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Anatomy of External carotid artery for “TAE”

- EC IC anastomoses -

- Supply to the Cranial nerves -
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Dangerous Extracranial-Intracranial Anastomoses
and Supply to the Cranial Nerves: Vessels the
review artic,e | Neurointerventionalist Needs to Know

8. Geibprasert SUMMARY: Transarterial embolization in the external carotid artery (ECA} territory has a major role in
S. Pongpech the endovascular management of epistaxis, skull base tumors, and dural arteriovenous fistulas.
D. Armstron Knowledge of the potential anastomotic routes, identification of the cranial nerve supply from the ECA,
. and the proper choice of embolic material are crucial to help the interventionalist avoid neurologic
T. Krings complications during the procedure. Three regions along the skull base constitute potential anasto-
motic routes between the extracranial and intracranial arteries: the orbital, the petrocavernous, and the
i upper cervical regions. Branches of the internal maxillary artery have anastomoses with the aphthalmic
artery and petrocavernous internal carotid artery (ICA), whereas the branches of the ascending
pharyngeal artery are connected 1o the petrocavernous ICA. Branches of both the ascending pharyn-
geal artery and the occipital artery have anastomases with the vertebral artery. Te avoid cranial nerve
palsy, one must have knowledge of the supply to the lower cranial nerves: The petrous branch of the
middle meningeal artery and the stylomastoid branch of the posterior auricular artery form the facial
arcade as the major supply to the facial nerve, and the neuromeningeal trunk of the ascending
pharyngeal artery supplies the lower cranial nerves {CN IX—XII}.

In the last 20 years, the role of embolization of the external
carotid artery (ECA) territory has become increasingly more
important, mainly for transarterial endovascular treatment of
dural arteriovenous fistulas,'? treatment of epistaxis, and preop-
erative embolization of head and neck tumors to decrease surgical
blood loss.*® However, because embryologic and phylogenetic
development closely links the ECAs to the intracranial arteries,
thereare certain common anastomotic routes that have to bekept
in mind while doing the embolization procedures to avoid possi-
ble major complications such as embolic stroke or cranial nerve
palsies.” Most of these anastomotic channels follow the cranial
nerves along the neural foramen. Although they may not be visu-
alized on routine (ie, global) catheter angiographies, they are al-
ways present and will therefore necessatily open under the fol-
lowing circumstances: 1) with increased intra-arterial pressure
(eg, during embolization procedures or superselective injec-
tions®), 2) in the presence of high-flow shunts asa consequence of
the “sump effect,” or 3) as collateral routes when occlusions of the Fig 1. Diagram of the functional vastular anatemy of the head and neck with the 3 major
major intracranial arteries oceur12 e)flranranial—imracranial ana.slornnlin: pathway regions: the orbital, petrous.cavemous-
The functional vascular anatomy concept, as introduced by clvel and upper enieal egions.
Lasjaunias et al” and Berenstein et al in 1983, analyzes the . o . .
arterial anatomy of the head and neck by their territories, 1) The orbital region via the ophthalmic artery that is the
which include the internal maxillary, linguofacial, pharyngo- mte'rfac‘e between the internal maxillary and internal carotid
occipital, thyroidal, cervical, internal carotid, and vertebral  territories. o
territories. The adjacent territories have inter-relationships 2) The petrous-cavernous region via the inferolateral trunk
and will function as potential vascular collaterals in case of (ILT), the petrous branches of the internal caro\:.xd artery (ICA),
vascular occlusion, There are 3 regions within these territories  21d the meningohypophyseal trunk to the carotid artery.

Internal carotid artery

ofbasiar system

(Fig 1) that serve as the major extracranial-intracranial anas- 3) The upper cervical region via the ascending pharyngeal,

tomotic pathways: the occipital, and the ascending and deep cervical arteries to
the vertebral artery.

From the Department of Radiology (5.6, 8.7, Ramathibodi Hospital, Mahidol University, The major extracranial and intracranial anastomoses are

Bangkok, Thailand; Department of Diagnostic Imaging {S.G.. D.A.). Hospital for Sick summarized in Table 1.
Children, Toront, Canada; and Division of Neuroradiolony (T.K.), Department of Medical

Imaging, University of Toronto, Torento Westem Hospital, Toronto, Ontario, Canada. Orbital Regiun (anasmmuses to the ophthalmic anery)
Please address correspondence to T, Krings, MO, PhD, University of Toronte, Toronto

