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Veins (Venous system)
Venous vessels — veins (venae) — are usually 

located along the arteries as far as their smallest 
branches. Like arteries, veins can be divided into 
cardiac veins, veins of the pulmonary circulation 
and systemic circulation; regarding their associa-
tion with major venous systems they can be divided 
into venous groups on the superior and inferior 
vena cava; and regarding their topography, there 
are veins of the body, limbs, head and neck.

Veins of the pulmonary circulation 
(lesser circle)

Pulmonary veins fl owing into the left atrium 
constitute the venous part of the pulmonary cir-
culation. These veins take away oxygenated blood 
from the capillary network of alveoli.

Two pulmonary veins (venae pulmonales) go out of 
the roots of the right and left lungs; they are named 
the right superior pulmonary vein (vena pulmonalis 
dextra superior), right inferior pulmonary vein (vena 
pulmonalis dextra inferior), left inferior pulmonary vein 
(vena pulmonalis sinistra inferior), and left superior 
pulmonary vein (vena pulmonalis sinistra superior).

They are formed from lobar veins organized 
from segmental veins. Pulmonary veins occupy the 
lowest position in relation to the pulmonary artery 
and main bronchus at the hilia of the right and left 
lungs and fl ow into the left atrium separately.

Microcirculation in the pulmonary acinus is the 
site of origin for pulmonary and bronchial veins, 
that is why there are intersystemic anastomoses be-
tween the veins of the pulmonary circulation and 
veins of the systemic circulation (bronchial veins).

Veins of the systemic circulation (greater 
circle)

Veins of the systemic circulation comprise two 
venous groups (systems); here the blood outfl ow 
takes place along two largest venous vessels — the 
superior and inferior venae cavae (Figs. 200, 201).

The system of the superior vena cava includes 
veins of the trunk: the azygos vein, hemiazygos 
vein, posterior intercostal veins, veins of the verte-
bral column, brachiocephalic veins, internal tho-

racic vein, veins of the head and neck, veins of the 
upper limb.

The tributaries of the inferior vena cava are the 
veins of the abdomen, paired organs of the abdomi-
nal cavity, hepatic portal vein, veins of the pelvic gir-
dle and pelvic organs, veins of the lower extremity.

The superior vena cava (vena cava superior) is 
formed behind the anterior end of the fi rst right 
ribs at the confl uence of the right and left brachio-
cephalic veins. This vessel is valveless, its length is 
7–8.5 cm, diameter of the lumen is 2.0–2.5 cm. It 
is situated in the superior mediastinum between the 
mediastinal pleura to the right, and the ascending 
aorta to the left. It descends vertically behind the 
fi rst and second intercostal spaces. The vein has a 
superior extrapericardial and an inferior intraperi-
cardial parts and fl ows into the right atrium. The 
superior vena cava returns blood to the heart from 
the tissues above the diaphragm. Tributaries of the 
superior vena cava are the azygos vein and small 
veins from the pericardium and other mediastinal 
structures.

The inferior vena cava (vena cava inferior) is the 
largest (about 20 cm in length, lumen diameter to 
3.5 cm), valveless vein. It is located to the right of 
the abdominal aorta and is formed at the level of 
IV–V lumbar vertebrae by confl uence of the right 
and left common iliac veins, slightly below the 
bifurcation of the aorta. There are the right sym-
pathetic trunk and right lumbar and renal arteries 
behind the vein. Its superior part is situated behind 
the horizontal part of the duodenum and the head 
of the pancreas, in the sulcus of the liver, and then 
it passes into the thoracic cavity through the caval 
opening of the diaphragm. The extrapericardial 
part is separated from the right pleura and lung by 
the right phrenic nerve, and the intrapericardial 
part is covered, except posteriorly, by infl ected se-
rous pericardium and fl ows into the right atrium 
immediately. The inferior vena cava returns blood 
to the heart from the tissues below the diaphragm.

