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28. The bleeding in abdominal cavity has name: 

a) hemorrhoaea; b) hematoma; c) metrorrhagia; d) hemarthrosis; e) haemoperitoneum.
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19. For a chemical hemorrhage control is used:

a) calcium chloride; b) sodium chloride; c) flucloxacillin; d) mercury chloride; e) fibrinogen

20. For a chemical hemorrhage control is used:

a) ethyle alcohol; b) procain; c) dicynone; d) heparin; e) Dextran 40.

21. The biological hemorrhage control include: 

a) blood transfusion; b) hemodes intravenously; c) sodium chloride intravenously; d) hydrogen dioxide; e) heparin

22. The vascular suturing belongs to: 

a) temporary hemorrhage control; b) final hemorrhage control; c) biological hemorrhage control; d) chemical hemorrhage control; e) physical hemorrhage control 

23. For final hemostasis at a rupture of spleen is used:

a) spleenectomy; b) vascular suturing; c) ligation of a splenic arteria; 

d) dicynone; e) wound package.

24. Physical final hemostasis include:

a) surgical diathermy; b) ultraviolet irradiation; c) wound package; d) waves of ultrahigh frequency; e) microwave energy

25. Biological method of a final hemostasis:

a) injection of sodium chloride; b) injection of сalcium chloride; c) injection of cryoprecipitate; d) injection of fibrinolysin; e) injections of fibroblasts.

26. Hemopericardium - it is: 

a) bleeding in a pleural cavity; b) bleeding in abdominal cavity; c) bleeding in pericardial space; d) rectal bleeding; e) bleeding from urinary bladder.

27. The bleeding in an articular cavity has name: 

a) hemorrhoaea; b) hematoma; c) metrorrhagia; d) hemarthrosis; e) melena. 

 a) tertiary; b) secondary; c) daily; d) night; e) temporary.

10. For III degree blood loss is characteristic: 

a) tachycardia 100 beats in 1 minute; b) haemoglobin 98 g /l; c) increased central venous pressure; d) deficiency of blood circulating volume - 42 %; e) hourly diuresis – 100ml.

11. For ІІ degree blood loss is characteristic: 

a) tachycardia 110 beats in 1 minute; b) haemoglobin 68 g /l; c) increased central venous pressure; d) deficiency of blood circulating volume - 22 %; e) hourly diuresis – 100ml.

12. Hemorrhage is characterized by: 

a) bradycardia; b) increase of arterial pressure; c) obesity; d) skin pallor; e) polyuria;

13. The hemorrhage control can be: 

a) schedule; b) urgent; c) temporary; d) gradual; e) usual.

14. The hemorrhage control can be:

a) single-step; b) extraordinary; c) final; d) fractional; e) surgical.

15. Temporary hemorrhage control include: 

a) ligation of a blood vessel; b) vascular suturing; c) clamping of a blood vessel; d) surgical diathermy; e) laser coagulation.

16. Finally bleeding can be stopped by :

a) Esmarch's tourniquet; b) pressure bandage; c) Esmarch's mask; d) bandages with spasmolythic medicine; e) bandage with heparin.

17. At application of a tourniquet simultaneously shoud be given:

a) analgetics; b) spasmolythics; c) heparin; d) flucloxacillin; e) nitrofurazone

18. For a chemical hemorrhage control is used:

a) hydrogen oxyde; b) adrenalin; c) athropin; d) heparin; e) nitrofurazone

Hemorrhage, or bleeding, is the escape of blood from the blood vessels as a result of an injury or de​fect in the permeability of their walls. Blood loss is a life-threatening condition, which necessi​tates prompt treatment, as the life of the injured person invariably depends on how fast the doctor can deal with the problem.

Classification of hemorrhage

1. Depending on reason hemorrhage is classified as:

a) hemorrhage due to mechanical damages, disruption of a vessel (hemorrhage per rexin); 

b) hemorrhage due to ero​sion of blood vessel (hemorrhage per diabrosin); 

c) hemorrhage due to a defect in the permeability of the vascular walls (hemorrhage per diapedesin).

d) hemorrhage due to defects of chemical blood composition, coagulating and anticoagulating blood systems;

2. Depending on type of bleeding vessel: 

a) arterial; b) venous: c) capillary: d) parenchymatous; e) mixed;

3. Depending on relation to external evironment and external clinical signs:

a) external: b) internal; c) occult;

4. Depending on of the manifestation:

a) primary; b) secondary.

The mechanical damages of vessels can takes place at opened and closed traumas (fractures and wounds), burns and frostbites.

