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¶ there are no end-arteries in brain, but precapillary anastomoses are insufficient in cases of 

occlusion ï brain arteries act as end-arteries. 

¶ extracranial arteries have structure of elastic or muscular arteries; intracranial arteries have no 

external elastic lamina (feature of muscular arteries) and there is no vasa vasorum. 

 

Cerebral blood vessel INNERVATION: 

Motor innervation (mainly to large arteries): 

sympathetic (neurons in SUPERIOR CERVICAL ganglia) ï norepinephrine, neuropeptide Y. 

parasympathetic (neurons in SPHENOPALATINE ganglia) ï acetylcholine, VIP, PHM-27. 
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Sensory innervation (to more distal arteries); neurons in TRIGEMINAL ganglia ï contain 

substance P, neurokinin A, CGPR. 

Touching / pulling on cerebral vessels causes pain! 

 

 

AORTIC ARCH  

BRANCHING PATTERNS 

The most common (å 70-80%) aortic arch branching pattern: 

 

 
 

The second most common pattern (13%; 25% blacks, 8% whites) - erroneously referred to as ñbovine 

archò - common origin for innominate and left CCA:  

http://www.neurosurgeryresident.net/
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The third most common pattern (9%; 10% blacks, 5% whites) - also erroneously referred to as 

ñbovine archò - left CCA originates from innominate artery: 

 
 

For bovine arch vessels, one needs Sims catheter to cannulate innominate artery due to acute angle. 

 

 

The left CCA and left SCA share common origin (a "left brachiocephalic trunk") in 1-2%. 

The left VA originates directly from the AA-not the left SCA-in 0. 5- 1% of cases. 

 

http://www.neurosurgeryresident.net/
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True bovine arch found in cattle - single great vessel (brachiocephalic trunk) originates from aortic 

arch and splits into bilateral subclavian arteries and bicarotid trunk: 

 
 

TYPES 

 
For type II-III arches, one needs angled Sims catheter to cannulate innominate artery due to acute 

angle. 

 

 

ANOMALIES  

http://www.neurosurgeryresident.net/
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Source of picture: Neuroangio.org >> 

 

 

The most common congenital arch anomaly-seen in 0.5- 1.0% of cases-is aberrant right subclavian. 

Here the right SCA is last-not first-branch to arise from the AA. Occasionally the aberrant right SCA 

arises from a dilated, diverticulum-like structure (Kommerell diverticulum). 

An aberrant right SCA is not associated with congenital heart disease. 

 

Other important anomalies include a right AA with mirror image branching, which is strongly 

associated with cyanotic congenital heart disease (98% prevalence). 

 

Two anomalies that are rarely associated with congenital heart disease include a right AA with 

aberrant left SCA and a double aortic arch (DAA). In a DAA, each arch gives rise to a ventral carotid 

and a dorsal subclavian artery (symmetric "four-artery" sign). 

 

 

 

CERVICAL CAROTIDS  
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COMMON  CAROTID ARTERY  (CCA) 

¶ right CCA is first main branch of innominate artery (brachiocephalic trunk). 

¶ left CCA is second main branch of aortic arch. 

¶ CCA runs within fascial plane, carotid sheath, lateral to vertebral column. 

¶ CCA bifurcates at C3-4 or C4-5 level (upper level of thyroid cartilage). 

 

EXTERNAL CAROTID ARTERY (ECA)  

- supplies most extracranial head and neck structures (except orbits) + important contribution to 

supply of meninges! 

Branches (in order) ï SAL FOP MS: 

1. Superior thyroid 

2. Ascending pharyngeal 

3. Lingual 

4. Facial 

5. Occipital 

6. Posterior auricular 

7. Maxillary 

8. Superficial temporal 
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Maxillary artery: 
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M IDDLE MENINGEAL ARTERY (MMA)  

¶ largest branch of Meningeal Arterial Network. 

