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The purpose of the lesson:
1. To distinguish the most common emergencies occurring in clinic.

2. To be capable of aiding in each particular case.

The plan of the lesson:
1. Surgical shock: signs, symptoms and treatment.

2. Acute inflammatory swelling of neck: signs, clinics and the first aid.
3. Principle of arrest of haemorrhage.
4. Hypovolemic shock in the patient with multisystem injuries: assessment and management. 
5. Hemorrhage in the mandible.
6. Hemorrhage in the maxilla.
Surgical shock
This rarely occurs following oral surgical procedures unless the operation is very prolonged or is accompanied by excessive blood loss. Following severe injury or long continued post-extraction haemorrhage, patients may be seen in a state of shock and require urgent treatment. Surgical shock is a result of fluid loss (either selum from burns or blood from open or closed wounds). In closed wounds blood and plasma may bleed from the vessels into the tissues paces. It is believed that if the initial loss is over one litre or one-quarter of the blood volume of six litres, this is more than can be compensated for by the general vasoconstriction. Where this is not replaced, a vicious circle is set up in which the falling blood pressure and the general vasoconstriction cause oxygen lack in the tissues and an increased permeability of the capillaries with still further loss of fluid into the tissues. 
Signs and symptoms
The patient is typicatly cold, sweating and pale or cyanosed. There is often gasping respiration or air hunger. In the limbs the degree of swelling in closed injuries gives some indication of the fluid loss into the tissues, but this is of little use in facial injuries. The pulse is rapid and the blood pressure low.
Treatment
Prompt and energetic measures in good time are necessary. First, arrest of haemorrhage must be undertaken to prevent further loss, whilst an assistant takes and charts pulse and blood pressure readings at short intervals (15 minutes). In the mildly shocked patient, fluids such as warm, sweet tea may be given by mouth if no operation is envisaged in the next 6 hours, and no abdominal injury is present. A rising pulse rate and a falling blood pressure is an ominous sign. A patient with a pulse rate persistently over L00, and systolic blood pressure of under 100mm (13.3KPa), almost certainly requires transfusion and blood should be taken for grouping and cross matching. This should be done early, and whenever there is doubt a slow saline or plasma substitute (e.g. dextran) drip started before the veins collapse.

A choice must be made whether to give saline or plasma to replace fluid, or whole blood which will raise the circulating haemoglobin as well. Unfortunately, haemoglobin estimations are of little use in the acute phase owing to the haemoconcentration which usually occurs. The decision is made from the history or observation of the actual blood loss from open or closed wounds but whichever is given the haemoglobin level must be checked to avoid haemoconcentration or haemodilution. The circulation to the head is improved by raising the foot of the bed. In cyanosed patients oxygen may be administered.warmth should be applied with blankets to keep the patient in an environmental temperature of 32ºC. No other heating devicesw, hich might causef urther peripheral vasodilation,s hould be used. Relief of pain may be achieved by temporarily splinting or supporting fractures, by dressing open wounds and by prescribing analgesics. Acute respiratory obstruction and arrest This may occur during dental operations under inhalation of general anaesthetic due to the inhalation of vomit or a foreign body if the oro-pharynx is inadequately packed. 

