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INTRODUCTION 

 

The systemic circulation includes blood vessels that carry blood rich with oxygen and 

nutrients from the heart to the tissues, provide exchange of gases and substances between 

blood and tissues, and return deoxygenated blood to the heart.  

Vessels that pass in the direction from the heart to the periphery are called arteries 

while vessels running towards the heart are veins. The largest systemic artery is the aorta, 

which originates in the left ventricle of the heart and through the numerous branches supplies 

blood to all regions of the body. The blood after passing through the microcirculatory beds 

is returned into the right atrium by the veins of the superior and inferior venae cavae 

systems. The cardiac vessels being a part of the systemic circulation form their own cardiac 

circuit for supply of the heart itself. This circuit comprises two coronary arteries arising 

from the root of aorta and the cardiac veins draining blood directly to the heart chambers. 

 

AORTA 

 

The aorta is the largest artery in the body (around 30 cm long and 4 cm width at its 

origin) passing through the thoracic and abdominal cavities. It is divided into the ascending 

aorta, aortic arch, and descending aorta (Fig. 1). 

 

Figure 1. Ascending aorta and aortic arch [6] 

 

The root of aorta (aortic bulb) is a slightly dilated part of the ascending aorta just 

above the aortic valve, which projects on the anterior thoracic wall behind the left half of 

the sternum at the level of the 3rd rib. The aorta ascends to the right of the pulmonary trunk, 

reaches the sternal angle (level of the 2nd rib), slightly to the right of the midline. Here, 
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above the fibrous pericardium attachment, the aorta bends left to form an arc. The aortic 

arch passes in the superior mediastinum backward and to the left, arching above the root of 

the left lung; left to the lower border of the T4 vertebra it continues as the descending aorta. 

The descending aorta is divided into the thoracic and abdominal aorta. The thoracic 

aorta passes in the posterior mediastinum along the spine gradually deviating to 

the midline. It lies behind the pericardium adjacent to the esophagus (first on the left, then 

posterior to it). The thoracic duct and the azygos veins run along the spine right to 

the thoracic aorta and accompany the aorta in the aortic hiatus. At the level of the T12 

vertebra the aorta enters the abdominal cavity through the aortic hiatus of the diaphragm.  

The abdominal aorta courses in the retroperitoneal space anterior to the lumbar 

vertebrae, slightly left to the midline, and parallel to the inferior vena cava lying on 

the right. On its way the abdominal aorta passes successively posterior to the stomach and 

omental bursa, pancreas, duodenum, left renal artery, and mesentery of the small intestine. 

At the level of the 4th lumbar vertebra it forms the aortic bifurcation dividing into the right 

and left common iliac arteries.  

 

BRANCHES OF THE ASCENDING AORTA: CARDIAC ARTERIES 

 

The right and left coronary arteries arise from the root of the ascending aorta and 

pass in the coronary sulcus to provide blood supply to the heart wall — the myocardium and 

serous epicardium (Fig. 2). The endocardium receives oxygen and nutrients directly from 

the chambers of the heart. Orifices of the coronary arteries are usually located at the level of 

the aortic sinuses — spaces between the wall of the aorta and each cusp of the aortic valve. 

Accordingly, the right coronary artery arises from the right aortic sinus, the left coronary 

artery — from the left one (Fig. 2, a). 

The right coronary artery runs from the right side of the aorta into the coronary 

sulcus between the right auricle and the right ventricle (Fig. 2). Then it rounds the right 

surface of the heart and within the coronary sulcus courses on the inferior (diaphragmatic) 

surface towards the junction of the right and left heart chambers. Near the origin the right 

coronary artery gives off the sinuatrial (SA) nodal branch to the SA node of the cardiac 

conducting system. It also gives small atrial and anterior ventricular branches. The bigger 

right marginal branch passes along the inferior border of the heart towards the apex. 

The distal end of the right coronary artery gives off the small atrioventricular (AV) nodal 

artery to the AV node, and the largest branch — the posterior interventricular artery 

(branch)1. The latter runs in the inferior (posterior) interventricular sulcus towards the apex 

of heart giving branches to the interventricular septum and adjacent parts of the ventricles. 

Typically, the right coronary artery supplies the right atrium, interatrial septum, most 

of the anterior wall and all posterior wall of the right ventricle, part of the left ventricle next 

to the inferior (posterior) interventricular sulcus, posterior 1/3 of the interventricular septum, 

the SA and AV nodes. 

The left coronary artery courses from the left side of the aorta posterior to 

the pulmonary trunk, reaches the anterior surface of the heart and divides into two 

branches — the anterior interventricular artery (branch)2 and the circumflex artery of 

heart (syn. circumflex branch of left coronary artery) (Fig. 2). 

                                                           
1 Synonyms: inferior interventricular artery (branch), posterior descending artery — PDA. 
2 Synonyms: ramus descendens anterior, left anterior descending artery — LAD. 
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Figure 2. Coronary arteries and cardiac veins: 

a — aortic sinuses (aortic valve is longitudinally sectioned and open); b — anterior view of the heart;  

c — posterior view of the heart [5] 
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The anterior interventricular artery descends in the anterior interventricular sulcus 

toward the apex of heart, giving branches to the anterior walls of both ventricles and 

the interventricular septum. The circumflex artery runs in the coronary sulcus between 

the left auricle and ventricle to the left border of the heart, turns to the inferior surface and 

reaches the right coronary artery. It gives branches to the left atrium, left border of the heart 

(left marginal branch), and branches to the posterior wall of the left ventricle.  

The left coronary artery usually supplies the left atrium, most of the left ventricle — 

the anterior and part of the posterior wall, part of the right ventricle next to the anterior 

interventricular sulcus, anterior 2/3 of the interventricular septum including the atrioventricular 

bundle of the conducting system.  

The right and left coronary arteries anastomose with each other in the myocardium or 

on the surface of the hart: the right coronary artery and the circumflex artery posteriorly in 

the coronary sulcus; the anterior and posterior interventricular arteries at the notch of 

cardiac apex. However, these anastomoses do not play a role in alternative blood supply to 

the myocardium in case of blockage of a branch of one of the coronary arteries.  

Cardiac dominance. The arrangement of the coronary arteries branches varies greatly among 

individuals. The artery giving the posterior interventricular artery is considered to be the dominant 

artery as it usually supplies the nodes of the conducting system. According to the source of this 

artery the coronary circulation can be categorized as right dominant (70–86 %) when the posterior 

interventricular artery is a branch of the right coronary artery (it is also called balanced as in this 

case more or less equal portions of the heart are supplied by each coronary artery); left dominant 

(8–13 %) when the posterior interventricular artery arises from the left coronary artery; codominant 

when both right and left coronary arteries contribute into the posterior interventricular artery or 

supply the corresponding region (4–18 %). 

 

BRANCHES OF THE AORTIC ARCH 

 

The main branches of the aortic arch arise from its convex surface posterior to 

the manubrium of sterni. They are (from left to right) the brachiocephalic trunk, left 

common carotid artery, and left subclavian artery (Fig. 3).  

Just distal to the origin of the left subclavian artery is the site of the ligamentum 

arteriosum3 attachment, called the aortic isthmus (as it is constricted in fetus). 

 

BRACHIOCEPHALIC TRUNK 

 

The brachiocephalic trunk (the old name is innominate artery), 4–5 cm long, supplies 

with blood the right halves of the head and neck and the right upper limb (Fig. 3). It arises in 

the midline, crosses in front the trachea, giving no branches, and behind the right 

sternoclavicular joint divides into the right subclavian and right common carotid arteries. 

Inconstant the thyroidea ima artery may arise from the brachiocephalic trunk or the aortic arch. 

 

COMMON CAROTID ARTERY 

 

The right common carotid artery begins at the bifurcation of the brachiocephalic 

trunk. The left common carotid artery originates from the aortic arch and has a short 

thoracic part (Fig. 3). In the lower neck each common carotid artery lies deep to 

                                                           
3 Obliterated ductus arteriosus that in fetus connects the pulmonary trunk and aorta. 

https://en.wikipedia.org/wiki/Common_carotid_artery
https://en.wikipedia.org/wiki/Common_carotid_artery
https://en.wikipedia.org/wiki/Common_carotid_artery
https://en.wikipedia.org/wiki/Common_carotid_artery
https://en.wikipedia.org/wiki/Common_carotid_artery
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the sternocleidomastoid muscle (SCM) and then ascends into the carotid triangle, covered 

by the carotid sheath together with the internal jugular vein and vagus nerve. At the superior 

border of the thyroid cartilage the common carotid artery bifurcates into the external and 

internal carotid arteries (Fig. 4). The internal carotid artery does not give branches in 

the neck. It has a slight dilation near its origin, called the carotid sinus, which may involve 

the terminal part of the common carotid artery. The external carotid artery at its origin lies 

slightly medial to the internal carotid artery and gives several branches within the neck.  

 

Figure 3. Branches of the aortic arch: 

1 — right recurrent laryngeal nerve; 2 — left vagus nerve (CN X); 3 — superior laryngeal nerve (internal 

branch); 4 — superior laryngeal nerve (external branch); 5 — inferior laryngeal nerves; 6 — left recurrent 

laryngeal nerve [5] 

 

The pulse of the common carotid artery can be palpated by compressing it against 

the transverse processes (carotid tubercle) of the 6th cervical vertebrae at the level of the 

lower border of the thyroid cartilage, between the SCM and the trachea.  

 

EXTERNAL CAROTID ARTERY 

 

The external carotid artery is a major artery of the head and neck, which supplies 

most extracranial structures. It arises from the common carotid artery right above 

the thyroid cartilage and gives 6 branches within the carotid triangle (3 of the anterior, 2 of 

the posterior, and 1 of the middle group). Then it ascends deep to the digastric and 

https://en.wikipedia.org/wiki/Thyroid_cartilage
https://en.wikipedia.org/wiki/Common_carotid_artery
https://en.wikipedia.org/wiki/Internal_carotid_artery
https://en.wikipedia.org/wiki/Common_carotid_artery
https://en.wikipedia.org/wiki/Common_carotid_artery
https://en.wikipedia.org/wiki/Artery
https://en.wikipedia.org/wiki/Common_carotid_artery
https://en.wikipedia.org/wiki/Carotid_triangle
https://en.wikipedia.org/wiki/Digastricus
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stylohyoid muscles, courses posterior to the mandibular ramus imbedded in the parotid 

gland, and at the neck of mandible divides into terminal branches — the superficial 

temporal artery and the maxillary artery (Fig. 4, 5). 

 

Figure 4. Arteries of the head and neck [10] 

ANTERIOR GROUP OF BRANCHES 

The superior thyroid artery arises from the anterior aspect of the external carotid 

artery near its origin, at the level of the superior horn of the thyroid cartilage. It descends to 

the thyroid gland and supplies the thyroid and parathyroid glands, the larynx (superior 

laryngeal artery) and the nearby region of the neck including the hyoid bone, SCM, 

infrahyoid muscles, and skin. 

