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Lecture: "Venous system" - 2 hours

Goal and motivation: knowledge of the venous system is necessary for specialists of surgery, traumatologists and specialists of different specialties. Without the venous system it is impossible to treat and understand many deseases.
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I General data for the venous system 1 Function

The veins are the vessels which serve to return the blood from capillaries of the different part of the body to the heart. They consist of two distinct sets of vessels: the pulmonary and systemic.The pulmonary veins are concerned in the circulation in the lungs. Unlike other vessels of this kind, they contain the arterial blood, which they return from the lungs to the left auricle (atrium) of the heart. The systemic veins are concerned in the greater circulation: they return the venous blood from the body general to the right auricle (atrium) of the heart.The portal vein, an appendage to systemic venous system is confined to the abdominal cavity and return the venous blood from the spleen and the viscera after digestion to the liver. The vessel ramifies in the substance of the liver and breaks up in the minute network of capillaries. From this capillaries the blood is con​veyed by the hepatic veins to the inferior vena cava.

The veins, like the arteries, are found in nearly every tissue of the body. They commence by minute plexuses which receive the blood from capillaries. The branches that commence in this plexuses unite together into trunks & tease in their passage to​wards the heart, constantly increasing in size as they receive tributaries or join other veins.The veins are larger and altogether more numerous then the arteries; hence, the entire capacity of the venous system is much greater than in the arterial; the pulmonary veins, however, only slightly exceed in capacity the pulmonary arteries.Since the com​bined area of the smaller venous branches is greater than the main trunks, the venous system may be compared by a cone, the summit of which corresponds to the heart. It's base to the circumference of the body.

In form the veins are cylindrical as the arteries; their walls are collapsed when empty and the uniformity of their surface being interrupted at intervals by slight con​strictions, which indicates the existence of valves in their inferior. They usually retain, however, the same caliber as long as they receive the branches. The veins communicate very freely to each other, especially in certain region of the body; and this communica​tion exists between the larger trunks as well as between the smaller ones. Thus, in skull cavity and between the veins of the neck, where obstruction wound is attended with im​minent danger to the cerebral venous system, we can find that the sinuses and larger veins have larger and very frequent anastomoses. The same free communication exists between the veins through the whole extent of the spinal canal and between the veins that compose the different venous plexuses in the abdomen and pelvis as the spermatic, uterine, vesical and prostatic.Veins have thinner walls than arteries, the difference in thickness is due to the smaller amount of elastic and muscular tissues. The superficial veins usually have the thinner coat than the deep veins; the walls of the veins of the lower limbs are thinner than in the upper ones.

The systemic veins are subdivided into three sets: superficial and deep veins; ve​nous sinuses. The superficial or cutaneous veins are found between the layers of super​ficial fascia, immediately beneath the integument: they return the blood from this struc​tures and communicate the deep veins by perforating the deep fascia.The deep veins ac-

company the arteries and are usually enclosed in the same sheath with those vessels. With the small arteries like the: radial, ulnar, brachial, tibial, peroneal - they exist gen​erally in pairs, one lying on each side of the vessel and are called venae comitens. The larger arteries, such as the axillary, subclavian, popliteal, femoral - have usually only one accompanying vein. In certain organs of the body, however, the arteries are not ac​companied by deep veins for instance: the veins in the scull and the vertebral canal, the hepatic veins in the liver and the larger veins returning blood from osseous tissue. Ve​nous sinuses are channels, which of they structure and mode of distribution, differ alto​gether from the veins. They are found only in the inner surface of the scull and consist of canals formed by a separation of the two layers of the dura mater; they outer coat con​sisting of fibrous tissue, they inner of the endothelial layer con-tinuous with the lining membrane of the veins. 
Onto-, phylogenesis.

The veins of the embryo are better divided in two groups: parietal and visceral. Visceral are two vitelline (or omphalo-mesenterii), bringing the blood from the yolk-sac and two umbilical or allantoic, returning the blood from the placenta - all of them close together into the sinus venosus.

The vitelline veins run along intestinal canal. They unite on the ventral aspect of the canal and the encircle of duodenal portion of the intestinal tube by two venous rings (on dorsal and ventral aspect). The portions of the veins above the upper ring form smaller vessels in the liver. Veins that bring the blood to this place become the branches of the portal vein. The lower part of the portal vein is formed by the vitelline veins brin​ging the blood from the alimentary canal: its upper part is derived from venous rings. The two umbilical veins fuse early to form a single trunk in the allantois. Their connec​tion with sinus venosus is interrupted by means of the liver. And the blood from placenta passes through the liver till the sinus venosus. The right vein shrivels up and almost en​tirely disappears, the left one becomes enlarged and opens into the upper venous ring of the vitelline veins. This branch is called ductus venosus and it forms a wide channel through which returns most of the placentarian blood carrying straight to the heart pass​ing by a liver. A small portion of the blood from the placenta is, however, conveyed from the left umbilical vein to the liver. The left umbilical vein and ductus venosus un​dergo atrophy and obliteration after birth and form respectively the ligamentum teres ligamentum venosum of the liver.

