ODESSA NATIONAL MEDICAL UNIVERSITY

The Department of Oral Surgery
STUDY GUIDE:
«Non-gun-shot injuries of maxillofacial area: causes, peculiarities, diagnosis, general complications (shock, asphyxia, bleeding). Clinic, diagnosis and treatment.»
                       (for the forth-year students of the stomatological faculty) 

                                                                                        Approved

                                                                                    by the methodical council 

                                                                                    of  the department

                                                                                    «_30_» __08_____2023
                                                                                    Record № 1
[image: image1.png]


                                                                                    Head of the department

                                                                                    Professor                 A.G. Gulyuk                                                                                      

Odessa - 2023
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.

Plan of the lesson:
1. Classification of injuries of soft tissues and bones of the face of non-ballistic origin.

2. Anatomical and physiological features of soft tissues of the face.

3. General regularities of course of wounds of the face significant for the outcome of the wound.

4. Surgical shock: signs, symptoms and treatment.

5. Acute inflammatory swelling of neck: signs, clinics and the first aid.
6. Principle of arrest of haemorrhage.
7. Hypovolemic shock in the patient with multisystem injuries: assessment and management. 
8. Hemorrhage in the mandible.
9. Hemorrhage in the maxilla.
Injuries of the soft tissues of the face are a frequent kind of injuries during both peace and war time. A number of injuries, even covering a large area, do not require special measures. These are closed wounds and bruises of the face. Injured skin and deep soft tissues – cellulose, muscles, vessels, nerves – depending on an injuring agent, extent of the wound, its depth sometimes present significant difficulties for diagnosis and surgery.

Basic characteristic of the types of gunshot injuries was described above, as far as wounds of soft tissues themselves are concerned, depending on the type of wounding missile they can be: pinhole, stab, incised, linear, avulsed, tear-contused, tear-crushed, flap, degloving injuries, with or without defect of soft tissues. In addition, bites (animal and human) are distinguished, for they require special tactics. To a special group belong contaminated radioactive or toxic wounds. Frequently injuries of soft tissues are combined with breach of integrity of vessels, including major vessels and nerves, which can result in paresis (paralysis) of mimic muscles.
Clinical picture of soft tissue wounds depends basically on two factors:

1. Type of a wounding missile.

2. Anatomical and physiological features.

As far as the former is concerned – the wounds resulting from impact of stabbing and cutting objects will differ both clinically and morphologically from wounds caused by impact of a bullet, primary or secondary missile fragments. Specific clinic is typical for bites which also depends on a kind of an animal (predators, rodents, snakes, artiodactyls, human). Here a possibility of contaminating wounds with viruses of rabies, tularemia, anthrax etc should be kept in mind.

Soft tissues of the face are complex, multicomponent network of various histologic structures, which injury determines the specific picture of the injury on the one hand, and tactics and methods of surgery on the other hand.

Fractures of the bones of the facial skeleton account for 5-6 to 7-9% traumatic injuries of the skeleton. Up to 65-85% belong to fractures of the mandible. Fractures of the maxilla account for 4-6%, those of the zygomatic bones and nasal bones – 7-9% and 4-7% respectively. Fractures of the nasal bones are mainly treated in ENT departments. Patients with injured bones of the facial skeleton account for 30-35% inpatients in specialized departments.

The causes of the injuries are: industrial traumatism, agricultural traumatism, sports traumatism, transport traumatism, the latter being regarded as severe, the number of the patients is permanently increasing, with predominant complex and combined injuries. The leading kind still remains home traumatism, accounting for 80-85% all injuries of the facial skeleton.

Fractures of bones resulting from application of force to an undamaged bone belong to traumatic; fractures resulting from application of force to pathologically altered bone (tumor, cyst, osteomyelitis) belong to pathologic.