A second cause is an acute inflammatory swelling of the neck.
Signs and symptoms
The patient stops breathing and though a few jerky respiratory movements are made he is unable to inflate his lungs. The face and neck rapidly become very congested and cyanosed.
Treatment
Immediately the patient becomes anoxic the surgeon should stop the operation, draw the tongue forward, and reduce any pressure from the pack or the chin which might occlude the airway, and suck out any debris in the mouth or oropharynx. Meanwhile the anaesthetist searches for any cause of anoxia such as failure of the oxygen supply, obstruction in the tubes of the anaesthetic apparatus, excessivefo rmation of mucus in the respiratory tract, vomiting behind the pack, or swelling of the throat and neck. The dental surgeon should sitentty observe that each has been investigated, but if one is overlooked he should draw attention to it. He should call for the tracheostomy set and can usefully take the pulse in case cardiac arrest should supervene. The passing of an endotracheal tube will usually restore the airway; however intubation may not be possible, making it necessary to make an opening into the trachea below the obstruction. This may be achieved by cricothyroid puncture or by tracheostomy. These procedures should not be attempted without appropriate training as further damage may occur.
Cricothyroid puncture
A cricothyroid needle, specially designed for the purpose, can be used to pierce the skin and cricothyroid membrane and form a passagef or air. However this, though relatively simple to do, can only be considered a temporary expedient.
Emergency tracheostomy
The landmarks for this operation are the cricoid cartilage and the midline of the neck, which may be difficult to identify owing to the gross congestion. The head is held firmly with the neck fully extended over a sandbag so as to bring the trachea as near the surface as possible. The thumb and middle fingers of the left hand palpate and identify the cricoid cartilage which they then grasp throughout the operation. The incision is made through all the superficial tissues from the thyroid notch to a point one centimetre above the sternal notch. There will be much bleeding due to congestion, but if the incision is in the midline, there is no danger. The index finger of the left hand is placed in the wound to identify and protect the cricoid cartilage. The incision is deepened on to the trachea, and the thyroid isthmus is divided if necessaryT. he seconda nd third tracheal rings are incised. To protect the posterior tracheal wall, all but the last centimetre of the scalpel blade is guarded by gauze or the fingers. The scalpel is withdrawn and the tracheal incision dilated with the handle. Where no introducer or tracheostomy tube is available any rubber tube of about half a centimetre diameter will serve to maintain the airway. Care must be taken that the tube is not accidentally put into the tissues at either side of the trachea. Once the tube is held firmly in place to prevent it displacing into the trachea the emergency is over and respirations should restart and bleeding may be controlled. Once stable the patient should be transferred to an in-patient facility for further management.
Investigation of post-extraction haemorrhage
A history of excessive bleeding is most commonly due to local factors,b ut particular attention should be paid to those who on several occasions have undergone repeated attempts to arrest post-extraction or other haemorrhage. These need careful investigation to eliminate a possible systemic cause. Petechial haemorrhage (purpura) and bruising are typical of generalised vascular damage and platelet inadequacy,b ut not of clotting disorders. Recurrent haemarthrosis is suggestive of haemophilia A and B, but not of platelet or vascular disorders. The family history is important as many of the conditions are hereditary Wherever the surgeon's suspicions are aroused the patient must be referred to a haematologist for full investigation before operation, as only in the laboratory can the diagnosis be made.
Treatment
Patients with systemic haemorrhagic disease should be admitted to hospital for surgery and treated in conjunction with a haematologist. In vascular disorders management depends on local measures and arranging for blood to be available for transfusion should the loss make this necessary. In platelet disorders secondary to other diseases the cause must be dealt with first. Patients with idiopathic thrombocytopenia may be given steroid therapy to raise the platelet count or preoperative platelet infusions.

In clotting disorders the essential treatment is to replace the missing factor. For haemophilia A and Von Willebrand's disease, Factor VIII is available and given by intravenous injection. For patients with mild disease DDAVP (desmopressin) will raise the patient's endogenous Factor VIII. Tianexamic acid is an antifibrinolytic agent used to prevent the destruction of clots and is given for ten days commencing one day pre-operatively.
Choice of anaesthetic
In vascular and platelet disorders either a general or local anaesthetic is satisfactory.

In clotting disorders caution should be used with regard to local anaesthesia, particularly inferior dental and posterior superior dental blocks, owing to the danger of producing a large haematoma which could endanger the airway. Injections down the periodontal membrane may provide adequate anaesthesia for extraction of teeth. General anaesthesia is sometimes indicated and should be administered by an experienced anaesthetist.
Local dental messures
These include oral prophylaxis, improving oral hygiene and conservation procedures to reduce the number of extractions. The operation is planned and executed to cause minimal trauma and it is wise to extract teeth from only one quadrant of the mouth at any time. In the local arrest of haemorrhage haemostatic packs such as oxidised cellulose which are bioresorbable may be useful to stabilise the clot.

Prolonged haemorrhage is a common complication following extraction of teeth and occurs as primary, reactionary and secondary haemorrhage.

