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Aims

Review the posterior circulation

ÅMajor vessels

ÅPerforators

ÅCortical territories

Review anatomical variations and clinical 

relevance



Comment

ÅYou know a lot

ÅContent overlaps 

other talks in the 

ECMINT cycle

ÅRelax

ÅFocus on the images

ÅDiscuss and revise 

later



Conventional view

ÅPCA arises from 

basilar termination



Posterior cerebral artery



Posterior cerebral artery segmental anatomy



Choroidal stage

ÅFrom 5-8/52 gestation

ÅRostral ICA: olfactory and  

anterior choroidal

ÅCaudal ICA connects to 

LNA (also the PChA, 

Collicular and SCA

ÅAs 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



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



PCA choroidal balance



Posterior COW



LICA occlusion

ÅAcute occlusion 

ÅGood COW 

collaterals to left 

hemisphere

ÅTransient TACS 

features resolve 

without DWI changes



D3 CTA upper BAO



D7 post IVT



Basilar tip / PCA perforators

ÅMesencephalic

ÅDiencephalic

ÅPeduncular

ÅCircumferential



Mesencephalic 

and 

diencephalic

perforators



Mesencephalic perforators

Separate or off mesencephalic / 

diencephalic trunk

ÅMedial: IIIrd and medial half of RN, MLF, 

dec of SCP and IIIrd nucleus

ÅLateral: lateral half of RN, pars compacta 

and medial lemniscus



Diencephalic perforators

Posterior TPA

ÅSingle or bilateral off P1 (anastomoses)

ÅCommon trunk with mesencephalic
perforators

ÅOften very tortuous

ÅMore lateral origin less tortuous and more 
lateralised supply

ÅSupply mamilliary bodies and ventromedial 
thalamus



Short peduncular perforators

ÅP1 (0-10), BA (0-6), 

SCA (0-3), P2 (0-6)

ÅPenetrate peduncles

ÅSupply: IIIrd, CST, 

pars reticularis of SN



Circumferential mid brain perforators

ÅShort circumferential (P1 86%, P2)

Posterior crus, tegmentum, med geniculate body

ÅLong circumferential (P1 80%, P2, M / L PChA, 

SCA)

Colliculus, geniculate bodies, crus cerebri



Supply to the thalamus



Tuberothalamic (ATPA)



ATPA off p.com



Paramedian (PTPA)



Paramedian: Medial PChA

ÅSingle artery (55%)

ÅP2 (70%) P1

ÅAscends between 
pulvinar and sup 
colliculus to roof of 
IIIrd ventricle

Åsupplies: tectum, 
pineal, medial dorsal 
thalamus, fornix and 
cho plexus IIIrd



Inferolateral: thalamogeniculate and PLChA

ÅMultiple vessels from P2 or 
cortical branches

ÅPLChA lateral via choroidal 
fissure to plexus in temporal 
horn and atrium joining 
AChA

ÅCurve around pulvinar within 
lateral ventricle

ÅAnastomose with PMChA at 
F. of Monro

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



Choroidal vessels

Lasjaunias, Berenstein, Ter Brugge. Surgical Neuroangiography



PCA cortical branches

ÅP2 single trunk or 
multiple origins

Uncus

Ant, middle and post 
inferior temporal

ÅTerminal division
Parieto occipital 
artery

Calcarine branch

Splenial arteries ï
anastomosis with ACA



PCA variants

ÅFoetal PCA / P1 balance

ÅAnterior choroidal / PCA balance

ÅFenestration

ÅDuplication



Vertebrobasilar system

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



BA formation

ÅBA is formed by 2 simultaneous processes

ÅFusion of the caudal division of the ICA

ÅFusion of the ventral longditudonal axes

ÅFinal location of basilar tip dependent on 

the timing of regression of the trigeminal 

artery 



Trigeminal artery regression

ÅEarly ïcranial fusion (25%)

ÅLate ïcaudal fusion (15%)

ÅNot simultaneous - asymmetric fusion 

(60%)