The lingual artery arises at the level of the large horn of the hyoid bone, often 

together with the facial artery as the linguofacial trunk. It runs deep to the hypoglossal 

nerve (XII CN) and the posterior belly of the digastric muscle, penetrates the hyoglossus 

muscle and passes deeply into the muscles of the tongue. It supplies the muscles and 

the mucosa of the tongue by the deep lingual artery and dorsal lingual branches, the floor 

of the mouth and the sublingual gland.  

https://en.wikipedia.org/wiki/Stylohyoideus
https://en.wikipedia.org/wiki/Parotid_gland
https://en.wikipedia.org/wiki/Parotid_gland
https://en.wikipedia.org/wiki/Mandible
https://en.wikipedia.org/wiki/Superficial_temporal
https://en.wikipedia.org/wiki/Superficial_temporal
https://en.wikipedia.org/wiki/Maxillary_artery
https://en.wikipedia.org/wiki/Superior_thyroid_artery
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The facial artery arises at the level of the angle of mandible, passes medial to 

the posterior belly of the digastric muscle to the submandibular triangle where runs deep to 

the submandibular gland supplying it with blood. Within the submandibular triangle, 

besides the glandular branches, the facial artery gives branches to the palate — 

the ascending palatine artery, palatine tonsils, floor of mouth, and the last biggest branch, 

the submental artery, passing along the mandible to the chin. Then the facial artery crosses 

the inferior border of the mandible in front of the masseter muscle and passes across 

the face to the medial angle of the eye. On the face it sends branches to the lips — 

the superior and inferior labial arteries, to the nose, and terminates as the angular artery. 

The angular artery anastomoses with branches of the infraorbital artery and the internal 

carotid artery branch — the dorsal nasal artery.  

POSTERIOR GROUP OF BRANCHES 

The occipital artery arises from the posterior aspect of the external carotid artery at 

the level of the facial artery or above. It runs medial to the SCM and posterior belly of 

the digastric muscle, lies in the groove for occipital artery of the temporal bone, and ends in 

the posterior part of the scalp. Its branches anastomose with the posterior auricular and 

superficial temporal arteries and supply muscles and skin of the occiput, the posterior region 

of the neck, the external ear, mastoid process, SCM, and dura mater of the posterior cranial 

fossa. The sternocleidomastoid branch (artery) usually arises from the occipital artery. 

Other nearby arteries give small branches to the SCM as well. 

The posterior auricular artery is a smaller artery, which arises above the occipital 

artery and runs behind the external acoustic meatus, usually superficially to the SCM. It 

supplies adjacent areas of the scalp and neck, external ear, tympanic cavity (posterior 

tympanic artery), parotid gland. The stylomastoid artery arises from the posterior auricular 

or occipital artery; through the stylomastoid foramen (accompanying the facial nerve) it 

reaches the middle ear, the mastoid cells, and semicircular canals of the internal ear labyrinth.  

MIDDLE GROUP AND TERMINAL BRANCHES 

The ascending pharyngeal artery is a thin artery that arises from the medial aspect of 

the external carotid artery next to its origin. It ascends along the pharynx up to its fornix at 

the base of the skull. It sends branches to the walls of the pharynx and the nearby 

structures — the soft palate, palatine tonsils, auditory tube, prevertebral muscles, to 

the tympanic cavity (inferior tympanic artery) and meninges of the posterior cranial fossa 

(posterior meningeal artery). 

The superficial temporal artery is the terminal branch of the external carotid artery. 

It begins within the parotid gland, between the neck of the mandible and the auricle. It sends 

forward the transverse facial artery, passes over the zygomatic process of the temporal 

bone, and ends dividing into the frontal and parietal branches. It supplies the parotid gland, 

temporomandibular joint, external ear, posterior part of the face and lateral side of the scalp.  

The maxillary artery, the larger of the two terminal branches, supplies deep structures 

of the face (Fig. 5). It arises behind the neck of the mandible, then passes forward turning 

deep to the neck of the mandible (1st part), enters the infratemporal fossa where runs 

superficial or deep to the lateral pterygoid muscle (2nd part), and ends in the pterygopalatine 

fossa (3rd part) giving its final branches. 

 

 

https://en.wikipedia.org/wiki/Digastric
https://en.wikipedia.org/wiki/Masseter
https://en.wikipedia.org/wiki/Angular_artery
https://en.wikipedia.org/wiki/Occipital_artery
https://en.wikipedia.org/wiki/Anastomose
https://en.wikipedia.org/wiki/Posterior_auricular_artery
https://en.wikipedia.org/wiki/Superficial_temporal
https://en.wikipedia.org/wiki/Sternocleidomastoid_branch_of_superior_thyroid_artery
https://en.wikipedia.org/wiki/Posterior_auricular_artery
https://en.wikipedia.org/wiki/Posterior_auricular_artery
https://en.wikipedia.org/wiki/Posterior_auricular_artery
https://en.wikipedia.org/wiki/Pharynx
https://en.wikipedia.org/wiki/External_carotid_artery
https://en.wikipedia.org/wiki/Parotid_gland
https://en.wikipedia.org/wiki/Human_mandible
https://en.wikipedia.org/wiki/Zygomatic_process_of_temporal_bone
https://en.wikipedia.org/wiki/Temporal_bone
https://en.wikipedia.org/wiki/Temporal_bone
https://en.wikipedia.org/wiki/Human_mandible
https://en.wikipedia.org/wiki/Ramus_of_the_mandible
https://en.wikipedia.org/wiki/Lateral_pterygoid_muscle
https://en.wikipedia.org/wiki/Pterygopalatine_fossa
https://en.wikipedia.org/wiki/Pterygopalatine_fossa
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Figure 5. Branches of the external carotid artery and cranial nerves:  

1 — mylohyoid nerve; 2 — lingual nerve; 3 — facial nerve (CN VII); 4 — auriculotemporal nerve; 5 — 

auricular branch of the vagus nerve (CN X); 6 — nerve of external acoustic meatus; 7, 8 — lateral and 

medial branches of supraorbital nerve; 9 — supratrochlear nerve; 10 — infratrochlear nerve; 11 — external 

branch of anterior ethmoidal nerve; 12 — superior posterior alveolar nerves; 13 — buccal nerve; 14 — mental 

nerve; 15 — mylohyoid nerve [14] 

 

Branches of the 1st part of the maxillary artery:  

– The deep auricular artery ascends to the external acoustic meatus and tympanic 

membrane, gives branch to the temporomandibular joint;  

– The anterior tympanic artery ascends through the petrotympanic fissure to supply 

the tympanic cavity; 

– The inferior alveolar artery runs downward to the mandibular canal and leaves it 

through the mental foramen (mental artery). Before entering the mandibular foramen it 

gives off the branch to the floor of mouth, within the canal gives branches to the mandible, 

lower teeth and gums, and, finally, branches to the soft tissues of the chin and the lower lip; 

– The middle meningeal artery arises at the same level as the previous one, courses 

superiorly and through the foramen spinosum enters the cranial cavity. It ascends on 

the inner surface of the squamous part of the temporal bone and along the parietal bone 

supplying the dura mater and bones of the middle and anterior cranial fossae and calvaria, 

https://en.wikipedia.org/wiki/Inferior_alveolar_artery
https://en.wikipedia.org/wiki/Mandibular_foramen
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sends an artery to the tympanic cavity, superior tympanic artery, and to the trigeminal 

ganglion. The accessory meningeal artery passes to the dura mater via the oval foramen 

together with the mandibular nerve. Blows to the temple region may tear middle meningeal 

artery, producing an intracranial hematoma that can compress the cerebrum and disrupt 

brain function. 

Branches of the 2nd part of the maxillary artery:  

– The arteries to the nearby muscles — the buccinator muscle (buccal artery) and all 

masticatory muscles (deep temporal arteries, masseteric artery, and pterygoid branches);  

– The posterior superior alveolar arteries to the posterior upper teeth and gums, 

which run through the canals in the infratemporal surface of the maxilla. (Branches to 

the middle and anterior teeth arise from the infraorbital artery.)  

Branches of the 3rd part of the maxillary artery (Fig. 5, 6):  

– The infraorbital artery by its direction is a continuation of the maxillary artery. It 

enters the orbit through the inferior orbital fissure, runs along the infraorbital groove and 

canal with the infraorbital nerve, and emerges on the face through the infraorbital foramen. 

Within the orbit it gives branches to the nearby muscles of the eye and the lacrimal sac, 

within the canal — to the anterior teeth (middle and anterior superior alveolar arteries), 

gums, and maxillary sinus; on the face — to soft tissues of the infraorbital region, 

anastomosing with the angular artery.  

– The sphenopalatine artery runs through the foramen of the same name, supplies 

the posterior parts of the lateral nasal wall and septum, the paranasal sinuses; 

– The descending palatine artery passes via the greater palatine canal to the palate, 

palatine tonsil and pharynx; 

– The artery of pterygoid canal runs via the canal of the same name and supplies 

the auditory tube, tympanic cavity, and upper part of the pharynx. 

 

Figure 6. Arteries to the lateral wall of the nasal cavity and hard palate [5] 

https://en.wikipedia.org/wiki/Posterior_superior_alveolar_artery
https://en.wikipedia.org/wiki/Infraorbital_artery
https://en.wikipedia.org/wiki/Maxillary_artery
https://en.wikipedia.org/wiki/Infraorbital_groove
https://en.wikipedia.org/wiki/Infraorbital_nerve
https://en.wikipedia.org/wiki/Infraorbital_foramen
https://en.wikipedia.org/wiki/Lacrimal_sac
https://en.wikipedia.org/wiki/Canine_teeth
https://en.wikipedia.org/w/index.php?title=Middle_superior_alveolar_artery&action=edit&redlink=1
https://en.wikipedia.org/wiki/Maxillary_sinus
https://en.wikipedia.org/wiki/Angular_artery
https://en.wikipedia.org/wiki/Sphenopalatine_artery
https://en.wikipedia.org/wiki/Descending_palatine_artery
https://en.wikipedia.org/wiki/Greater_palatine_artery
https://en.wikipedia.org/wiki/Artery_of_pterygoid_canal
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Pulses of the external carotid artery and its branches can be felt at several locations 

in the head and neck: 

1. The external carotid artery (upper part of the common carotid artery) pulse can be 

palpated at the bifurcation of the common carotid artery (the pressure on the carotid sinus 

should be avoid) at the level of the upper border of the thyroid cartilage just anterior to 

the SCM.  

2. The facial artery pulse can be palpated by compressing it to the inferior border of 

the mandible at the anterior margin of the masseter muscle.  

3. The pulse of the superficial temporal artery can be felt anterior and above 

the tragus of the auricle.  

The pulse of the frontal branch of the superficial temporal artery can be felt above 

the zygomatic arch posterior to the zygomatic process of the frontal bone. 

 

INTERNAL CAROTID ARTERY 

 

The internal carotid arteries supply blood to most of the cerebrum, the hypophysis, 

the contents of the orbit, the upper part of the face and soft tissues (scalp) of the anterior 

part of the head (Fig. 7). The internal carotid artery by its direction is a continuation of 

the common carotid artery and in the neck (cervical part) gives no branches. At the origin 

it lies lateral and posterior to the external carotid artery, and then ascends medial to it along 

the lateral wall of the pharynx to the base of the skull, surrounded by the carotid sheath. 