Hemorrhage due to ero​sion of blood vessel occurs at defects of vascular wall integrity due to invasion by tumour and its destruction by spreading ulcers at necrosis, etc.

Bleeding in abdominal, pleural cavities frequently are massive because, they rarely stopped spontaneously. Is was established that, a blood, coming out in serous cavity, looses ability for coagulation, and the walls of these cavities do not create mechanical obstacle for blood, besides, in pleural cavity, because of negative pressure is created a vacuum effect. Coagulation of blood disturbs because of fall from blood fibrin, which is on serous cover, but process trombogenesis does not disturbs. Effusions of blood in tissues are results of impregnation of tissues by blood with formation of swelling. The sizes of effusion of blood can be different, that depends on calibre of damaged vessel, duration of bleeding, state of coagulating blood system. Massive effusions of blood can be attended with stratification of tissues with formation of artificial cavity, filled by blood - hematoma.

The occult bleeding - bleeding without clinical signs (bleeding from gastric and duodenum ulcers). Such bleeding can be diagnosed only by special laboratory and instrumental methods (fibrogastroscopy, arthroscopy, ulrtrasound examination, abdominal tap, etc.)

Bleeding, which occur immediately after vessel damage are primary, and developing over some time interval after damage - secondary. Last can be early, if occurs in first 3 days and late - over long time (from 3 days to a few days, weeks) interval after injury.

ACUTE HEMORRHAGE

Intractable bleeding is life-threatening due to development of shock. Its severity depends on the intensity, duration of bleeding and the volume of blood loss. A fast decrease (i.e. as much as 30%) in blood circulating volume can cause acute anaemia, hypoxia of the brain that can be fatal. When bleeding persists for a long period but in smaller amounts, there are only few 
TESTS

1. The bleeding is accompanied by: 

a) blood escape from a vascular channel; b) blood escape from a vascular and lymphatic channel; c) disturbances of defecation; d) infrequent pulse; e) increase of arterial blood pressure.

2. As a result of a bleeding:

a) decreases blood circulating volume;  b) increases blood circulating volume; c) blood circulating volume at first decreases, then increases; d) oxygenation of tissues improves; e) skin becomes pink in colour.

3. The bleeding can be: 

a) true; b) false; c) mechanical; d) usual; e) simple.

4. The bleeding can be: 

a) simple; b) difficult; c) true; d) arrosive; e) combined.

5. For an arterial bleeding is characteristic:

a) blood of dark red colour; b) all wound bleeds; c) gradual bleeding over all wound surface; d) increase in blood circulating volume; e) scarlet colour of a blood

6. Parenchymatous bleeding is bleeding from: 

a) stomach; b) pancreas; c) intestine; d) urinary bladder; e) inferior limbs.

7. The hematoma is:

a) collection of a blood; b) arterial bleeding; c) venous bleeding; d) early bleeding; 

e) malignant tumour of a subcutaneous fat.

8. Parenchymatous bleeding is bleeding from:

a) stomach; b) liver; c) gall bladder; d) intestine; e) subcutaneous fat.

9. The bleeding can be: 

Biological methods. Direct blood transfusion is the most effective. In addition, transfusion of small amounts (100-150 ml) of freshly frozen blood, plas​ma, platelet mass, fibrinogen, prothrombin complex, antihemophilic globulin, cryoprecipitate is also recommended. These agents are indicated for con​genital or acquired deficiency of blood coagulating factors as is the case in pernicious anaemia, hemophilia, leu​kemia, hemorrhagic disorders etc.

Topical haemostatics. In parenchymal bleeding resulting from a liver rupture specific biologic packs (a muscle or the omentum as a free flap or a pedun​cular flap, i.e. a flap on a peduncle) are used. Quite effective is the use of fibrin sponge, biological anti​septic pack, haemostatic and gelatin sponges. Hae​mostatic and gelatin sponges, biological antiseptic packs are used to arrest bleeding from bones, mus​cles, parenchyma organs, capillaries, as well as for the package in bleeding from the sinuses of the dura matter.

Thrombin (a substance obtained from the plas​ma of donors blood) is effective in capillary and parenchymal bleedings as it influences the conversion of fibrinogen into fibrin. Prior to its use it will be dissolved in normal saline to soak sterile gauzes or the haemostatic sponge and then applied to the bleeding surface. The use of thrombin is contraindicated in bleeding from major vessels, since it can induce the fatal generalised thrombosis.

