
hat the P3 segment branches are related
ith the cingulate isthmus and with the an-

erior aspect of the lingual gyrus, whereas
he P4 segment branches are related with
he cuneus and with the posterior part of the
ingual gyrus, hence with the primary visual
ortex and with the occipital pole.

omments About the Previous
lassifications
eviewing the previous PCA classifications,
ost of the classifying controversies are

ertinent to the points of transitions be-
ween the division of the P2 segment into
2A and P2P, and between the P3 and P4
egments.

Although having initially considered the
ateral mesencephalic sulcus as a possible
2A/P2P anatomic landmark, we finally de-
ided for the lateral most prominent aspect
f the peduncle, as it can be easily identified
oth on magnetic resonance and angio-
raphic images, and as it more properly di-
ides the range of the anterior and the pos-
erior approaches to the PCA. Yaşargil (41,
2) does not subdivide the P2 segment, and
he origin of the anterior temporal artery, as
e proposed, as the P2 and P3 segment tran-
ition point might be more variable and
ore difficult to identify.
In relation to the beginning point of the

4 segment, we followed Yaşargil proposal
hat this segment starts at the origin of the
arieto-occipital and calcarine arteries (41,
2). This is characterized by the two arteries
hat lie, respectively, along the parieto-oc-
ipital sulcus and along the distal part of the
alcarine fissure. Nevertheless, as previ-
usly mentioned, it is important to empha-
ize that, according to our findings, the PCA
sually bifurcates earlier than this point,
haracterizing the P3 segment as a non-
ingle vascular trunk. Zeal and Rhoton (43)
roposal that the P4 segment starts at the
nterior limit of the calcarine fissure, im-
lies a very short P3 segment.

We also found that the origin of the PCA
as at the pontomesencephalic union in
5.7% of the specimens, whereas Rhoton
27) localized it 1.3 mm inferior to the pon-
omesencephalic sulcus. A fetal type was
ound in 16% of our specimens, hence sim-
lar to the 20% and 22% reported by Zeal
nd Rhoton (43) and Saeki and Rhoton
28), respectively. In the present study there
as a bilateral fetal type in two specimens.
t is interesting to note that in the hemi- f
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pheres where a fetal type was present,
here were more perforator branches found
n segment P1, which can be the result of a
onger and tortuous segment. A shorter P2P
egment was found in our study in relation
o previous reports, 16.4 mm and 25 mm
27). A difference was also found in relation
o the temporal group findings—we found
hat group 1 was the most common (36%),
hereas Zeal and Rhoton (43) reported that

he most common was group 5 (44%). A
ommon temporal artery was found in our
tudy in 23% of the hemispheres, whereas
hoton (27) found it in 16% of the speci-
ens. There were no significant differences

n the vascular length or diameter of the left
nd right hemisphere arteries.

In 1982 Heros (12) recommended the
ranscortical approach through the inferior
emporal and fusiform gyrus to treat three
atients with vascular malformations in the
esial temporal region. In 1994 de Oliveira

t al. (7) divided the medial temporal region
nto three segments: anterior, medial, and
osterior. They proposed the pretemporal
pproach for the treatment of vascular mal-
ormations in the anterior temporal region,
he subtemporal approach through the oc-
ipitotemporal sulcus to access the medial
emporal region, and the posterior inter-
emispheric approach for lesions in the
osterior and mesial temporal region. In
998 Vajkoczy et al. (36) described the
ranssylvian transcisternal approach to ac-
ess the medial temporal surface. In 1976
oigt and Yaşargil (37) had already de-
cribed the supracerebellar transtentorial
pproach to remove a cavernous malforma-
ion in the parahippocampal gyrus.

In 2002 Ikeda et al. (13) discussed the
ndications and described the microsurgi-
al anatomy of the transchoroidal fissure
pproach for lesions in and around the am-
ient cistern for the treatment of distal P2P
neurysms above the inferior choroid point.
n 2005 Siwanuwatn et al. (32) recom-

ended the transtemporal-transchoroid
pproach and opening of the choroidal fis-
ure to access the ambient cistern and the
ransition of P2P and P3, reducing retrac-
ion and the interruption of venous drain-
ge of the temporal lobe.