 

Figure 7. Parts and branches of the internal carotid artery (lateral view) [5] 

 

The petrosal part of the internal carotid artery passes through the carotid canal of 

the temporal bone, where it makes a turn, from vertical to anteromedial direction, and gives 

off the caroticotympanic arteries to the tympanic cavity. The internal carotid artery enters 

the cranial cavity turning upward above the fibrocartilaginous plate filling the lower portion 

of the foramen lacerum.  
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In the skull the internal carotid artery (cavernous part) runs forward along the body of 

the sphenoid bone passing through the dural cavernous sinus surrounded by the venous 

plexus. Here it sends small branches to the dura mater (meningeal branches), hypophysis 

(inferior hypophyseal artery), and the adjacent nerves, then bends posteriorly to form  

an S-shape turn, called the carotid syphon (which ends at the cerebral part of the artery). 

After piercing the dura mater posterior to the optic canal the internal carotid artery 

(cerebral part) gives off the ophthalmic artery, the superior hypophyseal artery, and 

divides into its terminal branches to the brain, the anterior and middle cerebral arteries. 

The ophthalmic artery passes with the optic nerve to the orbit through the optic canal 

and gives numerous branches to the contents of the orbit and adjacent areas (Fig. 7, 8):  

– The central retinal artery, which follows the optic nerve and enters it (≈ 1 cm 

posterior to the eyeball) to supply the retina; 

– Muscular arteries to the extrinsic muscles of eye;  

– The ciliary arteries to the eyeball; 

– The lacrimal artery to the lacrimal gland;  

– The supraorbital artery to the forehead (passes through the supraorbital notch); 

– The anterior and posterior ethmoidal arteries passing through the ethmoidal 

foramina to the nasal cavity, paranasal sinuses (frontal, ethmoidal, sphenoidal), and dura 

mater of the anterior cranial fossa (Fig. 6, 8);  

– The medial and lateral palpebral arteries forming superior and inferior palpebral 

arches in the eyelids; 

– The terminal branches exit the orbit at the medial angle of the eye:  

1) The supratrochlear artery passes to the forehead via the frontal foramen;  

2) The dorsal nasal artery gives branches to the lacrimal sac, the dorsum of nose, and 

anastomoses with the angular artery (terminal branch of the facial artery).  

 
Figure 8. Ophthalmic artery. Superior view (roof of the orbit and optic canal are opened) [5] 
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Branches of the internal carotid arteries to the brain supply the blood to the anterior 

portion of the brain — superficial and deep structures corresponding to the frontal, 

temporal, and parietal lobes of the cerebral hemispheres, the diencephalon, and the midbrain 

(Fig. 9). The remainder of the brain receives blood from branches associated with 

the vertebral arteries.  

 

Figure 9. Arteries and nerves of the brain: 

1 — hypoglossal nerve (CN XII); 2 — abducens nerve (CN VI); 3 — posterior perforated substance; 4 — 

temporal lobe; 5 — insula; 6 — subcallosal area; 7 — optic chiasma; 8 — olfactory bulb; 9 — olfactory tract; 

10 — optic nerve (CN II); 11 — oculomotor nerve (CN III); 12 — trigeminal nerve (CN V); 13 — facial 

nerve (CN VII); 14 — vestibulocochlear nerve (CN VIII); 15 — glossopharyngeal nerve (CN IX); 16 — 

cerebellar hemisphere; 17 — vagus nerve (CN X); 18 — accessory nerve (CN XI); 19 — spinal cord [14] 

 

The anterior cerebral artery passes forward and close to the origin connects with 

the same artery of the opposite side by the anterior communicating artery. Further 

the anterior cerebral artery turns around the genu of the corpus callosum on its dorsal 

surface. It gives branches to the corpus callosum, supplies the frontal pole and the medial 

surface of the cerebral hemisphere up to the occipital lobe, and sends small branches to 

the deep structures of the frontal lobe (basal nuclei and internal capsule).  
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The middle cerebral artery is the largest terminal branch of the internal carotid 

artery. It runs in the lateral direction in the depth of the lateral cerebral sulcus and branches 

on the lateral surface of the cerebral hemisphere. It supplies the insula, most of the temporal 

lobe, lateral surfaces of the frontal (motor area) and parietal lobes. The perforating branches 

supply the internal capsule (posterior limb) and the basal nuclei.  

The posterior communicating artery runs posteriorly to join to the posterior cerebral 

artery from the vertebro-basilar system. Besides, through the posterior perforated substance 

it gives branches to the diencephalon structures and posterior limb of the internal capsule.  

The anterior choroidal artery is a thin branch that runs posterolaterally into the depth 

of the cerebral hemisphere (to the posterior limb of the internal capsule, medial part of 

the temporal lobe, lateral parts of the diencephalon and the midbrain) and ends in 

the choroid plexus of the lateral ventricle.  

 

CEREBRAL ARTERIAL CIRCLE 

 

The cerebral arterial circle, also known as the circle of Willis, is an anastomosis 

between the right and left internal carotid arteries and the basilar artery, which 

originates from the fusion of two vertebral arteries (Fig. 9). It is located on the base of 

the cerebrum, around the pituitary gland and optic chiasm. The cerebral arterial circle 

comprises: communicating parts of both internal carotid arteries; the initial segments of 

the right and left anterior cerebral arteries and an anastomosis between them — 

the anterior communicating artery, the right and left posterior communicating arteries; 

the terminal branches of the basilar artery — the right and left posterior cerebral arteries.  

The posterior communicating arteries provide the connection between the systems of 

the internal carotid arteries and the “vertebro-basilar” system that includes the basilar artery 

and the right and left vertebral arteries arising from the subclavian arteries. In some cases 

the posterior communicating artery is absent on one or both sides.  

The cerebral arterial circle serves as an alternative route for blood flow to different 

brain regions, supplied by each of the three composing it arteries if one of them is blocked. 

The cerebral arterial circle also serves as a damper that helps reduce arterial pulsation. 

 

SUBCLAVIAN ARTERY 

 

The right subclavian artery arises from the brachiocephalic trunk behind the right 

sternoclavicular joint. The left subclavian artery is the third branch of the aortic arch; it 

passes through the superior mediastinum and enters the neck posterior to the left 

sternoclavicular joint (Fig. 3). The branches of the subclavian arteries supply blood to 

the neck, shoulder and back, spinal cord and brain, anterior thoracic and abdominal walls, 

mediastinum (Fig. 3, 10). 

In the root of the neck the subclavian artery lies on the anterior surface of the cervical 

pleura, then together with the brachial plexus trunks passes through the interscalene space 

(between the anterior and middle scalene muscles) and ends at the lateral border of the 1st 

rib; from there it continues as the axillary artery. For descriptive purposes the subclavian 

artery is divided into 3 parts: the 1st part lies medial, the 2nd — posterior (in the interscalene 

space), and the 3rd — lateral to the anterior scalene muscle (Fig. 10). 
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Figure 10. Topography and branches of the right subclavian artery. Variants of the dorsal scapular artery 

origin: 

a — from the subclavian artery; b — from the transverse cervical artery [12] 

 

The 1st part of the subclavian artery gives rise to three branches: the vertebral artery 

(the first and the largest), internal thoracic artery, and thyrocervical trunk:  

1. The vertebral artery courses superiorly along the longus colli muscle and passes 

through the transverse foramina of the cervical (starting from C6) vertebrae. It winds 

laterally at the level of the atlas to pass through its transverse foramen, then turns medially, 
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perforates the posterior atlanto-occipital membrane, and enters the skull through the foramen 

magnum. The right and left vertebral arteries pass along the ventral surface of the medulla 

oblongata (lying on the clivus) and join together at the pons to form the basilar artery.  

The cervical part of the vertebral artery gives branches (spinal, muscular, and 

meningeal) to the vertebral column and surrounding muscles, spinal cord and its meninges. 

The intracranial part sends arteries to the spinal cord, medulla oblongata, and 

posterior portion of the cerebellum (Fig. 9):  

– The posterior inferior cerebellar artery usually arises above the foramen magnum 

(in 20 % cases below it), supplies the posteroinferior part of the cerebellum, gives branches 

to the medulla oblongata and choroid plexus of the 4th ventricle. 

– The posterior spinal artery arises from the vertebral or posterior inferior cerebellar 

arteries and each, right and left, runs the entire posterolateral aspect of the spinal cord 

(Fig. 11, a).  

 

Figure 11. Arteries to the spinal cord: 

a — spinal cord and spinal arteries; b — branches of the posterior intercostal arteries (radicular arteries) to 

the spinal cord (superior view) [5] 

 



19 

– The anterior spinal artery is a single artery that supplies the anterior portion of 

the spinal cord (Fig. 9, 11, a). It is formed by the fusion in the midline of the two arteries, 

which arise from the right and left vertebral arteries before their termination4. The anterior 

and both posterior spinal arteries anastomose with each other along the spinal cord and are 

reinforced by the segmental branches coming from the deep arteries of the neck (vertebral 

and deep cervical arteries), from branches of the thoracic (posterior intercostal arteries) and 

abdominal (lumbar arteries) parts of aorta (Fig. 11, b).  

– Medullary branches are small branches to the medulla oblongata.  

The basilar artery begins from the fusion of the two vertebral arteries at the posterior 

border of the pons and ascends along the midline of its anterior surface (Fig. 9). At 

the ponto-mesencephalic junction it bifurcates into the paired posterior cerebral arteries. 

The basilar artery gives off several branches to the cerebellum, internal ear, pons, midbrain, 

and posterior parts of the cerebrum: 

– The anterior inferior cerebellar arteries arise at the origin of the basilar artery and 

supply the anteroinferior parts of the cerebellum; they give off the labyrinthine arteries 

passing through the internal acustic meatus to the internal ear; 

– The superior cerebellar arteries arise at the anterior border of the pons and supply 

the upper part of the cerebellum; they run backward parallel to the posterior cerebral 

arteries, separated from them by the oculomotor nerves;  

– The pontine and mesencephalic branches supply the respective parts of the brain; 

– The posterior cerebral arteries are the terminal branches of the basilar artery 

arising at the anterior border of the pons. They turn around the cerebral peduncles to supply 

mainly the posterior parts of the cerebral hemispheres (occipital lobe, inferomedial region of 

the temporal lobe, choroid plexus of the brain ventricles, and posterior limb of the internal 

capsule), midbrain and thalamus. 

2. The internal thoracic artery, also called mammary artery, is a branch of 

the subclavian artery that supplies blood to the anterior thoracic and abdominal walls, 

the diaphragm, and some nearby viscera (Fig. 10, b, 12).  

It runs down the inner surface of the thoracic wall, 1–2 cm lateral to the sternal border, 

and at the 6–7th costal cartilage divides into two final branches: the musculophrenic artery 

to the anterior part of the diaphragm and the superior epigastric artery to the anterior 

abdominal wall. On its way the internal thoracic artery gives off the following branches:  

– The anterior intercostal branches to the intercostal spaces; they anastomose with 

the posterior intercostal arteries from the thoracic aorta;  

– The perforating branches to the skin, among them the medial mammary 

branches; 

– The pericardiacophrenic artery, originates at the 2nd costal cartilage and courses to 

the diaphragm between the pericardium and pleura along with the phrenic nerve;  

– Small visceral branches: mediastinal, thуmic, inconstant tracheal and bronchial;  

– The musculophrenic artery that follows along the diaphragm attachment to the ribs; 

– The superior epigastric artery, which continues the course of the internal thoracic 

artery and near the umbilicus anastomoses with the inferior epigastric artery (from 

the external iliac artery). 

