ODESSA NATIONAL MEDICAL UNIVERSITY
DEPARTMENT OF NORMAL AND PATHOLOGIC CLINICAL ANATOMY
LECTURE on the theme: “Lymphatic system”
For medical faculty

[image: image1.jpg]Approved at the methodological meeting
of the Department

« ‘50 » 9(5) ZOZ/p.

Protocol Ne ’f

Head of the department,

Professor \%’Vé O. Appelhans




 Lecture; Tymphatic system* - 2 hours Plan and structure
i Place of Lymphatic System in the organism
II
Cretieral lymphology
1 Functions of tie lymphatic system

2 Distribution of the lymphatic system

3 History of Lymphology
4 Methods of steeling the L S

5 Philo- aid ontogenesis

6 Parts of the L S

-
L capillaries
-L Postcapiiaries
· L vessels

· L nodes

· oi cans providing immunity
III
Special Lymphology
1
The L ducts, trunks of the body

-
their formation, functions and topography

2
The L nodes and vessels of the separate regions of the body

· of the head and the neck

· ofthe mammarygland
· of the upper limb — ofthe lower limb

· of walls and tie organs ofthe Pelvis „||„ „_||_„j|„_||__ abdominal cavity

—1|._ „||_._|j»_||_ thoracic cavity

IV
Outlook ofthe further development ofthe iymphology
TTIe previous lecture was devoted'o the Mood vascular system along with its artenes, veins and the microcircular bed, which consists of arteriole, arterial precapillaries, capillaries, venous postcapiiaries and the venula Knowledge of tie lymph system is necessary for the study of next medical

subjects, especially such as smgery, oncology, therapy, etc Because the lymph system Is one of the ways for spreading microbs or malignant cells infection
The previous lecture was devoted to the blood vascular system along with its arteries, viens and the microcirciilar bed, which consists of arteriole, arterial precapiilares, capillaries, venous postcapillaiies and the venula This lecture describes the L S executing different functions and along with them draining tie fluid from intracellular spaces, just like venous system It is the first item of likeness between the venous and the lymphatic system The next similarity is presence of valves and three layers in the walls of both" of the systems

The differences between the blood aid the L S are as follows

1 The lymph lows in L vessels and the Mood flows in the blood vessels

2 The lymphatic system is an opened one, but the Mood system is closed The reason for this is that, the lymphatic system begins with closed lymphatic capillaries in the intracellular space, but the arterial and venous capillaries transform one info another without interruption
5 The lymphatic pathways are interrupted at the lymphatic nodes

General lymphology The L S (system lymphaticum) is the part of a vascular system and unites all he pathways of the lymphatic capillaries, L vessels, L ducts, L trunks, lymphatic hearts Is certain animals and the lymphatic organs (nodes, follicles, tonsils, spleen), which are built with the lymphoid matter Sometimes to L S are attributed intracellular spacer and clifts, with according to present data it is not otreet because of the absence of straight connection between these spaces and lymphatic vessels

The lymphatic organs are absent in the brain, the spinal cord, meninges of the brain and the spinal cord, the eyeball except for the sclera and the conjunti\a, hyaline cartilage, epidermis, placenta and the parenchyma of the spleen There ere few lymphatic capillaries and vessels in the skeletal muscles, dens connective issue of ligaments, fasciae- tendons etc They are distributed irregularly in the 1 lands

An organization of lymphatic bed in the organs may be considered as an integrated reflection of the function of haemotolymphatic complex It is known that he working level of an organ depends on not only of nutrition but of clearing off he tissues from harmful metabolic products Moreover according to some scientific data the removal of harmful metabolic products is more important than he delivery of the nutrients The L 5 as the part of vascular system resorbs the interstitial fluid from issues, forms tie lymph and helds the lymph into the venous system The lymph s a fluid matter of the organism, it contains colloidal solution of the proteins, .ristaloides, cellular elements (lymphocytes, eosinophils etc ), splinters of the dead ceils and the microbes

Different methods to calculate the quantity of a lymph in organism ire known. It has been measured that its volume is about 2 lit.
The lymphatic system performs different functions. They are as follows:

1.
Supporting of permanent composition and the volume of the
Interstitial fluid in tissues.

2,
Humoral connection between the interstitial fluid, lymphatic
organs and blood

3.
Absorbtion and transfer of the products from the breakdown
of the food from an intestine to the veins.

4,
AbsorbtioH of the fluids from serosal cavities.