The parietal veins are at first presented by two short transverse veins - Cuvier's ducts, which open on either sides into auricular portion of the heart. Each of this ducts is formed by a descending and ascending veins. The ascending veins form the Wolfian body, returning the blood from parietes of the trunk; the descending veins return the blood from the head and are called primitive jugular veins. The blood from lower limbs is collected by right left iliac veins, which open in the earlier stages of development into the corresponding right cardinal vein. The portion above the left common iliac vein at​rophies till the left renal vein above which it exists as vv. hemiazygos and hemiazygos accesoria, on right side it is v. azygos, which receives vv. intercostales dexter in front of the spine. Vv. azygos and hemiazygos connect. V. cava inferior is formed from inferior part of the right cardinal vein above the renal vein.The primitive jugular veins grow upwards to the brain & the head, they form vv. Subclavian, entering the Cuvierian ducts, which become in more vertical position in consequence of the descent of the heart into thorax. Almost equal vv. cava superior are formed. By the development of the transversal branch (the future v. brachio-cephalica sinistra) between the primitive jugular veins, the blood is carried from the left internal jugular vein to the right one. The pulmonary veins:
· Carry arterial instead of venous blood
· Destitute of valves

· They are only slightly larger than the arteries they accompany

· A single vein accompanies each artery

They starts in a capillary network upon the walls of the air-cells, where they continuous with the capillars' ramifications of the pulmonary artery and joining together, form one vessel for each lobule. These vessels, uniting successively, form a single trunk for each lobe: three for right and two for left lung. The vein from the middle lobe of the right lung generally unites with one from the upper lung, which perforates the pericardium & opens separately into the upper and back part of the left auricle. Occasionally the three veins on the right side remain separate. Not infrequently the two left pulmonary veins terminate by a common opening. Within the lung, the branches of the pulmonary artery are in front, the veins behind and the bronchi between the two.

II Special phlebology 1 The veins of the head.
Main of them have names that are the same as arteries, except of the retroman​dibular vein which accompany the superficial temporal artery. The frontal vein com​mences on anterior port of the skull by a venous plexus, which communicates with ante​rior tributaries of the temporal vein. The two veins converge to form a single trunk, which runs downwards near midline of the forehead parallel with the vein of the oppo​site side, the two veins being joined at the root of the nose form nasal arch. At the root of the nose the veins diverge and joint the supra-orbital vein, at the inner angle of the orbit, to form the angular vein.

The angular vein formed by the junction of the frontal and supraorbital veins run obliquely downwards and outwards, on side of the root of the nose, to the level of the lower margin of the orbit, where it becomes the facial vein. It receives the veins of the ala nasi on its inner side, and the superior palpebral veins on its outer side; it communi​cates with the ophthalmic vein, thus establishing an important anastomosis between this vessel and the cavernous sinus. Some small veins from the dorsum of the nose terminate in the nasal arch.

The facial vein commences at the side of the root of the nose, being a direct con​tinuation of the angular vein. It lies behind a follows a less tortuous course than the fa​cial artery. It passes obliquely downwards and outwards, beneath the m. zygomatic ma​jor and minor, descending along the anterior border of m. masseter, crosses over the body of the lower jaw, with the facial artery and, passing obliquely outwards and back-wards beneath the platysma, cervical superficacia to the submaxillary gland, unites with anterior division of v. retromandibularis and they together enter into the internal jugular vein. The facial vein has tributaries (deep facial) from pterygoid plexus, inferior palpe​bral, superior and inferior labial veins from the cheek, masseteric veins. Below the jaw it receives the submental, descending palatine, which return the blood from plexus around the tonsil and soft palate; the submaxillary vein, which commences in the submaxillary gland. It communicates with the intracranial circulation not only by its tributaries, the angular and supra-orbital veins, communicating with the ophthalmic vein a tributary of the cavernous sinus, but also by deep branch, which communicate through the pterygoid plexus with the cavernous sinus by branches which pass through the for. ovale.

The temporal vein commences by a minute plexus on the side and vertex of the skull, which communicates with the frontal and supra-orbital veins in front, the posterior auricular and occipital veins behind. This vein connects with the middle temporal vein, receiving the blood from m. temporalis, the parotid gland. After connection with the end of the pterygoid plexus this vein becomes the retromandibular vein.The pterygoid plexus is situated between m. temporalis and m. pterygoideus ext. and partly between two pte​rygoid muscles. It receives branches, which correspond with those of the maxillary ar​tery. It receives the middle meningeal vein, deep temporal, the pterygoid, masseteric, buccal, alveolar, some palate veins, and the inferior dental and a branch, which commu​nicates with the ophthalmic vein through the pterygo-palate fossa. The plexus communi​cates very truly with the facial vein, the cavernous sinus by branches the for.ovale, for. lacerum at the base of the skull.

The retromandibular vein formed by the union of the temporal and internal maxil-lar veins (the last is the end of the pterygoid plexus), descends in the parotid gland su​perficially to the external carotid artery but beneath the facial nerve, between ramus of the jaw and the sternocleidomastoid muscle, and divides into two branches, an anterior, which passes inwards to join the facial vein, and a posterior, which is joined by the pos​terior auricular vein and becomes the external jugular.The posterior auricular vein commences upon the side of the head by a plexus, which communicates, with the tribu​taries of the temporal and occipital veins. It descends behinds the external ear and joins the post, division of the retromandibular vein, to form the external jugular. This vessel receives the stylomastoid vein and some tributaries from the back part of the external ear.