COMBINED METHODS OF BLEEDING CONTROL

Several methods of hemostasis can be combined to increase their efficacy. Of the most commonly used are muscle or glue to wrap around the sutures on the vessel, different types of sutures and biologi​cal packs used simultaneously to stop the parenchymal bleeding, etc.

circulatory changes, if at all, and the patient can live with as low as 20 g/l of hemo​globin. This is explained as follows. A decrease of blood circulating volume leads to a decrease in venous pressure and the heart ejection force which, in turn, stimulates adrenal secretion of catecholamines and, therefore, vasoconstriction and a decrease of vascular volume: all these maintaining ap​propriate hemodynamics in a safe state.

The clinical signs of blood loss occurs at decrease of blood circulating volume. On volume of the lost blood, blood loss is classified as mild, moderate and severe. Mild degree - the blood loss up to 20% of circulating blood volume (up to 1000ml on 70 kg of males weight). General condition satisfactory or moderate heaviness, skin is pale, appears sweating. Pulse rate - 90-100 in 1 minute, arterial blood pressure -100-90/60 mm.Hg., anxiety will changes on light inhibition, consciousness clear, lightly hurried breathing, reflexes decreases. Without compensation of blood loss patient will survive without expressed disorders of the blood circulation.

Moderate degree - the blood loss from 20 to 30% of circulating blood volume (from 1000 to 1500 ml). General condition of middle heaviness- occurs an expressed pallor of skin, sticky sweat, pulse rate 120-130 in 1 minute, weakness,  arterial blood pressure 90-80/50 mm.Hg, hurried shallow breathing, expressed oliguria. Without compensation of blood loss patient can survive, however with considerable disorders of the blood circulation, metabolism and dysfunction of organs, especially liver, kidneys, intestine.
Severe degree - the of blood loss from 30 to 50 % of circulating blood volume (from 1500 to 2500 ml). Condition of the patient severe or agony, oppression of motional reaction, skin and mucous membranes are pale - 
сyanotic or with spotty hue. A patient frequently looses consciousness, a pulse is thready, 130-140 in 1 minute, periodically is not counted, maximum arterial blood pressure from 70-60 to 50 mm.Hg., central venous pressure low, a breathing superficial infreqent, limbs and body are cold. In severe blood loss at the patient develops acidosis with subsequent marked destruction of the microcirculatory system and aggregation of red blood cells in the capillaries. Oliguria (i.e. a reduction in urine volume), which is initially of reflex in character. At the stage of decompensation occurs anuria (i.e. cessation of urine production), resulting from the insufficient renal perfusion.

This degree can he converted, if compensation of blood loss gives a rapid effect. If compensation of loss of blood does not give a rapid effect and insignificant temporal improvement, it is a symptom of death of parenchymatous organs, and this stage becomes torpid. Blood loss of 50-60% circulating blood volume leads to rapid death of organism from stop of cardiac activity due to insufficient heart muscle blood supply. 

Laboratory investigations. Checking for levels of the red blood cells, hemoglobin and hematocrit should be done on admission and repeated afterwards. In severe bleeding, the results of the investi​gations mentioned may not serve as objective indi​cators of the degree of hemorrhage in the first few hours, since autohemodilution occurs with time, reaching its maximum within 1-2 days. It is hematocrit and blood specific gravity which can be relied upon in judging about the interrela​tionship between the cellular components of blood and plasma. For finding degree of blood loss in hospitals is applied determination of relative blood and plasma specific gravity with use of copper sulphate solution with specific gravity from 1,034
freezing of tissues is safe to the areas surrounding those exposed to cryonecrosis.

Chemical methods. Haemostatics may be of a resorptive or topical action. Resorption occurs when the substance enters the circulation, while topical effect is visible on the direct applica​tion to the bleeding tissue.

Haemostatics with resorptive action are widely used for internal bleedings. Inhibitors of fibrinolysis have been widely used to decrease the blood fibrinolytic activ​ity. Bleeding associated with an increase in the blood fibrinolytic activity is encountered during operations on the lung, heart, prostate, in liver cirrhosis, sepsis and following transfusion of large amounts of blood. Biologic antifibrinolytic substances include contrycal, trasylol (aprotinin), while aminocapronic acid and ambenum are synthesised.

Dicynone and etamsylate enhance the formation of thromboplastin, normalise vascular permeability and improve microcirculation. Rutin, ascorbic acid and carbawchrome are used to normalise the per​meability of vascular walls.

Vicasol, a synthetic water-soluble analogue of vi​tamin K, is applicable for haemorrhage associated with a deficit of prothrombin (e.g. acute hepatitis and mechanical jaundice, parenchymal and capil​lary bleeding following injuries and surgical manip​ulations, gastrointestinal and nasal bleeding, haem​orrhoids).