¶ origin - proximal Internal Maxillary Artery (IMAX) 

¶ multiple connections to other key vessels (ophthalmic, internal carotid, MHT, ILT, ascending 

pharyngeal, occipital) - these can be either useful treatment routes or ñdangerous anastomosesò 

http://www.neurosurgeryresident.net/
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(e.g. proximal branches - petrous branch, sphenoid branch - move microcatheter more distally 

before embolizing MMA ). 

 

Meningophthalmic Artery  - complete MMA supply of orbit, including central retinal artery: 

 

 
Source of picture: Neuroangio.org >> 

 

 

MMA origin from ophthalmic  - inability to use MMA for embolization without catheterizing 

ophthalmic artery (risk of blindness). 

 

 

SUBCLAVIAN ARTERY  

Branches (in order): 

1. Vertebral 

http://www.neurosurgeryresident.net/
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2. Thyrocervical trunk 

3. Internal thoracic (mammary) 

4. Costocervical trunk 

5. Descending scapular 

¶ continues as axillary artery 
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ANTERIOR circulation (INTERNAL CAROTID system) 

INTERNAL C AROTID ARTERY (ICA)  

¶ prasideda nuo A. CAROTIS COMMUNIS C3-4 aukġtyje* (cart. thyroidea virġutinis kraġtas, 3 cm below 

angle of mandible); at CCA bifurcation, ICA lies usually (90%) posterior and lateral to ECA. 

*may be as rostral as C1 or as caudal as T2 

http://www.neurosurgeryresident.net/
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¶ carotid bulb (most proximal aspect of cervical ICA) - prominent focal dilatation with a cross-

sectional area nearly twice as large as that of the distal ICA. 

¶ slipstreams from CCA strike CCA bifurcation and divide - approximately 30% of flow passing into 

ECA; majority of flow enters the anterior part of proximal ICA. 

o smaller slipstream actually reverses direction in the bulb, temporarily slowing and 

stagnating before reestablishing normal antegrade laminar flow with the central 

slipstream. 

¶ ends in middle cranial fossa (in vallecular region) when A. CEREBRI ANT. branches off; ICA 

continuation ï A. CEREBRI MEDIA. 

 

Divided into four parts:  relationship with cranial nerves ï see p. Eye15 >> 

1. CERVICAL PART  ï has no branches. 

2. PETROUS PART (osseus carotid canal Ÿ courses over foramen lacerum) ï branches: 

CAROTICOTYMPANIC arteries Ÿ tympanic cavity 

3. CAVERNOUS PART (lies in cavernous sinus) ï course almost horizontal, next to medial wall of 

cavernous sinus; branches: 

1) MENINGOHYPOPHYSEAL TRUNK   see below >> 

2) INFEROLATERAL TRUNK 

3) MCCONNELL'S CAPSULAR arteries   see below >> 

4. CEREBRAL (s. SUPRACLINOID ) PART (pierces DURA MATER [ICA was extradural until now!] medial 

to anterior clinoid process); branches (OSPA): 

1) OPHTHALMIC artery (arises at level of anterior clinoid process; traverses optic canal) Ÿ 

orbita, CN2, eyeball, etc 

Numerous anastomoses between internal  and external carotid arteries 

involve ophthalmic artery (most important - facial artery and superficial 

temporal artery - anastomose with supratrochlear branches of 

ophthalmic artery) 

2) SUPERIOR HYPOPHYSEAL artery (usually as several vessels) Ÿ median eminence 

3) PComA 

4) ANTERIOR CHOROIDAL artery  see below >> 

5) ICA terminus divides (lateral to optic chiasm) into ACA and MCA 

ñCarotid siphonò = CAVERNOUS part + CEREBRAL part 

http://www.neurosurgeryresident.net/
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Surgically ICA has 7 parts (C5 is between dural distal and proximal rings) 

http://www.neurosurgeryresident.net/
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OPHTHALMIC ARTERY  