The occipital vein commences at the back part of the vertex of the skull, by a plexus, in a similar manner of the other veins. These unite and form a single vessel, which pierces the cranial attachment of the trapezius and, dipping into sub-occipital re​gion, joins the deep cervical veins. Occasionally, instead of dipping into the ub-occipital triangle, it follows the course of the occipital artery and terminates in the internal jugu​lar; in other instance, it joins the posterior auricular and passes into the external jugular. As this vein passes across the mastoid process it receives the mastoid vein, and thus es​tablishes a communication with the sigmoid sinus.

2 The veins of the neck

Vein jugularis anterior has no the valves, begins in submental region, directs downwards. It may be unpaired and connects with the same vein of opposite side by the jugular venous arch, which ends in two the jugular venous angles inside of the interaponeurotic superasternal space.

jugular for. Sometimes it has dilatation or bulf in its beginning. It runs down the side of the Vein jugularis external has two pairs of the valves, the lower above its entrance into the subclavian vein, and the upper pair in most cases about a 4,5 cm above the clavicle. These veins are situated behind the platisma, the externa jugular vein along the line from the mandibule's angle to the middle of the clavicle, the anterior jugular vein in middle between the midline of the neck and the sternocleidomastoid muscle. The external jugular vein receives the occipital (occasionally), posterior auricular (Grey's an post.ext. jugularis), suprascapular, cervical transversal, anterior jugular veins and inside the parotid gland communicates with the internal jugular vein. The posterior auricular vein commences in the occipital region, the integument and the superficial muscles in the upper and back part of the neck and opens into the external jugular vein.

The internal jugular vein collects the blood from the interior of the cranium, from superficial parts of the face and from the neck. It is directly continuous with the sigmoid sinus and commences in the posterior compartment of the neck in a vertical direction. The jugular internal vein at its commencement lies upon the m.rectus capitis lat. Vena jugularis int., a. carotis communis and n. vagus are situated inside a sheath. Between a. carotis interna and vena jugularis interna, n. hypoglossus and n. glosopharyngus pass forwards, n. accessorius lie outside. The right and left vena jugularis internal are almost equal, but the left sometimes is usually smaller. The sizes of the veins are varying. Tributaries of the jugular internal vein are sinus petrosus int., common facial lingual, pharyngeal, superior and middle thyroid and sometimes occipital veins. At its point of junction with the common facial vein it becomes greatly increased in size.

Tributaries
The inferior petrosal sinus leaves the skull through the anterior compartment of the jugular foramen, and joins the vein near its commencement.The lingual veins com​mence on the dorsum, sides and under surface of the tongue. The pharyngeal vein begins in minute pharyngeal plexus at the back part and sides of the pharynx and, after receiv​ing meningeal tributaries and violian and shena palatine (v.palatina descendera), veins terminate in the internal jugular vein. The superior thyreiod vein commences on the sur​face and in the substance of the thyroid gland by the tributaries corresponding with the branches of the superior thyreoid artery and terminates in upper part of the internal jugu​lar vein. It receives the superior laryngeal and crico-thyreoid veins.

The middle thyreoid vein collects the blood from the lower part of the lateral lobe of the thyreoid gland, and, being joined by some veins of the larynx and the trachea, terminates in lower part of the internal jugular vein.77ze vertebral vein commences in the occipital region by numerous small tributaries, from intraspinal venous plexus, issuing from the spinal canal above the posterior arch of the atlas; these units with small veins from deep muscles at the upper and back part of the neck, and from a vessel which passes outwards and enters into the foramen in the transversal process at the atlas, and descends, forming a dense plexus around the vertebral artery, in the canal, formed by theforamina in the transverse process of the cervical vertebrae. This plexus unites at a lower part of the neck into one main trunk, which emerges from the foramen transversarium of the C6th and terminates at the root of the neck in the back part of the v. brachio-cephalica near its origin, its mouth has a pair of valves. On the right side it crosses the first part of a. subclavia.

Tributaries: it receives the veins from inside of the skull through the foramen con-dylare, veins of the muscles in the prevertebral region and from the back part of the cervical portion of the spine, meningo-rachidian veins from the inferior of the spinal ca​nal; the anterior and posterior vertebral veins, the small vein from the first intercostal space.

The anterior vertebral vein commences in a plexus around transversal processes of the upper cervical vertebres, descends in company with the ascending cervical artery be​tween m.scalenus ant. and m.rectus capitis ant. and opens into v.vertebralis before its termination. The posterior vertebral or deep cervical veins accompany the profunda cer​vical artery, in the suboccipital region. It commences by branches from the occipital vein and tributaries from the deep muscles at the back of the neck. It receives tributaries from plexuses around processus spinosus of the cervical vertebrae.

Veins of the diploe

They channel the diploe, they have the thin wall: endothelium and elastic matter, they present at irregular intervals pouch-like dilatations, which serve as reservoirs for the blood. In adult life when the bones are separable, these veins are connected with some bones. When the suturae disappear, they communicate with each other and increase in size. They connect with the sinuses, meningeal veins inside and with the veins of pericranium outside/ V.frontalis opens into the supraorbital vein by incisura (foramen) supraorbitale; v. temporalis ant. (in temporal bone) opens into one of the deep temporal veins through an aperture in great wing of the shenoid bone; the posterior temporal vein in the parietal bone, terminates to sinus sygmoideus by opening in the mastoid angle of the parietal bone. The occipital vein in the largest, opens into the occipital vein or inter​nally into the sygmoidal sinus or meeting of two-sulc sinus transversi (torcular turo-phile).