Conversion of prothrombin to thrombin requires a slight amount of calcium ions that are available in the blood. Therefore, the use of calcium as a hae​mostatic substance is justified only in massive trans​fusion of citrated blood, since on reaction with cal​cium citrate ions tend to lose their anticoaguiative properties.

from biological materials (e.g. fasciae, aponeuroses, muscles and venous walls). An «auto-vein» (the superficial veins of the thigh or forearm) is most commonly used.

In vascular surgery auto- and allotransplants of arteries and veins are used for grafting (e.g. heterografts or xenotransplants, which are made of synthetic compounds). Performing an «end-to-end» anastomosis or suturing the graft ensures reconstruction.

Physical methods. Thermal means of haemostasis are based on the fact that on exposure to high or cold temperatures proteins coagulate inducing a clot formation cold can cause vascular spasm. This is of great importance for bleeding arrest during opera​tion. In diffuse bleeding from a bone a piece of gauze soaked in hot normal saline is applied. The applica​tion of ice packs in cases of subcutaneous haematoma or swallowing of ice cubes in cases of gastric bleeding is widely used in surgery.

Surgical diathermy involves the passage of high frequency electric current by knife or button elec​trode to generate heat in the tissues for the coagula​tion of bleeding vessels. It is mainly used to control bleeding from subcutaneous and muscles' vessels as well as from minor vessels of the brain. The surgical diathermy may be applied provided that the wound is dry, and the voltage of the current is not high enough to cause tissue burn since it can itself cause bleeding.

Laser (focused beam of electronic rays) is used in patients with peptic ulcer-associated upper GIT bleeding, haemophiliacs and in oncologic opera​tions.

Cryosurgery is the local application of cold, most​ly in tumours of the organs with intense blood sup​ply (e.g. the brain, liver, kidney). Local 

to 1,075 (Philips method). At relative blood specific gravity 1,057-1,051 blood loss is 500 ml, at 1,051-1,046 - from 500 to 1000ml, at 1,046-1,041 blood loss is from 1500 ml and more.

Knowing relative blood viscosity and hematocrit is possible to determine blood circulation deficiency. Is used a following formula: 

a)
blood circulating deficiency for mail =1000*V+60*Ht- 6700;

b)
blood circulating deficiency for femail =1000V+60*Ht- 6060;

V- relative blood viscosity; Ht- hematocrit

A progressive decrease of venous blood pressure sug​gests that the heart is not receiving enough blood due to decrease in blood circulating volume. It is measured either in the superior or inferior vena cava. This is performed with a catheter passing through the median cubital or long saphenous vein. The most factual method is whereby the amount of blood loss is checked by calculating the deficiency in blood circulating volume and its components (i.e. circulating plasma volume, volume of cellular blood components, etc). The method consists of the introduction of specific indicators (Evans's blue, radioisotopes, etc.) into the vascular system. The con​centration of the diluted indicator in the blood helps determine the plasma volume; using the standard table and the hematocrit value allows for the cal​culation of blood circulating volume and globular volume. The normal values of blood circulating vol​ume and its components are found from the stan​dard table based on the patient's body weight and sex. The difference between the normal and the ac​tual values is used to estimate the deficit in blood circulating volume, circulating plasma volume and the globular volume, i.e. the amount of blood lost.

Special diagnostic methods. If internal bleeding is suspected, diagnostic puncture should be per​formed (thoracocentesis in haemothorax, laparocentesis in haemoperitoneum, arthrocentesis in haemarthrosis, puncture of the posterior vaginal fornix in ruptured ectopic gestation or ovarian cyst), if indicated, X-ray, ultrasound scanning and com​puted tomography can also be used. Endoscopic methods include gastroscopy, rectoscopy, laparoscopy, cystoscopy and arthroscopy.

It will be noted that clinical symptoms and signs as well as the laboratory findings are used to evalu​ate the severity of blood loss.

Treatment. The treatment of hemorrhage must be started with maximum swiftness, since a prompt initi​ation of therapy can prevent the hemorrhagic shock. The management of severe bleeding has to be started with infusions of blood substitutes before blood grouping and cross-matching. It is important because the human body's tolerance of the plasma loss and hence a decrease in the circulating blood volume is lower than that of the fall in red blood cell count. Albumin, protein and polyglucin are readily held in blood vessels; crystalloids can be used if necessary, but they tend to leave the vascular sys​tem rather early. Low-molecular dextrans (rheopolyglucin) replenishes the intravascular fluid volume, which improves the microcirculation and rheologic properties of blood. Blood transfusion should he considered whenever hemoglobin and hematocrit levels fall as low as 80 g/1 and 30, respectively.

