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The purpose of the lesson:
· to introduce types and character of injuries of teeth and alveolar processes, methods of diagnostics and treatment.

· 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 consideration peculiaruties of reparative osteogenesis.

Plan of the lecture:
1. Clinic, diagnostics and treatment of luxations of teeth.

2. Clinic, diagnostics and treatment of fractures of teeth.

3. Clinic, diagnostics and treatment of fractures of the alveolar process.

4. Structure and etiology of mechanic injuries of the facial bones.

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

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

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

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

Traumatic injuries of teeth and alveolar process.

Dentoalveolar and perioral soft tissue injuries frequently occur and are caused by many types of trauma. The most common causes are falls, motor vehicle accidents, sports injuries, altercations, child abuse, and playground accidents. Falling causes many injuries, which starts when a child begins to walk and peaks just before school age.

The dentist is likely to be called by a frantic parent whose child has just fallen and is bleeding from the mouth. It is important for dentists to be familiar with dentoalveolar injuries so that they can effectively manage them when they occur. A force directly on a tooth or an indirect force, most commonly transmitted through overlying soft tissues (e.g., the Up), may cause dentoalveolar injuries. Injuries of the surrounding soft tissues almost always accompany injuries to the dentoalveolus. For example, gingival tissues may be torn; the lower lip may have been caught between the teeth during the injury, creating a full-thickness laceration; or the floor of the mouth may be lacerated. Knowledge of management techniques for injuries to both the dentoalveolus and the soft tissues is necessary to allow the dentist to treat these injuries effectively. 
Management of Dentoalveolar Injuries 
Injuries to the teeth and alveolar process are common and should be considered emergency conditions, because a successful outcome depends on prompt attention to the injury. Because proper treatment can be given only after an accurate diagnosis, the diagnostic process should commence immediately. 
History 
The first step in any diagnostic process should be to secure an accurate history. A comprehensive history of the injury should be obtained from the patient, incorporating information on who, when, where, and how. The dentist must ask the following questions to the patient, parent, or a reliable respondent: 

1.   Who is  the patient? Included here  should be the patient's name, age, address, phone number, and other pertinent demographic data. It is imperative that this data be obtained quickly and time not be wasted. 

2.  When did the injury occur?  This is one of the most important questions to ask, because studies have shown that the sooner an avulsed tooth can be repositioned, the better the prognosis.

Similarly the results of treating displaced teeth, crown fractures (with and without exposed dental pulps), and alveolar fractures may be influenced by a delay in treatment. 

3.    Where did the injury occur? This question may be important, because the possibility and degree of bacterial or chemical contamination should be ascertained. For example, if a child falls on the playground and gets dirt in the wound, a tetanus prophylaxis history should be carefully established. On the other hand, if an injury occurs from a clean object held in the mouth, gross bacterial contamination from external sources is not expected. 4.  How did the injury occur? The nature of the trauma provides valuable insight into what the resultant tissue injury is likely to be. For example, an unrestrained car passenger who is thrown forward into the dashboard 

with sufficient force to damage several teeth may also have sustained occult injuries to the neck. The manner in which the injury occurred is valuable information and should make the clinician investigate the possibility of further injuries. Additional information that can be gained from this question may relate to the cause of the injury. If a patient cannot remember what happened,  a preexisting medical condition,  such as a seizure disorder, may have caused the accident producing the injury. Injuries caused by possible negligence by others are open for litigation. These considerations should caution the clinician to document the findings carefully and word any discussions with the patient thoughtfully. One other thought that must be kept in the clinician's  mind when examining children whose injuries do not seem to be a likely result of the injury described by the parent is child abuse. 

Unfortunately, child abuse has become more prevalent in recent years, and  a high degree of suspicion may be the only manner by which it can be discovered by health care providers.
4. What treatment has been provided since the injury (if any)?

This question elicits  important information regarding original  condition of  the injured area. Did the  patient or  parent  replant a partially avulsed tooth? How was  the avulsed  tooth stored before presentation to the dentist? Did anyone note teeth or pieces of teeth at the site of the accident? Before  an accurate diagnosis and treatment  plan are made, it is imperative that each tooth the patient had before the accident be  accounted for.

