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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 and treatment taking into account the laws of reparative osteogenesis.

The plan of the lesson:
1. Main clinical signs, principles of diagnostics of fractures of the middle region of the face.

2. Methods of temporary transport immobilization. Orthopedic and surgical treatment of fractures of the facial bones.

3. Rehabilitation of the patients with fractures of the facial bones.

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 muscle force, 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.

Treatment of the fractures of bones according to  traumatology standards consists usually from two stages. The first stage includes transport immobilization of the fragments administering anesthetics to prevent a secondary displacement of the fragments, pain management, prevention of shock. Unfortunately, in the maxillofacial traumatology this is often neglected and fails to be performed due to a number of reasons. The second stage includes specialized aid in hospital which presupposes a number of procedures to treat the patient.

For transport immobilization are used both routine means, such as Entin chin-bandage, Pomerantseva-Urbanskaya chin-bandage, ligature binding of the teeth, various spoon splints, and impromptu means – chin-bandages, slats, pencils, spatulas. Transport immobilization is aimed at short term transportation of the patient from the scene of the event to the medical establishment. 

The second stage is the treatment proper. It includes a number of mandatory routine procedures concerning treatment of the fracture itself and medical procedures determined by individual features of the patient, extent, character of the injury, concomitant injuries and possible complications.

Mandatory components of the treatment of any injured bone is successive fulfillment of the following manipulations using appropriate types of anesthesia:

1. Reposition of the fragments, which can be manual, instrumental, single-step, prolongated, sanguineous.

2. Fixation of the fragments, which can be performed by orthopedic (conservative) methods using different splints, made directly at the dental chair (Tiegerstedt), default (Vasil’ev), or laboratory (Vankevich, Port etc). The other method of fragment fixation can be surgery, such as osteosynthesis, when the fragments are connected with one another by means of various supra-osseous, infra-osseous, trans-osseous fixing devices (osseous suture, screws, shafts, nails, plates, miniplates etc) using extra- or intraoral access. Extraoral fixing compressing devices (Rudko, Bernadsky, Panchokha, Karapetjan, Ruzin-Zakharov etc) are used. Combining orthopedic and surgical methods is also possible (Donskoy, Kononenko-Ruzin).

3. Immobilization of the fragments, i.e. providing stability of the jaw, cessation of its mobility. This manipulation is done by means of arch bars and heavy interarch elastics (used to pull teeth and bony segments together), application of plaster-of-Paris bandages, or other sling chin-bandages. In case of compressing osteosynthesis or rigid and firm fixation achieved at the expense of other fixing devices (plates, extraoral devices), there is no need for complete immobilization.

In the treatment of fractures of maxillary and zygomatic bones the same principles are observed using in the first case orthopedo-surgical methods with Zbarzh device, Adams bone suspension etc. In fractures of zygomatic bones sanguineous reposition of the fragments with their fixation by means of various methods (Limberg hook, Khodorovich forceps, tamponade of the sinus to hold the fragments, miniplates) is performed.

Along with performance of the mandatory procedures concerning treatment of the bone fracture, the task of treating the patient with the fracture is to be solved, namely:

1. Creation of optimum conditions for the course of reparative osteogenesis. The factors to consider are the patient’s age, sex; staging of the process of osteogenesis which rate and quality depend upon the term after the injury and concomitant diseases, kind and quality of reposition and fixation and medico-geographic conditions etc. To provide the abovementioned conditions, appropriate medication and physiotherapy are used. An average term of forming provisional callus without complications is up to 4-6 weeks.

2. A crucial task is the necessity to prevent complications of the inflammatory character and their treatment. Their frequency is determined by predominant number of open into the oral cavity and thus infected fractures, delayed visit to the doctor (on average 2-5 days), presence of infected or damaged teeth in the crack of the fracture. To prevent complications in any particular case the extent of the therapy, fate of the tooth in the crack of the fracture etc. should be considered.

3. Finally, the terminal stage includes measures directed at restoration of the function of the injured bone, restoration of mastication. At this stage in order to eliminate post-immobile contracture, methods of physiotherapy, remedial gymnastics, myogymnastics, medications improving tissue trophism, nerve conductivity are used. If indicated, intrahistologic fixing devices are removed. An average term of treatment of fractures of the mandible is 4-6 weeks for non-complicated and 8-12 weeks for complicated fractures. The terms for maxillary fractures without closed craniocerebral injury are up to 3 weeks, for complex fractures depending on severity of the fracture and closed craniocerebral injury – from 4-6 to 20-22 weeks. The term for zygomatic fractures is up to 2-3 weeks without complications and comminuted trauma.

See https://www2.aofoundation.org/wps/portal/seosurgerysummary for detailed surgical approaches. 

Answer the questions:
1. Indications and contraindications for osteosynthesis, its classification and advantages of compression osteosynthesis.

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

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

4. Methods of orthopedic and surgical treatment of midface fractures.

5. Tasks and principles of rehabilitation of the patients with injuries of the facial bones, prevention of complications.
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