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Méeon Eykedpalikn aptnpia
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Sylvian (lateral
cerebral) fissure

Insular (M2) MCA™5

segments

Medial lenticulostriate
arteries

Anterior cerebral artery
(cut off) with medial
lenticulostriate arteries

Internal carotid artery

B Cortical (M4) MCA

branches

Top logps Gt M2
sogrfients delineate
apex of sylvian fissure

— Opercular (M3) MCA
segments

Lateral lenticulostriate
arteries

MCA bifurcation
(genu)

M1 (horizontal) MCA
segment

Anterfor temporal
artery

Circular sulcus
(sulcus
limitans of
Reil)



MCA segmental anatomy

M1-ICA bifurcation to limen insulae
M2-Genu to circular gyrus of insula

M3-circular sulcus to opercular turn of MCA
branches

M4-|ateral convexity




Méeon Eykedpalikn aptnpia

e KAadol

— E¢w pakopaBOwTEC

— QMolikol kKAadot
* Koyyxopetwriaiog
* Mpo6cOLo¢ peTwmiaiog
* MNpocOla KeVTPLKNA
* OmniocOla kevtplkn (N pooOLa Bpeypatikn)
* [wviaia (angular)
* Kpotadolviakn
e OmnioOla kpotadlkn
e Aldpeon N HEon Kpotadkn
* MpocOia kpotadLkn
* [oALKN KpoTAPLKN 2.uvhBwc¢ amoé To M1 Tpnua
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MCA branch nomenclature

Pre- RolandlclPrecentraI

LaSJaunlas -Berenstein




Angular artery

Apex of M2 loops define top of - £
insula ) g Temporooccipital artery

Insular (M2) MCA segments — Posterior cerebral artery

PPosterior communicating artery

Angular artery with “sylvian

Cortical (M4) MCA segments .
poant

Opercular (M3) MCA segments

Insular (M2) MCA segments

MCA trifurcation (genu)

Hodlzontal (M1) MCA segiment

== Anterior temporal artery




LAT DSA

Early arterial phase

Insular (M2) segments define
anglographic sylvian "triangle”

Central sulcus artery

Y B Anterior parietal (postcentral
sulcus) artery

Precentral sulcus artery =
Posterior parietal artery

Prefrontal arteries —feg [ Angular artery

Orbitofrontal (lateral trontobasal)
artery

Posterior cerebiral artery

Anterior temporal artery

Lateral DSA Mid arterial phase







MCA branching patterns

Inferior division-temporal lobe
Superior division-frontal lobe
Variable supply of parietal lobe

Inferior division dominant 32%
Equal bifurcation 18%

Superior division dominant 28%
Trifurcation 12-29%



MCA perforating branches

e 1-21 lenticulostriate branches
e 80% arise before MCA bifurcation



* Origin - M1
« Supplies —

« Part of head
and body of
caudate
Globus

pallidus
Putamen
Posterior limb
of internal
capsule

medial leniiculo-
siriate artenes

Vo lateral lonticulo-

sinale antenes

Antenor
Chorodeal artery

S Penetrating branches
" of postencr cerebral
arery (P1.segment)




Accessory MCA(Manelfe Type lli
Heubnerﬁke).

aMCA







Variant

* Accessory Middle Cerebral Artery

An accessory middle cerebral artery is an artery that arises from
the anterior cerebral artery and courses parallel to the M1
segment of the middle cerebral artery, supplying the anterior-
inferiorregion of the frontal lobe

It may be difficult to differentiate an accessory middle cerebral
artery from a duplicated middle cerebral artery.

A smaller middle cerebral artery branch arising from the
anterior cerebral artery is designated as an accessory middle
cerebral artery, whereas a smaller middle cerebral artery branch

arising from the distal carotid artery is called a duplicated
middle cerebral Artery

Comparison with the level of carotid bifurcation and the pattern

of branching on the opposite side may be helpful for identifying
this variant
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* Proximal vessel MCA proper

* |dentify source of perforator and cortical
supply
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NMpocOia EykedpaAikn aptnpla

e Tunuatikn Avatoptia
— Al Awaopoc €0.KA - mpooBia avaoToOUWTLKN
— A2 [p. AVOOTOUWTLKN — YOVU TOU pecoAoBilou