5 Detoxification of microbes, entering to an organism (barrier function)
6 Production of lymphocytes, which enter to the lymphatic and blood network (lymphopoietic function).
7. Production of tie T- and B- lymphocytes, the macrophages,

protecting the organism from microbes and harmful substances,

which have antigenic properties (immunity function).
8 Metastasis of microbes and tumour ce8un pathological
conditiones

Lymphopoiesis (formation of lymphocytes) takes place in the

lymph nodes, about 35546 million lymphocytes are formed tor 24 hr T- lymphocytes pass tie stage of developmentin the thymus, they have a diameter of 4, 5 micrometers and have receptors

relatively their functions, which is to destroy every transplnt. B-
lymphocytes develop in the organs, which are analogous the

Fabrision's bag of the birds. Their diameter is J, S micrometers. There are about 5000 -1500000 receptors on the surface of a every lymphocyte. The Fabrieion's bag analogous organs in mammals are the bone marrow, aggregated follicles of an appendix or of the ilium.

The lymphatic system in accordance with the function is divided into:

the lymphatic capillaries;

the lymphatic vessels;

the lymphatic trunks, ducts and

the lymphatic nodes.

The serosal cavities (of pericardium, peritoneum, pleura and of the scrotum), the cawties of the C. N. S (subdural, subarchanoid. ventricuii of the brain, the  central canal anterior and posterior chambers of the eyeball, filled with the aqueous humour, the bony and membranous labyrinthes, containing perilymph and endofymph, and the articular cavities) are filled with the fluid like the lymph but has no direct connection with the lymphatic system These spaces are not lymphatic ones according to new scientific data

History of the discovery and the study, of the L S is interesting

There are a few such branches of a science with the similar fate The discovery of a lymphatic circulation arid the system of the lymphatic vessels took place In XV11 century At the same time it is known from the literature that the lymphatic vessels were known in the ancient times (B, C) too Hippocrates remarked about "white blood",,Aristotle mentioned the formation of a colourless fluid It has been established that the physicians of the Alexandrian period had seen and described the human and animal lymphatic ducts But in tie medieval period when there was stagnation In the science all these knowledge sere forgotten The lymphatic vessels and lymphatic circulation were opened once more after 2000 years, when the progress in medical sciences appeared Those discoveries were not casual ones and were performed by some scientists simultaneously The glory of the discovery of the lymphatic system belongs irrefutably to Aseliy (1627) from Italy Aseliy wanted to show his friends the origin of the diaphragmal nerves and the movements of the diaphragm As he opened the abdominal cavity, removed the stomach aid the intestine lie saw in the mesentrium vessels fled with the white fluid At first he thought they were nerves out then lie found the real nerves After dissection of one of those vessels fluid similar to milk or sour cream poured from it

Man's chylous (milky) vessels (the Lymphatic vessels of the small intestine) at first sere discovered by Feke in 1651 when he steeled a corpse of the executed person Peke described the thoracic duct and its dilatation (cisterna chylr) Simultaneously the thoracic duct was fev"*1 ^y the professor of anatoiii":" Leyden Van Horn (165"       ~ wording to russian prof. Zhdanov the thoracic d      .  ,s mentioned by A Vesalii "white vein" For the many years scientists thought that the "milky vessels" entered the liver Student found that the lymph did not have such relationship with the liver In Ms work BLuctbek described and drew the valves in the lymphatic vessels, defined lymph's properties i e the salty taste, possibility to coagulate as the blood etc

Development of the injecti:" ~f technique in XVHI century is connected with, Krukshenlv    >    9) andMusnyi's(1787) fundamental work on the t\vr; <~Pnv of the lymphatic vessels The pictures taken by them by the means of the injections of lymphatic vessels ire found teliable up to date Tims the rough anatomical investigations of the tvmphatic vessels and trunks

 thought that flic lymph drained from the blood vessels Into the lymphatic ones by
means of tie fine tubes which were named serous vessels (vasa serosa). His (1S63) was tie first scientist who pointed that the lymphatic system was the system of the closed tubes. The structure of the lymphatic system of separate organs was not described for long time. The russian authc ■   "    td peciilritles of tie lymphatic system of certain organs e. g. Afanasy       ~ 08) about the lymphatic vessels of the heart, Visotsky (1847) - lympha..;y, ..em of the aponeurosis etc. Tie question of the production of the lymph was cleared at the end ofthe XIX century

Battels, Bawnx, Ruvger, Muscunyis, Stefanis, Sisganov, losifov, Zhdanov, Spirov and their disciples made valuable contributions to the science of lymphology. Y. M. losifov (1870 -1933) was an establisher of russian lymphology. He elaborated tie methods of an investigation ofthe lymphatic system. He wrote a textbook ofthe lymphology, established the russian school of lymphology i e. the school for his scientific ciisipies Y. M losifov gave the classif cation ofthe lymphatic pathways and nodes. Ha disciple D A Zhdanov, the professor in the Moscow medical institute, laureate ofthe state prize bad written an original monograph '"I he surgical anatomy of the thoracic duct" and a textbook of lymphology.