Typical lateral ophthalmic artery injection; choroid blush is well-seen; impossible to say which is 

central retinal artery (CRA): 

 
Source of picture: Neuroangio.org >> 
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Excellent view of CRA (note typical over the optic nerve angle of the artery): 

 
Source of picture: Neuroangio.org >> 

 

 

MCCONNELL 'S CAPSULAR ARTERIES   

(first described in 1953) - medial branches of cavernous ICA: 

1) anterior capsular artery - originates from the anteromedial aspect of the anterior loop of the 

cavernous ICA; reaches the suprasellar space; important role in the vascularization of 

tuberculum sellae meningiomas 

2) inferior  capsular artery  - originates from the inferomedial aspect of the cavernous ICA, at its 

horizontal portion; reaches the floor and anterior wall of the sella where it anastomoses to 

branches of the inferior hypophyseal artery. 

¶ importance in the surgical treatment of tuberculum sellae and planum sphenoidale tumors through 

an endoscopic endonasal approach. 

 

http://www.neurosurgeryresident.net/
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SUPERIOR HYPOPHYSEAL ARTERY  

http://www.neurosurgeryresident.net/
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MENINGOHYPOPHYSEAL TRUNK (MHT)  

¶ originates from proximal cavernous ICA 

¶ may come off as single trunk or collection of vessels. 

¶ supplies: pituitary, portions of clivus, CN III, IV, V, and VI, tentorium cerebelli and adjacent dura. 

¶ branches of MHT (A):   Variation is the rule!!! 

http://www.neurosurgeryresident.net/
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B. LATERAL TENTORIAL artery - along lateral edge of tentorium; in hemodynamic balance with 

petrosquamosal branches (L) of MMA and Occipital Artery (O) 

C. MARGINAL TENTORIAL  artery (s. BERNASCONI-CASSINARI artery) - along free edge of tentorium; 

feeds tentorial notch meningiomas. 

D. INFERIOR HYPOPHYSEAL artery, branching into: 

E: Hypophyseal branches Ÿ posterior and parts of anterior pituitary 

F: Inferior clival branch - descending along dorsum sella where it is in hemodynamic 

balance with ascending clival braches (K) of Ascending Pharyngeal 

G. LATERAL CLIVAL  artery - branching into: 

H: Lateral branch - runs alongside Superior Petrosal Sinus 

I: Medial branch - runs alongside Inferior Petrosal Sinus and is in balance with Jugular 

branches (J) of Ascending Pharyngeal 

Checkered vessel connecting MHT with Basilar Artery (P) is Trigeminal Artery. 

Middle Meningeal Artery (M) 
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ILT ï inferolateral trunk      Source of picture: Neuroangio.org >> 

 

 
Ophthalmic ostium (red arrow), anterior clinoid, sphenoid sinus. Proximal ring (yellow line) extends from 

clinoid undersurface to medial ICA wall, distal ring (purple line) comes off clinoid roof; carotid cave (pink 

triangle) is a small potential space under distal dural ring. 

http://www.neurosurgeryresident.net/
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Source of picture: Neuroangio.org >> 

 

Inferior hypophyseal artery: 

 
Source of picture: Neuroangio.org >> 
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Red= inferior hypophyseal, white=pituitary blush; purple = marginal tentorial, blue = ILT; purple = ? 

rotundum branch; orange = ? ovale branch: 

 
Source of picture: Neuroangio.org >> 

 

 

Carotid web (white arrow) with contrast stagnation in late arterial phase (black arrow): 

http://www.neurosurgeryresident.net/
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Source of picture: Neuroangio.org >> 

 

 

 

POSTERIOR circulation (VERTEBROBASILAR 

system) 

- supplies å 20% of total brain. 

http://www.neurosurgeryresident.net/
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http://www.neurosurgeryresident.net/


 BLOOD SUPPLY OF BRAIN  (ARTERIES) A205 (30) 

 
 

 

VERTEBRAL ARTERY (VA)  

 
 

http://www.neurosurgeryresident.net/


 BLOOD SUPPLY OF BRAIN  (ARTERIES) A205 (31) 

 
 

Four segments: 

V1 segment (prevertebral) - from VA origin (at subclavian artery, less often directly from aortic arch, 

even less often from supreme intercostal artery) to entry into costotransverse foramen of C6. 