Treatment of Dentoaiveolar Injuries 
After conducting a thorough history and clinical and  radiologic examinations, the dentist should be able to determine whether the treatment plan for the patient's type of  injury is within  the clinician's range of expertise.  There may be several circumstances that render  an  otherwise  minor injury untreatable by  the dentist alone. A problem  the dentist frequently encounters is the uncooperative  patient,  most commonly a  child. The combination  of  the  traumatic episode and the child's fear of the dentist may render a simple surgical  procedure impossible  without  general anesthesia. Another difficulty is  the patient  with multiple medical problems. When dentists do not  feel they  can effectively manage a  patient because  of surgical difficulty, anesthesia requirement, concomitant medical problems, or other reasons,  an oral and maxillofacial surgeon should immediately be consulted for assistance with treatment. The goal in  the treatment  of dentoaiveolar  injuries is reestablishing normal form and function of the masticatory apparatus.  When the  pulp is directly involved, treatment differs from that of tooth injuries in which the pulp is not involved. Because of the training in operative dentistry and endodontics, a dentist has  the  knowledge, the instrumentation, and the medications routinely available to manage cases of tooth fracture. The  treatment regimen for these injuries is therefore  outlined  only briefly. More severe injuries, such as tooth dislocations or avulsions and dentoalveolar fractures, are fields  in which the dentist may have had little training;  these  are presented  in greater detail. 

Primary teeth that have  been injured are generally treated in a manner similar to that for  permanent teeth. However, in many instances, the lack of  cooperation  by the child  results in treatment compromises and, frequently, extraction of the damaged tooth. If this occurs, the dentist should consider space maintenance me in the near future where indicated. 
Crown craze or crack. 
Because the cracks are limited to the enamel (i.e., enamel infraction) and usually stop 

before reaching the dentinoenamel junction, no treatment is usually  indicated. However, because any force to  the tooth can result  in  injury to  the pulp  and periodental tissues, periodic follow-up examinations are valuable. Multiple cracks may be sealed with unfilled resin to prevent their becoming stained. 

Crown fracture.  The depth of tooth tissue  involvement determines the  treatment  of  crown  fractures. For fractures that are only through the enamel or those with minimal amounts of dentin involvement, no acute treatment other than smoothing off the sharp edges is warranted.  If  reshaping the teeth  would leave a  noticeable deformity,  replacement of the missing enamel by acid-etched composite resin techniques is indicated. The sooner they  are  treated, the better is  the prognosis, because inflammatory hyperemia  of the pulp will be decreased. Periodic follow-up examinations are necessary to monitor pulp and periodontal health. If a considerable amount of dentin is exposed, the pulp  must be protected. Measures  to seal  the dentinal tubules and promote secondary dentin deposition by the pulp can be undertaken. Calcium hydroxide has been thetraditional material applied  to the exposed dentin before the fractured part is covered with a suitable restoration. most commonly a composite with or without acid etching. Current  recommendations are the placement of  a dentin-bonding agent or glass ionomer cement over the exposed dentin, followed by  the placement of  a resin composite restoration. Glass ionomer cements chemically bind to dentin, facilitating placement and restoration. The status of pulp vitality at periodic follow-up visits dictates what the final  treatment  plan will be. If pulp and periodontal health are satisfactory, no more intervention is necessary other than for esthetic reasons. If the pulp is exposed, the aim of treatment is to preserve it  in a vital, healthy  state. This can usually be accomplished by pulp capping if five conditions are present: (1) the exposure is very small, (2) the patient is seen soon after injury, (3) the patient had no root fractures, (4) the tooth has not been displaced, and (5) no large or deep fillings  exist that might indicate  chronic  inflammation within the  pulp. The most common injury for which pulp capping is instituted is  in a tooth  in which a single pulp horn was exposed with a crown fracture. The more apically immature the tooth, the more favorable is the response the dentist can expect from pulp capping. As with any operative procedure on the dental pulp, isolation with a rubber dam is recommended. After application of calcium hydroxide on the exposed pulp, glass ionomer cement is placed over the exposed dentin and  a water-tight  acid-etch  composite  restoration is placed. A pulpotomy involves aseptic removal of damaged and inflamed pulp tissue to the level of clinically healthy pulp, after which calcium hydroxide is applied. It is usually implemented in larger exposures in which the apexis not closed. In these instances a pulpotomy should be a temporary measure to maintain  the  vitality  of   radicular pulp until  the apex  is  closed. Endodontic therapy should then be instituted. Periodic follow-up examinations are  mandatory after any pulpal procedure. The final  restorative decision will be based on the pulpal health of the tooth. Because  the  prognosis  is guarded, endodontic treatment may be necessary if the pulp degenerates. 

Another technique that can be used to  restore the tooth is by replacing the original fractured tooth fragment using the acid-etch technique or with the newer enamel  and dentin adhesives. This technique  is particularly useful for large fractures. 