Cerebral veins
All of them are without valves, thin with thin muscular coat. Superficial:
1. The superior cerebral veins receive the median cerebral veins from fissura longi tu-dinalis cerebri, open to the sinus sagittalis superior.
2. The median cerebral veins from medial surface of the hemispheria, terminate into si​nus sagittalis inferior.
3.
The inferior cerebral veins ramify on the lower part of cerebral hemispheria, termi​
nate in sinus cavernosus.

One: great is inside sucus Sylvii directs to sinus cavernosus. Another large vein is the great anastomotic vein (of Troland) connects sinus sagittalis superior and sinus cavernosus. The third posterior anastomotic vein (of Labbi) connects middle cerebral vein and so sinus cavernosus with the sygm. sinus, passing over temporal lobe.The other inf. veins (3-5) open into sinus petrosus superior, sinus sigmoidesus.

Deep cerebral veins (v. cerebri interna) are 2 in number. Each is formed by union of two veins: v. corporis striati, chorioid v. They run backward splenium corporis callosi in the roof of the 3 ventr. to the straight sinus. The two veins form one: v. magna Galeni. Just before their union they receive the basilar vein.

Vein corporis striati begins in the sucus terrminalis between thalamus and corpus stria-tun, unites behind columna forinus with v. chorioidea to form v. Galeni.Choroideus v. runs along choroid plexus, receiving veins from hyppocampus, fornix, corpus callasum. Basilar v. commences at the anterior perforate space by union of a small anterior cere​bral vein (along such a.) it deep sylvian vein (from fisura sylvii), it passes round the crus cerebri, receives the inf. striate vein from corpus striatum, interpeduncular vein (in such space), ventricular vein from middle cornu of lat. ventriculi, enters to the vein of Galeni just before the junction with the same vein of opposite side.

The cerebellar veins occupy the surface of cerebellum and disposed in two sets superior and inferior. Superior passes to the straight sinus, v.Galeni, partly to sygmoid superior petrosal sinuses. The inferior cerebellar veins of large size terminate in the sygmoid superior petrosal occipital sinuses.

Sinuses of the dura mater

They are venous channels, analogous to the veins situated between the 2 layers of the dura mater, and lined by endothelium continuous with that which lines the veins. They are 14: 6 single along midline; 8 are disposed in pairs.
1 Some of them are situated at the base of the skull.

2 Some of them are placed at upper and back part of the skull.

3
Superior longitudinal sinus occupies the attach margin of the falx cerebri.
Commences at the for. coecum, through it communicates with small veins of nasal fossa.
It runs along bones of the vault of the skull till protuberantea occipital superior. It has
triangle form in front and gradually increases in size as it passes backwards. It has fo​
ramina for veins cerebrales superior at the back part of the sinus, their openings are con​
cealed by fibrous fold. Across inferior angle there are fibrous band (chorda Willisii) and
small openings which communicate with venous lacunae in dura mater with small white
bodies, the glandula Pachioni (granulationes arachnoidales).

Sinus receives the superior cerebral veins, numerous veins of the diploe and dura mater and at the posterior extremity of the sagittal suture, veins from the pericranum which pass through the parietal foramina.

The torcular turafili (confluence of the sinus) is the tern applied to dilated extremity of the sup. long, sinus. It is irregular form, and is longed on one side of the internal occipi​tal protuberance. From it laterally two lat sinuses direct.

The numerous communications between the sinus and the veins of the nose, scalp and diploe, cause it to be frequently the seat of infective thrombosis from supprative processes in three parts. It is also sometimes of a non-infective thrombosis in weak and debilitated individuals.

Inferior sagittalis sinus is contained in the posterior half or 2/3 of the free margin of the falx cerebri. It has cylindrical form, increases in size backwards and terminates in the straight sinus. It receives several veins from the falx cerebri and occasionally a few from the medial surface of hemispheres.

The straight sinus is situated at the junction of the falx cerebri with the tentorium cere-belli. It has triangular shape, increases in size backward and runs obliquely downwards and backwards. Its terminal part communicates with the torcular Herophili (confluence sinuum). Besides the inferior sagittalis sinus it receives vein magna Galeni and cerebral veins. A few transversal bands cross its inferior.

Sinus transversus and sinus sygmoideus pass laterally from protuberantia occipitalis in​terna, they run outwards and forwards, describing a slight curve with its convexity up​wards. They leave the tentorium and curve downwards and inwards on each side to reach the jugular foramen, where they terminate in the jugular internal vein. They have grooves on the 3 bones (occipital twice, parietal and temporal). The sinuses are of an un​equal size. Inferior wall is smooth without fibers. They communicate with the veins of the pericranium by means of the mastoid and posterior condyloid veins and they receive some inferior cerebral and cerebellar veins, some veins from diploe. Sometimes sinus petrosquamosus may be, it runs along junction of petrous and squamous temporal, opens to lat. sinus.

Occipital sinus is the smallest, single, but sometimes duplicated. It commences along the foramen magnum by several small veins, one of which joins the termination of the lat​eral sinus. It runs upwards along attachment of the falx cerebelli.