The lymphatic system was studied by the collective bodies ofthe I" Moscow medical university (head ofthe department academician M. R. Sapin) and Sn Peterbutg Institute of Sanitary and Hygiene (head of the' professor A. V. Borisov). The Ukrainian anatomists prof Spirov, prof Chernichenko from the Medical University of Kiev made the valuable contribution in the pasportisatioit ofthe lymphatic nodes.

The main method of studying the lymphatic system is an injection with the syringe or Bobrov's apparatus using special needles introduction ofthe injectional mass into tie tissue. Such masses are the oil paints dissolved in the chloroform or in other solvents. An aquatic solution of gelatine may also be used. The injections are made iiery carefully with an accurate knowledge ofthe places suitable for the injection Sometimes the masse/are injected into the lymph nodes directly. The manual or ultra-sound massage is done for spreading tie mass along the lymphatic vessels

From tie origin ofthe lymphology the main methods ofthe investigations were macroscopic ones, the lymph nodes and the lymphatic, vessels were studied complexly. The microscopic part ofthe lymphatic system was discovered later. The macroscopic methods which has been used for 300 years helped club together lymphology like a science However the future of lymphology is connected with the new methods as fine microscopy, marker's method etc

In phylogenesis lymphatic system firstly appeared in vertebrates, la f sties, amphibians and birds t's not separated from other haemopoetic tissues and along with them forms lymphomyeloid organs

In lower vertebrates connection between lymphatic and Mood system is broad by multiple numbered lyiapho venous anastomosis. After this in phylogenesis this bond is lost and it remains in birds and mammals in the region of big veins of the neck, where thoracic and right lymphatic ducts join with the venous system. Lymphatic sicks (propulsars) Irstly appear in bony isles. In amphibians for tie movement of tie lymph lymphatic hearts are used, in the wills of whith striated muscles lay. Number of lymphatic hearts in amphibians is not same, in green frogs there are 4 of them; 2 anterior and 2 posterior ones In salamanders except for 15 paired lateral, are more than 8 10 of them, lymphatic Iiearts at rest contracts at the rate of 20 — mes per minute. In reptiles there are only posterior lymphatic hearts In much late stages smooth muscles arid valves appear m the blood vessels. That' s why the segment of the lymphatic vessels in warm blooded animals is identical in functional relationship to the lymphatic heart of cold bloodeds, A. V. Borisov differentiated 3 stages in the evolution of the lymphatic system; 1) Propulsors in bony fishes; 2) lymphatic hearts in cold blooded animals; 3) myocytes in the lymphatic vessels of birds and mammals.
Evolution of the lymphatic system in ontogenesis is characterized with following traits. Lymphatic vessels are Med separately from tie blood ¥essels in the form of spit shaped spades, filed with the fluid, change into tie capillaries situated lengthwise along with the venous trunks. Broadening and fusing with each an other in tie second month of interkinal life they form 6 lymphatic sacks; 2 around jugular veins, one behind the peritoneum, near the base of the mesentrium, upper the cisterns of the thoracic lymphatic ducts is formed. At end of the second month bud are formed the posterior or sciatic sacks which join which the of the thoracic duct. From all lymphatic ducts protrusions arises, they correspondingly transform into lymphatic vessels of the neck, peritoneum and lower limbs. From the jugular sacks vessels of the head and upper limb are formed
Lymphatic capillaries Diameter of lymphatic capillaries is 10 - 200 micrometer which is some times larger thai tie diameter of blood cap illaries (8-10 mcm). Their width depends on the surrounding connective tissue structure and may change with the tension of lymphatic capillaries, therefore lymphatic capillaries possess different forms  consist of one layer of an endothelium. Peculiarity of the lymphatic capillaries is that they possess strings ("anchor's") filaments which attach to the collagenous fibers of surrounding tissues. Inside the endoieliocytes these fibers continue into the ibers consisting of contractile proteins. Between enciotlieliocytes there are spades, which form the contact between the lymph and the Interstitial fluid. In their protoplasm tere are vesicles containing heterogenous particles lymph and relielng contacts between the lymph and the iterstitial fluid. The distances between endotheliocytes are about 1 man and the vesicles are about 0,02 - 0,06 mem. The presetise of the "anchor's" filaments promotes fixation of the lymphatic capillaries and widening their diameters during the swelling of the surrounding structures. Investigations revealed that the multiple forms of the capillary bed depend on the connective tissue framework of an organ. Large and fine disperstble substances may come Into the spaces of lymphatic capillaries by such ways'
1 Through the places of attachment  between the endotheliocytes; 
2 through pinocitouse vesicles; 
3. Directly through the cytoplasm of the endotheliocytes. Throught interendothelian joints tie big particles enter into Lymphatic capillaries. 
Fusing together the capillaries transform into postcapillaries, which distinguish from the capillaries by the presence of valves. Lymphatic vessels distinguish from the postcapillaries by the presence of smooth muscular cells in their walls. The Lymphatic vessels differentiate from each an other on tie basis of their calibre and the thickness of tie walls. Diverging Lymphatic vessels drcect lymph from the organs to the regional lymphatic nodes.