    Crown-root  fracture.  The treatment of crown-root fractures depends on the location of the fracture and local anatomic variance. If the coronal fragment is  still in  place, it  must be removed to assess the depth to which  the fracture has gone. If  the fracture does not descend  too  far apically (and the tooth  is therefore restorable) and if the  pulp  has  not  been exposed,  the tooth is treated as already discussed for crown fracture. Depending  on the apical  extent  of the fracture, it may be necessary to perform periodontal procedures to make  the apical  margin of the fracture accessible  for restorative  procedures. Alternatively, orthodontic extrusion of the root  can  make  it  accessible  for restorative procedures. If  the pulp  is  involved and  the 

tooth  is restorable, endodontic  treatment  is implemented. If,  on the  other hand, the tooth  is  not restorable, removal  is  indicated. If a  concomitant alveolar fracture is found, the extraction may be delayed for several weeks to permit the fracture to heal and thus prevent undue loss of alveolar bone at the time of extraction. 

Horizontal root fracture. When a horizontal or oblique fracture of the root occurs, the main factor in determining the prognosis  and therefore in directing treatment is the  position  of the  fracture in  relation tothe gingival crevice. If the  fracture is above or close to the  gingival crevice, either the tooth should be removed  or  the coronal fragment should be removed and  endodontic  treatment performed on the root. The root can then be  restored  with  a  post  and  core restoration. Fractures in the middle-to-apical one third of the root have a good prognosis  for  survival  of  the pulp and healing of  the root  fragments  to one  another. These fractures should be treated with repositioning (if any mobility is detectable) and firm immobilization for 2 to  3 months (these techniques are  described  later). During this time, bridging of the fracture with calcified tissue usually occurs, and the tooth  remains  vital .

Intrusion.  Traumatic intrusion of teeth indicates that the alveolar socket has sustained a compression fracture  to permit  the new  tooth position. On percussion the tooth emits a metallic sound similar to an ankylosed tooth—distinguishing  it  from a partially erupted or  unerupted tooth. The intrusion  may be so severe  that  the  tooth actually appears to be missing on clinical  examination. Traumatic  tooth intrusion is  less frequent than lateral  displacements;  when  seen,  it usually  involves  maxillary teeth. This  type of nonavulsive tooth displacement has the worst prognosis. The treatment of intruded teeth is controversial. Some  clinicians favor surgically repositioning and splinting  them; however, this treatment has resulted in serious  periodontal  and pulpal consequences. Others feel that, if left alone, many intruded teeth will reerupt. Others use orthodontic forces to assist reeruption of the tooth .

When orthodontic assisted eruption is used, the tooth  should  be extruded slowly, over a  3- to  4-week period. Once  the tooth is in position within the dental arch,  it  is  splinted for 2  to 3 months. Recent evidence suggests that  immediate application of orthodontic force is  necessary to prevent  ankylosis in  the intruded position.

The decision to  perform  endodontic treatment is based on the  follow-up findings of each individual case. However, if the intrusion  occurred in an apically mature  tooth, pulpal degeneration is  likely  and endodontic treatment should be performed as described later. If a deciduous tooth has been intruded to the point that it is  touching the follicle of a succedaneous tooth, the deciduous tooth should be  removed as atraumatically as possible.  If the deciduous tooth is not in  direct  proximity to  the succedaneous  tooth, a  period of observation should be followed, because reeruption is common. If the dentist is in doubt about the position of a deciduous  tooth,  removal is a sound prophylactic approach  that  helps to  ensure the  health of the succedaneous tooth. 

Extrusion.  Extruded teeth can usually be manually seated back into their sockets if the injury was  very recently. After replacement of the tooth within the socket, splinting for 1  to 3 weeks  is usually necessary,  as  is endodontic treatment (discussed later) .

Lateral displacement.  If a tooth is minimally displaced, the accompanying  alveolar wall  fractures may not be grossly displaced. In  this  case  manual repositioning  of  the tooth and splinting for several weeks  is  indicated.  When  substantial  tooth displacement has occurred, displaced alveolar bone fractures have also been sustained.

The tooth  and the alveolar  bone must  be manually  repositioned, the tooth  splinted,  and  soft tissues sutured . Postsurgical follow-up examinations  will determine the state of the pulp and periodontal damage. 