Fractures without breach of integrity of the skin and mucosa are designated as closed fractures. Fractures accompanied by breach of integrity of these tissues are regarded as open and primarily infected fractures. Fractures of the upper and lower jaw, located within the alveolar process, regardless of present or absent teeth are always open. A fracture occurring at the spot of the application of force is direct, on the opposite side (the latter being more typical for the lower jaw) is indirect fracture.

The mandible is the only mobile bone of the facial skeleton and has complex anatomic configuration, determined by its physiologic functions. Owing to this fact, a certain regularity concerning locations of the fracture can be observed. Some authors designate them as spots of weak resistance. Horseshoe-like shape of the mandible, depositions in the region of attachment of the masticatory muscles, depth of penetration of the roots of some teeth into the body of the mandible etc determine the so-called weak zones. To those can be referred area of the angle of the mandible in the region of the third molar, area of the mental section in the canine region, the neck of the condyle. More rare are fractures between central incisors and along the body of the jaw, though, according to Yu.I. Bernadsky, fractures of the mandible can be located in any place and the concept of the weak zones is relative.

Depending upon force, direction and place of application of the blow, fractures are divided into single, double, predominantly bilateral, sometimes multiple.

Fractures of the bones in general and mandibular ones in particular are usually accompanied by displacement of fragments, which as far as the mandible is concerned is determined by certain factors.

1. Displacement depends on energy force of the masticatory muscles.

2. Displacement depends on location of the fracture and number of fragments.

3. Displacement depends on force and direction of the blow.

4. Displacement depends on the fragment mass.

The causes do not count equally. The main one is the energy force, that is why to assess and determine possible displacement of the fragments, knowledge of anatomy of masticatory muscles is necessary.

Clinical picture is typical for the fracture of the mandible, but can vary depending on severity of the injury, concomitant closed craniocerebral injury, a term since the injury occurred and other causes.

To assess severity of the trauma character, thorough anamnesis is necessary. This is not always possible, because 30-45% injuries are suffered under condition of alcohol inebriation. That is why objective investigation of the patient, including clinical, laboratory and radiographic investigations should be comprehensive.

Diagnosis of the mandibular fracture in most cases does not cause any difficulty.

Let us dwell upon the main, essential, so-called pathognomic symptoms. There are four of them:

1. Detection of pathologic mobility of the fragments.

2. Displacement of the fragments resulting in impaired bite.

3. Crepitation of the fragments while displaced with fingers.

4. Symptom of axial load or symptom of indirect tenderness, i.e. pain occurring in the area of the fracture while tapping or pressing against the jaw far from the suspected region.

One of the signs is sufficient for the preliminary diagnosis. All the other symptoms: local pain, hematoma, edema, bleeding, impaired functions are not indubitable, but only of complementary and specifying character.

Documentary confirmation of the fracture is a radiograph. For objective assessment three radiographs with different reference planes should be taken: one frontal and two lateral. Now other methods are available, such as CT scan, MRI etc.

Unlike the only single and mobile mandible, all the other bones of the facial skeleton forming the midface are paired and immobile. This results in certain peculiarities of fractures, fragment displacements, clinical course, more frequent combination with traumas of the cerebral skull and its structures. A large number of osseous formations of various structure and pneumatized sinus cavities to some extent hinder interpretation of radiographs.

Fractures of the maxilla account for 6-8% of injuries of facial bones and mainly result from transport or industrial traumas. Fractures of the zygomatic bones commonly result from home traumas.

At present there are several classifications of the fractures of the maxillary bones. In 1901 Le Fort experimentally demonstrated fractures of the maxillary bones according to – areas of synostosis with other facial bones. 
Le Fort fracture  is bilateral horizontal fracture of the maxilla. Le Fort fractures are classified as follows: Le Fort I fracture, a horizontal segmented fracture of the alveolar process of the maxilla, in which the teeth are usually contained in the detached portion of the bone. Le Fort II fracture., unilateral or bilateral fracture of the maxilla, in which the body of the maxilla is separated from the facial skeleton and the separated portion is pyramidal in shape; the fracture may extend through the body of the maxilla down the midline of the hard palate, through the floor of the orbit, and into the nasal cavity. Le Fort III fracture, a fracture in which the entire maxilla and one or more facial bones are completely separated from the craniofacial skeleton; such fractures are almost always accompanied by multiple fractures of the facial bones.
In asymmetric fractures of the maxillary bones various combinations of the injuries are possible, some of them being described by Wasmund, though his classification has not become commonly accepted.