Ulm et al. (35) described six surgical ap-
roaches for the different segments of the
CA and its perimesencephalic segments.
he pretemporal transsylvian approach of-
ers an excellent exposition of the interpe-
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duncular and crural cisterns, P1, P2A, and
the proximal cisternal segment of the ante-
rior choroidal artery, and PMChA. The sub-
temporal approach exposes the interpedun-
cular, crural, and lower ambient cisterns,
basilar tip, P1, P2A, and PMChA, and is lim-
ited for the exposure of the P2P segment
due to the parahippocampal gyrus topogra-
phy. The transchoroidal approach exposes
the P2P segment and its junction with
P3, and the PLChA (22, 33, 35, 38, 39). The
transtentorial and the supracerebellar in-
fratentorial approaches allow an excellent
view of the ambient and quadrigeminal cis-
terns, tentorial edge, P3, and posterior P2
segments, but the P2P segment may be seen
with difficulty because of the obstruction by
the parahippocampal gyrus.

In 1997 Seoane et al. (30), together with
the present article’s senior author, pro-
posed a surgical classification of the PCA
based on the classification by Saeki and
Rhoton. The surgical segments were di-
vided into S1 to S3. The S1 segment lies
along the interpeduncular, crural, and am-
bient cisterns, and extends from the basilar
bifurcation to the most lateral aspect of the
main trunk of the PCA; the S2 segment lies
within the ambient and quadrigeminal cis-
terns, extends from the most lateral aspect
of the artery toward the quadrigeminal
cistern, ending at the so-called collicular
point, which corresponds to the closest
point between both PCAs, posteriorly to the
midbrain; and the S3 segment begins at the
collicular point within the quadrigeminal
cistern, and extends along the interhemi-
spheric fissure as distal branches of the PCA
inside the calcarine and parieto-occipital
sulci (Figure 2). The S1 portion then in-
cludes the anatomic segments P1 and P2A,
which correspond to the angiographic pe-
duncular and anterior ambient segments.
This segment starts in the basilar bifurca-
tion and ends in the most lateral point of the
PCA, named the marginal peduncular point
and corresponds to the origin of the poste-
rior temporal artery (30). The surgical ap-
proaches suggested for this segment are the
pterional (41, 42), subtemporal (9), and
pretemporal (6). The S2 segment corre-
sponds to the P2P and to the proximal part
of the P3 anatomic segments, or distal am-
bient and Margolis quadrigeminal seg-
ments (20). The best approaches for this
segment are the subtemporal or the trans-

temporal transventricular approach. The t
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osterior or distal aspect of the S2 PCA seg-
ent can be better exposed through a pos-

erior interhemispheric or through a trans-
entorial supracerebellar approach. The S3
egment corresponds to the distal part of
3 and to P4, or angiographic terminal
ranches distal to the collicular point, and

he posterior interhemispheric (42) is the
pproach of choice for this distal part of the
CA.

It is worth mentioning that the differ-
nces between our proposed PCA anatomic
lassification and the surgical segments of
eoane et al. (30) are: (1) the establishment
f the most posterior edge of the lateral sur-
ace of the midbrain as the P2P and P3 tran-
ition point, instead of the collicular point
hat divides the S2 and S3 segments, as pro-
osed by Seoane et al. (30), as the posterior
dge of the midbrain corresponds to a more
efined anatomic landmark, and, as already
entioned, it more properly divides the

anges of the anterior and posterior ap-
roaches to the PCA, and 2) division of the
CA interhemispheric part into two seg-
ents (P3 and P4), in opposition to a single

istal segment (S3), as P3 is related with the
roximal aspect of the calcarine fissure and
4, with its distal aspect and with the pari-
to-occipital sulcus, hence with the cuneus
nclosed between both P4 branches.

The main aim of the current classifica-
ion is to provide more defined anatomic
andmarks along the complex course of the
CA and to better unify the PCA anatomic
egments with their required surgical ap-
roaches.

ONCLUSION

o standardize the neurosurgical practice
nd knowledge, the surgical anatomic clas-
ifications should be uniformly used and
hould be further modified according to
he neurosurgical experience gathered. The
CA classification proposed intends to cor-
elate its anatomic segments with their re-
uired microneurosurgical approaches.
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1. Yaşargil MG: Microneurosurgery: Vol I. Microsurgi-
cal anatomy of the basal cisterns and vessels of the
brain, diagnostic studies, general operative tech-
niques and pathological considerations of the intra-
cranial aneurysms. Stuttgart, New York: George
Thieme Verlag; 1984.
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