In severe acute bleeding, blood transfusion should be started by the fast flow method through one, two or even three veins, while slow infusion can be justifiable only after the systolic blood pressure has at least risen to as high as 80 mm Hg. Acidosis is corrected by giving sodium bicarbonate, trisamin and lactasol. The drugs that in​crease the vascular tone, or vasopressors, should be avoided until the volume of circulating blood has 
Vascu​lar clamping. Bleeding from the vessels that are difficult to ligate can be stopped using silver clamps (i.e. vascu​lar clamping). 

Organ resection. For primary arrest of bleeding from the hollow viscus; part of the organ (e.g. stomach resection in bleeding gastric ulcer) or a whole organ (e.g. splenectomy in ruptured spleen) has to be re​sected. Special sutures may occasionally be applied (e.g. at the edge of the liver affected).

Artifi​cial vascular embolism. To stop bleeding from the lung, gastrointestinal tract and cerebral vessels a special method of artifi​cial vascular embolism has been recently implement​ed; this involves the use of absorbable (e.g. gelatin, muscle homogenate) or non-absorbable (e.g. silicon, polysterol) substances.

Vascular sutures. There exist both manual and mechanical vascular sutures. Suturing a vessel is rec​ommended whenever restoration of the patency of major vessels is necessary.

Circular vascular sutures are placed manually us​ing atraumatic needles. Ideally, an «end-to-end» connection is performed. Vascular sutures should be very compact and airtight and meet the following requirements:

1) a lack of strictures or bumps (not to impede the blood flow);

2) minimum threads appearing in the lumen.

Circular vascular sutures can be made using tantalum staples, Donetski's ring. Mechanical su​tures are perfect enough not to obstruct the vascular lumen.

Lateral vascular sutures are placed when the ves​sels are injured adjacently. On suturing, the vessel can be strengthened with the muscle and fascia.

Prosthetic repairing. A large tissue defect resulting from the injury or surgery (e.g. following the excision of a tumour) can be covered with a patch 

5) combined.

Mechanical methods include ligation of the bleed​ing vessel inside the wound or somewhere ligation of the bleed​ing vessel along it. After the temporary arrest of bleeding has been achieved, the definitive care will be provided. This involves surgical wound debridement, revision of the wound, and incision of the soft tissue along the vas​cular bundle. The vessel's central and peripheral ends are first identified; to pick these up and ligate the vessel artery forceps are used.
Ligation of the vessel along its length is indicat​ed when its ends cannot be identified in the wound. This precludes its ligation in the wound (e.g. injury to the internal and external carotid arteries). This is also the case in secondary bleeding when the erod​ed vessel is located in the midst of the inflammatory mass. This calls for identification, isolation and li​gation of the vessel using the topographic landmarks, which, however, does not ensure the arrest of bleed​ing from the peripheral ends of the artery or its col​laterals. When the surgeon fails to find the ends of the bleeder, they ligate the vessel together with the surrounding soft tissues. If it is not possible to ligate the vessel after its picking up with a clamp or forceps, the clamp can be left in the wound for 8 to 12 days (until the vessel has reliably thrombosed).

Twisting of the bleeding vessel. To stop bleeding from small vessels, these can be picked up with a clamp and rotated.

Wound package. Bleeding from smaller wounds and injuries to small vessels can be arrested by pack​age. Dry swabs or those soaked in antiseptic solu​tions can be used. Anterior and posterior packages used to stop the nasal bleeding can serve as a typical example.

been fully restored, since they are likely to aggra​vate hypoxia. Alternatively, steroids act to enhance myocardial contractility and counteract peripheral vascular spasm. Oxygen therapy should also be considered; especially effective is hyperbaric oxygenation, which is used after bleeding has stopped.

External bleeding. External bleeding is the major sign of injury. The colour of the escaping blood de​pends on the type of the vessel affected: it is bright red in arterial bleeding and dark red in venous hem​orrhage. It is noteworthy that the lethal bleeding within a few minutes after injury may result not only from a damage to the aorta but also from that to the femoral or axillary arteries or even larger veins. In​jury to the major cervical or thoracic vessels can lead to a very serious complication - air embolism. This occurs as a result of air entering the neck veins through the laceration, which subsequently reaches the right cardiac chambers to finally obstruct the branches of the pulmonary artery.

Internal bleeding. This is usually due to traumatic injuries or pathology of or around the vessel. Mak​ing the diagnosis of internal bleeding is more dif​ficult than that of external. The clinical picture incorporates the general signs associated with hem​orrhage and local ones that vary with the location of the bleeding vessel.