Owing to anatomical complexity of the midface, more generalized technical terms are now in use. Low type fractures (subnasal) correspond to Le Fort I (!!!); middle type fractures (suborbital) – Le Fort II; upper type fractures (subbasal) correspond to Le Fort III (!).

Clinical picture with injured bones of the middle zone of the facial skeleton is more severe than that of mandibular fractures. This is caused by frequent combination of the fracture with closed craniocerebral injury of various degrees of severity. Injuries are commonly open and primarily infected. Character and degree of displacement are determined by the force and direction of the blow, mass of the fragments, rather than тягой мышц, the area lacking the muscles (mimic being the exception). That is why backward and downward displacement is seen, which is defined as a symptom of “a flattened and elongated face”. Fractures of this location can be accompanied by possible meningial symptoms, lost or confused consciousness, nausea, vomiting, impaired vision, emphysema of facial tissues with affected sinuses, liquor discharge. The latter can be detected by simple tests such as “a handkerchief” or “double spot”. No crunching of the dried handkerchief preliminary moistened with the discharge from the nose and light circle around the dried drop of the blood on the gauze indicate liquor in the liquid.

As mentioned above, conventional radiographs in a standard position is complicated, that is why CT and other methods are recommended.

Frequent combination of maxillary and cranial injuries assumes a complex examination of the patients with injuries of the midface.

Isolated injuries of zygomatic bones belong to less severe traumas and account for 12 to 18-20% fractures of facial bones. The zygomatic bone, consisting of the body and arch joins the bones of the facial and cerebral (temporal) skull into the whole. Arched character of zygomatic bones determines type of displacement depending only on the force of the blow and its direction. Certain role in the displacement can be played by bundles of the masticatory muscle, attached to the zygomatic bone.

According to the type, fractures are divided into open and closed (without breach of integrity of the bone walls of the sinus), comminuted fractures. According to location, there are fractures of the body of the zygomatic bone, frequently combined with damaged walls of the sinuses, infraorbital nerve, eye-ball; and fractures of the zygomatic arch in its lower third part, accompanied by pains in the area of the temporal muscle and limited mobility of the mandible. Typical symptoms of the fracture of zygomatic bone is depression in the area of the body or arch, painful, sharp protrusion along the inferior orbital margin, impaired sensitivity in the zone of innervation of the infraorbital nerve. In percussion of the teeth in the region of the fracture a sound of “a cracked pot” described by E.I. Malevich can be heard. Radiographic investigation due to aforementioned causes sometimes fails to give a complete objective picture of the extent and type of the injury.
1.
Incidence and causes of the complications.

2.
Direct complications of traumatic injuries of the maxillofacial area.

3.
Early complications of traumatic injuries of the maxillofacial area.

4.
Later complications of traumatic injuries of the maxillofacial area.

5.
Main aspects of prevention of traumatic injuries of the maxillofacial area.

Traumatic injuries of the maxillofacial area are frequently complicated by local and systemic signs which inhibit or distort healing processes and prolong the terms of recovery, lead to secondary deformities and defects of tissues impairing facial functions and esthetics. Depending on the character of the injury and the type of complication, their incidence varies within broad limits, especially frequent are complications of inflammatory nature, according to different authors, accounting for 8-12% to 43%

Causes of the complications are diverse. They can be divided into two groups:

1.
Objective causes: general state of the organism, general immune responsiveness, age, concomitant diseases, severity of the injury, medico-geographical conditions, specific features of the tissues of the maxillofacial area.