                                                           
4  The connecting anterior spinal arteries together with the terminal segments of the vertebral arteries form 

the Zacharchenko circle on the base of the medulla. 
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Figure 12. Arteries of the anterior abdominal wall and branches of the internal thoracic artery: 

1, 4 — transversus abdominis muscle; 2, 6 — internal abdominal oblique muscle; 3, 7 — external abdominal 

oblique muscle; 5 — rectus abdominis muscle; 8 — posterior layer of rectus sheath; 9 — arcuate line [12] 

 

3. The thyrocervical trunk is a short branch arising at the medial border of 

the anterior scalene muscle that provides blood to the thyroid gland and larynx, the neck, 

upper back and shoulder (Fig. 9). It gives rise to 4 main branches: 

– The inferior thyroid artery ascends along the anterior scalene muscle, commonly 

gives off the ascending cervical artery and turns medially to the posterior surface of 

the thyroid gland. It supplies the thyroid and parathyroid glands, larynx, cervical part of 

the trachea, gives branches to the pharynx, upper esophagus, and adjacent muscles; 

anastomoses with the superior thyroid artery (from the external carotid) and the thyroid 

arteries of the opposite side; 

– The ascending cervical artery passes behind the carotid sheath along the deep 

muscles of the neck giving branches to the muscles, spine and spinal cord; 

– The suprascapular artery passes across the anterior scalene muscle laterally and 

posteriorly, crosses the scapular notch (above the superior transverse scapular ligament) to 

reach the posterior surface of the scapular. There it anastomoses with the circumflex 

scapular artery (branch of the subscapular artery from the axillary artery). 
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– The transverse cervical artery passes laterally over the anterior surface of 

the anterior scalene muscle and brachial plexus, or between its trunks, to the deep surface of 

the trapezius muscle, which it mainly supplies 

– The dorsal scapular artery can branch from the transverse cervical artery or may 

arise directly from the 3rd part of the subclavian artery (rarely from the 2nd part). It passes 

backward between the trunks of the brachial plexus, descends along the medial border of 

the scapula and contributes to the scapula arterial anastomosis. 

The 2nd part of the subclavian artery has one branch, the costocervical trunk. It passes 

posteriorly over the dome of pleura and divides into 2 branches: the deep cervical artery 

ascends behind the transverse processes to the deep muscles of back in the neck region; 

the supreme intercostal artery descends to the upper two intercostal spaces (Fig. 10, b). 

The 3rd part of the subclavian artery either has no branches or has the dorsal 

scapular artery as described above (Fig. 10).  

 

AXILLARY ARTERY 

 

The axillary artery is the continuation of the subclavian artery (Fig. 13). It passes 

through the axillary cavity from the lateral border of the 1st rib (corresponds to the midpoint 

of the clavicle) to the lower border of the teres major muscle, where it continues as 

the brachial artery. 

 

Figure 13. Axillary artery [14] 

 

By relation to the pectoralis minor muscle and the triangles of the anterior axillary 

fossa wall the axillary artery is divided into 3 parts: the 1st — above the pectoralis minor 

(clavipectoral triangle); the 2nd — behind the pectoralis minor (pectoral triangle); and  

the 3rd — below the pectoralis minor (subpectoral triangle).  

The 1st part of the axillary artery gives off small subscapular branches to the muscle 

of the same name and the superior thoracic artery. The latter runs anteromedially between 

the pectoralis major and minor muscles supplying them and ends in the muscles of the upper 

two intercostal spaces. 
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The 2nd part of the axillary artery gives off two branches: 

1. The thoracoacromial artery5 originates at the upper border of the pectoralis minor, 

pierces the clavipectoral fascia and divides into four branches. These branches supply 

the pectoral muscles and mammary gland (pectoral branch); the muscles and joints in 

the region of the acromion (acromial branch); the deltoid region (deltoid branch); 

the sternoclavicular joint and subclavius muscle (clavicular branch).  

2. The lateral thoracic artery courses along the lower border of the pectoralis minor 

to the thoracic wall and supplies the serratus anterior, both pectorales muscles, and 

the lateral aspect of the mammary gland (lateral mammary branches). 

The 3rd part of the axillary artery has three branches: 

1. The largest, the subscapular artery, runs inferomedially along the lower border of 

the subscapularis muscle and divides into two terminal branches: the thoracodorsal artery 

is the continuation of the subscapular artery to the latissimus dorsi and serratus anterior 

muscles; the circumflex scapular artery is the thicker branch. It curves around the lateral 

border of the scapular, passes to its dorsal surface through the triangular space in 

the posterior wall of the axillary fossa, and terminates in the infraspinous fossa. 

2. The posterior circumflex humeral artery runs laterally and posteriorly through 

the quadrangular space, accompanied by the axillary nerve, curves around the surgical neck 

of the humerus and anastomoses with the anterior circumflex humeral and deep brachial 

arteries. 

3. The anterior circumflex humeral artery is smaller than the posterior one and runs 

laterally in front of the surgical neck. Both circumflex humeral arteries supply the deltoid 

muscle, the shoulder joint and the nearby muscles. 

The branches of the axillary and subclavian arteries form anastomoses around 

the scapula that supply blood to the joints and muscles of the shoulder girdle and provide 

the collateral blood pathway to the upper limb (Fig. 13). Anastomosis on the posterior 

aspect of the scapula between the circumflex scapular artery (from the axillary artery) and 

arising from the subclavian artery the suprascapular and dorsal scapular arteries, becomes 

the main alternative route for blood to the upper limb in case of the blockage between 

the proximal part of the subclavian and distal part of the axillary arteries. The acromial 

anastomosis is formed by the thoracoacromial and posterior circumflex humeral arteries 

(from the axillary artery) and the suprascapular artery (from the subclavian artery). 

 

BRACHIAL ARTERY 

 

The brachial artery is the continuation of the axillary artery (Fig. 14). It starts at 

the lower border of the teres major muscle, passes down the arm along the medial border of 

the biceps brachii muscle, in the medial bicipital groove. Deep to the bicipital aponeurosis it 

enters the cubital fossa and anterior to the neck of the radius divides into the radial and 

ulnar arteries. Besides small muscular branches, the brachial artery gives off the following 

arteries: 

1. The deep brachial artery (syn. profunda brachii artery, deep artery of arm) is 

the largest branch of the brachial artery arising on its medial aspect in the upper part of 

the arm. Accompanying the radial nerve the deep brachial artery enters the posterior muscle 

compartment of the arm and passes through the humeromuscular canal — deep to 

the triceps brachii muscle in the radial groove of the humerus. It gives off branches to 

                                                           
5 Sometimes it is referred to as a branch of the 1st part of the axillary artery. 
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the muscles — deltoid and triceps brachii, the nutrient arteries of humerus, and two 

terminal collateral arteries that descend from the middle of the arm to the elbow. 

The middle collateral artery ends posterior to the lateral epicondyle. The radial collateral 

artery passes through the lateral intermuscular septum together with the radial nerve and 

ends anterior to the lateral epicondyle.  

 

Figure 14. Arteries of the arm and forearm [7] 

 

2. The superior ulnar collateral artery arises in the middle of the arm and courses 

towards the posterior aspect of the medial epicondyle (accompanying the ulnar nerve).  

3. The inferior ulnar collateral artery arises in the cubital fossa and passes anterior 

to the medial epicondyle. The collateral arteries form anastomoses around the elbow joint 

connecting with the recurrent arteries arising from the arteries of the forearm.  

The brachial pulse is felt or auscultated for recording the blood pressure in front of 

the elbow just medial to the tendon of the biceps brachii muscle. 
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ARTERIES OF THE FOREARM AND HAND 

 

The radial and ulnar arteries are the two terminal branches of the brachial artery 

(Fig. 14, 15). They originate in the lower part of the cubital fossa at the level of the head of 

radius and supply the blood to the elbow joint, forearm and hand. Their terminal sections 

form in the hand the deep and superficial palmar arches. 

 
Figure 15. Arteries of the hand:  

a — palmar surface:  1 — tendinous sheath of digits of hand; 2 — adductor pollicis; 3 — flexor pollicis 

brevis; 4 — abductor pollicis brevis; 5 — tendon of flexor carpi radialis; 6 — flexor carpi ulnaris; 7 — 

flexor retinaculum; 8 — tendons of flexor digitorum superficialis; 

b — dorsal surface: 1 — tendons of extensor digitorum; 2 — interosseous membrane of the forearm; 3 — 

tendon of extensor carpi radialis longus; 4 — tendon of extensor carpi radialis brevis; 5 — 1st dorsal interosseous 

muscle of hand (cut); 6 — adductor pollicis [16] 

RADIAL ARTERY 

The radial artery is the smaller branch. It runs on the lateral side of the anterior 

forearm, supplies the surrounding muscles, the lateral part of the wrist, the thumb and index 

fingers, and ends in the hand as the deep palmar arch (Fig. 14, 15). The proximal part of 
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the radial artery is covered by the brachioradialis muscle. The distal part passes in the radial 

groove (between tendons of the brachioradialis muscle and flexor carpi radialis). Further 

the radial artery winds around the lateral aspect of the radius, crosses the floor of 

the anatomical snuff box6, and passes to the palm through the space between the 1st and 2nd 

metacarpal bones to form the deep palmar arch.  

The radial artery pulse can be felt in the radial groove just above the wrist and in 

the anatomical snuff box as well. 

The radial artery gives off the following branches: 

In the forearm:  
1. The radial recurrent artery arises from the lateral side just below the origin of 

radial artery and passes upward to anastomose with the radial collateral artery. 

2. The nutrient artery of radius passes to the diaphysis of the bone. 

3. The palmar carpal branch arises near the lower border of pronator quadratus 

muscle. It runs across the front of the wrist and anastomoses with the same name branch of 

the ulnar artery. 

4. The superficial palmar branch arises just before the radial artery turns laterally 

from the radial groove. It passes across the thenar muscles to anastomose with the terminal 

portion of the ulnar artery, thus completing the superficial palmar arch. 

At the wrist: 

5. The dorsal carpal branch is a small vessel. It connects with the similar branch of 

the ulnar artery and takes part in the dorsal carpal anastomosis, which gives rise to 

the dorsal metacarpal arteries. The first dorsal metacarpal artery arises from the radial 

artery just before the latter passes to the palm. It divides into two branches to the adjacent 

sides of the thumb and index finger.  

In the hand (palmar surface): 

6. The princeps pollicis artery arises at the point where the radial artery turns 

medially to the palm. It supplies both sides of the thumb (dividing into its two palmar digital 

branches); 

7. The radialis indicis artery runs along the lateral side of the index.  

ULNAR ARTERY 

The ulnar artery passes from the cubital fossa medially deep to the pronator teres, 

then between the flexors digitorum superficialis and profundus together with the ulnar nerve 

(Fig. 14). In the lower third of the forearm the ulnar artery lies in the ulnar groove (between 

the flexor carpi ulnaris and flexor digitorum superficialis). It passes over the wrist on the radial 

side of the pisiform bone, beneath the palmar carpal ligament. In the palm it curves laterally 

above the flexor retinaculum and terminates as the superficial palmar arch (Fig. 15). 

The ulnar artery branches are as follows: 

In the forearm: 
1. The ulnar recurrent artery arises near the origin of the ulnar artery, gives anterior 

and posterior branches in front and behind the medial epicondyle to anastomose with 

the superior and inferior collateral ulnar arteries. 