In acute anaemia (e.g. due to a ruptured ectopic pregnancy or ruptured spleen with subcapsular hematoma) the clinical picture is as follows:

1. extreme pallor of the skin and visible mucous membranes;

2. blurred vision;

3. dizziness;

4. thirst;

5. drowsiness;
6.
fainting (in severe cases);

7.
tachycardia (120-140 beats per minute);

8.
hypotension.

If the bleeding is slow or mild, the signs develop gradually.

When blood escapes into a hollow organ and is discharged via a natural opening outside, the origin of the bleeding (e.g. the blood oozing out of the mouth can be a result of bleeding from the lung, tra​chea, pharynx, oesophagus, stomach or duodenum) is always difficult to elucidate. The colour and type of blood is, therefore, of great importance:

• foamy bright red blood (in bleeding from the lung);

• ground coffee-like vomitus (in gastric or duode​nal haemorrhage);

• melaena, or black stools ( in bleeding from the upper GIT);

• bright red blood coming from the rectum (in bleeding from the sigmoid colon or rectum);

• hematuria (in bleeding from the kidney or uri​nary tract).

To locate the bleeding vessel, specific diagnostic procedures are to be performed: passing a probe into the stomach; digital per rectum examination; endo-scopic methods like bronchoscopy in diseases of the lung, oesophagogastroduodeno-, rectosigmoido-. and colonoscopies for gastrointestinal haemorrhag​es, cystoscopy for diseases of the urinary tract, ultra​sound, X-ray are applicable. They are most impor​tant for occult bleeding which is not heavy or presents atypically. A radioisotope method can also be used to diagnose internal bleeding. The gist of the method is that a radioactive isotope (normally a colloid solu​tion of gold) injected intravenously accumulates, to​gether with the hemorrhaged blood, in a tissue, 
haemostasis if the bleeding originates from veins or small arteries, soft tissues, the scalp, the elbow or knee joint. To achieve a tight package, the gauze should be tightly packed in the wound and pressure ban​dage applied over it. The tight packing of the knee fossa is contraindicated because this often leads to pedal gangrene. Pressure with load (e.g. a sand bag) or in combination with an ice pack (e.g. a bag with ice) is used for intra-tissue bleeding and prevention of postoperative haematoma.

Blood vessel clamp. If the bleeding vessel is located deeply inside (e.g. at the base of a limb, in the abdominal cavity, chest) and none of the methods of temporary hemostasis can be applied, the artery forceps or ves​sel clamps can be used. It is noteworthy that this can cause damage to some vital organs. Hence it is advisable to:

a) control the bleeding by digital pressure;

b) dry the wound of blood;

c)
apply the clamp on the bleeding vessel. 

Temporary blood vessel shunting. This is required to re​store blood circulation in an injury to a major ar​tery. A firm elastic tube is usually applied to both ends of the injured vessel and then fixed by ligatures. The temporary vascular shunt can function for between sev​eral hours and several days, before the effective de​finitive haemostasis has been undertaken.

DEFINITIVE HAEMOSTASIS

The methods of definitive haemostasis are divided into the five groups:

1) mechanical;

2) physical;

3) chemical;

4) biological;

periodically (ev​ery 10-15 minutes) be released until the reappearance of the arterial blood How, before it is reapplied. At this point press on the bleeding vessel with the fingers in the wound or apply some instrument with a plug to the bleeding point. Reapply the tourniquet either somewhat below or above the original place. Subsequently, if necessary, the removal and reapplication of the tourniquet can be repeated (in winter time every 30 minutes, in summer each 60 min​utes). Replace the tourniquet by a transportation splint, in cold periods the extremities being covered with warm clothes to prevent frostbite. Transport the pa​tient supine with analgesics having been given. Long and crude compression of tissues by a tour​niquet can cause paresis and palsy of the limbs re​sulting both from traumatic damage to the nerves and ischaemic neuritis because of insufficient oxy​gen supply. Tissue hypoxia favours the proliferation of anaerobic infections, i.e. the species of bacteria able to survive without free oxygen. To prevent com​plications, stop bleeding by temporary application of an air-filled cuff to the proximal part of the limb. At this site the pressure applied must be higher than the arterial blood pressure. 

Flexion of the limb in a joint. This method is ef​fective provided that the limb can be flexed fully at the elbow joint and bandaged in that position to stop bleeding from the vessels of the forearm and the hand and at the knee joint to control haemor​rhage from the vessels of the leg and foot. If the bleeding site of the femoral artery is too high for a tourniquet to be applied, the thigh can be fixed to the abdomen, with the knee and hip joints maxi​mally bent.
Wound package combined with application of a pressure bandage, immobilisation and raising the extremity is a suitable method of temporary 
cav​ity or hollow organ. An increase in radioactivity at the area damaged is found during radiometry.

