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AIms

Review the posterior circulation
A Major vessels

A Perforators

A Cortical territories

Review anatomical variations and clinical
relevance



Comment

A You know a lot

A Content overlaps
other talks in the
ECMINT cycle
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Conventional view

A PCA arises from
basilar termination

Basilar a.

Abducens n. (CN VI)
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Posterior cerebral artery segmental anatomy

P1 segment

1. Thalamo-perforating arteries
2. Long circumflex artery
3. Short circumflex artery

P2A segment

4. Direct peduncular perforating arteries
Medial posterior choroidal artery
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6. Hippocampal artery

7. Anterior temporal artery
8. Middle temporal artery

P2P segment

9. Posterior temporal artery
10. Lateral posterior choroidal artery

P3 and P4 segment

11.Calcarine artery
12. Parieto-occipital artery




Choroidal stage

A From 5-8/52 gestation

A Rostral ICA: olfactory and
anterior choroidal

A Caudal ICA connects to
LNA (also the PChA,
Collicular and SCA

A As posterior brain grows
the primitive carotid-
upper basilar link
regresses and the
BA/PCA annexes the
telencephalic territory of
the AChA




P.Com / P1 balance

Classical Full FPCA Partial FPCA Intermed FPCA "True" FPCA




Involuted or small p.coms
PCA supply from BA/P1




Foetal origin of the PCA

From neuroangio.org




VA run bilateral P1 aplasia




AChA with telencephalic supply







Posterior COW




LICA occlusion

A Acute occlusion

A Good COW
collaterals to left
hemisphere

A Transient TACS
features resolve
without DWI changes




D3 CTA upper BAO




D/ post IVT




Basilar tip / PCA perforators

A Mesencephalic
A Diencephalic
A Peduncular

A Circumferential



Mesencephalic
and
diencephalic
perforators




Mesencephalic perforators

Separate or off mesencephalic /
diencephalic trunk

A Medial: llird and medial half of RN, MLF,
dec of SCP and llird nucleus

A Lateral: lateral half of RN, pars compacta
and medial lemniscus



Diencephalic perforators

Posterior TPA
A Single or bilateral off P1 (anastomoses)

A Common trunk with mesencephalic
perforators

A Often very tortuous

A More lateral origin less tortuous and more
lateralised supply

A Supply mamilliary bodies and ventromedial
thalamus



Short peduncular perforators

A P1 (0-10), BA (0-6),
SCA (0-3), P2 (0-6)
A Penetrate peduncles

A Supply: llird, CST,
pars reticularis of SN




Circumferential mid brain perforators

A Short circumferential (P1 86%, P2)
Posterior crus, tegmentum, med geniculate body

A Long circumferential (P1 80%, P2, M / L PChA,
SCA)

Colliculus, geniculate bodies, crus cerebri




Supply to the thalamus

Antenor nuclei

Polar a.

Middle cerebral a.
terior cerebral a.

Posterior

communicating a.

Internal carotid a.

Posteromedial choroidal a

Pulvinar

Posterolateral choroidal a.

Thalamogeniculate a.
Posterior cerebral a.

Paramedian a.

Basilar communicating a.

Basilar a.




Tuberothalamic (ATPA)




ATPA off p.com




Paramedian (PTPA)




Paramedian: Medial PChA

A Single artery (55%)

A P2 (70%) P1

A Ascends between
pulvinar and sup

colliculus to roof of
llIrd ventricle

A supplies: tectum,
pineal, medial dorsal
thalamus, fornix and
cho plexus llird




Inferolateral: thalamogeniculate and PLChA

A Multiple vessels from P2 or
cortical branches

A PLChA lateral via choroidal
fissure to plexus in temporal

horn and atrium joining
AChA

A Curve around pulvinar within
lateral ventricle

A Anastomose with PMChA at
F. of Monro

A Supply: cerebral peduncle,
posterior commissure, lat
dorsal thalamus, choroid plexus
LV, fornix, body of caudate
nucleus




Choroidal vessels

Lasjaunias, Berenstein, Ter Brugge. Surgical Neuroangiography

L/P




PCA cortical branches

A P2 single trunk or
multiple origins
Uncus
Ant, middle and post
Inferior temporal
A Terminal division

Parieto occipital
artery

Calcarine branch

Splenial arteries i
anastomosis with ACA

)

\“\“}’;’:‘;

\

B
‘

/d
G 3
7

l



PCA variants

A Foetal PCA / P1 balance

A Anterior choroidal / PCA balance
A Fenestration

A Duplication



Vertebrobasilar system
http://neuroangio.org/anatomy-and-variants/aica/

Basilar Perforators
(homolog sulco-comissural)

Vertebral Artery

Posterior Spinal Arteries
Radiculopial

Artery Sulco-Commissural
Arteries
(perforators)