The roots of the inferior vena cava are the com-
mon iliac veins, which are located retroperitoneally 
with common iliac arteries. The common iliac vein 
is formed at the level of the sacroiliac joint by fu-
sion of the internal and external iliac veins.
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Fig. 200. Superior and inferior venae cavae and their tributaries, anterior aspect: 1 — jugular venous arch; 2 — 
internal jugular vein; 3 — subclavian vein; 4 — left brachiocephalic vein; 5 — arch of the aorta; 6 — cephalic 
vein; 7 — basilic vein; 8 — brachial vein; 9 — superior epigastric vein; 10 — inferior vena cava; 11 — renal vein; 
12 — left ovarian (testicular) vein; 13 — inferior epigastric vein; 14 — common iliac vein; 15 — internal iliac vein; 
16 — external iliac vein; 17 — femoral vein; 18 — deep vein of the thigh; 19 — superfi cial circumfl ex iliac vein; 
20 — median sacral vein; 21 — superfi cial epigastric vein; 22 — right ovarian (testicular) vein; 23 — renal vein; 
24 — posterior intercostal veins; 25 — internal thoracic vein; 26 — superior vena cava; 27 — right brachioce-
phalic vein; 28 — right external jugular vein; 29 — internal jugular vein; 30 — anterior jugular vein; 31 — verteb-
ral vein
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The system of the superior vena cava

Veins of the head and neck
The topography, organization and direction of 

blood fl ow in the veins of the head and neck does 
not correspond to those in arteries (Fig. 202). Due 
to the special integrative brain function (as an or-
gan with high demand for energy, working continu-
ously) the blood outfl ow is multidirectional, pro-
viding high reliability. There are special (not defl at-
able) venous reservoirs, venous sinuses of the cra-
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Fig.  201. Superior and inferior venae cavae and their 
tributaries, anterior aspect (internal organs of thoracic, 
abdominal and pelvic cavities are removed): 1  — in-
ternal jugular vein; 2  — left common carotid artery; 
3 — left subclavian artery and vein; 4 — left supreme 
intercostal vein; 5  — left brachiocephalic vein; 6  — 
arch of aorta; 7 — left main bronchus; 8 — accessory 
hemi-azygos vein; 9 — posterior intercostal vein; 10 — 
hemi-azygos vein; 11 — anastomosis between azygos 
and hemi-azygos veins; 12 — diaphragm; 13 — inferior 
phrenic vein; 14 — quadratus lumborum; 15 — ascend-
ing lumbar vein; 16 — inferior vena cava; 17 — com-
mon iliac vein; 18  — external iliac vein; 19  — sacral 
venous plexus; 20 — lateral sacral vein; 21 — internal 
iliac vein; 22 — median sacral vein; 23 — right ascend-
ing lumbar vein; 24 — azygos vein; 25 — eosophagus; 
26  — right main bronchus; 27  — superior vena cava; 
28 — right brachiocephalic vein; 29 — right subclavian 
vein; 30 — right external jugular vein; 31 — unpaired 
thyroid plexus

nial dura mater, cerebral veins, veins of the cranial 
bones (diploic veins). Emissary and orbital veins 
go through foramens in the bones of the skull. The 
blood goes to facial, retromandibular and, partially, 
to the internal jugular vein from the face and vault 
of the cranium.

Superfi cial and deep veins are distinguished in 
the neck, which carry blood to the internal, exter-
nal jugular and brachiocephalic veins.

I.  Cerebral veins (venae encephali) are divided 
into superfi cial and deep veins, veins of the brain-



271

TEXTBOOK OF HUMAN ANATOMY    VOLUME 2

VEINS (VENOUS SYSTEM)

Fig. 202. Veins of the head and neck: 1 — superfi cial temporal vein; 2 — supra-orbital vein; 3 — supratrochlear 
vein; 4 — dorsal nasal vein; 5 — superior ophthalmic vein; 6 — angular vein; 7 — inferior ophthalmic vein; 8 — 
middle temporal vein; 9 — pterygoid plexus; 10 — maxillary vein; 11 — submental vein; 12 — facial vein; 13 — 
internal jugular vein; 14 — anterior jugular vein; 15 — jugular venous arch; 16 — righ subclavian vein; 17 — ex-
ternal jugular vein; 18 — suprascapular vein; 19 — retromandibular vein; 20 — vertebral vein; 21 — posterior 
auricular vein; 22 — occipital vein
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stem and cerebellar veins carrying blood from the 
respective parts of the brain. These veins possess 
no valves and have thin walls devoid of muscular 
tissue. They pierce the arachnoid mater and the in-
ner layer of the dura mater to open into the dural 
venous sinuses.