The most important aspect of treatment is prevention. Local factors are more often responsible for post-operative haemorrhage. These include infection, excessive trauma and local vascular lesions. Infections include gingival conditions, which should be treated by scaling and instructions in oral hygiene. To be effective, scaling should be completed a week before operation and mouth-brushing conscientiously undertaken by the patient. This preparation should be done for all but emergency extractions, and the dental surgeon must stress the importance of a clean mouth as many patients tend to neglect oral hygiene on the ground that they are about to lose

their remaining teeth. Where there is an apical or pericoronal condition the use of antibiotics may be indicated, not only to prevent a flare up but to protect the blood clot from destruction by bacteria.
Reactionary haemorrhage
Reactionary haemorrhage occurs within 48 hours of the operation or accident when a local rise in blood pressure may force open divided vessels insecurely sealed by natural or artificial means. It is common in patients recovering from shock and in those treated under local anaesthesiaw hen the effect of the vasoconstrictor wears off. It is arrested by one of the methods described below and, for excited patients, by administration of a sedative.
Secondary haemonhage
The cause of secondary haemorrhage is infection which destroys the blood clot or may ulcerate a vessel wall. It starts about 7 days after operation, usually with a mild ooze which is a serious symptom in wounds near major vessels because, if the vessel is not found and ligated, a massive haemorrhage may ensue. In the more mild capillary form such as from a tooth socket it will be more troublesome than dangerous. Bleeding is arrested by local measures and antibacterial drugs are prescribed to combat the infection.
Treatment
A practitioner who is called to a post-extraction haemorrhage should flrst take from the patient, or a relative, a rapid history which must include the number of teeth extracted, the duration of bleeding (the volume of the loss is unreliable as it is invariably diluted by saliva), and whether there has been any similar previous occurrence or known blood dyscrasia. The patient's general condition is then rapidly assessed and if he appears shocked and ill, arrangements must be made at once for transfer to hospital. Meanwhile the dental surgeon will apply local measures to arrest the bleeding. It is never a waste of time to clean the patient, for much of the distress and fear associated with bleeding is due to the sight of blood on the face, sheets and clothes. The mouth is then examined in a good light with adequate suction apparatus, if available. The latter should o nly be used to remove blood from the floor of the mouth and not be applied to the sockets since aspiration will disturb stableb lood clots and encourage further bleeding. Pressure is then applied by placing a finger on each side of the alveolus to find the bleedingp oint. If this is successful in arresting the haemorrhage it indicates bleeding from soft tissues, and sutures may be placed across the socket. Where pressure fails to arrestt he haemorrhage, bleeding is from the bony socket and an oxidised cellulose pack may be placed in the socket. When local measures have controlled the bleeding, the patient's general condition should be more accurately assessed by recording his pulse and blood pressure. He should receive supportive treatment including warmth, administration of fluids by mouth, and drugs to relieve anxiety and pain.
Principle of arrest of haemorrhage
At operation the arrest of primary haemorrhage depends on the application of pressure to the vessel walls, which to be effective must be maintained for at least the time taken for the blood to clot. Haemostatis must be achieved in each quadrant of the mouth before continuing to other procedures in a new area. 
Soft tissues

Digital pressure
This is particularly useful for capillary or venous bleeding and as an immediate

measure when a large vessel has been cut. It is applied either by compressing the tissues, or the offending vessel, against bone or in certain situations, such as the lip, by exerting pressure between index finger and thumb. The lingual artery may be controlled by drawing the tongue forward so that the artery is pressed against the hyoid bone. The facial artery crosses the lower border of the mandible where digital pressure may be applied.
Haemostats or artery forceps
Where a vessel is cut during operation it must be found swiftly and secured with artery forceps. For small vessels the haemostats may be removed after twisting two or three times, but on larger vessels they must be replaced by ligatures.
Ligatures
Direct ligature of a vessel is performed preferably before division. Artery forceps are placed above and below where the cut is to be made and after division resorbable ligatures are firmly tied and the haemostats removed.
In major haemorrhage from the jaws not controlled by local measures it is on occasion necessary to ligate the external carotid aftery. The collateral blood supply and anastomosisis so good in the face that it is often necessaryto do this on both sides, if it is to be effective. A sufficient blood supply is still maintained by the other lesser vessels serving this area.

As a temporary measure ribbon gauze soaked in saline may be packed into operative or traumatic wounds and held under pressule for a short interval to arrest haemorrhage. Oxidised cellulose wound packs are useful to obtain haemostasis and may be left in the wounds as they are bioresorbable. The position of the patient both during and after operation may help to reduce the blood pressure in the bleeding part. In dental haemorrhage the patient is kept sitting upright or propped up with pillows in bed unless shocked or fainting.