2. The nutrient artery of ulna passes to the diaphysis of the bone. 

                                                           
6 The anatomical snuff box is between the tendons of the abductor policis longus and extensor policis brevis, from one 

side, and the extensor policis longus from the other side. 
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3. The common interosseous artery is the main branch of the ulnar artery, originating 

in its proximal part. It runs laterally and divides into the anterior and posterior 

interosseous arteries: 

– The anterior interosseous artery lies anterior to the interosseous membrane; 

reaching the upper border of the pronator quadratus it gives branch to the palmar aspect of 

the carpus and passes to the dorsal surface of the forearm. It supplies the deep flexors, gives 

off the nutrient arteries to both radius and ulna and the perforating branches piercing 

the interosseous membrane to supply the deep extensor muscles of the forearm.  

– The posterior interosseous artery passes above the proximal border of 

the interosseous membrane to the posterior surface of the forearm and gives off 

the recurrent interosseous artery, which anastomoses with the middle collateral artery. 

Then it runs between the deep and superficial extensor muscles, supplying them, and in 

the distal forearm connects with the anterior interosseous artery to contribute to the dorsal 

carpal network. 

At the wrist: 

4. The palmar and dorsal carpal branches originate in the region of the wrist and 

take part in the formation of the networks of arteries on the palmar and dorsal carpal 

surfaces, respectively (Fig. 15).  

In the hand: 

5. The deep palmar branch of ulnar artery runs deeply in the palm to connect with 

the end portion of the radial artery and take part in the deep palmar arch (Fig. 16).  

 

ARTERIAL ANASTOMOSES OF THE FREE UPPER LIMB 

 

The arterial anastomoses provide collateral blood flow to more distally located 

segments of the upper limb and blood supply to the joints and fingers in any their position.  

The cubital anastomosis (Fig. 14) is a network around the elbow joint formed by 

the collateral arteries descending from the arteries of arm with the recurrent arteries running 

upwards from the arteries of forearm:  

– In front of the lateral epicondyle of the humerus, the radial collateral artery (from 

the deep brachial artery) anastomoses with the radial recurrent artery (from the radial artery). 

– Behind the lateral epicondyle the middle collateral artery (from the deep brachial 

artery) anastomoses with the interosseous recurrent artery (from the posterior interosseous 

artery). 

– Around the medial epicondyle of the humerus the ulnar collateral arteries (from 

the brachial artery) anastomose with the ulnar recurrent arteries (from the ulnar artery): in 

front of the epicondyle — the inferior ulnar collateral artery with the anterior ulnar recurrent 

artery; behind the epicondyle — the superior ulnar collateral artery with the posterior ulnar 

recurrent artery. 

The dorsal carpal anastomosis (syn. dorsal carpal network), also known as 

the dorsal carpal arch, is formed on the back of the wrist and lower forearm by the dorsal 

carpal branches of the radial and ulnar arteries with the participation of the anterior and 

posterior interosseous arteries (Fig. 15, b). The dorsal carpal anastomosis supplies joins of 

the wrist and tendons over them and gives rise to four dorsal metacarpal arteries. Each 

divides into the dorsal digital arteries to supply the adjacent surfaces of the corresponding 

fingers, except their tips. (The 1st dorsal metacarpal artery is sometimes referred to as 

a branch of the radial artery).  

https://en.wikipedia.org/wiki/Wrist
https://en.wikipedia.org/wiki/Dorsal_carpal_branch_of_the_radial_artery
https://en.wikipedia.org/wiki/Dorsal_carpal_branch_of_the_radial_artery
https://en.wikipedia.org/wiki/Dorsal_carpal_branch_of_the_ulnar_artery
https://en.wikipedia.org/wiki/Dorsal_metacarpal_arteries
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The anastomosis on the palmar surface of the wrist is formed by the palmar carpal 

branches of the radial, ulnar, and anterior interosseous arteries. It supplies the joins of 

the carpal bones and passing over them tendons.  

The superficial palmar arch passes horizontally in the middle of the palm deep to 

the palmar aponeurosis (Fig. 15, a). It is formed predominantly by the ulnar artery and by 

the superficial palmar branch of the radial artery. The superficial palmar arch gives rise 

to four digital branches: one to the lateral side of the small finger and three common 

palmar digital arteries. The latter pass down on the respective lumbrical muscles to 

the beginning of the fingers, where each divides into two proper palmar digital arteries to 

the adjacent sides of the fingers (on their palmar surfaces) and the distal phalanges. 

Before the bifurcation the common palmar digital arteries connect with the branches 

of the deep palmar arch — the palmar metacarpal arteries, which serve as an additional 

route for blood to the fingers (Fig. 16). 

The deep palmar arch is formed mainly by the terminal part of the radial artery 

connecting with the deep palmar branch of the ulnar artery (Fig. 16). It runs across 

the palm at the level of the metacarpal bones bases (about 1 cm proximal to the superficial 

arch) beneath the tendons of the flexors digitorum superficialis and profundus and 

the adductor pollicis. The deep palmar arch gives off three palmar metacarpal arteries 

terminating by connection with the common palmar digital arteries, as described above. 

Three perforating branches pass through the interosseous spaces connecting 

the corresponding palmar and dorsal metacarpal arteries.  

 

Figure 16. Palmar arches and arterial blood supply to the fingers [3] 

https://en.wikipedia.org/wiki/Anastomosis
https://en.wikipedia.org/wiki/Wrist
https://en.wikipedia.org/wiki/Dorsal_carpal_branch_of_the_radial_artery
https://en.wikipedia.org/wiki/Dorsal_carpal_branch_of_the_radial_artery
https://en.wikipedia.org/wiki/Carpal_bones
https://en.wikipedia.org/wiki/Ulnar_artery
https://en.wikipedia.org/wiki/Superficial_palmar_arch
https://en.wikipedia.org/wiki/Common_palmar_digital_arteries
https://en.wikipedia.org/wiki/Common_palmar_digital_arteries
https://en.wikipedia.org/wiki/Lumbricals_of_the_hand
https://en.wikipedia.org/wiki/Proper_palmar_digital_arteries
https://en.wikipedia.org/wiki/Common_palmar_digital_arteries
https://en.wikipedia.org/wiki/Palmar_metacarpal_artery
https://en.wikipedia.org/wiki/Radial_artery
https://en.wikipedia.org/wiki/Ulnar_artery
https://en.wikipedia.org/wiki/Adductor_pollicis
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BRANCHES OF THE THORACIC AORTA 

 

The thoracic aorta descends in the posterior mediastinum and gives off branches that 

can be divided into parietal — to the walls of the thoracic cavity, and visceral — to 

the thoracic viscera (Fig. 17).  

 

Figure 17. Thoracic aorta and its branches [5] 

PARIETAL BRANCHES OF THE THORACIC AORTA 

The paired parietal branches are the posterior intercostal arteries from the 3rd to 

11th, the subcostal artery passing below the 12th rib, and the superior phrenic artery: 

– The posterior intercostal arteries run from the posterior aspect of the aorta to 

the intercostal spaces where they pass along the costal grooves, as their smaller collateral 

branches pass along the superior aspect of the ribs. Close to the spine the arteries lie 

posterior to the parietal pleura and endothoracic fascia, further between the intercostal 

muscles. The posterior intercostal arteries supply the postero-lateral walls of the thoracic 

cavity and, partially, abdominal cavity that includes skin, muscles, ribs, fasciae, parietal 
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pleura and peritoneum. The dorsal branches of posterior intercostal arteries arising at 

their origin, supply the vertebral column with the spinal cord (spinal branch), deep muscles 

and skin of the back (dorsal cutaneous branches) (Fig. 11). The lateral cutaneous branches 

of the upper intercostal arteries take part in the blood supply to the mammary gland (lateral 

mammary branches).  

The posterior intercostal and subcostal arteries form anastomoses with the anterior 

intercostal branches and superior epigastric artery arising from the internal thoracic artery 

(the branch of the subclavian artery). 

The superior phrenic arteries pass to the superior aspect of the posterior part of 

the diaphragm. They anastomose with the musculophrenic and pericardiacophrenic arteries — 

the branches of the internal thoracic artery supplying the anterior part of the diaphragm. 

VISCERAL BRANCHES OF THE THORACIC AORTA 

The visceral branches supplying the thoracic viscera and the pericardium (but not 

the heart) are unpaired and arise on the anterior aspect of the aorta (Fig. 17): 

– The bronchial branches are usually one right and two left arising at the beginning 

of the thoracic aorta (in some cases from the posterior intercostal arteries). They supply 

the trachea, bronchi, related to them lymph nodes, and lung tissue as they enter the hilum of 

lung and follow ramifications of the bronchi. Within the lungs they anastomose with 

the vessels of the pulmonary circulation. 

– The mediastinal branches supply the lymph nodes and connective tissue of 

the posterior mediastinum.  

– The esophageal branches supply the thoracic part of the esophagus. 

– The pericardial branches pass to the posterior aspect of the pericardium. 

 

BRANCHES OF THE ABDOMINAL AORTA 

 

The abdominal aorta descends from the aortic hiatus to the level of L4 vertebra 

where it bifurcates into the right and left common iliac arteries (Fig. 18). Similar to 

the thoracic aorta, the abdominal aorta gives off parietal and visceral branches, subdivided, 

in turn, into paired and unpaired.  

PARIETAL BRANCHES OF THE ABDOMINAL AORTA 

The parietal branches pass to the walls of the abdominal cavity (Fig. 18): 

– The paired inferior phrenic arteries are commonly the first branches of 

the abdominal aorta; arise at the level of T12 vertebra. They ascend along the lumbar part of 

the diaphragm towards the central tendon and supply the inferior surface of the diaphragm 

and adjacent areas of the esophagus and liver. Each artery gives off a small branch, 

the superior suprarenal artery, which descends to the suprarenal gland.  

– The lumbar arteries are typically four paired arteries arising from the posterolateral 

aspect of the aorta. They pass across the respective (L1–4) vertebral bodies to the posterior 

and then lateral wall of the abdominal cavity. Similar to the posterior intercostal arteries, 

the lumbar arteries give off the dorsal and spinal branches to the vertebral column, spinal 

cord, muscles and skin of the lower back. They anastomose with other arteries supplying 

the abdominal wall, such as the lower intercostal and subcostal arteries, iliolumbar artery 

(from the internal iliac artery), deep circumflex iliac and inferior epigastric arteries (from 

the external iliac artery).  
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– The median sacral artery is a small single vessel that arises from the posterior 

aspect of the aorta just above the bifurcation and descends into the pelvis. It passes along 

the midline on the anterior surface of the last lumbar vertebra, crossed by the left common 

iliac vein, then down the sacrum towards the coccyx.  

 

Figure 18. Abdominal aorta and iliac arteries [1] 

 

VISCERAL BRANCHES OF THE ABDOMINAL AORTA 

The paired visceral branches arise from the lateral surfaces of the abdominal aorta 

and pass retroperitoneally to supply the paired viscera — the suprarenal glands, kidneys, 

and gonads — testes or ovaries7 (Fig. 18):  

– The middle suprarenal arteries originate at the level of the L1 vertebra below 

the inferior phrenic arteries. The right suprarenal artery passes to the suprarenal gland 

behind the liver, the left one — behind the stomach and the lesser sac.  

                                                           
7 The gonads receive blood supply from the abdominal aorta despite their definitive position, since initially they 

develop in the lumbar region of the embryo. 