The collective and drainage diverging lymphatic vessels, which diameter fluctuate between 0,3 to 1,0 mm, have valves hindering opposite direction of current of the lymph. They extend lengthwise

along with the blood vessels, mostly they escort the
blood vessels,

performing drainage function Chief Lymphauv, vessels are found in the composition of nervo-vascular bundles; covered by the general fascial sheath. While heading towards the center lymphatic vessels form inter-and extraorganic plexuses, lymphatic vessels thicken fowards the center. In them the quantity of the smooth muscle cells and elastic fibres increase. Waif becomes 3 layered, in which the inner, middle and outer layers are different, like in walls of the blood vessels. In the thikness of such walls nourishing vessels (visa vasorum lymphorum) and nerves transmitter.

At the level of postcapillaries takes place opposite absorptive process Protiens, particles of the cell do not escape from the space of the lymphatic capillaries and the way for the surplus fluid opens. At the level of the postcapillaries continue the absorption of the fluid from the interstitium.
Lymphatic vessels differentiate from the postcapillaries in the number of nuclei in the wail, which shows transformation of the postcapillaries into tie lymphatic vessels.

 At tie level of postcapillaries the distance between the valves is 130 mem and at the level of initial lymphatic vessels if s 110 -— 9§ mem. Transfonnation of postcapillaries Into the lymphatic

vessels takes place in the following sequence. At Irst the growth of smooth muscle cells takes place in the form of seperate centers between the valves, after that they unite in the form of thin continouse layer. Walls of lymphatic vessels become more compact, muscle cells in the walls of lymphatic vessels have the diameter of around 0, i mm. In the walls of lymphatic vessels except of muscle cells are found adventitial cells, collagen fibres Valves are bicuspid and more dense. They are arranged at one level and have an appearance of double pocketes which resemble swailov's nests. Located on the passage of tie lymph they act as the inlet valves. Accumulation of lymph in the distil sections of the root system is the 1st reason of the movement though slow and feebly visible accomplishes without muscular activity. Valves are usually paired, sometimes one unpaired valve Is also found. The wave of the muscular contraction spreads to the center and moves the lymph.

In lower vertebrates absorbtion of tie lymph and it' s transfer is acconipltstieci by the lymphatic heat. In higher vertebrates one of the active mechanism is the suctial action of the lymphatic vessels. Compressing the fluid towards one side, muscles of the walls at once clear tie way for the new portions of the lymph. Therefore the compressive function of lymph pump harmonizes with {lie suctise act of the lymphatic capillaries, postcapillaries and vessels, lymphatic plexus - it' s a complex of lymphatic vessels anastomised between each and other in tie limited space. Only capillar lymphatic plexus is hard to separate out. The plexuses consist of all forms of lymphatic vessels, lymphatic plexuses are divided into superficial and deep ones, A C. Dogel in the year 1897, the irst studied carefiilly the proper nerve dements of the walls of fie vessels. Nervous plexuses are found in the walls of huge as well as fine vessels Sensory endings are described in the walls of lymphatic capillaries

Framework of initial lymphatic networks determines structure and function of tie organ. In the plain organs networks are iat and in the volum organs there network in ara three dimension. Lymphatic vessels with respect to an organ are differentiated into internal and external organs! vessels. From every organ one or many vessels appear and enter into the lymphatic nodes. The point of exit from an organ are typical usually they coincide with the vascular gates. The lymphatic vessels are cylinderical in form They differ from the Mood vessels by the alternation of multiple constructions and wtclienings, iatercfcangiftg each an other and imparting them well defined shape form. The narrowings correspond the vessels.