This may be applied directly to the vessels or by passing the current through the artery forceps clamping the vessels. Monopolar diathermy uses an adhesive pad on the patient to complete the electrical circuit, whereas in bipolar diathermy current passes between the beaks of the specially insulated forceps from bone. Capillary bleeding from bone surfaces may be controlled by burnishing the bone with a small instrument or by applying for a few minutes hot packs prepared by soaking gauze squares in very hot water and wringing out the excess. Bone wax rubbed into the surface of the bone is also very effective in occluding small vessels but should be removed prior to closure as it can cause foreign body reactions. Where an artery is bleeding from a bone surface it may be compressed by driving a chisel into the bone near to it and forcing a wedge of bone against the vessel.
Assessment of Bleeding Disorders
A careful history regarding bleeding problems is essential prior to surgery. Excessive bleeding may result from a variety of causes. For instance, drugs such as acetylsalicylic acid and other nonselective nonsteroidal anti-inflammatory analgesics may inhibit platelet function. Liver disease may decrease the production of clotting factors. A family history of bleeding may be the result of autosomal dominant transmission of von Willebrand’s disease to males and females, whereas hemophilia A and B are both inherited as sex-linked recessive traits. These patients may be taking various factors to bring their levels to the normal range or may have had a history of intravenous desmopressin administration to acutely elevate levels of factor VIII and von Willebrand’s factor prior to surgery. A decreased ristocetin cofactor activity is the most sensitive and specific screening test for von Willebrand’s disease because large multimers of von Willebrand’s factor are important in ristocetininduced platelet aggregation. To help uncover previously unrecognized bleeding disorders prior to major dental surgery, Holtzman and colleagues recommend preoperative laboratory assessment of hemostasis prior to orthognathic surgery. However, there are a large number of studies that generally concur that routine hemostatic testing of asymptomatic patients does not significantly alter treatment and is not cost-effective for the low yield. Wahl reviewed more than 950 patients continuously receiving anticoagulants who underwent more than 2,400 dental surgical procedures, and only 12 (< 1.3%) required more than local measures to control bleeding. Conversely, of the 526 patients who stopped their anticoagulant therapy, 5 suffered serious embolic complications and 4 of the 5 died. Wahl recommends that most dental surgery patients should remain at therapeutic levels of their anticoagulant during the perioperative period. When a bleeding disorder is suspected, the usual screening tests include the PT or INR to test the activity of the extrinsic and final common pathways and the activated partial thromboplastin time to test the intrinsic and final common pathways. Platelet counts may be important when thrombocytopenia is suspected and bleeding time is prolonged.
Bleeding
Bleeding can be minimized by using a good surgical technique and by avoiding the tearing of flaps or excessive trauma to the overlying soft tissue. When a vessel is cut, the bleeding should be stopped to prevent secondary hemorrhage following surgery. The most effective way to achieve hemostasis following surgery is to apply a moist gauze pack directly over the site of the surgery with adequate pressure. This is usually done by having the patient bite down on a moist gauze pad. In some patients, immediate postoperative hemostasis is difficult. In such situations a variety of techniques can be employed to help secure local hemostasis, including oversuturing and the application of topical thrombin on a small piece of absorbable gelatin sponge into the extraction socket. The socket can also be packed with oxidized cellulose. Unlike the gelatin sponge, oxidized cellulose can be packed into the socket under pressure. In some situations microfibrillar collagen can be used to promote platelet plug formation. Patients who have known acquired or congenital coagulopathies require extensive preparation and preoperative planning (eg, determination of International Normalized Ratio, factor replacement, hematology consultation) before third molars are removed surgically.
Control of Bleeding 