Avulsion. Total avulsion from its socket is the gravest situation for a tooth, because the health of both the pulp and the  periodontal tissues are in  severe  jeopardy. The 

factors most important for determining how successful treatment measures will be  are the length of time the tooth has been out of the socket, the state of the tooth and  periodontal tissues, and the  manner in which thetooth was preserved before replantation. The sooner the tooth can be replanted, the better the prognosis.

Therefore when the  dentist receives  a call from a patient, parent, teacher, or  other responsible person regarding a totally avulsed tooth, the  dentist  should direct the caller to rinse the tooth immediately with the patient's saliva, tap water, or saline solution and replant the tooth. The patient  should hold the  tooth by  the crown, while trying to not touch the root, and then hold the tooth in place and go immediately to the dentist. If the patient cannot replace the tooth, it should be placed into an appropriate medium until care by a dentist can be delivered. Many storage mediums have been recommended, including water,  the vestibule of the mouth, physiologic saline, milk, and  cell  culture media in  specialized containers. Water is the least desirable because it is hypotonic and causes cell lysis. Saliva keeps the tooth moist but is not ideal because of incompatible osmolality and pH and the presence of bacteria. Many schools, sporting  venues, and ambulances have these kits on hand for use in cases of tooth avulsion.  If this solution is  not  available, milk is considered the best alternative storage medium, it has a pH and osmolarity compatible to vital cells,  and it is relatively free accessible. Milk has been shown to effectively maintain the vitality of periodontal ligament cells. 

When the patient gets to the dentist's office, the dentist must decide whether the tooth is salvageable. If it has already been replanted and seems to be in good position, it should be  radiographed and then splinted for  7 to 10 days. If the tooth is carried into the office and it has been out  of its  socket less than  20 minutes, it  should  be immediately rinsed  in saline and replanted by the dentist.  It  is  not necessary to remove all of the blood clot  from within the socket; however, careful suctioning and gentle  irrigation with sterile  saline will  remove  the bulk  of the  clot. The  root  surface  and  tooth  socket should  never be scraped,  "sterilized,"  or  manipulated before replantation, because  this  destroys  viable periodontal tissue. If the tooth has been out of the socket for more than 20 minutes, it should not be replanted until after it has been placed  into Hanks Balanced Salt Solution for 30 minutes and then in doxycyciine (1 mg/20 cc saline) for 5  minutes. The  tooth should  then be replanted  and splinted. Soaking the tooth in Hanks Solution seems  to reduce the incidence of ankylosis by improving the survival of periodontal cells on the root. The solution also 

helps cleanse debris from  the root and dilutes bacteria. The doxycyciine helps  inhibit  bacteria in  the pulpal lumen, which  reduces a major obstacle  to revascularlization. Even teeth that were stored in milk or saline should undergo this regimen before implantation. Stabilization  of an avulsed tooth can  be achieved using a variety of materials, such as wires, arch bars, and splints.

Contusion of teeth caused by a vertical blow can also occur.  This can cause hemorrhage into the pulp due to rupture of the neurovascular  
bundle. The crown gradually changes its color. Further development of traumatic periodontitis is possible, sometimes radicular cyst can occur. Radiographically a widened periodontal fissure can be seen. If it is accompanied by inflammation, antibacterial and physiotherapy is administered, affected tooth is trephined. After the appropriate treatment the canal and cavity of the tooth are filled.

In local action of the force of the blow or in “rough” extraction of maxillary molars, especially in present hypercementosis or atypical location of the roots, breaking off or fracture of alveolar process is possible. Due to anatomical features, fractures of the alveolar process of the maxilla occur by far more frequently. Complete avulsion of a fragment above (below) root apices can occur, giving possibility to treat it by means of a smooth arch bar. In arched fissure of the fracture and when apices of the tooth roots are exposed into it, replantation is practically impossible, and this fragment, along with the teeth, is removed and the wound of the mucosa is sutured. Diagnosis is based on typical clinical and radiographic data. Treatment should be performed in hospital.

Fractures of facial bones.
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.

There are four of main, essential, so-called pathognomic symptoms:

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 muscle force, in 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.

Answer the questions:
1. Clinic, diagnostics and treatment of concussions of the teeth.

2. Clinic, diagnostics and treatment of luxations of the teeth.

3. Clinic, diagnostics and treatment of fractures of the teeth.

4. Clinic, diagnostics and treatment of fractures of the alveolar process of the jaw. Classification of the fractures of the facial skull (the upper and lower jaws, zygomatic bone).

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

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

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

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

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

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

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

12. Fractures of zygomatic bones, clinic, diagnostics and methods of treatment.

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