31 

– The renal arteries arise at the level between the L1 and L2 vertebrae. They pass 

behind the renal veins to the renal hilum and branch into segmental arteries. The right renal 

artery is longer and runs to the kidney behind the inferior vena cava. The most common 

variation (≈ in 30 % cases) is the presence of accessory renal arteries arising more often 

below the main artery. Each renal artery gives off the inferior suprarenal artery and 

the ureteric branches to the upper part of the ureter.  

– The gonadal arteries are thin and long vessels arising below the renal artery origin, 

at the level of L2 vertebra or disc below it. The gonadal arteries descend in the retroteritoneal 

space along the psoas major muscles sending branches to the abdominal part of the ureter. 

The ovarian artery passes into the pelvis. Through the suspensory ovarian ligament it 

reaches the hilum of ovary, gives branch to the adjacent part of the uterine tube, and 

anastomoses with the ovarian branch of the uterine artery. The testicular artery runs across 

the lower abdominal wall to the deep inguinal ring, passes as a part of the spermatic cord 

through the inguinal canal to the scrotum, and ends in the testis and epididymis. 

The unpaired visceral branches arise on the anterior surface of the abdominal aorta 

and pass to the unpaired organs — the abdominal part of the digestive tube, related glands, 

and spleen (Fig. 19, 20, 21, 22).  

1. The celiac trunk is a short (1–2 cm) and wide artery. It originates at the level of 

T12 vertebra just below the aortic hiatus, behind the posterior wall of the omental bursa 

(Fig. 19). The celiac trunk supplies the organs of the upper part (supracolic compartment) of 

the abdominal cavity — the derivatives of the foregut (abdominal part of the esophagus, 

stomach, upper half of the duodenum, liver, gallbladder, and pancreas) and spleen. 

The celiac trunk directs anteroinferiorly and at the upper border of the pancreas divides into 

3 branches running in different directions: the left gastric artery upwards, the splenic 

artery to the left, and the common hepatic artery to the right. Variations in branching of 

the celiac trunk are rather common (≈ 30 % cases).  

The left gastric artery is the smallest branch supplying the lower part of the esophagus 

with the adjacent part of the stomach (Fig. 19, 20). It runs superiorly towards the esophagus, 

enters between the two layers of the hepatogastric ligament and curves down the lesser 

curvature of the stomach to anastomose with the right gastric artery and with the short 

gastric arteries around the cardiac part of the stomach.  

The splenic artery is the largest branch supplying the spleen, pancreas, stomach and 

greater omentum (Fig. 19, 20). It courses along the superior border of the pancreas, sending 

numerous pancreatic branches to its body and tail, and terminates in the hilum of spleen by 

segmental splenic arteries. Near the hilum the splenic artery gives rise to several short gastric 

arteries for the fundus and cardia of stomach and the left gastroomental (gastroepiploic) 

artery, which runs between the layers of the greater omentum along the greater curvature of 

stomach (≈ 1 cm apart from it) towards the right gastroomental artery. 

The common hepatic artery courses to the right along the head of pancreas. At 

the transition of the stomach to the duodenum it gives off the gastroduodenal artery and 

continues towards the liver as the proper hepatic artery (Fig. 19, 20).  

The proper hepatic artery (hepatic artery proper) runs upwards within 

the hepatoduodenal ligament lying anteromedial to the portal vein. At the porta hepatis or 

earlier it bifurcates into the right and left hepatic arteries to the right and left parts 

(functional lobes) of the liver. The cystic artery to the gallbladder usually arises from 

the right hepatic artery. The branches of the hepatic arteries within the liver accompany 

ramifications of the portal vein.  
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Figure 19. Celiac trunk: 

1 — duodenal branch of superior anterior pancreaticoduodenal artery; 2 — supraduodenal artery (variant); 

3 — posterior gastric artery; 4, 5, 6, 7 — branches of the splenic artery to the pancreas; 8 — anterior; 9 — 

posterior branches of the inferior pancreaticoduodenal artery [1]  
 

 

Figure 20. Arteries to the stomach [1] 
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The right gastric artery is a branch of the proper (more often) or common hepatic 

artery. It runs along the lesser curvature of the stomach within the lesser omentum and 

anastomoses with the left gastric artery.  

The gastroduodenal artery descends behind the superior part of the duodenum, 

reaches the head of pancreas and divides into the terminal branches. One of them, the right 

gastroomental (gastroepiploic) artery, passes to the left along the greater curvature of 

the stomach to connect with the left gastroomental artery. Both gastroomental arteries 

supply the stomach and the greater omentum. Their branches to the stomach, as well as 

those of the gastric arteries, come off at right angles. The other terminal branches, 

the anterior and posterior superior pancreaticoduodenal arteries, anastomose with 

the corresponding branches of the inferior pancreaticoduodenal artery (from the superior 

mesenteric artery). The resulting arches on the anterior and posterior surfaces of the head of 

pancreas encircle it supplying both pancreas and duodenum (Fig. 19).  

2. The superior mesenteric artery (SMA) arises at the level of the L1 vertebra just 

below (≈ 1 cm) the celiac trunk (Fig. 19, 21). The SMA passes behind the neck of pancreas, 

emerges between its uncinate process and the horizontal part of the duodenum, enters 

the root of the small intestine mesentery and runs downwards to the right. The SMA 

supplies most of the intestine (derivatives of the midgut) and gives off the following branches:  

– The inferior pancreaticoduodenal artery arises above the horizontal part of 

the duodenum and divides into the anterior and posterior branches (Fig. 19). They ascend to 

the head of the pancreas and to the duodenum (the part distal to the major duodenal papilla), 

where anastomose with the respective superior pancreaticoduodenal arteries.  

 

Figure 21. Superior mesenteric artery [1] 
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– The intestinal arteries — jejunal and ileal arteries (10 to 14 in number), pass to 

the left between the two layers of the mesentery. Each intestinal artery divides to form 

anastomoses, arcades, with the neighboring arteries (Fig. 21). The branches of the primary 

arcade form the next series of arcades, resulting in 2 rows of arcades along the jejunum and 

3–4 rows along the ileum. The straight arteries (vasa recta) pass from the distal arcades to 

the wall of the small intestine.  

– The ileocolic artery passes to the right to the ileocecal junction. It supplies 

the terminal segment of the ileum (ileal branch), cecum (anterior and posterior cecal 

arteries), beginning of the ascending colon (colic branch), and gives rise to 

the appendicular artery. 

– The right colic artery runs retroperitoneally to the ascending colon. At its medial 

border the artery divides into the descending and ascending branches. The right colic artery 

is often missing or arises by a common trunk with one of the neighboring arteries. 

– The middle colic artery runs within the transverse mesocolon and at the border of 

the colon divides into the right and left branches. It supplies the proximal 2/3 of the transverse 

colon. At the splenic flexure of the colon the left branch anastomoses with the left colic 

artery from the inferior mesenteric artery.  

3. The inferior mesenteric artery (IMA) arises at the level of L3 vertebra, passes 

downward to the left of the aorta, branches within the sigmoid mesocolon and terminates as 

the superior anorectal artery in the pelvis (Fig. 22). The IMA supplies the caudal part of 

the large intestine from the left colic flexure to the middle part of the rectum (derivatives of 

the hindgut) giving the following branches: 

 

Figure 22. Inferior mesenteric artery [1] 

https://radiopaedia.org/articles/transverse-mesocolon?lang=us
https://radiopaedia.org/articles/transverse-colon?lang=us
https://radiopaedia.org/articles/transverse-colon?lang=us
https://radiopaedia.org/articles/left-colic-flexure?lang=us
https://radiopaedia.org/articles/inferior-mesenteric-artery?lang=us


35 

– The left colic artery runs retroperitoneally upward to the descending colon and 

divides into the ascending branch towards the middle colic artery and the descending 

branch towards the sigmoid artery;  

– The sigmoid arteries (2–3 in number) descend in the sigmoid mesocolon 

anastomosing with the neighboring arteries; 

– The superior anorectal (rectal) artery descends in the root of the sigmoid 

mesocolon to the upper part of the rectum and anastomoses with the middle anorectal artery 

(branch of the internal iliac artery).  

The terminal branches of the SMA and IMA to the colon, in particular, the ileocolic, 

right, middle, left colic, and sigmoid arteries, anastomose with each other and form 

a continuous arterial arcade along the inner border of the colon, known as the marginal 

artery of the colon, or marginal artery of Drummond (Fig. 21, 22). From the marginal 

artery the straight vessels come off to the wall of the colon. The marginal artery is 

an important anastomosis, which provides the collateral blood flow between the two 

mesenteric arteries in case of occlusion or significant stenosis of one of them. 

 

COMMON ILIAC ARTERY 

 

The right and left common iliac arteries (CIA) are formed at the L4 vertebra left to 

the midline as a result of bifurcation of the abdominal aorta (Fig. 23). 

 

Figure 23. Right internal iliac artery in females: lateral view (right paramedian section) [1] 

https://radiopaedia.org/articles/transverse-colon?lang=us
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They descend along the medial aspects of the psoas major muscles (giving small 

muscular and ureteric branches). The longer right CIA crosses the left common iliac vein 

and then passes anterior to the same right one. The horter left CIA runs lateral to the left 

common iliac vein. On reaching the pelvic brim at the level of the sacroiliac joint each CIA 

divides into the internal iliac artery (IIA) and external iliac artery (EIA). At the site of 

the bifurcation each CIA is crossed in front by the ureter. 

 

INTERNAL ILIAC ARTERY (IIA) 

 

The IIA supplies the viscera and walls of the pelvis, buttock area, perineum, external 

genitalia, and the medial part of the thigh. It runs posteriorly and at the superior margin of 

the greater sciatic foramen commonly divides into two divisions — posterior and anterior 

(Fig. 23, 24). 

 

Figure 24. Right internal iliac artery in males [1] 

 

The posterior division (trunk) usually gives off 3 parietal branches: 

1. The iliolumbar artery runs laterally and upward, passes posterior to the psoas 

major muscle and terminates in the iliac fossa where anastomoses with the deep circumflex 

iliac artery from the EIA. It also gives branches that ascend to the posterior abdominal wall 

(lumbar branch) and enter the vertebral canal below the L5 vertebra.  
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2. The lateral sacral artery passes lateral to the anterior sacral foramina towards 

the coccyx. It forms anastomoses with the median sacral artery and lateral sacral artery of 

the other side. The branches of the lateral sacral artery supply the piriformis muscle, 

the meninges and spinal nerves in the sacral canal (spinal branches), and reach the erector 

spinae muscle and skin over the sacrum.  

3. The superior gluteal artery is the biggest branch of the IIA. It supplies the pelvic 

wall (the piriformis and obturator internus muscles, the ileum), exits the pelvis through 

the greater sciatic foramen above the piriformis muscle (suprapiriform foramen), and gives 

branches to the muscles of the gluteal region (gluteus muscles, tensor fasciae latae) and 

overlying skin. It forms anastomoses with the inferior gluteal artery and circumflex femoral 

arteries from the deep femoral artery.  

The anterior division (trunk) of the IIA passes downward anterior to the piriformis 

muscle and gives 3 parietal and several visceral branches (Fig. 23, 24).  