The sinuses of the base of the skull

The cavernosis sinuses are named from their preticular's structure and their trans​versal intralacunar filaments. They are two in number, of irregular form, larger behind than in front and placed one of each side of the sphenoid body, extending from fissure (orbitalis superior) to the tip of the pyramis. They receive veins ophthalmical through fissure orbitalis superior and open into the petrosal sinuses. On inner wall of them is found a carotis int., accompanied by filaments of a carotis plexus and 6 nerve. And in outer wall there are 3, 4 and 1 branch of the 5 p. They are separated from the blood with the inner coat of the sinus sphenoparietalis, passing along the lesser wing of the sphe​noid. It communicates with the later, sinus by means of superior petrosal, with vein jugularis internal by means of sinus petrosis inferior and by means of veins of the petro-sus portion of the internal carotid canal with the pteryoid venous plexus through the ovale (vesalii) and with vein angularis through the ophthalmic vein. Two sinuses com​municate by means of the circular sinus (intercavernosus).

Arterio-venous communication may be between a carotis int. and sinus cavernosus in pa​thology. Such injury accompanies the exophthalmus, noise, pain in the head, swelling and congestion of the lids, appearance of the pulsating tumor at the margin of the orbit, paralysis of the iris and orbital muscles. 

The ophthalmic veins
The superior ophthalmic vein connects angular inner veins with the cavernous si​nus. It receives tributaries corresponding to the arterial branches.The inferior one re​ceives the blood from the floor of the orbit through the fissura orbitous inferior to the pterygoid plexus or sometimes to the cavernousus sinus.

The circular sinus (intercavernosus) is formed by 2 intrercavernous sinuses, the anterior is larger of the 2 and one or other is occasionally absent.Sinus petrosus superior is small and narrow, connects the cavernosus and sygm.transversal sinus. Receives veins from the tympanic cavity, inferior cerebral and inferior cerebellar.Sinuss petrosus inferior con​nects the cavernous sinus with vein jugularis interna. Receives veins from internal ear, from medulla, pons, under surface of Cerebellum.Infor.jugulare there are forwards sinus pertosus inferior with meningeal branch of a.pharyngea ascendes, backwards sinus syg-moideus with the meningeal branch of a.occipitalis. Between them are 9, 10 and acces​sory nerves.Sinus transversus (basilar) consists of several interlacing veins between the layers of the dura mater over the pars basillaris ossis occipitalis. They join with the ante​rior spinal veins.

Emissary veins pass into aperture in the skull, connect sinuses with external veins. Some of them are constant, the other are not. They vary much in size in different per​sons.

1. Mastoid vein is constant, connects the sygmoid sinus with vein auricularis postreior.
2. Parietal vein is constant, connects the superior sagittal sinus with veins of the scalp.
3. A plexus which passes through condylar foramen and connects the sygmoid sinus with the vertebral vein and deep veins of the neck.
4. 1-2 veins which pass through for.ovale, connect sinus cavernous with the pterygoid plexus.
5. 1-3 veins which pass through for.lacerum, connect sinus cavernosus with the ptery​goid plexus.
6. The small plexuses through the carotid canal together with the internal carotid artery connect sinus cavernosus with the internal jugular vein.
7. Vein through for. coecum, connects sinus sagittalis superior with the veins of mucous nose membrane.
Other main venous communications:
1. Vein ophthalmica - vein supraorbitalis + vein angularis in angle of the eye.
2. Veins of the scalp with the diploe veins (inflammation may come inside the skull).
3 The veins of the upper limb

The superficial veins are placed immediately the integmentum between 2 layers of the superficial fascia.The deep veins accompany the arteries and constitute the venae comites of those vessels.

Both sets of vessels are provided with valves. They are more numerous in the deep than in the superficial.

Superficial veins:
Superficial veins of the hand and fingers form two plexuses on the back of the hand. The outer of them is formed by plexus of the thumb, the index finger and radial side of the middle finger; from it the radial vein is derived. The inner is formed by veins from the little finger, the ring finger and the ulnar side of the middle finger. From it the posterior ulnar vein is derived. The anterior ulnar vein commences from the anterior surface of the ulnar side of the hand and the wrist. Both anterior and posterior ulnar veins form veins ulnaris comm. After connection with the vein basilica into media it transforms into vein basilica.

Vein mediana (intermedia) arises from outer part of the dorsal plexus, near the base of the thumb turns round the radial border of the wrist, ascends on the front of the forearm and communicates with the anterior ulnar and radial veins. At the bend of the elbow it receives a branch to the deep veins and divides into two branches: to meet vein radialis forming vein mediana (intermedia) cephalica, to meet vein ulnaris comm. form​ing vein mediana (intermedia) basilica. The last vein is fixed by fascia m.bicipitis brachii - lacertus fibrosus (Pirogov's fascia) and is used for injection. The basilic vein is formed by the coalescence of the common ulnar and the median ba​silic veins, moves along s.bicipitalis medialis, and comes to one of the brachial veins. The cephalic vein is formed by the coalescence of the radial and the median cephalic veins, runs along s.bicipitalis lateralis deltoidopectoralis, and comes through the fascia above the clancle to the auxiliary vein.

The deep veins of thee upper limb follow the course of the arteries. They are ar​ranged in pairs and situated on either side of the corresponding artery, and connected at intervals by short transverse branches. They are as follows: digital, interossci, deep pal​mar, deep radial and ulnar, brachial veins. The last at the lower edge of the subscapular muscle connect and form single auxiliary vein.