Posterior Spinal
Coronary Artery

Radiculomedullopial

Hypoplastic
artery

Radiculomedullary

Radiculomedullary
Artery AnteriorSpinal Artery

{

PCA
Basilar Artery

(homolog anterior spinal)

Transverse Pontine

Arteries (homolog
coronary artery)

Intracranial
Vertebral Artery

(homolog
radiculomedullopial
artery)

Posterior Spinal
Artery




BA formation

A BA is formed by 2 simultaneous processes
A Fusion of the caudal division of the ICA
A Fusion of the ventral longditudonal axes

A Final location of basilar tip dependent on
the timing of regression of the trigeminal
artery




Trigeminal artery regression

A Early i cranial fusion (25%)
A Late i caudal fusion (15%)

A Not simultaneous - asymmetric fusion
(60%)
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Symmetrical caudal fusion




Asymmetrical fusion




Relationship between basilar tip
fusion and perforator patterns

A Symmetrical fusion balanced ipsilateral
supply

A More cranial the fusion bilateral supply
more likely

A With asymmetric caudal fusion a single
mesencephalic-diencephalic common
trunk Is more common and it arises from
the trunk with the most cranial position



Artery of Percheron




Perforator bridging




Anterior superior cerebellar artery

A Most constant supply to cerebellum
A No reports of absence
A Arises off P1 segment or BA (after fusion)

A Caudal fusions associated with multiple
origins (early division of sup/inf branches)



ASCA

A Superior

I Medial: inferior colliculus and SCP

| Lateral: tegmen ponti, vermis (PICA)
A Inferior branch

I Tegmen ponti, dentate nucleus and
hemispheric arteries (AICA/PICA)

Ab6duplication or
origins

tri pl



Sacrifice of ASCA

A No perforator free zone
RISks of proximal occlusion related to

A

A

pathology and c
Point occlusion

pranches

noice of embolic agent

oroximal to hemispheric



Clinical case: WFNS 2 SAH




Basilar fenestration

A Incomplete fusion

A Persistent parallel channels running in the
same primitive axis

A May be very asymmetrical (catheter
navigation/balloon/stent)

A Both channels may supply perforators
(PVO)



BA fenestration




Basilar fenestration and bilateral
AICA/PICA




Persistent trigeminal artery




Duplication = non fusion




Vertebro-basilar circulation

A PICA/AICA balance

A Perforator supply to the brainstem
A Origin of the ASA

A AICA




ICA/BA
anastomosis

Floor plan
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Asc.Ph.A/PICA

Occ.

Occ.

Asc. Cerv.

Asc. Cerv.

Hypoglossal

Cl

Pro atlantal 1

C2

Pro atlantal 2

C3

Cc4




A Transverse vessels
that capture a cortical
territory

A Variation in balance
with PICA

A Perforators
A Auditory artery
A Dural anastomosis




AICA/PICA off BA

A Supplies cerebellar e 2
N N
peduncle and o
hemisphere \ e K \\
A Vermis may be / 5 R\
supplied by contra- ?/ N
lateral PICA A‘: \ \ v
A Never primary supply e
to lateral BS (supply / » >
off VA)



AICA/PICA off fenestration




AICA/PICA off ICA




PICA

A Variation is the norm

Location of PICA origin correlates with:
A PICA territory

A Perforator supply to lateral medulla
A Origin of ASA

A Lateral spinal artery anatomy



ICA/BA
anastomosis

Floor plan
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PICA

A Enlarged RP vessel. Probability of SC supply
rises with more medial/ventral origin

A Large PICA territory often associated with small
Ipsi-lateral and large contra-lateral AICA

A Inferior vermian territory can be bilateral and
extend to contra-lateral hemisphere



Extradural PICA C1 origin

APl CA doesndt supply t
(VA perforators do)

A PICA supplies the lateral spinal artery

A PICA provides pial supply to the dorsal
medulla
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PICA off intra-dural VA

A PICA off proximal VA i branch to lateral
BS off VA

A PICA off distal VA i branch to lateral BS
off PICA. No perforators to lateral
brainstem off VA between dura and PICA
origin*

A Lat spinal a. off VA at dural junction






PICA AICA off Lt VA




igemina

PICA off Tr




ASA origin

A If PICASs originate symmetrically from the
VA or BA there are bilateral ASA origins

A If PICAs asymmetrical VA/BA origin then
single ASA trunk ipsilateral to VA PICA
origin



from VAS

igin

ASA or




Symmetrlcal PICA and ASA Dbridge

T




Asymmetrical PICA
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Complex anatomy ?LSA persistence




Significance of anatomical variations

A Anatomy vs. pathology (infundibula)

A Circulation / haemodynamics
Limited or enhanced collaterals

A Associations

Aneurysms and other vascular lesions
Congenital abnormalities

A Pre-operative planning



Aims

Review the posterior circulation
A Major vessels

A Perforators

A Cortical territories

Review anatomical variations and clinical
relevance
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