2.
Subjective causes: the main being organization and quality of rendered aid at the stages of evacuation adequate surgery, medication, physiotherapy and remedial gymnastics. Of great importance are the terms of rendering aid.

As long as a number of the complications can not be prevented, the task of the doctor is to reduce their intensity and hazard of their manifestation and take measures to their fastest arrest. In other cases quality and organization of medical aid will determine occurrence and severity of complications.

Complications may occur directly at the moment of injury or shortly after it: direct and early complications. Complications can develop at the various stages of treatment and after it in a long term: later complications.

Early complications of general character include first of all traumatic shock, collapse, in thermal injuries burn shock is possible, moreover early complications are those connected with closed craniocerebral injury: concussion, concussion of the brain in complex injuries.

Local early complications can include: bleeding as direct result of the injury, asphyxia, air emboli of facial veins, primary deformity due to the wound accompanied by defect of tissues (avulsion, crush injury).

Traumatic shock, classically described by N.I. Pirogov, is not very common in injuries of the maxillofacial area but is pregnant with severe complications. Traumatic shock is regarded as a complex response of the organism to the injury manifesting in suppression of all vital functions of the organism, developing cardiovascular insufficiency especially against the background of blood loss, affected metabolism, histologic hypoxia and acidosis. There are a number of theories: toxic, neurogenic, endocrinoneurogenic and others explaining mechanisms of shock development.

In the shock development erectile and torpid phases are distinguished. The former is short-term, often unnoticed by medical staff and characterized by excitement, inadequate response to the environment, overestimation of one’s own condition or underestimation of severity of the injury. Erectile phase lasts 10-12 minutes and is followed by the torpid phase – inhibition phase which, without antishock treatment or in severe cases, can terminate in exitus letalis.

There are 4 stages of traumatic shock, which degree is determined by volume of blood loss (less than 0.5 l, less than 1.0 l, more than 1.5 l), correlation of arterial pressure and pulse rate, indices of respiratory activity and condition of the CNS. As a rule, the patients usually are conscious, but confused, slowed; contact is complicated.

Antishock therapy includes a complex of measures which should begin as early as the stage of mutual aid and continue to complete stabilization of condition of the CVS and RS. First of all, it is immobilization of injured bones, introduction of analgesics, stoppage of blood. At the later stages active transfusion therapy, compensation of blood loss, introduction of protein blood substitutes, salt solutions, glucocorticoids, vitamins, normalization and restoration of circulating blood volume (CBV), blood's acid-base balance, introduction of cardiac medicines, respiratory analeptics are performed. Elimination of shock consequences can be mentioned only in saving stability of vital indices during at least 6 hours. Under the condition of traumatic shock only surgery due to vital indications is possible, i.e. tracheostomy, ligature of vessels.

Collapse is an acute decrease of the blood pressure, commonly of neurogenic nature due to blood storage in the abdominal cavity and pelvic organs. It is arrested by means of medication, i.e. vasoconstrictors, analgesics.

Asphyxia is a hazardous complication characterized by acute impairment of breathing due to affected permeability of the upper respiratory tract, which without medical aid leads to death.

G.I. Ivashchenko designates 5 types of asphyxia:

1.
Dislocation asphyxia – due to tongue retraction in some locations of fractures of the mandible, complex injury, loss of consciousness.

2.
Obturation asphyxia – obstruction of the upper respiratory tract with vomit mass, foreign bodies, blood clots.

3.
Stenotic asphyxia – narrowing of the upper respiratory tracts due to their external compression of dissecting hematoma, edema, inflammatory infiltrate.

4.
Valvar asphyxia – obturation of the entrance to the glottis with a flap of soft tissues of the palate, glottis.

5.
Aspiration asphyxia – intrusion of contents of the oral cavity, blood, pus into the respiratory tract during respiration.