In the walls of the lymphatic vessies having less calibre is present fibrous connective tissue and in the vessels having diameter more of* 200 mem the wall

 nodes play big role in the metabolism and transport of the fats from an intestine Lymph nodes also tike part in metabolism of proteins and

production of leucocytes factors, which stimulate growth of the cells of lymphatic system and other tissues of an organism As pointed above, lymphatic system cosists of conducting lymphatic vessels (from capMiirfes to the ducts) and immunopoetic organs Imiiiinopoetie organs or lymphatic formations are divided into central and peripheral parts Central organs are thymus and Fabriceus' bag (or substituted it organs in mammals) If has been proposed thai the fefictioit of Fabriceus' bag (lymphatic organ In the region of cloaca of birds) in mammals is carried out by bone marrow, appendical follicles of the vermiform appendix and small intestine Among the periphral organs they iistc, follicles of tie mucous itiembraies, the tonsils Tonsils are located in places of contacts with tie surroundings in the throut Follicles in form of an individual (folliculi solitarii) or grouped, (folliculi lymphatic! aggregate) are scattered in the mucous membrans of respiratory and digestive systems

1 ingual tonsil is located under multtplayered flat epithelial in the mucous membrane of the root of tie tongue, sometimes it has the form of a paired aggi egation of the lymphatic tissue Surface above the tonsils Is hillocky, number risings from 61 to 15! Between the bumps are found hollows — crypts, immu red to the mucous membrane upto — 4 mm line tonsils are paired and lie in the fossa tonsillaris It1 s diameter is 58 mm X 14 - 22 mm Free surface of the tonsils are covered by the iuunilayred epithelium, here the crypts open It the thickness of the tonsils are scattered round lymphatic nodes (folliculi)

Tonsil of the throat (pharynx) is located In the region of the tormix and partly in lower wall of the pharynx between the pharyngeal openings of the tube In this place 4-6 transverse oblique and thick folds of the mucous membrane are found, inside which lymphatic tissue is located Sometimes the folds strongly expressed and droop out closing the comunication with tie oral part of the pharynx Ducts of tie glands open in the grooves between the folds Tonsil consists of diffuse lymphatic tissue, in which are defined lymphatic nodes Paired tonsils of the toiie (tonsil a tubaria) are located in the thickness of the mucous membrane, in the form of round, separate individual nodes

Peculiarity of all named tonsils, 'forming Pirogov — Valdyer's ring, is that they are layed early and at the moment of birth are fully developed After 20 — 30 yrs of age, all of them and tonsils tubaria after the age of 7 years, are exposed to opposite development (degeneration)

Between capsule and trabeculi, on one side, and the parenchyma, on another side, flat celled spaces-sinuses are found. There are sinuses,

lying directly under the capsule between the capsule and the cortex Along the trabeculi between them from the marginal sinuses and the cortex intermedial cortical sinuses are located They extend into

Intermedial medullar sinuses, which are already present in the medulla between connective tissue trabeculi and soft strips. In the region of the Mlus the gate sinuses, communicating with the intermedial sinuses are found.

Into the marginal sinuses t the bringing lymphatic vessels open, penetrating the capsule. From the gate sinuses initiate lymphatic vessels carry the lymph away. The older person, the more connective tissue In the lymphatic nodes, expanding in the gates (gate's thicknesses) and in the trabeculi la adults the faty matter gatheres in tie lymphatic nodes.

Sinuses represent narrow space, walls of which consist of celts similar to epithelial ones.

With growth from childhood onwards the quantity of lymph nodes decreases and their size increases. Since some small lymph nodes dissapear and the others knit with each am other It' s Important tor clinic to know the types of connection of lymph nodes with each an other, i. e • 
1. Successive!
2 Parallely
3 Collaterally

Vessels which exit from one lymph nodes don't enter to the neighbouring lymph nodes tat come to the remote lymphatic nodes. Lymph nodes and their groups permanently Increase , About 50 groups of lymph nodes have been count eel by BNA and approximatly I 30 by PNA.

Along more important and universal functions of lymph nodes in depending on their topography, one must consider haemopoetic. immunopoetic, protective lit ration and metliabotie functions. Zones of proliferation of B — lymphocytes are bright centers of the follicles of the cortex and of T — lymphocytes are bo named paracortical areas. Except of that, it is known that the lymph nodes prociiise lymphatic cells, blood proteins {globulin) and antibodies. Next important function of lymph nodes is barrier - filtration function. Barrier — filtration theory was at 1 suggested by R. Virchov, Special place occupies data about delaying of the cat - • Is in the 1. nodes Mesentrial lymph Growth changes including their partial reduction, report regular appearance of eging of an organism.
"Number of lymph nodes in different mammals is different e, g. in dog if s 60, In pig 190, in came 300, la horse 8000 In humans 460-1000 It1 s considered that In the part of the lymphatic complex in humans, including 500 - 1000 lymphatic nodes, in adults forms approximatly 1/1 00 th raasa of the body (i. e, 600 - 800 gms).

