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VASCULAR ANATOMY : CIRCLE OF WILLIS & ICA
SYNDROME

Vascular anatomy 00:01:57

Stroke monagemen% is bosed ma‘mlg on Vascular imoges.
Angiographic imag'mg iS \/er5 essentiol.

Circulation :
* 4 orteries 4 ICA and A& vertebral oarteries Suppl5 the brain :
- Posterior circulodion is contributed b5 vertebral arteries.
- Anterior circulation is formed by the internal carotids.
* 4 ICA’s originating $rom common carotid artery — divides into MCA and
anterierly into ACA — ACA join together -?orm'mg Acom.
* Pcom comes from ICA to SuPpB the posterior cireulodion.

Common cavotid our’cerg :
* On the right side originates $rom brachiocephalic trunk whereas on le#t side
it is direct branch of aortic arch.
* Hence a proximal embolus has predilection on left side due to its direct

branching Srom aortic arch.

Right common
carotid artery
Anterior cerebral arteries

Anterior communicating

artery Right
subclavian

Middle cerebral artery artery

Anterior choroidal artery
Internal carotid arteries Brachiocephalic
Posterior communicating artery
arteries

Posterior cerebral arteries

Superior cerebellar artery

Pontine artery

Basilar artery
Labyrinthine artery

Anterior inferior
cerebellar artery

Vertebral artery

Left
coronary
artery

Anterior spinal artery

Posterior inferior cerebellar
rt .
ey portic branches

Neurology « v1.0 < Marrow SS Medicine

403

Left common
carotid artery

Left
subclavian
artery




404 - Stroke and Vascular Disorders

Colloteral circulotion :
Any obstruction in the main arteries like ACA, there is commun'\coecing branches
from the opposite side to form o collateral.

Types of collaterals :
i, Primary collaterals : Collaterals forming in circle of willis (Noturally present).
i Secondarg colloterals :
- Seenin case of pathological obstruction.
- This can be evaluoted b5 transeranial doppler.
- Such reversal of blood Slow happens in certain arteries and are called
secondar5 collateral.
- &g the ophthalmic artery or leptomeningeal artery Sow is reversed in
the presence of proximal occlusion.
i, Ter’c\ourg collateral : These are new\g developed vessels ’chmugh
ang'\ogenes'\s.

A 7
| Primary Collateral Circulation System :l

Cortical vascular territories

Neurology * v1.0 - Marrow SS Medicine



Vascular Anatomy : Circle of Willis & ICA Syndrome 405

Anterior surface of brain.
* MCA supplies most of the loteral surface including the temporal pole.
* Whereas ACA supplies the upper loteral area (Stroke can couse lower limb
weokness).
* The posterior cerebral ar’cerg supplies the occipital lobe and some part the
temporal lobe.

Posterior surface of brain :
* mojority of the medial surfoce is supplied by ACA.
°* PCA supplies the ocCipital areo.
* Rostrum, genu, body and isthmus of the corpus calosum is supplied by the
ACA except for the splenium which is supplied by the PCA.

under surface of brain :
* Orbitofrontal cortex is supplied b5 the ACA.
* Interpeduncular Losso algo is Supp\\ed b5 ACA.

Oon anaiogmpha imoge :
* |CA shows numerous tortuosities.
* |ICA further divides into ACA and MCA.
* Azygous ACA where there is on15 | ACA which is dominant.
* €CA shows branching in the neck region.
* The vertebral arteries come to form the basilar artery further forming the

pos’cer'\or cerebral cxr’cerﬂ.

DSA anterior view DSA lateral view TOF angiographﬂ

Neurology * v1.0 « Marrow SS Medicine
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406 - Stroke and Vascular Disorders

Anterior circulation syndromes 00:27:29

Anterior circulodion sgxdromes :
° ICA 35ndrome.
° mMCA sgndromes.
° ACA sgxdromes.

ICA 35ndromes 3
Case discussion : ICA ocClusion.

* o4 year old smoker, having uncontrolled hypertension presented with h/o
ocute onset of visual loss of le$t eye, which improved in about S min. He also
complains of headache, since last 3-4 months.

* 0/e: 8P — 190/100 mm Hg. Increased temporal artery pulsation on left side
seen with cheek pulsation.

* Fundus — Hypertensive changes in right eye, reduced vessel calibre in left
eye (Due to reverse blood Slow in ophthalmic artery).

* TCD — Reversal of ophthalmic artery Sow.