Auxiliary vein increases in size upwards, receiving tributaries, which correspond with the branches of the auxiliary artery and at level of the first rib it transforms into vein subclavia (subclavian). Vein auxiliaries receives vein cephalica near its end. Auxiliary vein has a pair of valves, opposite the lower border of m.subscapularis, the other pairs of valves in connection with vein cephalica and vein subscapularis. There is danger to wound this during extirpation of the auxiliary lymphnods because it is situated superfi​cially. When vein is wounded the air may come in and death may be as a result. The subclavian vein extends from the Trib to the inner end of the clavicle, where it unites with the internal jugular vein to form vein brachiocephalica. It is locates in the an-tescalen space (downwards - Trib, suleus). Between a. and vein subclavia n. phrenieus passes. Above it is covered by integument and cervical fascia. Sometimes it may pass behind m.scalenus ant. It has valves about an 2-3 cm from termination, just near with junction with vein jugularis external. Tributaries: vein jugularis external is sometimes anterior the jugular vein. The left subclavian vein receives the thoracic duct; the right subclavian vein receives the right lymphatic duct.

4 The veins of the trunk.

.» The brachio-cephalic veins (without valves) are two large trunks on each sides of the root of the neck.The right one is shorter a 2,5 cm directs vertically downwards, is situated outside from such artery, n. phrenicus. The right receive the right internal tho​racic vein, right inferior thyroid vein. Sometimes right superior intercoastal vein. Tlie left brachio-cephalic vein has 5-6 cm in length, forward of it are m.m.sternohyoideus, the thymus, and behind it are 3 arteries from the arch of aortae, n.vagus, and n.phrenicus. Tributaries: the left vertebral, left internal thoracic, left inferior thyroid, left superior intercoastal (sometimes some pericardiac, thymic) veins. When left vein brachiocephalica comes to right auricle (atrium) separately it may be named left vein cava superior. Vein thoracica internum (2 to each artery) enters to vein brachiocephalica gathers the blood from the diaphragm, anterior intercoastal spaces, or​gans of the anterior mediastinum. vein intercostalis superior drains the blood from 2-3 intercostal spaces below. The right comes to vein azygos, the left runs across aorta to vein brachiocephalica sinistra (receives veins bronchiales sinistrae. Vein phrenica sinis​tra). The veins intercostales supremae come to vein vertebralis or vein brachiocephalica of corresponding side.

Vein thyroideae inferior (from 2 to 4) commence from the venous plexus, arise, communicating with middle and superior thyreoid veins, form a plexus in front of tra​chea, behind m.sternothyroideus. From this plexus the left vein comes to vein brachio-cephlica sinistra, the right - to the right vein brachiocephalica just before junction with vein cava superior. These veins receive veins oesophagae, tracheales, laryngeae inferior, have valves at their termination.

Vein cava superior conceives the blood form the upper part of the body to the heart, it is a short trunk (vary from 5 to 8 cm in length), is formed by two veins brachio-cephalicae, appears below the cartilage of the 1 rib close to the sternum on right side, about 6 cm inside the pericardium, comes to the heart at level of the right 3 rib. In front of it there are the pericardium, cervical fascia, which separates from the thymus gland.

Topography:behind: the root of the right lung;.on its right side: there are n.phre​nicus, right pleura;On its left side we meet commencement of a.thosacical interna, aorta ascendens.

The vein azygos mainly collects the blood from the intercoastal spaces, com​mences opposite 1-2 lumbar vertebra, sometimes receives a branch from vein renalis dextra or from vein cava inferior, passes hiatus aortieus along right side of the vertebral column to the 4 thoracic vertebrae, forms arch around right root of the right lung and terminates in the vein cava superior just before that vessel, enters to the pericardium. It lies on the right side of the aorta and in thoracic cantle on right side of the aorta and tho​racic duct and partly covered by pleura.

Tributaries: 10 intercoastal veins of the right side receive vein hemiazygos, some oesophageal, mediasinal, pericardial veins, the right bronchial vein.

Vein hemiazygos commences in lumbar region by a vessel, connecting the lumbar vein (vein lumbalis acsendens). It passes into the thorax through the left ems of the dia​phragm and ascends on the left side of the spine till 9 thoracic vertebra, passes across the spine behind the aorta, oesophagus, and thoracic duct to vein azygos. It receives 4- lower intercoastal veins of the left side, some oesophageal, mediastinal veins.

Vein hemiazygos accessoria receives veins intercoastales from the 4-7 intercoastal spaces (3 or 4 in number), they form trunk, which ends in vein azygos or in vein hemi​azygos at level of the 5-6 intercoastal spaces.The bronchial veins (from the larger bronchi and from the roots of lungs). The right opens to vein azygos to its termination. The left opens into vein intercoastalis suprema sinistra or to vein azygos. A considerable quantity of the blood from the r.r. bronchiales returns by means vv. pulmonales.

The spinal veins.
They form some next plexuses:

1. Dorsal spinal veins (plexus outer).
2. Inside the vertebral canal (between dura mater and endorachis).
3. The veins of bodies of the vertebres.
4. The veins of the spinal cord.
The first group of them (dorsal spinal veins) appears from integument of the spine, muscles. Network surrounds the spinous process and arcus, transversal, articular proc​esses of all the verebrae. They connect with the deep vertebral veins (through ligg flava), intervertebral foramina). They join with the vertebral veins of the neck, intercoastal veins in the thorax, lumbar and sacral veins in the lions and pelvis. Another extra - spinal plexus is formed by the anterior spinal plexus and connect with deep cervical, intercoastal, lumbar and sacral veins in the respective regions of the spine.
The second group of them (veins spinales internae) forms two longitudinal plex​uses along anterior and posterior surfaces of the vertebral canal.