1. Superfi cial cerebral veins (venae superfi ciales 
cerebri). Superfi cial cerebral veins, bringing blood 
from the cortex of hemispheres and adjacent white 
matter, are superior and inferior cerebral veins 
(venae superiores et inferiores cerebri), superfi cial 
middle cerebral vein (vena media superfi cialis cer-
ebri) and their anastomoses; the superior anasto-
motic vein (vena anastomotica superior) and infe-
rior anastomotic vein (vena anastomotica inferior) 
(Fig. 203). Eight to twelve superior cerebral veins 
include frontal veins (venae frontales), parietal 
veins (venae parietales) and occipital veins (venae 
occipitales); they mainly follow the sulci, although 
some do pass across gyri, they drain the superolat-
eral and medial surfaces of each hemisphere. The 
inferior cerebral veins consist of temporal veins 
(venae temporales), orbital veins, and the vein of the 
uncus. Blood outfl ow from these veins is into the 
dural venous sinuses. The superfi cial middle cer-
ebral vein drains most of the lateral surface of the 
hemisphere, and follows the lateral fi ssure to end 
in the cavernous sinus. Inferior cerebral veins on 
the orbital surface of the frontal lobe join the su-
perior cerebral veins and thus drain to the superior 
sagittal sinus.

The venous network is formed on the surface of 
the cerebrum as a result of anastomoses of super-
fi cial cerebral veins, in which collateral blood fl ow 
is carried out in diff erent directions. The superior 
anastomotic vein connects the superior sagittal si-
nus, cavernous sinus, parietal veins and temporal 
veins; and the inferior anastomotic vein joins the 
transverse sinus with the cavernous sinus or sphe-
noid sinus, and temporal and parietal veins with 
occipital veins.

2. Deep cerebral veins (venae profundae cerebri). 
The deep cerebral veins receive the blood from ba-
sal nuclei, walls of lateral ventricles, choroid plex-
uses, and diencephalon (Fig. 204). The deep cer-
ebral veins are divided into superior and inferior 
groups topographically.

The superior group consists of the superior thala-
mostriate vein (vena thalamostriata superior) and its 
tributaries; internal cerebral veins (venae internae 
cerebri) and their tributaries; veins of the lateral ven-
tricle (venae ventriculi lateralis). The internal cer-
ebral vein drains the deep parts of the hemisphere 
and the choroid plexuses of the third and lateral 
ventricles.

The inferior group includes paired basal veins 
(venae basales) and their tributaries. The basal vein 
begins at the anterior perforated substance by the 
union of a small anterior cerebral vein, which ac-
companies the anterior cerebral artery, a deep mid-
dle cerebral vein, which receives tributaries from 
the insula and neighbouring gyri and runs in the 
lateral cerebral fi ssure, and inferior thalamostriate 
veins, which emerge from the anterior perforated 
substance.

These veins join together to compose the great 
cerebral vein (vena magna cerebri). It is a short me-
dian vessel which curves sharply up around the sp-
lenium of the corpus callosum and opens into the 
anterior end of the straight sinus.

3. Veins of the brainstem (venae trunci encephali) 
take blood from the pontomesencephalic vein (vena 
pontomesencephalica); pontine veins (venae pontis) 
and veins of medulla oblongata (venae medullae ob-
longatae). The veins of the brainstem form a super-
fi cial venous plexus deep to the arteries. All these 
veins carry blood into basal veins.

4. Cerebellar veins (venae cerebelli) course on 
the cerebellar surface and are represented by su-
perior and inferior veins of the vermis (vena superior 
vermis et vena inferior vermis), the superior and in-
ferior veins of the cerebellar hemisphere (venae su-
periores cerebelli et venae inferiores cerebelli) and 
precentral cerebellar vein (vena precentralis cerebel-
li). They carry blood into the great cerebral vein, 
as well as straight, transverse and inferior petrosal 
sinuses.

II. Dural venous sinuses (sinus durae matris). 
Dural venous sinuses are the canals formed by 
the splitting of the cranial dura mater, usually in 
places of its attachment to the bones of the skull 
(Fig. 205). The walls are covered with endothelium 
inside, dense, not defl atable, have no valves which 
provides for a free fl ow of blood.
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Fig. 204. Deep cerebral veins: 1 — superior sagittal sinus; 2 — inferior sagittal sinus; 3 — straight sinus; 4 — con-
fl uence of sinuses; 5 — great cerebral vein; 6 — posterior vein of corpus callosum; 7 — basal vein; 8 — internal 
cerebral vein; 9 — superior thalamostriate vein; 10 — anterior cerebral vein

Fig. 203. Superfi cial cerebral veins: 1 — superior sagittal sinus; 2 — frontal veins; 3 — superior anastomotic 
vein; 4 — superfi cial middle cerebral vein; 5 — inferior anastomotic vein; 6 — transverse sinus; 7 — cranial dura 
mater; 8 — occipital veins; 9 — parietal veins; 10 — lateral lacunae
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