Parietal branches of the anterior division: 

1. The inferior gluteal artery, the largest branch of the anterior division, supplies 

the muscles and skin of the gluteal region and posterior thigh. It runs downward and 

posteriorly, passes between the lower roots of the sacral plexus and exits the pelvis via 

the greater sciatic foramen below the piriformis muscle (infrapiriform foramen). It gives 

branches to the gluteus maximus and nearby muscles of pelvis and posterior compartment 

of the thigh, the hip joint, and connects with the arteries spread in the upper thigh (branches 

of the deep femoral and obturator arteries). 

2. The internal pudendal artery is the main artery that supplies the muscles of 

the pelvic floor, anal region, perineum, and genitalia. It passes parallel and anterior to 

the inferior gluteal artery (often they arise by a common trunk), exits the pelvis through 

the infrapiriform foramen, turns around the ischial spine, via the lesser sciatic foramen 

enters the ischio-anal fossa and passes along its lateral wall to the urogenital diaphragm. On 

its way the internal pudendal artery gives off branches to the pelvic floor, the inferior 

anorectal artery (syn. inferior rectal/hemorrhopidal artery) to the muscles and skin of 

the anal area and anal canal, the perineal artery to the muscles and skin of the perineum, 

which ends by the posterior scrotal (in male) or posterior labial (in female) artery. 

The deeper passing branch of the internal pudendal artery pierces the perineal membrane 

and gives off branches to the urethra (urethral artery), external genitalia and erectile 

tissues (artery of bulb of penis/vestibule, dorsal and deep arteries of penis/clitoris). 

3. The obturator artery (in 25 % arises from the inferior epigastric artery) courses 

anteriorly along the lateral wall of the pelvis below the umbilical artery. Accompanied by 

the obturator nerve it passes via the obturator canal to the medial compartment of the thigh. 

Before exiting the pelvis the obturator artery gives off branches to the pelvic wall and 

the pubic branch, which connects with the pubic branch of the inferior epigastric artery 

posterior to the pubis. The resulting anastomosis is known as “corona mortis” (crown of 

death). When developed it can be injured and cause dangerous bleeding during surgery of 

hernia or orthopedic surgery.  

Outside the pelvis the obturator artery divides into the anterior and posterior branches 

that supply the obturator externus, muscles of the medial compartment of the thigh and skin 

over them. The acetabular branch usually arises from the posterior branch and passes 

through the acetabular notch in the ligament of head of femur to supply the head of femur. 

(Tearing of the acetabular branches due to trauma can cause necrosis of the femoral head.) 

 

https://radiopaedia.org/articles/perineum?lang=us
https://radiopaedia.org/articles/inferior-rectal-artery?lang=us
https://radiopaedia.org/articles/inferior-rectal-artery?lang=us
https://radiopaedia.org/articles/missing?article%5Btitle%5D=perineal-artery&lang=us
https://radiopaedia.org/articles/missing?article%5Btitle%5D=posterior-scrotal-artery&lang=us
https://radiopaedia.org/articles/perineal-membrane?lang=us
https://radiopaedia.org/articles/missing?article%5Btitle%5D=artery-to-the-bulb&lang=us
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Visceral branches of the anterior divisions:  
1. The umbilical artery runs forward usually superior to other branches of the IIA. In 

the fetus the arteries of both sides pass in the umbilical cord to carry the deoxygenated 

blood from the fetus to the placenta. After birth, the distal occluded part of each umbilical 

artery ascending along the anterior abdominal wall to the umbilicus, becomes obliterated 

and forms the medial umbilical ligament, which passes within the medial umbilical fold of 

peritoneum. The proximal patent part remains open up to the beginning of the superior 

vesical artery. Other visceral branches may arise either from the anterior division itself or 

from the umbilical artery. 

2. The superior vesical arteries (2–4) arise from the umbilical artery and descend to 

the superolateral wall of the bladder, also give branches to the ureter and ductus deferens (in 

males).  

3. The inferior vesical artery (usually present in males) passes medially along 

the pelvic floor to supply the fundus of the bladder and the adjacent structures — ductus 

deferens, seminal vesicles, and prostate (Fig. 24). 

4. The vaginal artery in females is a homolog of the inferior vesical artery, often 

arises from the uterine artery (Fig. 23, 25). It supplies the lower part of the vagina, rectum, 

gives the inferior vesical branches to the fundus of bladder, and branches to the rectum. 

 

Figure 25. Arteries of the female internal genitalia (dorsal view) [15] 

 

5. The artery to ductus deferens (in males) commonly arises from the umbilical 

artery. It gives the ureteric branches, descends in the spermatic cord accompanying 

the ductus deferens. At the testis it anastomoses with the testicular artery.  

6. The uterine artery (in females) runs medially at the base of the broad ligament to 

the side of the neck of uterus (Fig. 23, 25). Next to the uterus it crosses the ureter from 

above. The uterine artery gives off the descending vaginal branches and the ascending 

branch, which supplies the uterus (helicine branches), uterine tube and ovary, anastomosing 

with the branches of the ovarian artery. 
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7. The middle anorectal artery (syn. middle rectal artery) is a small vessel to 

the inferior part of the rectum (the rectal ampulla) that may arise from the internal pudendal 

or inferior vesicle arteries. In the wall of the rectum the middle anorectal artery anastomoses 

with other anorectal arteries of both sides and the superior anorectal artery. It supplies as 

well the prostate, ampule of ductus deferens, seminal vesicles in males, and the vagina in 

females (may be replaced by the uterine artery). 
 

EXTERNAL ILIAC ARTERY (EIA) 
 

The EIA supplies mainly the lower limb. It continues the course of the CIA anteriorly 

passing obliquely over the psoas major muscle (Fig. 18, 24). Near the midpoint of the inguinal 

ligament the EIA gives 2 branches and enters the thigh to become the femoral artery.  

1. The inferior epigastric artery originates medial to the deep inguinal ring, ascends 

in the lateral umbilical fold of the peritoneum and enters the rectus sheath. Above 

the umbilicus it anastomoses with the superior epigastric artery. The inferior epigastric 

artery sends branches to the lower anterior abdominal wall, to the content of the inguinal 

canal reaching the skin of the external genitalia (the cremasteric artery in males, the artery 

of round ligament of uterus in females), and gives the pubic branch connecting with 

the obturator artery.  

2. The deep circumflex iliac artery ascends laterally above the inguinal ligament to 

the anterior superior iliac spine, follows along the iliac crest and terminates between 

the transverse abdominal and internal oblique muscles. It supplies the surrounding muscles 

of abdomen, the iliac muscle, and in the iliac fossa anastomoses with the iliolumbar artery 

from the IIA.  
 

FEMORAL ARTERY 
 

The femoral artery is a continuation of the EIA. It passes to the thigh beneath 

the inguinal ligament through the vascular space lying lateral to the femoral vein (Fig. 26). 

In the upper part of the femoral triangle the femoral artery lies in the ileopectineal groove 

and is not covered by muscles. Distally, at the apex of the femoral triangle, the femoral 

artery courses between the vastus medialis muscle and the adductor longus (anterior femoral 

groove) covered laterally by the sartorius muscle. In the lower thigh it passes medially in 

the adductor canal and emerges, through the adductor hiatus, on the posterior surface of 

the femur to become the popliteal artery.  

The femoral pulse can be felt in the ileopectineal groove just below the midpoint of 

the inguinal ligament. 

The femoral artery on its way, in addition to small branches to the adjacent muscles, 

gives several branches. The three small arteries originate just below the inguinal ligament; 

they pass mainly superficial to the deep fascia and supply the skin and superficial fascia, 

their final branches anastomose with the deep arteries of the respective areas: 

– The superficial epigastric artery courses anterior to the inguinal ligament upwards 

to the umbilical region supplying the skin of the abdomen; 

– The superficial circumflex iliac artery passes parallel to the inguinal ligament 

towards the anterior superior iliac spine, supplies the skin of the groin and superficial 

inguinal lymph nodes;  

– The superficial external pudendal artery goes medially to supply the skin of 

the external genitalia — scrotum or labia majora.  
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Figure 26. Femoral and popliteal arteries [7] 

 

Other branches arise deep to the fascia lata: 

– The deep external pudendal artery pierces the fascia lata and reaches the same 

area as the superficial external pudendal artery. It gives the anterior scrotal/labial arteries 

and inguinal branches to the inguinal lymph nodes;  

– The deep femoral artery (syn. deep artery of thigh, profunda femoris artery) is 

the largest branch of the femoral artery and the main artery to supply blood to the thigh 

muscles, hip joint, and hip bone (Fig. 26). It originates 3–5 cm below the inguinal ligament 

from the lateral side of the femoral artery, and descends parallel to it posterior to 

the adductor longus. It gives off several big branches: near the origin — the medial and 

lateral circumflex femoral arteries that surround the neck and upper body of the femur; 

along the further course — three perforating arteries (the terminal branch of the deep 

femoral artery is sometimes called the 4th perforating artery): 
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1. The medial circumflex femoral artery arises on the medial side of the deep 

femoral artery (may branch from the femoral artery). It passes between the pectineus and 

iliopsoas muscles posteriorly, then turns laterally around the neck and proximal part of 

the femur, and ends in the gluteal region. The branches of the medial circumflex femoral 

artery (superficial, deep, acetabular, ascending, descending, or transverse) supply the muscles 

of the thigh of the medial compartment and the upper part of the posterior compartment, 

the sciatic nerve, the capsule of the hip joint, the neck and head of femur (Fig. 27). 

 

Figure 27. Arteries of the hip joint: 

a — anterior view; b — posterior view [7] 

 

The branches penetrating the articular capsule along the posterosuperior aspect of 

the femoral neck are the main blood suppliers for the neck and head of femur in adults. 

The small acetabular branch passes to the ligament of head of femur similar to 

the acetabular branch of the obturator artery8. 

2. The lateral circumflex femoral artery runs laterally behind the sartorius and rectus 

femoris muscles and divides into 3 branches — ascending, descending, and transverse, 

which supply the muscles of the anterior compartment of the thigh and the skin above it, 

take part in the blood supply to the hip joint together with the medial circumflex artery 

(Fig. 26, 27). The largest descending branch courses on the anterior surface of the vastus 

laterals muscle up to the knee. The ascending branch runs deep to the tensor fascia latae 

upward and lateral towards the greater trochanter and anastomoses with the medial 

circumflex femoral and superior gluteal arteries around the femoral neck (trochanteric 

anastomosis). The transverse branch winds around the upper body of the femur and 

anastomoses at the lesser trochanter with the tree arteries — inferior gluteal, medial 

circumflex femoral, and first perforating arteries (cruciate anastomosis). The arterial 

anastomoses in the upper thigh provide collateral blood flow to the lower limb in the event 

of obstruction of the femoral artery. 

3. The superior, middle, and inferior perforating arteries pierce the adductor magnus 

muscle (above the adductor brevis, through it, and below, respectively) and terminate on 

the posterior aspect of the thigh. The perforating arteries supply the adductor magnus and 

brevis, muscles of the posterior compartment, gluteus maximus muscle, diaphysis of the femur 

by 1 or 2 nutrient arteries of femur, and vastus lateralis muscle after winding around the femur. 

                                                           
8  The acetabular branch, which remains patent in approximately 20 % of the adult population, and branches of 

the lateral circumflex femoral artery to the head of femur are better developed in children. After age 4–7 they regress 

and the medial circumflex femoral artery becomes predominant in the femoral head vascularization [2]. 
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The descending genicular artery arises within the adductor canal and descends 

towards the knee. The articular branches take part in the genicular anastomosis. The saphenous 

branch together with the saphenous nerve pierces the anterior wall of the adductor canal 

(vastoadductor membrane) and runs to the skin of the medial aspect of the leg.  
 