Anterior of them consists of 2 tortuous veins along the spine with venous rings, has communication with external vertebral plexuses, veins vertebralis in the neck, lumbar, sacrales laterales veins lower.

The third group (the veins of the bodies of the vertebrae) emerges from the foram​ina on their posterior surface, they are contained in large tortuous channels in the sub​stance of the bones, and similar in every respect to those found in the diploe. These ca​nals lie parallel to upper and lower surfaces of the bones. Canals for veins are greatly developed in advanced ages.

The fourth group (the veins of the spinal cord) is situated inside dura mater. These veins appear from median furrows and are the largest in the lumbar region. There are 2 veins: anterior and posterior along median fissure and sulcus, 4 behind the nerve roots. Near the base of the skull they unite and 2-3 small trunks which communicate with the verte​bral veins and then terminate in the inferior cerebellar veins or in the inferior petrosal sinuses. A branch accompanies each of the spinal nerves as far as the intervertebral fo​ramina, where it joins the other veins from the spinal canal. There are no valves in the spinal veins.

5 Veins of the lower limb

They are divided into superficial veins, which are beneath the integument between 2 layers of the superficial fascia and deep veins, which accompany arteries. Superficial veins form the superficial venous arch on the foot is convexed forwards, the arch ends medially in vein saphena magna and lateral in vein saphena parva. Vein saphena magna commences from medial part of the arch, runs along the leg, be​hind posterior margin of the tibia with nerve saphenus, behind condylus medialis, passing the fascia femoralis, terminates in the femoral vein 3-4 cm below Poupart's lig., receives tributaries from the leg and thigh: superficial epigastric, circumflex iliae, external pudenoic veins.

Vein saphena magna connects in the foot with the internal plantar vein, and tibial vein, articular nuce vein. There are 10-12 valves inside it, more in thigh than in leg. Vein saphena parva ascends behind outer malleolus along tendo Achilis, to posterior as​pect of the leg, perforates popliteal fascia, comes to popliteal vein between heads of m.gastrochnemius. It has numerous tributaries from back part of the leg, communicates with the deep veins on the dorsum of the foot and behind the outer malleolus. It has from 9 to 12 valves, one near its termination.

There is high blood pressure inside them, according to vertical position of the human body. Sometimes they may be dilated to varicose shape, when their resistance is unsuf-ficial. In such cases the valves become incapable of supporting the overlying column. Nerves accompany both the saphenous veins in the leg.

The deep veins accompany the arteries and their branches.Anterior tibial veins are located along the dorsalis pedis and join with vein poplitea.Anterior and posterior veins at the lower border of the m.popliteus form the popliteal vein. It moves form this place to the tendinous aperture in the m.adductor amgmes, where it becomes the femoral vein. In the lower part of its course, it is placed internal to the artery between the heads of m.gastrochemins; it is superficial to that vessel. It receives veins from muscles. It has only four valves.

The femoral vein accompanies the artery 3/4 of thigh. In lower part it is external from the artery, higher up it is behind it, at Poupart's ligament it is inner and on the same plane. It receives musculan branches and about an 2-3 cm before this ligament receives vein saphena magna. It has three valves.

The external iliac vein is a continuation of the femoral vein and commences be​neath ligament ingunale, passes upward along the birm of the pelvis, terminates opposite the sacroiliac joint, connecting with vein iliaca interna, it receives vein cirumflexa illium profunda, vein epigastrica inferior, ramus pubicus. It has 1-2 valves. Vein cirumflexa illium profunda and vein epigastrica inferior are its tributaries.

Vein iliaca interna is formed by veins commits of the branches of a.iliaca interna, except of the umbilical arteries of the foetus. It receives vein obturatoria, haemorroidal media, vesico-prostatic plexus in the male, uterinal and vaginal in the female. These plexuses have many anastomoses, many valves.

Haemorroidal plexus surrounds lower end of the rectum being formed by superior haemorroidal vein, branch of inferior mesenteric vein. It commences in a series of di​lated pouches, about 12 in number, which are arranged circularly at right angle to the long axis of the gut.

The veins of this plexus are apt to become dilated and varicose and form piles. The vessels support from surrounding structures than most other veins and are less capa​ble of resisting increased blood pressure.

The vesico-prostatic plexus surrounds the neck and base of the bladder and the prostated gland. It begins from haemorroidal plexus behind and receives two dorsal veins in penis; it suggests inside of the bladder by reflection of the pelvic fascia. The veins slightly be​come varicose. This plexus is a wounded during lateral lithotomy.

The dorsal veins of the penis are 2, a superficial and a deep. The superficial drains the prepuce and skin of the penis and running backwards in the subcutaneous tissue, in​clines to the right or left and opens into the corresponding superficial external pudenic vein, a tributary of the internal veins or vein saphena magna. The deep vein of the penis receives blood from the glans penis, corpora cavernosa, runs backwards along the mid​line between dorsal arteries under fascia penis. Near root it passes between two parts of lig-suspensorium and between subpublic and the triangular ligament of the urethra and divides unto two parts (branches), which enter the prostatic plexus. The vaginal plexus surrounds vagina especially developed in the orifice of the canal. It connects with the vesical plexus in front and with haemorroid plexus behind. The uterine plexus is situated along the sides and superior angles of the uterus between two layers of the lig.latum, receiving during pregnancy, large venous canals from blood-sinuses of the placenta. These veins frequently anastamose with ovarial veins. They are not tortuous like arteries.