Note :
® AMaurosis %’—ugax is the transient loss of vision in one of the eye due to TIA in
the ICA.
® On ICA obstruction the blood is redirected to the ecA and hence shows
temporal ar‘cerg pulsations with angle, brow and check pulsation (reC gigm)

Chronic ICA occlusion with gefore ond aMter stent plcemen‘c
collateral
Lormadion

Neurology * v1.0 « Marrow SS Medicine
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Vascular Anatomy : Circle of Willis & ICA Syndrome

gouthillier classification

* O — Cervical [

° Ca — Petrous. Anterior choroidal artery
® C3 — Lacerum. —— o o
° (A — Covernous. Ophthalmic artery

° (S — C\\ Noi d, r gr\ég%ﬂor hypophyseal

* h-kh Basal tentorial branch
OP Q]m\(‘,. $—————————Marginal tentorial branch
Cavernous A\

cr— Commun\coéﬂng. part 3 ; Inferior hypophyseal artery
v feme——————Trigeminal ganglion branch
s f < Cavernous sinus branch
nMnemonic : Common Flease ,
S - Meningeal branch

Leorn Coyotid CLinical Organ'\z— ':]—cmcmympm arteries
) Petrous part 3 \“~~.-v:_,_b, \
\ng O;E——-Mery of pterygoid canal

E

Classificodion . -

Cervical part <

supraclinoid terminal branches of ICA: OPARM .
° Ophthalmic.
* Posterior communicoting.
* Anterior choroidal (Terminal branch.
° pAnterior cerebral.

°* middle cerebral arteries.
Note @ Posterior choroidal is not Srom 1CA, it is from the PCA.

ICA SBndromes choaracteristics ¢
* Shows recurrent TIA in one territory,
¢ monocular acute blindness or amaurosis fugox.
¢ TIA associoked with Sfrequent unilateral headaches which are dull type ot
po;\n.
° g associated with PVD or CAD.

Signs of \CA syndrome
L. Neck:
Bruit h\gh pitched.
. Foce:
* Increase RBC (Ankle brow, cheek) pulses.
° Frontal OI‘\'QTB sign.
* Increased superficial temp artery pulse.

Neurology * v1.0 « Marrow SS Medicine
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408 Stroke and Vascular Disorders

ili. Retino :
® Reduced retinal ar’ceri,j pressure and calibre of retinal vessels.
* Retinal infarcts.
* Cholesterol erystal/platelet plug.

Masseter

Palatine tonsil
Lateral

nasal artery

Tonsillar branch
Superior

labial arte
Ascending e

palatine artery v : | C—Inferior
labial artery

Submental
artery

Submandibular
gland

Glandular branches to

I submandibular gland
|
|
I

Branches of ! Branches of

1
1
1
[
1
]
[
,' cervical part , facial part
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VASCULAR ANATOMY : ACA SYNDROME

Vascular anatomy of ACA 00:01:02

Anterior cerebral ouricerg (ACR : Bronch of internal carotid oucherB.
Both ACA are connected bﬂ anterior communicoec‘mg aricerg (Acom).

Classification of ACA :

Anatomical :
* Al Segment prior to point of origin of Acom.
° A3 Segment distal to point of origin of Acom.

F\ng\ograp\n\c :
° Al : Horizontal segment
° A4 : Vertical segmen’r.

° n3: Segmen’c paroJ\e\ ‘o corpus callosum.

Branches of ACA :
Al segmer\’c :

° medial lenticulostriote ar’cerﬂ : Supplies lentiform nucleus, striotum, internal

* Recurrent artery ot Heubner : Origin may vary,
- From AI-A3_junction or A3 (90%).
- From Al segment (0%).

A3 segment :
° Recurrent artery of Heubner.
° medial orbitofrontal artery : Supplies orbitofrontal cortex.
° Frontal polor ar‘rerg.

A3 segmen‘c :

°  Pericallosal branch.
. Cod\osomarginod branch.

Neurology + v1.0 + Marrow SS Medicine
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Stroke and Vascular Disorders

Note :
Lateral lenticulostriote artery is o branch of middle cerebrol artery (mew).

Secondary motor area

Medial P artery

Pericallosal artery
Callosomarginal artery

Frontopolar artery

Ant. cerebral artery

Medial orbitotrontal artery

Post. communi g artery

Medial rolandic artery

Sensory cortex
Post. parletal artery

Splenial artery
Lateral posterior choroidal artery
Parietooccipital artery

Post. thalamic artery

Visual cortex

Striate area along calcarine sulcus
Calcarine artery

Post. temporal artery

Medial choroldal artery

Penetrating thalamosubthalamic
paramedian As.

Hipp As.

Ant.temporal artery
Post. cerabral stem

Corpus callosum
A3 /

Genu

\

Al Rostrum

OFR = orbitofrontal; FRP: Frontopolar; FP: frontal pole; AlF:
anterior internal frontal artery; SFG: superior frontal gyrus; MIF:
middle internal frontal artery; CM: callosomaginal artery; PCA:
paracentral artery; SMA: supplementary motor area; PL:
paracentral lobule; SPA: superior parietal artery; PC: precuneus

Recurrent artery of Heubner :

* Originates predominantly $rom pa ACA.

° pPart of medial lenticulostriote artery,

° Areas supplied :
- Anterior limb of interal capsule.
— Coudate head and nucleus accumbens.
- medial part of globus pallidus.
- Anterior hﬂpo’chalamus.
- Nucleus basalis/diagonal band of Brocca/uncinate fasciculus.