Hemorrhage is defined as an acute loss of circulating blood. Normally the blood volume is approximately 7% of the adult ideal body weight. A 70 kg male has approximately 5 L of circulating blood. The blood volume does not increase significantly in obese patients, and in children the blood volume is usually between 8 and 9% of body weight (80–90 mL/kg).7 Bleeding may be external or internal into body cavities. Most external hemorrhage can be controlled with direct pressure to the wound. If an extremity is involved, it should be elevated. Firm pressure should be continuous, and if the dressings become soaked they should not be removed but, rather, covered with additional dressings. Removal of a dressing may disrupt clot formation and promote further bleeding. Firm pressure on the major artery in the axilla, antecubital space, wrist, groin, popliteal space, or ankle may assist in control of hemorrhage distal to the site. Pressure points should only be used if direct wound pressure is not effective alone. Pressure bandages include the use of air-pillow splints and blood pressure cuffs. Pneumatic antishock garments (PASGs) and medical (military) antishock trousers (MASTs) previously used to increase blood pressure in cases of hypotension have been found to be detrimental in some situations such as instances of vascular injuries. The PASG/MAST garments are still used by some to stabilize pelvic fractures. Scalp or skin wounds may best be managed with immediate closure with large monofilament sutures (without cosmetic closure considerations) and direct pressure until the hemorrhage is controlled. Because of the rich blood supply to the face and neck, significant hemorrhage may be associated with large scalp wounds, nasal or midface fractures, and penetrating neck wounds. In a short period of time the scalp may lose a large amount of blood, which oozes from the galea and loose connective tissue layers. The wound can be approximated rapidly with 2-0 nonresorbable sutures without regard to cosmetic closure. Direct pressure should then be placed over the wound to control the hemorrhage and minimize hematom formation. After the patient has been stabilized, the sutures may be removed and a more cosmetic approach with resorbable sutures may be used to close the galeal layer and to achieve good approximation and orientation of the hair-bearing dermal and skin layers. Nasal or midface fractures may hemorrhage from tears of the ethmoidal arteries that arise from the internal carotid system or from branches of the maxillary artery system. Most hemorrhages from facial injuries can be controlled with direct pressure or packing. Internal maxillary artery bleeding from posterior maxillary wall fractures associated with Le Fort I or II level fractures usually can be controlled by pressure with gauze packing for extended periods. Liquid thrombin or epinephrine may be added to the gauze packing, and the patient’s head may be elevated to assist with hemostasis. If direct control is necessary, good visualization of the damaged vessel is required. Blind clamping may cause further bleeding from vessels and soft tissues, as well as nerve damage. Ligation of the external carotid artery may be required only in extreme cases; usually it is ineffective when used alone and without direct control of hemorrhage because of the collateral circulation of the face. The potential internal sites of hemorrhage are the thoracic cavity, abdomen, retroperitoneum, and extremities. A complete physical examination with radiography and computed tomography (CT) is useful to identify hemorrhages into these areas (Figures 18-12 and 18-13). When there is no evidence of external or intrathoracic bleeding, continued severe hypovolemia is usually the result of bleeding into the abdomen or at fracture sites. Blood loss with fractures should be considered to be at least 1,000 to 2,000 mL for pelvic fractures, 500 to 1,000 mL for femur fractures, 250 to 500 mL for tibia or humerus fractures, and 125 to 250 mL for fractures of smaller bones. A hematoma the size of an apple usually contains at least 500 mL of blood. Control of hemorrhage into internal spaces is not done in the primary survey unless the hemorrhage may have damaging effects on the cardiovascular or pulmonary system. A slow internal hemorrhage may be controlled by secondary fixation of fractures; by the defense mechanisms of vascular occlusion, refraction, and clot formation; or by open exploratory surgery. 
Hypovolemic Shock in the Patient with Multisystem Injuries 
The most common cause of shock seen in the patient with multisystem injuries is hypovolemia caused by hemorrhage. Virtually all multisystemic injuries are accompanied by a degree of hypovolemic shock that presents as a graded physiologic response to hemorrhage. This response can be classified based on the percentage of acute blood loss. 
Class I Hemorrhage: 
Blood Loss of Up to 15% The clinical symptoms of blood loss of up to 750 mL in the 70 kg adult male are minimal. A mild tachycardia is noted, but the compensatory mechanisms of the body retain normal blood pressure levels, pulse pressure, respiratory rate, and tissue perfusion. 
Class II Hemorrhage:
 Blood Loss of 15 to 30% Blood loss of 15 to 30% represents an 800 to 1,500 mL loss in the 70 kg adult male. Clinical symptoms commonly expected with this level of blood loss are tachycardia, tachypnea, and a decrease in the difference between systolic and diastolic blood pressure or pulse pressure. The decrease in pulse pressure level is due to the elevation of catecholamines and increased peripheral vascular resistance in response to the decreased intravascular components. The increase in diastolic pressure suggests hypovolemia because there is no noticeable increase in the systolic pressure in the early stages of blood loss. The peripheral vasoconstriction may show an elongated capillary refill time, and the skin may feel cold and moist. 
Class III Hemorrhage: 
Blood Loss of 30 to 40% In the 70 kg adult male, a 30 to 40% blood volume loss represents a 1,500 to 2,000 mL loss, which is fairly detrimental to the survival of vital organ tissues. Patients present with the classic signs of inadequate tissue perfusion, including marked tachycardia (120 to 140 beats/min), tachypnea, marked vasoconstriction, a decreased systolic pressure level, diaphoresis, anxiety, restlessness, and decreased urinary output. 
Class IV Hemorrhage:
 Blood Loss of > 40% Blood losses approaching half of the intravascular volume produce an immediately life-threatening situation. Symptoms include marked tachycardia, a significant decrease in the systolic blood pressure level to < 60 mm Hg, marked vasoconstriction with a very narrow pulse pressure, marked diaphoresis, obtunded mental state, and no urinary output.
Management 
In managing the trauma patient in shock, the speed with which resuscitation is initiated and the time required to reverse shock are the factors crucial to the patient’s outcome. The focus should again always be on controlling the hemorrhage, whether it be through basic measures such as pressure and elevation or through rapid imaging/surgical intervention. Two largebore (16 gauge or larger) short angiocatheters are a minimum for beginning fluid therapy. Initial attempts should be made to place percutaneously the catheters in the basilic or cephalic veins in the antecubital fossa of both arms. Percutaneous placement of femoral, jugular, or subclavian vein catheters may also be used if there are no abdominal injuries or pelvic or femur fractures. When the patient is in an extreme hypovolemic state, placement of percutaneous catheters may be difficult; venous cutdown procedures to expose the saphenous vein provide venous access for fluid resuscitation. Flow is directly dependent on the catheter’s internal diameter and is inversely dependent on its length. Therefore, two catheters of the same length and diameter, whether inserted peripherally or centrally, give the identical flow rate, but a longer central catheter delivers a lower possible maximum flow rate than does a shorter peripherally placed catheter. A central line through the subclavian or internal jugular vein routes usually takes longer to place than does a peripheral line and may require disruption of other resuscitation measures such as chest compressions during placement. Furthermore, a central line may complicate resuscitation of the trauma victim by causing or aggravating a developing pneumothorax or hemothorax or other potential complications associated with its placement. Therefore, peripheral intravenous lines are the access of choice in the primary management of the trauma patient. Circulatory support and proper oxygenation of tissues require adequate systolic and diastolic blood pressure levels, pulse pressure levels, pulse rate characteristics, and capillary refill times. The clinical observations of these parameters are difficult to quantitate, as is measuring improvement of stabilization of the circulatory system. Adequate urine production is a predictable sign of renal function, except in cases in which urine production may be enhanced by the use of diuretics. For this reason, urinary output is a prime indication of resuscitation and patient response. A Foley catheter should be placed in the bladder as soon as possible to measure urinary flow. There are three contraindications for the insertion of a Foley catheter, and the catheter should not be placed until all have been ruled out. These contraindications in the traumatized patient are the presence of blood at the urethral meatus, of hemorrhage into the scrotum, and of a highriding prostate. Attempts to pass a catheter up an injured urethra can convert an incomplete laceration into a complete laceration and can introduce infection into the perineal and retropubic hematoma. A rectal examination should be performed in all trauma patients with suspected pelvic trauma before placement of a catheter. With posterior urethral disruption, the prostate may be forced superiorly by a hematoma; if the prostate cannot be palpated, a urethral injury should be suspected. The initial intravenous resuscitation fluid used in most hospitals is a balanced electrolyte solution such as lactated Ringer’s solution or 0.9% normal saline.