V2 segment - within transverse foramina C2-6; 

¶ gives RR. SPINALES (transverse segmental arteries) en route - make anastomoses with occipital 

artery, deep cervical artery, ascending cervical arteries, thyrocervical arteries or any other 

artery in the neck (e.g. ascending pharyngeal, contralateral VA)! 

V3 segment - tortuous course between C2 to suboccipital triangle between atlas and occiput, where it is 

covered by atlanto-occipital membrane. 

¶ makes complicated 90° turn at atlas - portion of VA that loops behind atlantoaxial joint is prone 

to mechanical trauma, and head rotation to 60° may cause narrowing of ipsilateral VA. 

¶ pierces MEMBRANA ATLANTOOCCIPITALIS POST. and DURA MATER, gets inside the skull through 

foramen magnum. 

V4 segment - intracranial portion (after VA has pierced dura mater to enter foramen magnum): 

¶ travels on anterolateral surface of medulla oblongata. 

¶ branches: 

1) paramedian arteries* ï small, numerous 

2) POSTERIOR SPINAL arteries*  

3) ANTERIOR SPINAL artery* ï solitary (formed by anastomosis of two branches of vertebral 

arteries) 

4) POSTERIOR INFERIOR CEREBELLAR artery (PICA)*  ï largest branch Ÿ lateral medulla, 

posteroinferior surface of cerebellum 

5) at pontomedullary junction, both AA . VERTEBRALES converge into BASILAR artery. 

* feed medulla oblongata 

http://www.neurosurgeryresident.net/
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Normal variations 

¶ vertebral arteries are commonly unequal in size: 

ï left VA Ó right VA in å 75% cases. 

ï when one of arteries is very small, it frequently supplies only ipsilateral PICA 

territory (called ñPICA termination of vertebral arteryò). 

¶ V1 course variations: most commonly, at C7, VA is anterior to the foramen and is located 1.7 cm 

anterior to the posterior cortex of the vertebral body and 1.8 cm lateral from the midline. 

¶ V2 course variations: 

 
ð vertebral artery most frequently enters the foramen at C6 (87-89%), however, there can be 

variations: 3.5-5.4% enter C7 foramen, 6% enter at C5, and < 1.4% enter above C5 (some 

experts say, it is deep cervical artery joining aplastic vertebral artery). 

ð as VA ascends cephalad, the transverse foramen moves from a more anterior and lateral 

position to a more posterior and medial position: 

 
ð interforaminal distances decrease from an average of 29 mm at C6 to 26 mm at C3, and 

the distance between the posterior wall of the foramen to the posterior wall of the vertebral 

body decreases from 3.5 mm at C6 to 2.2 mm at C3. 

ð running medially to VA in the transverse foramen is a venous and nervous plexus 

consisting of 1-3 veins and sympathetic nerves, and fibrous tissue connects these structures 

to the uncinate process. 

ð up to 7% of the time there may be a duplicate foramen - artery runs in the more medial 

foramen: 

http://www.neurosurgeryresident.net/
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ð left foramen is often slightly larger, as the left vertebral artery is more commonly the 

dominant vessel. 

ð while the transverse foramen is most often located lateral to the uncovertebral joint, there is 

a 2.7% risk of a tortuous or anomalous vertebral artery - in these cases, the foramen is 

located on average 0.14 mm medial to the uncovertebral joint (esp. in RA patients) ï 

medialization is most common at mid vertebral body level - risk of injury in corpectomies: 

 
 

¶ V2 anastomoses: 

 
Source of picture: Neuroangio.org >> 
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