POPLITEAL ARTERY 
 

The popliteal artery is the continuation of the femoral artery. It starts at the adductor 

hiatus, passes through the popliteal fossa close to the joint capsule, deep to the popliteal 

vein and the tibial nerve, which lies posterior to both vessels (Fig. 26, 28). Distally 

the popliteal artery passes deep to the gastrocnemius muscle and ends at the inferior border 

of the popliteus muscle by dividing into the anterior and posterior tibial arteries.  

The popliteal pulse may be felt in the popliteal fossa with the knee in moderate flexion. 

The popliteal artery gives off several muscular branches to the posterior thigh muscles, 

and the sural arteries to the gastrocnemius and soleus muscles. Five genicular arteries 

supply blood to the knee joint: 

– The superior lateral and superior medial genicular arteries arise from the popliteal 

artery at the upper borders of the lateral and medial femoral condyles;  

– The inferior lateral and inferior medial genicular arteries arise at the lower 

borders of the lateral and medial femoral condyles. Both superior and inferior genicular 

arteries circle the knee joint to supply the joint capsule and form anastomoses: the genicular 

anastomosis (lat. rete articulare genus) around the knee and the patellar anastomosis 

(lat. rete patellae) in front of the patella; 

– The middle genicular artery arises between the superior and inferior genicular 

arteries, passes laterally downwards and pierces the posterior aspect of the joint capsule to 

supply the deep structures of the joint — the intraarticular ligaments and synovial membrane.  

Besides the genicular arteries, the knee joint receives blood from the branches of 

the femoral artery — the descending genicular artery and lateral circumflex femoral artery 

(descending branch), as well as from the anterior tibial artery (recurrent arteries). These 

branches form more or less pronounced anastomoses with the genicular arteries, although 

not sufficient for collateral blood flow from the thigh to the leg when sudden occlusion of 

the popliteal artery occurs9.  

 

ARTERIES OF THE LEG  

POSTERIOR TIBIAL ARTERY 

The posterior tibial artery is the larger terminal branch of the popliteal artery. 

Originating at the inferior border of the popliteus muscle, it passes along with the tibial 

nerve in the medial part of the posterior compartment of leg (Fig. 28, a). The posterior tibial 

artery descends through the cruropopliteal canal — deep to the soleus muscle, between 

the tibialis posterior muscle and flexor digitorum longus, bound to the transverse 

intermuscular septum. The artery emerges from the canal medial to the soleus muscle. 

In the lower third of the leg it runs medial to the calcaneal (Achilles) tendon; then beneath 

the flexor retinaculum of ankle it turns around the medial malleolus, and at the medial side 

of the foot divides into terminal branches, the medial and lateral plantar arteries. 

                                                           
9 According to the recent anatomical and clinical studies, in contrast to information cited in many anatomical texts, 

the adequate collateral circulation of the lower limb was highly uncommon [9]. 

https://en.wikipedia.org/wiki/Ligaments
https://en.wikipedia.org/wiki/Synovial_membrane
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Figure 28. Arteries of the leg:  

a — posterior view: 1 — flexor digitorum longus; 2 — popliteus muscle; 3 — soleus muscle; 4 — tibialis 

posterior; 5 — flexor hallucis longus; 

b — anterior view: 1 — extensor digitorum brevis and extensor hallucis brevis; 2, 5 — fibularis longus muscle; 

3, 7 — tibialis anterior muscle; 4 — extensor digitorum longus; 6 — extensor hallucis longus [7] 

 

The pulse of the posterior tibial artery can be palpated posterior to the medial malleolus.  

The posterior tibial artery gives two branches in its proximal part:  

– The circumflex fibular branch winds the neck of the fibula and joins the genicular 

anastomosis; 

– The fibular (peroneal) artery is the largest branch. It descends between the medial 

aspect of the fibula and the adjacent muscles, the tibialis posterior and flexor halluces 

longus (inferior muscoloperoneal canal), or within the latter muscle. The fibular artery sends 

2 
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branches to the muscles of the posterior and lateral compartments of the leg, the nutrient 

artery of the fibula. Above the ankle it gives off the perforating branch that pierces 

the interosseous membrane and descends to the dorsum of the foot, the communicating 

branch to the tibial artery, and terminates by the lateral malleolar and calcaneal branches. 

Other branches arise along the course of the posterior tibial artery: 

– the nutrient arteries of tibia; 

– muscular branches to the muscles of the posterior compartment;  

– the medial malleolar branches; 

– the calcaneal branches. 

ANTERIOR TIBIAL ARTERY 

The anterior tibial artery is the smaller terminal branch of the popliteal artery, which 

passes in the anterior muscular compartment of the leg along with the deep fibular nerve 

(Fig. 28, b, 29). It originates at the inferior border of the popliteus muscle, passes through 

the upper part of the interosseous membrane and descends along its anterior surface 

between the tibialis anterior muscle and extensor digitorum longus. Above the ankle joint 

the artery lies more superficially passing beneath the superior extensor retinaculum between 

the tendons of the extensor digitorum longus and extensor hallucis longus. After crossing 

the ankle joint it continues on the dorsum of foot and becomes the dorsal artery of foot. 

Branches of the anterior tibial artery:  

– The posterior recurrent tibial artery (inconstant) arises while the tibial artery is on 

the posterior surface of the leg; 

– The anterior recurrent tibial artery arises as the tibial artery enters the anterior 

compartment. Both recurrent arteries ascend to supply the tibiofibular join and to 

anastomose with the genicular arteries, supplying the knee joint; 

– Muscular and cutaneous (perforating) branches supply the muscles of the anterior 

compartment and skin above them;  

– The anterior medial and anterior lateral malleolar arteries anastomose with 

the respective malleolar branches of the posterior tibial and fibular arteries to form malleolar 

networks. 
 

ARTERIES OF FOOT 

ARTERIES OF THE DORSUM OF FOOT 

The dorsalis pedis artery (syn. dorsal artery of foot) is the continuation of 

the anterior tibial artery (Fig. 29). It starts below the ankle joint between the malleoli, 

passes on the dorsum of foot over the tarsus between the tendons of the extensor hallucis 

longus medially and the extensor digitorum longus laterally. On reaching the first 

intermetatarsal space the dorsalis pedis artery ends by terminal branches, the first dorsal 

metatarsal artery and the deep plantar artery. 

The pulse of the dorsal artery of foot can be palpated between the tendons of 

the extensor hallucis longus and extensor digitorum longus in the proximal space between 

the 1st and 2nd metatarsals (≈ 5 cm distal to the medial malleolus). 

Branches of the dorsal artery of foot are as follows:  

– The tarsal arteries start near the ankle joint: commonly 2 small medial tarsal 

arteries to the medial border of the foot and the bigger lateral tarsal artery to the lateral 

https://radiopaedia.org/articles/posterior-tibial-artery?lang=us
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border. They supply the intertarsal joints, the muscles and skin on the dorsal surface of 

the foot. The lateral tarsal artery often connects with the arcuate artery.  

– The arcuate artery runs laterally across the bases of the metatarsal bones and 

anastomoses with the lateral tarsal artery forming an arch. It sends the 2nd, 3rd and 

4th dorsal metatarsal arteries to the intermetatarsal spaces. If the arcuate artery is absent 

(in 40 % of cases) the dorsal metatarsal arteries would arise from the lateral tarsal artery. 

The dorsal metatarsal arteries run distally to the toes and each divides into two dorsal 

digital arteries.  

– The first dorsal metatarsal artery passes in the first intermetatarsal space and 

branches into two dorsal digital arteries for the adjacent surfaces of the 1st and 2nd toes.  

– The deep plantar artery passes to the sole in the first intermetatarsal space, 

between the bases of the 1st and 2nd metatarsals, to communicate with the plantar arch. It is 

considered as a proximal perforating artery. 

 

Figure 29. Arteries of dorsum of foot:  

a — anterior view: 1 — extensor digitorum brevis and extensor hallucis brevis (cut); 2, 6 — extensor hallucis 

longus; 3 — extensor digitorum longus; 4 — tibialis anterior muscle; 5 — extensor hallucis brevis (cut) [15] 

b — diagram: 1 — perforating branches of plantar metatarsal arteries 
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ARTERIES OF THE SOLE OF FOOT 

The medial and lateral plantar arteries are the terminal branches of the posterior 

tibial artery (Fig. 30). They arise distal to the medial malleolus on the medial side of 

the sole and pass deep to the plantar aponeurosis to supply the sole tissues and the toes.  

 
Figure 30. Arteries of the sole of foot:  

a: 1 — flexor digitorum brevis; 2 — abductor digiti minimi; 3, 6 — adductor hallucis (oblique head); 4 — 

tendon of flexor hallucis longus; 5 — adductor hallucis (transverse head); 7 — flexor hallucis brevis; 8 — 

tendon of flexor hallucis longus; 9 — tendon of flexor digitorum longus; 10 — quadratus plantae muscle; 11, 

12 — abductor hallucis (cut) 2, 5 — fibularis longus muscle [15] 

b — diagram: 1 — perforating branches of plantar metatarsal arteries  

 

1. The smaller medial plantar artery runs between the abductor hallucis and flexor 

digitorum brevis (medial plantar groove) accompanying the medial plantar nerve. The deep 

branch supplies the adjacent muscles, the skin of the medial side of the sole and the big toe. 

The superficial branch splits into 2–3 digital branches that pass immediately deep to 

the plantar aponeurosis and join the respective plantar metatarsal arteries.  

2. The lateral plantar artery runs between the abductor digiti minimi and flexor 

digitorum brevis (lateral plantar groove) together with the lateral plantar nerve. At the base 

of the 5th metatarsal bone the artery turns medially and continues in the depth of the sole as 

the plantar arch (syn. deep plantar arch). The plantar arch crosses the proximal parts of 
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the interosseous muscles and bases of the metatarsals and on its medial side completes by 

the connection with the deep plantar artery. 

The plantar arch gives rise to 4 plantar metatarsal arteries. They run in the 1st to 

4th intermetatarsal spaces giving off the perforating branches to their dorsal counterparts 

(Fig. 30, b). Distally, between the heads of the metatarsals, the plantar metatarsal arteries 

continue as the common plantar digital arteries, which near the bases of the proximal 

phalanges divide into the proper plantar digital arteries to the adjacent sides of the toes.  

ARTERIAL ANASTOMOSES OF THE FOOT 

The arterial anastomoses of the foot are important to provide the constant flow of 

blood to the sole and the toes. The anastomoses of the plantar arteries lie in the vertical and 

horizontal planes (Fig. 29, 30). The dorsal and the plantar systems of arteries form vertical 

anastomoses. The largest of them are: 1) the perforating branches of plantar metatarsal 

arteries that pass in the proximal and distal ends of the respective intermetatarsal spaces to 

connect with the dorsal metatarsal arteries; 2) the plantar arch, which lateral end is 

formed by the lateral plantar artery and the medial end — by the deep plantar artery 

from the dorsal artery of foot. The horizontal anastomosis on the plantar surface of 

the foot between the lateral and medial plantar arteries is formed by connection of more 

medial plantar metatarsal arteries of the plantar arch with the superficial digital branches of 

the medial plantar artery. 
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