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The purpose of the lesson:
To introduce mechanism of fractures of the facial bones, basic clinical and radiographic signs of the fracture, fundamental methods of diagnostics of jaw fractures.

Plan of the lesson:
1. Structure and etiology of mechanic injuries of the facial bones.

2. Main clinical signs, principles of diagnostics of fractures of  the mandible.

3. Main clinical signs, principles of diagnostics of fractures of the middle region of the face.

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.

Answer the questions:
1. Classification of the fractures of the facial skull (the upper and lower jaws, zygomatic bone).

2. Structure of maxillofacial traumatism, predominant causes of the fractures.

3. Clinic and diagnostics of the fractures of the mandible, their frequency and location.

4. Characteristic and indications for use of Tiegerstedt chin-bandage (their types) in treating mandibular fractures.

5. Indications and contraindications for osteosynthesis, its classification and advantages of compression osteosynthesis.

6. Foundations of reparative osteogenesis, staging, optimization of regeneration depending upon its stage.

7. Clinic and diagnostics of midface fractures, causes of frequent complex injuries, diagnostics of closed craniocerebral injuries, surgical tactics concerning these traumas.
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