Neurology « v1.0 » Marrow SS Medicine



Vascular Anatomy : ACA Syndrome

ACA Syndromes V 0014.05 ----- Active space -----

Areas supplied b5 ACA:
* Superior & em strip of loteral surface of cerebral hemisphere.
* motor hormonculus respresenting the lower limbs : Parasagittal areo.
* pParacentral lobule : Control of micturition.
* Cingulate gyrus energjizodion of brain.
* Orbitofrontal cortex.

* Anterior part of corpus callosum.

Classical features of ACA syndromes :
* /L crural monoparesis ¢ Lower limb weakness.
* pehavioral abnormalities.
. l’-\poechﬂ, obulio.
° Incontinence.
* Callosal aproxio/anterior disconnection syndrome.

°  Transcortical motor aphasim

Cortical vascular territories Cortical vascular territories

Primary motor cortex

Supplementary motor area

Prefrontal cortex Micturition inhibitory area

Limbic anterior cingulate
and orbitofrontal cortex

ACA ’cerr'\’corB

Neurology * v1.0 * Marrow SS Medicine




412 Stroke and Vascular Disorders

Al segmen’c ocClusion :
Clossical presen’coedon is not seen due to Acom.
medial lenticulostriote artery involvement : Weakness (.

Distal Ad segment ocClusion :
* ¢/L crural monoparess.
* Transcortical aphasio.
* Left limb apraxio/callosal aproxio.

A

AA v v
ACUA syndrome

P

Distal

Anterior cerebral artery

mMan in barrel syndrome :
z’dologies :
® ACA-MCA watershed areo. involvement.
* Bibrochial MAID.
® Bilateral brachial plexus involvernent.
* Central cord 33ndrome.

Feotures :
. Signi%com‘c weokness of biloteral upper limbs.
® Lower limbs are spoured

Neurology - v1.0 * Marrow SS Medicine
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VASCULAR ANATOMY : MCA SYNDROME

Classification 00:04:39

mogor'\’cﬂ of MCA diseose are embolic.
Hyperacute : ma‘mlﬂ of vosculor e’c'\olo%.
TIA are less frequent in MCA disease than ICA disease.

Classification :
Anatomic classification :
* misegment : Horizontal segment that gives of% per%roﬂc‘mg branches to the
internal copsule, lenticulostriote branches.
* ma segmen’c : Divides into superior and inferior division.

Angiographic classification :
Significance in localisation of the thrombus.
* misegment : Horizontal segment. Amenable to
* mMa segment : Goes around the insula. | intervention.
° M3 segment : Part of the MCA inside the sylvian fissure. | amenoble to
* M4 segment : Cortical branches. -khrombo\gs'\s.

Head of caudate nucleus
Cortical M4 segment
Claustrum

Opercular M3 segment
Lentiform nucleus
Insular M2 segment

Internal capsuie
External capsule
Lateral fissure

Extreme capsule

Anterior cerebral artery Insula

Lenticulostriate
arteries

Middte cerebral artery \_Q;.
Cavernous sinus

Internal carotid artery

Optic chiasm Horizontal M1 segment
Pituitary gland

nngiogmphic clossificotion

Note :
* Angiographic classification is used for treatment decisions.
° mi, Ma can be treated with ’chrombec%om5.
° M3, M4 can on\5 be treated bﬂ ’chromboltjs\s.

Neurology * v1.0 - Marrow SS Medicine




414 Stroke and Vascular Disorders

MCA syndromes 00:13:45

Classical presentodtion :
MCA supplies mostly the frontoparietal and temporal areo.
Important structures involved :
* motor cortex : Produces C/L hemiplegio.
" Pr'\marﬂ sensory area involvement : Hemisensory loss.
* eyefield: VL gaze palsy,
* 1% itis an irritable lesion (Post seizure, abscess eto), C/L gaze polsy,
* Optic tract fibres : Hemianopio.

Dominant side involvement :
.. Languoge involvement/. aphasio. ¢
- Brocols aphasia : Superior division involvement.
- Wernicke’s aphasia. ¢ Inferior division involvement.
- Conduction aphasio.
- Qr\gudar qyrus involvement : Cause alexio. with atels o‘i,‘mo.
.. Classical aproxio.
ill. gerstmonn s'jndrome :
°  Dominant parie’cal lesion.
* Left inferior parietal lobule and deep white matter.
° Left ongulayr gyrus involvement :

|

Finger agr\os'\a,

\

Q'\gh’c—le?& confusion.
Acaleulio.

Dﬂsgraphia,

\

\

Non dominant MCA 55ndrome :
°* Language abnormodi’cg : Prosodg.
* Constructional oproxio.
e Dressing o %"»Yox'\o&.
* Anosognosia : Denial of deficit.
* Sometimes frontal involvement can also occur leading to delirium, delusions,
hallucinations, and emotional instability,

* Heminealect.

Neurology * v1.0 - Marrow SS Medicine
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