During prolonged shock, isotonic fluid is lost from the intravascular and interstitial spaces to the extracellular space. Initially, the patient should be given 2 L of intravenous fluid (20 mL/kg for a pediatric patient) rapidly over 10 to 15 minutes and then observed. If this maneuver does not raise the systolic blood pressure to at least 80 to 100 mm Hg, the patient requires additional fluid, blood, and control of blood loss. There is still controversy about the use of colloids (albumin, plasma protein fractions) and artificial plasma circulation back to the heart. Frequently, the patient with multisystem trauma has injuries to the abdomen or chest that may interfere with the respiratory capacity if the patient is in the Trendelenburg’s position. Alternatively, both of the patient’s legs can be elevated while the patient’s trunk is maintained in a supine position.
Hemorrhage in the Mandible
Vascular Injury 
As with maxillary surgery, major vessels can be injured with mandibular procedures. Occlusion of the internal carotid has been described following a sagittal split osteotomy. Major central nervous system morbidity can occur following this injury. Vascular injuries are due to indirect trauma either through forceful placement of a retractor placed on the lingual surface of the ramus of the mandible or the use of a mallet and chisel on the medial aspect of the mandible. Medical and surgical management of carotid artery thrombosis is beyond the scope of this text. Prevention is relatively easy. Placement of retractors and chisels on the medial posterior aspect of the mandible should be used with caution. It is preferable to limit dissection and subsequent chisel placement just distal to the lingula.
Hemorrhage with Sagittal Split Osteotomy
Early reports noted numerous incidences of excessive bleeding with the sagittal split osteotomy. Vessels injured were the internal maxillary artery, the facial artery, and the inferior alveolar artery. These injuries were attributed to inexperience, excessive tissue stripping, and lack of sophisticated instrumentation. Excessive hemorrhage remains a problem with the sagittal split osteotomy although to a much lesser degree. In a series of 256 sagittal osteotomies the incidence of hemorrhage was 1.2% (3 cases).15 This included 2 cases of injury to the inferior alveolar artery and 1 to the anterior facial artery. Hemorrhage occurring secondary to vascular injury on the medial or lateral aspects of the mandible with a sagittal split osteotomy can be controlled in a number of ways. The simplest involves packing, clamping, or injecting epinephrine (1:100,000) into vessel walls. Caution should be used when applying electrocautery in close proximity to the inferior alveolar nerve. When necessary, bipolar cautery is suggested. Extraoral dissections to control bleeding sources are seldom necessary.
Hemorrhage with Other Ramal Procedures
In a study of the intraoral vertical subcondylar osteotomies there was a low incidence of damage to the maxillary artery.16 The masseteric artery may be injured by carrying a saw cut too far into the sigmoid notch. The inferior alveolar artery may also be injured with a vertical subcondylar osteotomy, which is usually caused by bringing the vertical cut of the ramus too far anteriorly to the posterior border of the mandible. Access to the bleeding vessel is difficult given the approach. Fortunately in most instances, intraoperative bleeding along the ramal cut or in the sigmoid notch can be controlled by tamponade. Late sequelae such as an aneurysm may require embolization. 
Hemorrhage in the Maxilla
Acute Injuries
Severe hemorrhage has been documented with maxillary and mandibular surgery and can have both immediate and secondary effects. Massive hemorrhage is rare whether acutely or in the postoperative period, but is possible with maxillary surgery. The vessels most at risk of injury during maxillary surgery are the internal maxillary artery, the posterior superior alveolar artery, and the greater palatine artery. Massive blood loss can occur secondary to injury to the internal carotid artery and the internal jugular vein.When fracturing the pterygoid plates it is possible to fracture the base of the skull by vigorously manipulating chisels or directing chisels against the plates. This can result in direct or indirect damage to major vessels in the neck or skull. When approaching maxillary surgery one should remember that vessels may be directly injured during osteotome placement or indirectly through shattering the pterygoid plates. Efforts should be made to properly direct osteotomes in the pterygoid plates and to down-fracture the maxilla without excessive force. If the maxilla is extremely difficult to mobilize, the posterior cut may be directed into the tuberosity and away from the pterygoid plates. Patients who are undergoing a maxillary osteotomy to correct malposition of their maxilla following trauma may present special considerations. The previous midface trauma may have resulted in fractures at the base of the skull. Manipulations to mobilize the maxilla may result in the osteotomy following the previous fracture lines. Generally when brisk bleeding is encountered during surgery, the