Clinical signs of asphyxia are quite clear. The aid must be rendered immediately. First of all, the oral cavity should be examined with a finger wrapped in a gauze, the tongue should be pulled out and fixed, and the victim lain face down. In dislocation and obturation asphyxia these measures suffice before hospitalization.

In stenotic asphyxia tracheostomy is mandatory. During the first stages, cricocornicotomy or Dufaut's needle puncture is possible. In valvar asphyxia at the early stages introduction of artificial airways with further abscission or stitching of a tissue flap is possible. In aspiration asphyxia contents from the bronchial tree and trachea should be removed with a salivary ejector. Terminal impairment of passability of the respiratory tract is eliminated at the stage of qualified and specialized aid.

Hemorrhage is inevitable and always dangerous complication of traumatic injuries of any location. There are arterial, venous and parenchymatous hemorrhages which can be external and internal, explicit and hidden.

Hemorrhage can be stopped temporarily at the early stages of evacuation by means of application of a pressing bandage, ligature of the vessel, tamponade of the wound, Arzhantsev hemostat, placement of a hemostat. At the stage of qualified and specialized aid terminal stoppage of blood by means of dressing or stitching of the vessel in the wound, stitching around and suturing through the bleeding surface are performed.

This being impossible, ligature of the vessel  along its length is indicated – external carotid or lingual artery, jugular veins. If the latter are injured, air embolism is possible. If this is suspected, the central end of the vein should be immediately clamped, then frothy blood sucked out of the vein and sometimes from the right ventricle. In addition, to stop bleeding physical (cold), chemical (alumen etc), medication (calcium chloride etc), biologic (fresh citrated blood, hemostatic sponge, thrombocyte aggregate, etc) factors can be used.

Earliest complications include: hematomas of various locations, among them those in the sinuses, emphysema of the facial tissues, early acute inflammatory complications. Moreover, development of broncho-pulmonary complications is possible.

If hematoma is detected, its evacuation and anti-inflammatory therapy are necessary. In pronounced hemosinus, puncture and irrigation of the sinus are indicated. Emphysemas are comparatively rare complications, commonly accompanying fractures of the maxilla with affected sinus. Emphysemas of the face and neck rarely reach large size requiring surgery; usually subcutaneous crepitation heals spontaneously in 3-5 days.

Acute inflammatory processes developing in 3-5 days after the injury are caused, as a rule, by either late admission or inadequate surgery of the wound, failure to remove necrotic regions, foreign bodies, not drained sockets and leaks. Sometimes suppuration is caused by persistent mobility of the fragments, injury and contaminated hematomas. Treatment is performed by means of standard methods of treating purulent wounds.

During the first two days after the injury, secondary early hemorrhage can occur during transportation, caused by a torn off clot, displacement of the tampon, clamp, bandage. This hemorrhage is stopped according to abovementioned methods. As a first aid, the carotid artery should be clamped with a finger to the respective tubercle of the 6th cervical vertebra at the crossing of the frontal surface of the sternocleidomastoid muscle and the line drawn horizontally at the level of thyroid cartilage. The facial artery is clamped to the body of the jaw anterior to the border of the masticatory muscle, the temporal artery – anterior to the tragus respectively.

In 7-10 days, bronchopulmonary inflammatory processes caused by impaired upper respiratory tract, consequences of aspiration of oral contents, pus etc are hazardous as later complications. Treatment is performed together with pulmonologist. Local complications include secondary hemorrhages resulting from purulent liquefaction of the clot, especially in combined radiation damage, displacement of ligature, erosion of the vessel. According to WW II data, such hemorrhages occurred in 17.2%. 11% patients’ deaths resulted from secondary hemorrhages. Suspected patients are to be placed in the ward closer to the exit near to walking patients. With appearing “messengers” which are pulling pains in the wound, sanioserous discharge, excited behavior of the patient – control of his condition should become permanent. In secondary hemorrhage, the wound should be tightly packed. For terminal hemostasis ligature of the vessel along its length is performed.