In mammals and humans the lymph on it1 s way usually is controlled by a lymph node before it reaches central duct (n many cases on the way the lymph meets several nodes

Lymphatic vessels bringing lymph to a lymph node in the number of 2 -4 usually penetrate It' s capsule obliquely from tie convex side. Duing this their wall fuse with the capsule and endothelium of vessels transforms into the endothelium of an angular sinus of the node. Lymph after passing through the node collects In the vessels carrying it out, which exit from the node In the region of it' s gate Nodes are collected in groups. A group has in its composition 1-3 nodes {submental, popliteal, purotidei); others hive 10 — 20 and more (superficial inguinal) nodes. Size of nodes are also distinquishes: from

1.5*2 mm to 21 * 45 mm. Their sizes are different too. Usually they have an oval fas bean' and cirailar forms. In middle and old ages the lymph nodes are ribbon, shaped and segmented forms are found often, which can be considered are result of joining 2 or more small nodes. Form of the node depends on the sarrounding tissue In the region of the triangle of the thigh nodes are more stretched, than that lying in loose cellular tissue (axillares)

Through gates arteries and newes enter into the lymph nodes and veins and lympatic vessels exit, every lymph node is covered by connective tissue capsule From capsule inside the nodes into it's parenchyma thin connective tissue partitions - trabeciiii project. An the concave end of the node the capsule has depression — gate of the node - hilus Here the capsule forms protuberance into the node — connective tissue thickenings, from which short and not much thick offshoots — trabeciiii depart into the parenchyma. In many cases they may join with many longer trabeciiii, while passing the capsular trabeculi In parenchyma delicate network of reticular fibers, is found attached to capsule and trabeculi In the parenchyma of node the cortex dark matter is differentiated,it is located near to the capsule and the light medulla, which located centrally in the node and near to the gates In cortex, the round follicles have a diameter of about 0,5 - 1 mm. consists of infernal, middle and external layers These layers are similar to the layers of walls of the Mood vessels Internal one consists of endothelium, internal elastic membrane and longitudinally arranged muscle cells, middle layer consists of myocytes, collagen and elastic fibres and external one consists of connective tissue External diameters of lymphatic vessels vary from 25 to l700 mcm In the middle layer number of muscle sheaths is three Limphangion is tie valve segment of lymphatic vessel, consists of cental muscular cuff, the wall of the sinus of valves and region of attachment of the valve Their dimensions hesitate from minute to 10 millimeters and depends on the calibre of the vessels and type of an organism In accordance with the international anatomical nomenclature, following lymphatic trunks are assigned, trunci lurabales (dext et sinister), trunci jugulates (dextr et sinister), trunci subclavii (dextr et sin)

li humans in the trunks muscular bundles predominate Thoracic duct b> the structure of its walls is resemble of large vein, consists of 3 layers Thickness of thoracic duct and differentiation of muscular layers in them, in humans arc more than in animals Thickness of the duct decreases from its strarting to its estuary Initial cistern of the thoracic duct has vigorous structure and double layered muscular membrane Lymphatic vessels in children and adults til 40 yrs (sometime till 50 yrs) of ege have well defined contours Involutionary varicosis (thickened parts) ire detennined in adults between 40 —- 50 yrs of age In lymphatic vessels having size to 0,8 mm, protuberances of different forms appear These protuberances aie related to the changes in the walls of fie lymphatic vessels

After 40 yrs of age in iiie intima of the thoracic ducts centers for sclerosis appear, takes place desintegration of elastic fibres, the number of callogen fibres increment and atrophy of myocytes MMcjse membrane reaches maximum maturity in 30 th year of ege appears In early childhood are distinguished huge number of the lymphatic vessels in the mesentnum which are abunduntly anastomosed, In middle aged and older persons lymphatic vessels usually are not anastomosed and rash isolated to the mesentrial lymph nodes Valves of lymphatic vessels appear earlier than that in veins in otitogeiiesis

In the lymphatic circulation of skin, are described 3 periods of growth changes

1 Growth evolution (from birth to 16 yrs )

2 Relative stabilisation (from 20 to 40 - 50 yrs)

5 Growth involution (after 50 — 60 yrs )

Individual and grouped follicles also put up so early. Separate ones are scattered in the mucous membrane of the larynx, trachea, bronchi, pharynx, oesophagus and in the intestine. Number of grouped follicles in appendix vermiformis is 600 - 800. Height and expression of grouped follicles in the ilium changes with the ege. In children and teen ages there are 33 - 80. Peyer's glands and then their number and sizes decrease. Special lymphology

Lymph from whole of the body collects in 2 main ducts. Thoracic duct - collects lumph from the lower limb, walls and organs of the pelvis and abdominal cavity, left half of the head, the neck, thoracic cavity and the left upper limb. It forms in the abdominal cellule tissue at the level ofl2 th thoracic and 1 st lumbar vertebrae, as a result of jioning of the right and left lumbal trunks. In 25 % observation 1 — 3 intestinal trunks enter in the initial part of the duct. Lenght of the duct is 30 — 41 cm. At it' s starting the milky cistern are frequently found. Through aortic opening on the right of the aorta the thoracic duct passes from abdominal to thoracic cavity. Moreover the right crus of the lumbal part of diaphragm plays active role in pushing the lymph forward. At the level of VI — Vll thoracic vertebra the duct turns to the left. At the level of II - III thoracic vertebra turns upward and enters to the jugular or subclavial vein form left at the level of V - Vll cervical vertebrae. On the extend of the duct are defined 7-9 valves. Wall of the duct, located proximaly has fine expression of 3 layers. At the point of origin the duct may be bifurcated and enters into the vein, by 3 - 4 vessels.