osteotomy should be completed, the maxilla down-fractured, and the site assessed for the bleeding source. Alternatively, the region may need to be packed to control blood loss, and then the osteotomy completed. The best opportunity to identify a bleeding vessel is when it is first cut. Ligature clips are applied or electrocautery is used if the vessel is easily seen.When hemorrhage obscures the field, packing followed by attempts to directly occlude the vessel should be attempted. The last option is to pack resorbable materials in the region under pressure, with tamponade of the bleeding source. The carotid artery may be susceptible to both direct and indirect insult during the operation. Thrombosis of the internal carotid artery after orthognathic surgery may occur because of excessive extension of the head and neck. Mortality associated with thrombosis of the internal carotid has been estimated at 40%, with an additional 52% of the patients being left with a serious neurologic deficit. Extension of the head and neck serves to stretch and partially fix the carotid artery against the cervical vertebrae, and contralateral rotation of the head results in further stretch of the artery. Positioning the patient in this manner places the internal carotid at risk for direct or indirect trauma.
Delayed Hemorrhage 
Delayed hemorrhage following a Le Fort I maxillary osteotomy may occur as early as the night of surgery to as late as 9 days postoperatively. The vessels most frequently involved are the greater palatine artery, the internal maxillary, and the pterygoid venous plexus of veins. Suggestions to reduce this type of injury include careful placement and orientation of the pterygomaxillary osteotome in the suture and angling the osteotomy inferior from the zygomaticomaxillary crest toward the pterygoid plates. The mean distance from the most inferior junction of the maxilla and the pterygoid plates to the internal maxillary artery in the pterygopalatine fossa is 25 mm. With an average length of an osteotome of 15 mm, assuming normal anatomy, the margin of safety to separate the entire pterygomaxillary junction is 10 mm. However, patients with dentofacial and craniofacial anomalies can have anatomic variation from these normative data. The internal maxillary artery and its branches are most vulnerable to damage in their course through the pterygopalatine fossa and fissure when the maxillary tuberosity is separated from the pterygoid plates with an osteotome. The posterior superior alveolar and the greater palatine arteries may be severed during the Le Fort I procedure because they lie in the bony walls, although the posterior superior alveolar artery is not thought to present a significant problem for bleeding. It is generally recommended that the greater palatine arteries be preserved by gently removing bone that surrounds the vessels. However, if bleeding is encountered, the vessel should be ligated rather than letting it retract and bleed. Preserving the vessels maximizes the blood supply to segmented maxilla and minimizes neural deficits to the palate. There are several treatment options for the patient with postoperative hemorrhage after maxillary surgery, and they vary with the degree and severity of the bleeding. The most obvious sign of this type of problem is hemorrhage coming from both nares. When a patient is initially seen with postoperative bleeding, intermaxillary fixation (IMF), if present, should be removed. The patient’s general physical status should be assessed and appropriate bleeding and coagulation studies ordered. Abnormal parameters warrant correction and possible consultations. With a good light source present, the nose should be suctioned to reveal whether a bleeding site is arterial or venous in nature. If adequate assessment is not possible, the nose should be anesthetized and decongested with a local anesthetic and a vasoconstrictor. Local anesthetic injections in the nose and  around the greater palatine foramen are helpful in stopping or slowing postoperative hemorrhage. If the bleeding is minor in nature, it may be possible to treat the patient with bed rest. Anterior and posterior packing for 3 to 5 days combined with bed rest can be used for recurrent bleeding or for a patient not responding to initial therapy. For a patient who does not respond to these therapies or in whom the bleeding is severe or persistent, exploration of the surgical site and direct ligation or packing of problematic regions is suggested. An angiogram may be necessary. Additional operative techniques may be employed depending on clinical examination or angiographic findings. These include packing of the maxillary sinus and angiographic embolization of the specific vessel. Ligation of the external carotid artery might be considered in extreme emergencies; however, with collateral circulation, bleeding may still occur after this vessel is ligated.
Answer the questions:
1. What are the main symptoms of surgical shock?

2. Determine the first aid measures intended for an assessment of asphyxia.

3. What types of haemorrage do you know?

4. Give the classification of an acute blood loss. Suggest the treatment.
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