Western Hospital, UHN, Division of Neuroradiclogy, 398 Bathurst St, 3MCL-428, Toronto, The most Important riskwhen embollzmg.wuhm thls.mgl (‘)n 15
ON, MST 288, Canada; e-mail: timo krings@uhn.on.ca occlusion of the central retinal artery, which results in blind-
ness of the patient. Infrequently, embolic stroke can also occur
through retrograde filling of the ICA. Because the central ret-
DO 10.3174/ajnr 41500 inal artery typically originates with or close to the posterior
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Table 1: Summary of the major extra- and intracranial anastomoses

Extracranial Intracranial
Major artery Location Branch Branch Anary
Intornal maxifiary artory Proximal MMA Orbital bramches, anterior branch  Ophthalmic artery
{emterior fakcine artery}
Cavemous branchas i
Petrous branch CN VI supply

Proxienal AMA Artory of foramen ovale o

Distal Vidian artery Patrous ICA

Distal Artary of foramen rotundum (g

Diszal Anarier deep temporsl amary Ophthalmic artery
Sopecticial temporal artery  Froatal branch Supraorbital deanch Ophthalmic artery
Ascending pharynges! ertery  Pharyngeal trunk Superier pharynges! artery Carotid branch (foramen Latera! clival artery

lacerurn)
Nesromeningeal trunk  Odentoid acch Verebeal anteey (C1)
Hypoglossa| and [ugular branch M trunk of ICA
Posterior awicslarocziptal  Stylomastoid beanth CN VI supply
anery
Deeipital ansy Muscular branches Vereheal artery (C1-C2)
Ascending end deep cenvical Vertebeal artery (C3-C7)
arteries

Noto:—N8A indicatns micdlo maninpeal artary; AMA, y maningeal artoey; ILT, eunk; ICA, ionerns! carotid artorg ON, cranial nane.

Table 2: Summary of the branches of the ophthalmic artery and their anastomoses to the ECA

Ophthalmic Artary Branch Origin of the Ophthalmic Branch ECA Branch

Proximal facrimal artery (main banch) Second portion of 0A MMA (through superior obital fissure)

Distal laeriemal artery {inferior branch) Second portion of DA Anterier deep tempors! artary and infraorbital actery (IMA}
Antadior ethmoidal arteriss Third portion of 0A Septal aneries: sphenopalatine antery (IMA), MMA
Posterior ethmoidal arteries Second or third portion of 0A Sphenopalatine artery, greater palatine anery (IMAL MMA
Sepranrbital artery Third portion of 0A STA '

Dorsat nasal artery Terminal branch of 0A Angular teemingtion of FA, infraorbital anary

Noto:—C4 inflcates ophthalmic ortery; ECA, extomal carstid artary; IMA, intonol manillay artory: STA, suparfiial tomporal artary; FA, facial artory.

Table & Summary of the cranial nerve supply

Crania!
Nerve Location Arterial supply
('] Cisternal Messncephalic perforatoss fcommen trunk for CN 1) Vertebrobasilar system
Cavernous sinus CN [l KT only; CN IV: marginal artary of the tentorium
cerebelli imeningohypephyasal wrunk) + ILT
Superior ocbitsl fissure Antecomedial branch of LT
Vi Cistomal Vertobrobasiar systam
Dorsum sella Jugular branch of AscPhA, medial branch of lateral chval
anery, meningohypophyseal trunk
Cavemous sinus I
Supetior orbital fissurs Anteromedial branch of ILT
v Cistemal Basilar vestige of trigeminal artery {between SCA and AICA)
Meckz| cave Latera! artery of trigeminal gasglion, cavernous branch of
IMMA, carotid branch of AscPhA, ILT
|74 Foraman rotundum Anasy of foraman rowndum LT, distal IMA
i Foramen ovale Fosteromed:al braach ILT, AMA
Cistemal + |AC intenal auditory antery AICA
Ganicutate ganglien Petrosal braach of MMA, stylamastoid branch of postarior
awiculat/occipitz| anery
X, X Cistemal, jugular foramen Jugular branch of negromeningeal trunk VA, AscFha
X Spinal reot C3 segmental branch Cervical arteries, musculospinal branch
of AscPhA
Cranial root Jugular branch of neeromeningeal trunk AscPhd
Xn Cisternal hypoglossal Hypoglossat branch of neuromeningeal trunt VA, AscPhA
canal

Note:—AscPA ndicates ssceading phecynges! anery; SCA. supsrior peesbellar arsry; IAL, Inomal 2udnory cenal; ALCA, antesior infenior carebellar anesy; VA, ventabea) anery.