Right lymphatic duct may be absent, formed by the combination of right jugular, subclavian trunks. At the place of entrance right lymphatic duct may organize 3 — 4 vessels.

Jugular trunks is formed by the deep cervical nodes, the subclavian trunks from the apical axillar nodes. We begin to the topography of the isolated groups of the lymphatic nodes.

Lymphatic formations of the head and the neck

Lymphatic formations of the head divides according to tapographical principles. Occipital lymph nodes collect lymph from the hairy part of the head and the skin of temporal, parietul and occipital region. Fascial lymph nodes are located on the way of the facial artery, collect lymph from the eyeLall, the muscles of the

 fascial expression, lips and gums, mucous cavity of the mouth and the no3e, submandibular and sublingual salivary glands. Parietal nodes collect lymph from the hairy part and the skin of the forehead, temple, lateral part of the eyelids, external surface of the ear shell, temporo -mandibular joint, parotid and tear glands, external acoustic passage, tympanic membrane and acoustic tube. The mastoid nodes collect lymph from the posterior surface of the ear shell, external acoustic passage and the tympanic membrane. Submandibular nodes collect lymph from the lips, cheeks, nose, tongue, gums and teeth, the medial parts of the forehead, palate, body of the tongue and salivary glands located under the mandible and the tongue. The submental lymph nodes collect lymph from the middle portion of the lips and the tip of the tongue. Retropharyngeal lymph nodes drain the lymph from the cavity and the air passages of the nose, palate, root of the tongue, the oral part of the throat and from the middle ear. On the neck there are 2 groups of lymph organs: superficial lateral and medial ones but every of them are divided on the superficial and deep lymphatic ones. The superficial I. vessels are situated along with the superficial veins and the deep lateral nodes lay along the nervo — vascular bundle. To deep anterior nodes we concern fallowing groups of lymph nodes: prelaryngeal, thyroideal, pretracheal and paratracheal. They are located near the corresponding organs from which they carry lymph. Lateral deep nodes carry lymph from the muscles of the neck, the nervo - vascular bundle, organs of the neck and the face. Upper limb

Lymphatic formations of the arm divided into 2 networks: superficial and deep. Superficial network is scattered outside of the superficial fascia, collects lymph from the skin and subcutaneous cellulose fascia. In it lateral and medial vessels are differentiated Medial vessels accompany V. basilica and are interrupted ~n the cubital nodes (1 — 3 in number), or they break off in axillary lymph nodes. The lateral lymphatic vessels accompany lymph, h. cephalica and reach the axillary nodes. The deep I. vessels collect the lymph from the bones, joints, muscles, accompany the blood vessels and drain to the axillary nodes. The axillary lymph nodes (12 — 45) divides into 6 groups.
· medial (thoracic) in the number of 1 — 9

· subscapular (porterior) in the number of 1 - 11

· central (2 — 12) located between axillary vein and the medial wall of the cavity

-lateral(l - 8)

-
apical located near axillary vein and artery under the clavicle.
From the last nodes subclavicular trunk starts. Into the axillary nodes, except of the vessels of an upper limb, lymphatic vessels enter from
anterior, lateral and posterior walls of the thoracic cavity and mammary glands.

Great practical interest is produced by the lymphatic current from the mammary gland. From its upper quarter lymph drains into the subclavian,

 supraclavian and lower deep cervical lymph nodes. From the lower medial parts into the lower I. nodes of the anterior mediastinum, which are connected with the lymphatic system of the liver. Mainly the lymph drainage from the mammary glands is collected by the medial axillary and parathoracic lymph nodes. Lower limb. 
Lymphatic network of the lower limb is divided into deep and superficial formations. Superficial vessels collect lymph from the skin, subcutaneous cellulose and fasciae. Lymph from the medial half of the foot and medial surface of the leg flow in the vessels, excorting V. Saphena magna, and drains into the superficial inguinal lymph nodes (Inn. inguinales superficiales). From lateral half of the boot and lateral surface of the knee lymph is collected by the vessels, excorting V. Saphena parva, and drains into the superficial popliteal nodes (Inn. poplitei superficiales). Deep vessels start in the form of 3 collectors: 2 plantar and 1 dorsal ones. Intraorganic lymph vessels of the muscles, bones, ligaments and articulations drain Into them. On the leg and the thigh lymphatic vessels are scattered along with the blood vessels, lie with them in one fascial vaginas and break off in the deep inguinal lymph nodes. On their pathway separate lymph nodes are scatterd Into the deep inguinal vessels the lymph drains from the glutead and obturatorial vessels.