— A3 Tovu — OpLZovuo run Lot




NMpocOia EykedpaAikn aptnpla

e KAadol tng mpoobiag eykedpaAlkng aptnpLog
— Eow pakopaOwTEC
* MaAivépoun aptnpia tou Huebner
— (Aotikoi kAadot
* Koyyxopetwriaiot(orbitofrontal)
* MNMoAwot (frontopolar)
* Metwruiaiot( anterior,middle ,posterior internal frontal)
* Neplpecolofrocg (pericalosal)

e Emuyeilloc (Calosomarginal)
e Bpeypatikoi kAadoi(precentral,superior & inferior parietal)



artery
heubner

Orbttoﬁ'ontal

Lateral DSA mid arterial phase 3D MRA






= ACoA -Part of COW -

not a true branch of ACA
Branches — perforating

Supply —Lamina terminalis ,
Hypothalamus , Anterior

commissure , Fornix, Septum
pellucidum , Para olfactory
gyrus , Subcellosal region
Anterior part of cingulate

gyrus




Acom perforator vessels

* Arise from Postero-superior aspect of Acom

 Acom aneurysm surgery risk factor!



MpocOia avaotopwTtikn- Acom

 80% Acom aneurysms significant Al
asymmetry

e Acom size™ 7mm, 3.4mm diameter



= ACA — ACoA complex — normal 1/3™
anatomy dissection

= Absent , duplicate or multichannel ACoA
—10-15%

Figure 18, Absence of the anterior communicatng
artery. Multidetector C'1' angiogram demonstrates ab
sence of the anterior communicatng artery and equal
Caliber of the Al segments




Recurrent artery of Heubner

e Supplies anteroinferior caudate nucleus,
anterior limb IC, anterior putamen,
oaraterminal (subcallosal)gyrus

e Usually 49-78% from A2, also Acom & Al
* Duplication 12%
* Absent 3%




Recurrent artery of Heubner







Hypoplasia or absent A1 ACA segment-distal

segments fill preferentially from other side via
ACoA.

"

Figure 16. Hypoplasia of an Al segment of the an-

terior cerebral artery. Multidetector CT angiogram Figure 17. Absence of an Al segment of the anterior

demonstrates a hypoplastic Al segment (arrow). Asym- | cerebral artery. Multidetector CT angiogram shows

metry of the Al segments is common the origin of both A2 segments from a single, unilateral
‘ Al segment.




= Fenestration /

duplication of
ACA




Azygous ACA -both pericallosals from one







Acom origin Frontopolar artery




Variable branchesto C/L =
hemisphere. -

« Separate right n left ACA.
» 1 ACA is dominant than

other and it sends
branches to other
hemisphere.

« Other ACA is hypoplastic
— terminate as
orbitofrontal or
frontopolar branch.




No callosomarginal




icallosal

No per




Acom callosomarginal take off
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Infraoptic Al

* The characteristic features of an infraoptic
course of the Al are that the artery arises
from the ICA at the level of the ophthalmic
origin and is located underneath the optic
nerve to supply distally the territorial
distribution of a normal ACA via an
anastomotic segment in the vicinity of the
ACA. Approximately 75% of infraoptic ACAs
are seen on the right side, 15% on the left
side, and 10% bilaterally.



Infraoptic Al

In early embryonic development, orbital structures are supplied by two vessels,
both of which do not originate from the “adult” location of the

ophthalmic. Instead, a dorsal ophthalmic artery arises from the region of future
ILT, and second ventral ophthalmic artery extends from the anterior cerebral
artery (ACOM region), underneath the optic nerve, and through the optic canal
into the orbit. Occasionally, the dorsal ophthalmic artery persists, with several
examples shown in the ophthalmic artery and ILT sections. Extremely rarely, the
ventral ophthalmic artery can persist as well. More commonly, however, the
ventral ophthalmic artery conduit persits as the “Al segment” of the ACA, as in
this case, and takes an infraoptic course. It appears as though the ICA bifurcated
early — at the ophthalmic segment — such that everything distal to the “early”
ICA bifurcation may be percieved as the MCA — implying that both PCOM and A.
Choroidal arise from this M1 segment. This, of course, is an incorrect
interpretation — in fact, the “classical” A1 segment is developmentally hypoplastic,
and is compensated by its collateral ventral ophthalmic conduit, which functions as
the Al segment, such that both PCOM and A. Chor. arise exactly as they should,
and the M1 segment is defined as the vessel distal to the choroidal.