Suppuration of an osseous wound, traumatic osteomyelitis, occurs with fractures of gunshot and non-ballistic wounds and accounts for 12-14 to 40-45%.

Possibility to regard suppuration of an osseous wound as a separate form is now being disputed (M.B. Shvyrkov, 1996-2000). At the same time presence of purulent processes only in perignathic soft tissues and the break of the fracture which can be arrested without sequestration gives a chance to regard this process as possible.

At the 26th Congress of surgeons in 1946 the following definition was given: any pyonecrotic process occurring in primary undamaged sections of the bone, accompanied by sequesters and bone regeneration is to be regarded as true osteomyelitic.

The most detailed study of osteomyelitis of the jaws was done by V.I. Luk’janenko (1986). Among the features of traumatic osteomyelitis the following should be mentioned: weak and poorly pronounced acute stage due to present outflow of the exudate, predominantly marginal lesion of the bony fragments, secondary sequesters due to unexcised regions of the bone affected by molecular concussion. A definite role in developing osteomyelitis can be played by the teeth located in the break of the fracture. Clinical picture of the process is usually typical. Treatment is performed taking into account the general condition of the patient and local changes: opening and drainage of the abscesses, necrectomy, sequestrectomy, extraction of the teeth from the break of the fracture due to the indications, firm fixation of the fragments with orthopedic devices and means of osteosynthesis. Antibacterial, immunocorrective therapy and physiotherapy are mandatory. During the remote period in defected osseous tissue secondary osteoplasty is performed.

If parotid glands are affected in inadequate surgery or purulent complications, salivary fistula are formed which at early stages can be closed by means of application of iodine, AgNO3, or atropine against the background of oppressed function. In absent effect, the fistula is removed by one of the common, i.e. Limberg, Sapozhkov, Vasil’ev methods.

In complicated course of the fracture, such complications as delayed or absent consolidation, formation of false joint are possible. Delayed consolidation can be stated, if there are no clinical data concerning formed provisional callus till the end of the 3rd week of immobilization. Absence of healing across the fracture gap in double term of consolidation indicates non-consolidated fracture. If radiographic margins of the fragments have a cortical plate, forming false joint can be diagnosed.

One of severe complications of traumatic and thermal injuries of the face accompanying deformity or defects of tissues are psychogenic disorders which should be treated, along with surgeons, by neurologists, psychologists, psychiatrists and psychotherapists; for process of elimination of these disorders is prolonged and complete healing is not always possible.

Main prophylaxis for the majority of the abovementioned complications is:

1.
Efficiently organized aid and continuity at the stages of medical evacuation.

2.
The fastest emergency aid and evacuation of the victim to the specialized department.

3.
Radical and efficient PSM, especially in extensive lesions including osseous tissues with mandatory firm fixation of the fragments and isolation of the bone from the external environment and oral cavity.

4.
Rational antibacterial and immunomodulating therapy.

5.
Compensation and normalization of the CVS and RS, metabolic processes.

6.
Provision of wholesome food for the wounded persons and victims with appropriate care of the oral cavity.

Answer the questions:

1.
Classification of complications in injuries of the maxillofacial area.

2.
Types of asphyxia, their diagnostics, prevention and treatment.

3.
Traumatic shock, etiology, pathogenesis, antishock therapy.

4.
Types of hemorrhage, causes of early and later hemorrhages, methods of temporary and final hemostasis.

5.
Prevention of suppurative processes in the wound, their diagnostics and prevention.

6.
Traumatic osteomyelitis of the jaws, its specific features, prevention, clinic, treatment.

7.
Methods of closure of salivary fistulas and their prevention.

8.
Diagnostics and causes of affected consolidation of the fragments of the jaws, their treatment.

9.
Psychotic disorders, their causes and prevention.

10.
Basic principles of preventing complications.
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