Inguinal lymph nodes (Inn. inguinales) divides into superficial (4 - 20) and deep (1-7). Among superficial nodes there are superior (along lig. inguinale), middle (on the perforate superficial plate) and inferior in region of the inferio" horn Deep inguinal lymph nodes (1 — 7) are located in sulcus iliopectineus near the vessels of the thigh. The upperst nodes of them is (Pirogov's), located in the internal ring of the femoral canal. From deep inguinal lymphatic nodes the lymph leads towards pelvis lengthwise along with the external iliac artery. Pelvis

Lymphatic nodes of the peMa divides into 2 groups visceral and parietal ones. Visceral nodes collect lymph from superficial and deep lymphatic network of the organs. The visceral nodes are named nodes around the bladder, parauretral, pararectal etc . Lymph from these nodes flows to common iliac and subaortal I. nodes. Parietal lymph nodes, collecting lymph from the walls of the pelvis are located around the big blood vessels. On the lateral surface around a. iliac interna 4 — 5 internal iliac lymph nodes (Inn. iliaci interni) are located, near to gluteal arteries gluteal lymph nodes lie, lengthwise along obturatorial artery obturatorial lymph nodes lie. On the anterior surface of sacrum there are Inn. sacrales. Around internal and external iliac arteries, 1. vessels towards common iliac nodes and from there to lumbal nodes, laying near abdominal aorta and nana cana infenor.

Abdoment In the abdominal cavity visceral and parietal lymph nodes are differentiate. Parietal ones are located near and lenghtwise along the blood vessels: lumbal (11 — 41), precaval, retrocaval and intermedial lumbal ones. Visceral fymph nodes are situated lenghtwise along the corresponding blood vessels, Inn. coeliaci collect

 lymph from the stomach, pancreas, — suprarenal glands — spleen and kidneys. From Inn. coeliaci lymph runs to lumbal trunks. From the walls of the stomach the lymph is collected by the left and right gastral lymph nodes situated in the lesser curvature,to which from atrium pylorici and pars cardiaca of the stomach the lymph runs. Into the atrium pyloricum lymph drains from the pancreatic lymph nodes (Inn. pancreatici). Splachnic lymph nodes collect lymph from the spleen, the stomach and the pancreas. Ponn the liver lymph flows to the lumbal trunks, sometimes into thoracic trunk, throught the ligaments lymph flows from the upper surface of an organ into the anterior mediastinal nodes. In the mesentrium of the small intestine lymph nodes are distributed in 3 arches. There are in common of 66 — 404 nodes in the mesentrium. Beside of this there are caecal, transversal caecal, iliocaecal, rectal and sigmoidal nodes. In 25 % incidents 2-3 intestinal trunks from the intestine depart and flow into the thoracic lymphatic duct. 

Thorax

In the thoracic cavity parietal and visceral nodes are differentiated. The parietal nodes are related with parasternal lymph nodes, which flow lymph from the upper surface of the liver and the mammary glands; intercostaI(l - 7), upper phrenical (diaphragmal). Latter the lymph collects from pericardium and the diaphragm.

Visceral nodes are divided into posterior and anterior mediastinal. Among anterior nodes there are precaval (1 — 11), preaortal (3 — 18) nodes, distributed on the arch of aorta before entrance to v. cana superior collect lymph from the pericardium and the thymus At posterior mediastinum intraortoesophagals, bronchopulmonal (4 — 25) and tracheobronchial lymph nodes appear. Lymph from the organs of mediastinum and walls of thoracic cavity is collected by corresponding right and left bronchomediastinal trunks. Right bronchomediastinal trunk like thoracic trunk pour into jugular or subclavian veins in the form of 3 — 4 separate ducts. Lymphatic circulation plays big role in spreading of malignant tumours, especialy in the opposite flow of the lymph.

Concluding lecture, we remember that in the evolutionary stadges of the lymphatic system many new valuable informations have been added by our native scientists. Along with that lymphatic system continues to be one of the most mysterical part of the organism. Especially Prospective append studies of microlymphology and discoveries of new methods influencing the functions of the separate parts of the lymphatic system and the metastasirization of the malignant tumours.

 Equipment used: the skeleton, tables, specimens, slides.
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