The common iliac veins are formed in front of art.sacroiliaca; they end at level of the L4-L5. The right is shorter, nearly vertical in direction behind and then outer to its artery. The left is longer and oblique, is situated on the inner side of artery and the be​hind the right common iliac artery. They receive ilio-lumbal, sacro-iliac veins. It has no valves.

The middle sacral veins connect and terminate in the left common iliac vein or in angle between them. Sometimes the left common iliac vein comes to left renal vein, then crosses aorta and unites with right communis vein, forming vein cava inferior. Vein cava inferior return the blood to the heart from all the parts below the diaphragm. Forming at L4-L5 level. Ascending forwards spine on right side of the aorta, it passes in groove of the liver, perforates the diaphragm, and pierces the pericardium. In front of the atrium has valve of Eustachius, it is rudimentary in adults.

It directs: forward of it there are mesentery, right spermatic artery, pass transversa duo-deni, the pancreas, the portal vein, posterior surface of the liver. Behind the spine, m. psoas major dexter, the right crus of the diaphragm, right renal and lumbar arteries, right semilunar ganglion, right suprarenal gland, right kidnly and ureter. On left side of it there is the abdominal aorta. Thoracic part of it has 2,5 cm in length in and out of the pericardium. PECULIARITIES: left position according to aorta at level of the left renal vein may be with left position of all organs.Tributaries: lumbar, right spermatic, renal, suprarenal, phrenic, hepatic veins.

Lumbar veins are 4 in number on each side, collect the blood by dorsal tributaries from muscles, ligg, integument of the lions and abdominal walls, where they communi​cate with the epigastric veins. At the spine they receive tributaries from the spinal plex​uses. The left vein are longer, pass behind aorta. They connect into vein lumbalis ascen-dens, then vein azygos, then vein cava superior and by veins lumbalis with vein cava in​ferior.

The spermatic veins emerge from back of the testis, receive tributaries from the epidermis. They unite and form spermatic (pampiniform) plexus, which is the main mass of the cord. They are, numerous, ascend in front of the ductus deferens. Under annulus inguinalis superficialis they unite to form 3-4 veins, which pass along canalis inguinalis, entering to abdomen through internal ring. Forming two veins, they ascend on m.proas major behind the peritoneum on sides of spermatic artery.

Then they form a single vein, which opens on right of vein cava inferior. On the left it comes into vein renalis at a right angle. Vein spermatica has valves (in orifition, near termination). The left may be pressed by the sygmoid intestine because is situated behind it.

Varicose spermatic vein is varicocele, may be frequently. It may be:
1) inborn (slight walls),
2) loose tissue of scrotum makes imperfect support for them,
3) their great length,
4) their vertical course,
5) their dependent position,
6) plexiforme plexus ends with one thin vein,
7) few and imperfect valves,
8) prossure in abdominal canty. Varicocele may be frequently in left.
The ovarion veins are analogous to the spermatic in male, form plexus near ovary in broad lig. Valves are occasionally found in them. They become much enlarged during pregnancy.

The renal vein is in front of a.renalis, passes in front of aorta, receives left sper​matic vein, left inferior phrenic vein, left suprarenal vein. Left is a little higher than the right.

The suprarenal veins are two superior of small size, join with thoracica internal; left may open to left brachiocephalic vein, right to point of two brachiocephalic veins. Two lower come to vein cava inferior on right, to a renalis in the capillaries of the portal vein and hepatic artery. At first there are 3 large veins which form the upper group of hepatic veins and open to vein cava inferior. One of them forms right other form left lobe. From middle lobe (spigelic) begins straight vein. They have no valves.

6 Portal system of veins

Vein porta is formed by veins from the spleen, the stomach, the intestine, and the pancreas. It comes to the liver and ramifies inside it as artery and ends in capillaries from which the blood is collected by the hepatic vein, that terminates in vein cava infe​rior. The tributaries have no valves. Vein mesenterica superior receives the right gastro-epiloic vein, then form duodenum small and large intestine till colon transversum.

Vein lienalis {splenic) commences by 5-6 large branches. It has large size but not tortuous like artery. It receives veins gastrical breves, vein gastro-epiploica sin., veins pancreaticac, pancreato-duodenalis, vein mesenterica inferior.

Vein mesenterica inferior commences in the rectum, descending and sygmoid colon. It passes behind transversal part of the duodenum and the pancreas., terminates in vein lie​nalis.

The gastric veins are next: vein gastrica sinistra from lesser curvature, receives branches from the pylorus, duodenum, and ends in the vein portae. Veinpylorica {Walsham) runs along lesser curvature towards oesophageal opening, then passes across in front from left to right into vein portae.

The portal vein is formed from three veins. It passes in edge of the lesser omentum, en​ters to porta, here it is enlarged (forming sinus of the portal vein), divides on two branches (as artery, hepatic duct). The right is larger, but shorter. The portal vein has 7-10 cm in length, in omentum it lies behind and between the bile duct and hepatic artery. These structures are accompanied by nerves of the hepatic plexus, lymphatic vessels and loose areolar tissue (capsule of Glisson). The portal vein receives the cystic vein. Ob​struction of the portal vein forms ascites. Anastomoses between portal vein and tributar​ies of the superior and inferior are very important for the organism.

Equipment: the skeleton, slides, tables, specimens.
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