Cranial fusion



Symmetrical caudal fusion



Asymmetrical fusion



Relationship between basilar tip 

fusion and perforator patterns 

ÅSymmetrical fusion balanced ipsilateral

supply

ÅMore cranial the fusion bilateral supply 

more likely

ÅWith 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

ÅMost constant supply to cerebellum

ÅNo reports of absence

ÅArises off P1 segment or BA (after fusion)

ÅCaudal fusions associated with multiple 

origins (early division of sup/inf branches)



ASCA

ÅSuperior

ïMedial: inferior colliculus and SCP

ïLateral: tegmen ponti, vermis (PICA)

ÅInferior branch

ïTegmen ponti, dentate nucleus and 

hemispheric arteries (AICA/PICA)

Åóduplication or triplicationô = separate 

origins



Sacrifice of ASCA

ÅNo perforator free zone

ÅRisks of proximal occlusion related to 

pathology and choice of embolic agent

ÅPoint occlusion proximal to hemispheric 

branches



Clinical case: WFNS 2 SAH



Basilar fenestration

ÅIncomplete fusion

ÅPersistent parallel channels running in the 

same primitive axis

ÅMay be very asymmetrical (catheter 

navigation/balloon/stent)

ÅBoth channels may supply perforators 

(PVO)



BA fenestration



Basilar fenestration and bilateral 

AICA/PICA



Persistent trigeminal artery



Duplication = non fusion



Vertebro-basilar circulation

ÅPICA/AICA balance

ÅPerforator supply to the brainstem

ÅOrigin of the ASA

ÅAICA



Floor plan



AICA

ÅTransverse vessels 

that capture a cortical 

territory

ÅVariation in balance 

with PICA

ÅPerforators

ÅAuditory artery

ÅDural anastomosis



AICA/PICA off BA

ÅSupplies cerebellar 

peduncle and 

hemisphere

ÅVermis may be 

supplied by contra-

lateral PICA

ÅNever primary supply 

to lateral BS (supply 

off VA) 



AICA/PICA off fenestration



AICA/PICA off ICA



PICA

ÅVariation is the norm

Location of PICA origin correlates with:

ÅPICA territory

ÅPerforator supply to lateral medulla

ÅOrigin of ASA

ÅLateral spinal artery anatomy



Floor plan



PICA

ÅEnlarged RP vessel. Probability of SC supply 

rises with more medial/ventral origin

ÅLarge PICA territory often associated with small 

ipsi-lateral and large contra-lateral AICA

ÅInferior vermian territory can be bilateral and 

extend to contra-lateral hemisphere 



Extradural PICA C1 origin

ÅPICA doesnôt supply the lateral medulla 

(VA perforators do)

ÅPICA supplies the lateral spinal artery

ÅPICA provides pial supply to the dorsal 

medulla



Extra dural PICA



PICA off intra-dural VA

ÅPICA off proximal VA ïbranch to lateral 

BS off VA

ÅPICA off distal VA ïbranch to lateral BS 

off PICA. No perforators to lateral 

brainstem off VA between dura and PICA 

origin*

ÅLat spinal a. off VA at dural junction



Lateral spinal



PICA AICA off Lt VA



PICA off Trigeminal



ASA origin

ÅIf PICAs originate symmetrically from the 

VA or BA there are bilateral ASA origins

ÅIf PICAs asymmetrical VA/BA origin then 

single ASA trunk ipsilateral to VA PICA 

origin 



ASA origin from VAs



Symmetrical PICA and ASA bridge



Asymmetrical PICA



Fenestration



Complex anatomy ?LSA persistence



Significance of anatomical variations

ÅAnatomy vs. pathology (infundibula)

ÅCirculation / haemodynamics
Limited or enhanced collaterals

ÅAssociations
Aneurysms and other vascular lesions

Congenital abnormalities

ÅPre-operative planning



Aims

Review the posterior circulation

ÅMajor vessels

ÅPerforators

ÅCortical territories

Review anatomical variations and clinical 

relevance
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Complex ?duplication