The diagnosis of bleeding into an entrapped body cavity (the cranium, spinal canal, thoracic and ab​dominal cavities, pericardium and synovial space) tends to be the most complicated. The specific signs of fluid accumulation in a cavity and the general signs of bleeding are indicative of various types of internal bleeding:

Haemoperitoneum or accumulation of blood in the abdominal cavity, is associated with

• lacerations and blunt injuries to the parenchymal organs (the liver, spleen) or mesenteric vessels;

• rupture of an ectopic pregnancy or an ovarian cyst, loosening of the ligature placed on a bleeding vessel when it loosens or unties postoperatively, etc.

The local signs of intraabdominal bleeding may be as follows:

• restricted abdominal breathing;

• abdominal pain;

• slight rigidity of the abdominal wall;

• mild peritoneal tenderness (Blumherg's sign);

• dull tympanitic sound over the areas of blood accumulation (when about 1000 ml are accu​mulated);

• bulging the posterior fornix in women on vagi​nal examination.

The patients suspected of having hemoperitoneum should be closely monitored (particularly in terms of their hemoglobin and hematocrit val​ues) are monitored in dynamics. A progressive fall in these makes the diagnosis of hemoperitoneum most likely. It will be noted, however, that if bleed​ing is secondary to the rupture or tear of a hollow organ, the signs of hemoperitoneum can be masked by those of the impending peritonitis. To verify the diagnosis, laparocentesis using a «balloon» cathe​ter, peritoneal lavage as well as laparoscopy play a very important role. As soon as the diagnosis is con​firmed. the patient must be immediately laparoto-mised with exploration of the abdominal cavity and stoppage of bleeding.

Haemothorax, or accumulation of blood in the pleural cavity, results from

• injuries to the chest and lung:

• surgical manipulations:

• diseases of the lung and pleura (tuberculosis, tumours, etc.).

Severe bleeding is usually due to injuries to the intercostal and internal thoracic arteries.

Hemothorax divides into mild, moderate and severe (total).

In mild cases, blood is accumulated only in the pleural sinuses of the pleural cavity; in moderate cases, its level can reach the scapular angles; and in se​vere haemothorax the pleural cavity is completely filled with blood. Owing to the anticoagulant prop​erties the blood that has accumulated in the pleural cavity is not generally inclined to clotting, except for the catastrophic bleeding.

The clinical features of haemothorax depend on the intensity of bleeding, pressure on and displace​ment of the lung and mediastinum.

In severe cases, the clinical picture involves chest pain, restlessness, skin pallor and cyanosis, dysp​noea, cough (occasionally with blood, which is re​ferred to as haemoptysis), dull percussion note, an increase in vocal fremitus, mute breath sounds, fast pulse and low blood pressure. The degree of anaemia depends on the amount of the blood loss. The aseptic inflammation 
during opera​tions. For this, the surgeon will quickly put on ster​ile gloves or clean their hands with alcohol and iodine and press on the vessel or hold it inside the wound. 

Ap​plication of Esmarch's tourniquet. In carotid arterial bleeding a tourniquet on the neck using a board or across the contra-lateral axilla is rarely applied. Instead, Cramer's splint is usu​ally placed on the intact side of the neck to serve as a supporting frame. The tourniquet is applied to it and around some gauze pack that has been put on the bleeding vessel on the other side of the neck. If there is no splint at hand, the patient's intact hand is put on his/her head and bandaged. Never apply a tourniquet to the abdominal aorta as this can cause damage to the abdominal organs. The tourniquets used to arrest bleeding are broad, Hat, rubber bandages applied to the proximal parts of limbs which have been emptied of blood by the ap​plication of elastic bandages distoproximally (Esmarch's tourniquet) or 1,5 m long tapes with metal​lic chains on one end and hooks on the other. In arterial bleeding or when massive bleeding is sus​pected the tourniquet will be applied proximally from the in​jured site. First put a wet sheet or towel onto the area where the tourniquet is to be fixed, i.e. make a soft pad. The tourniquet should be applied firmly, for 2-3 rounds; the last one will be slightly loosed and fixed to the hooks. The personne, who applied tourniquet must write down the time when the tourniquet has been applied, since keep​ing a tourniquet for more than 2 hours on the lower limb and for above l hours on the upper one can result in ischaemic necrosis. The disappearance of pulse on peripheral arteries, arrest of bleeding and a slightly pale discolouration of the skin below the tourniquet level suggest that it has been applied cor​rectly. If the patient's transportation takes more than I'/, hours, the tourniquet should 
Temporary methods of hemostasis. 

a)
digital compression of a blood vessel;

b)
ap​plication of Esmarch's tourniquet;

c)
flexion of the limb in a joint;

d)
wound package; 

e)
pressure bandage;

f)
raising the extremity;

g)
blood vessel clamp;

h)
temporary blood vessel shunting.

Digital compression of a blood vessel. This can quickly arrest the hemorrhage, if the bleeding artery has been pressed on cor​rectly. However, it is difficult to keep pressing on a vessel for more than 15-20 minutes. Press on the artery at the sites where it lies superficially and around a bone:

• the carotid artery - the transverse process of the C6 vertebra;

• the subclavian artery - the first rib;

• the brachial artery - the internal surface of the humerus;

• the femoral artery - the pubis.

Unlike the carotid artery, the brachial and fem​oral ones can be pressed on easily. The subclavian artery is more difficult to press on, as it is located behind the clavicle. Consequently, when the bleed​ing originates from the subclavian or axillary artery, fix the hand in a maximum extended backward po​sition. Then press it on in between the clavicle and first rib. This is most important at the moment of tourniquet application or when changing it or dur​ing limb amputations. The most re​liable way is the application of a tourniquet: howev​er, it can only be used on the extremities. Digital compression of a vessel in a wound is in​dicated in emergency, occasionally 
of the pleura (hemopleuritis) caus​es an accumulation of serous fluid in the pleural cav​ity. Bacterial contamination of the site of haemothorax resulting from a damage to the bronchus or lung leads to purulent pleuritis, a very severe complica​tion. To verify the diagnosis of haemothorax X-ray investigation and thoracentesis are used. Therapeu​tic thoracentesis will suffice for mild or moderate haemothorax, whereas total or massive haemotho​rax usually requires emergency thoracotomy with ligation of the bleeding vessels or the suturing of the lung rupture.

Hemopericardium, or an accumulation of blood into the pericardial sac, is most commonly caused by rupture of a diseased heart muscle or the ascend​ing aorta and rarely by penetrating (e.g. stab) wounds or myocardial abscess, etc. As much as 200 ml of blood accumulated in the pericardial sac are unlikely to be critical; in contrast, 400-500 ml of blood con​tained in the pericardium may be life - threatening. Typically, the clinical symptoms and signs include restlessness, chest pains, dyspnoea, tachycardia, weak and fast pulse, low blood pressure, displaced or diminished heartbeat, widened cardiac borders, muffled heart sounds. The progression of the con​dition may result in cardiac packade, a dramatic complication. Pericardiocentesis is indicated for all cases suspicious of haemopericardium. Small amounts of blood found obviate radical methods of treatment (bed rest and cold compress will suffice), while massive haemopericardium requires an emer​gency operation to control the bleeding.

Intracranial hemorrhage (i.e. an accumulation of blood within the skull) frequently results from trauma and produces generalised and focal neurologic signs.

Hemarthrosis, or an extravasation of blood into a joint, is caused by an open or closed injury to the joint (fractures, dislocations etc.), in hemophilia and some other diseases. Massive hemarthrosis restricts movements, levels its contours and leads to fluctuation, in knee joint involvement it produces patellar ballottement (or floating patella). To verify the diagnosis and rule out a fracture, X-ray films are obtained. In this case arthrocentesis is both of diagnostic and therapeutic value.

An accumulation of blood within tissues causes hematoma, a swelling composed of blood, which can be significant clinically (e.g. in femoral shaft fractures the volume of the blood accumulated can be as high as 500 ml). The most dangerous hematomas commonly result from the damage to the major blood vessels. The hematoma connected to an ar​terial lumen becomes a pulsating one, which subse​quently forms a capsule and thus becomes pseudoaneurysm (a «false» aneurysm). Apart from the general signs of acute anaemia, a pulsating hemato​ma has two main characteristics: (1) the pulsation over the swelling is synchronous with the pulse rhythm and (2) the presence of a blowing systolic murmur on auscultation. When a major vessel is damaged the affected limb becomes ischaemic, pale and cold on touch, its sensation is impaired, and the distal pulses are not palpable. This serves as an ab​solute indication for an emergent surgery to restore blood supply to the limb, which may help to save it.

The other type of extravasation into tissues oc​curs when the tissue gets soaked or impregnated with small amounts of blood and is termed apoplexy.
HEMOSTASIS (HEMORRHAGE CONTROL)

In majority of cases of bleeding from the arter​ies, veins or capillaries, hemostasis occurs sponta​neously.

