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The purpose of the lecture:
To introduce types and character of injuries of teeth and alveolar processes, methods of diagnostics and treatment.

The plan of the lecture:
1. Definition of the concept of injury, types of injuries of facial tissues.

2. Classification of injuries of facial tissues.

3. Clinic, diagnostics and treatment of luxations of teeth.

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

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

Injury is regarded as breach of the structural integrity at the cellular, histological, or organic level caused by activity of a damaging agent. Injury can be caused by mechanical action, including firearms; physical factors – thermic injury, radiation injury; chemical factors – injuries caused by acids, alkalines, toxic chemical agents.

In the maxillofacial area all types of injuries can occur. Besides, due to anatomo-topographic, functional and social and esthetic features of this area, clinical signs of injuries differ from those of other parts of the body. This explains peculiarities of management of facial wounds of various etiology.

Diversity of injuries of various types determines a large number of classifications of these injuries depending on their character, location, damaging factor, extent of the injury etc.

The most common is slightly altered and broadened classification offered by B.D. Kabakov based upon differentiating injuries as mechanical (further subdivided according to location, character and mechanism of the injury); combined injuries; burns and frostbites. It is advisable to add chemical and radiation injuries.

Injuries can be isolated, i.e. involving only one anatomical area, single and multiple.

Injuries can be concomitant, also single and multiple, if injury caused by one factor involves several anatomical areas.

Combined injury is regarded as a single-step impact of different in mechanism of action damaging factors on tissues and organs: mechanical and thermic impact on the tissues of the face; mechanical and radiation impact; gunshot wound and chemical burn etc.
Character, type and extension of injuries depend on many factors. During wars, armed conflicts and terrorist acts, gunshot wounds are predominant. During technogenic catastrophes, depending on the type of industry, combined injuries, such as chemical and radiation burns and mechanical injuries are more likely to occur; during natural catastrophes, road accidents, concomitant injuries caused by mechanical factors are most common.

To study types of injuries and plan specialized aid, medico-social technical term “traumatism” has been introduced. This concept is mainly used to evaluate origin of injuries during peacetime and everyday life.

There are some kinds of traumatism: home traumatism; occupational traumatism further subdivided into agricultural and industrial; besides, transport, sports, street traumatism is designated. Maxillofacial injuries of peacetime are mainly (up to 85%) caused by home traumatism factors. Frequently traumas are due to alcohol inebriation or drug intoxication of an offender or sufferer. In the structure of general traumatism maxillofacial traumas account, according to different data, for 3.5% to 7-8%.

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. 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.

1. A large amount of loose cellulose, a dense capillary network, elastic skin cover result in a quickly progressing histologic edema, especially in infraorbital and perioral areas.

2. A dense capillary and venous network, the salivary duct, muscles of the tongue in injuries of the subglossal area and the tongue (which can occur in orthopedic preparation of teeth by a separation disk or therapeutic procedures with a bur) can result in profuse, troublesome bleeding from the tongue or development of a large edema of the tissues of the subglossal area up to impaired breathing. The first case requires dressing the lingual artery along its length; the second one – tracheostomy.

3. Injuries of soft tissues in the area of extension of peripheral branches of the facial nerve cause paralysis or paresis of the respective groups of mimic muscles resulting in facial deformity.

4. Orbicularis oris muscle or orbicularis oculis muscle when injured lose their ability to close the mouth or the eye which leads to permanent salivation and maceration of the skin or to conjunctivitis, blepharitis and other complications.

5. Glandular structures of the facial tissues (parotid, submandibular, subglossal salivary glands) determine hazard of developing persistent salivary fistulas in damaged parenchyme and ducts of the gland.

6. Tissues of the submandibular area and anteriolateral surface of the neck contain large major vessels (carotid, lingual, mandibular arteries, internal and external jugular, facial veins) which injury can result in exitus letalis due to acute hemorrhage or air embolism; development of hematoma or stenotic asphyxia especially with stab wounds is possible.

7. During wound healing cicatrical adhesion can cause aversions of the eyelids, wings of the nose, lips with developing salivation and lacrimation. Moreover, the face becomes deformed.

The healing response from most common injuries usually occurs in a predictable sequence. First, the tissues respond with inflammation that can last anywhere from 7 to 14 days. The increased circulation caused by inflammation brings in a flood of specialized cells to clear out wound debris. The next phase, fibroplasia, lasts for 7 to 10 days, and may overlap part of the inflammatory response. Fibroplasia is critical for establishing the presence of cells that begin to produce the foundation for new tissues. The final phase, remodeling, can last for weeks as tissues mature and regain their strength (1).

This is not the case when complex regional pain syndrome (CRPS) is involved, since nerves misfire and normal healing processes that are necessary do not occur. Although one study of 1,006 patients found that less than 7% of people with CRPS are affected by chronic open wounds(2), this small percentage does not diminish the importance of addressing this issue. When left untreated or treated insufficiently, the wound can rapidly move to an infected state that jeopardizes the rest of the limb. Yet, because of the small proportion of people with both CRPS and chronic open wounds, there is very little literature to guide clinicians in the best practice.

Looking closer at issues that complicate skin integrity, vascular changes are the ones most reported, and the most problematic. Vascular changes have shown varying relationships between changes in the sympathetic nervous system and temperature differences.(3) By assessing skin samples, others have noted changes in nerve innervation of hair follicles, sweat glands, and blood vessels.(4)

For those who have issues at the skin surface, chronic edema is frequently encountered. Using the same population as previously mentioned, 40% of those with complications presented with infection, 35% with ulcers and 36% chronic edema. Chronic edema has been consistently linked to further development of infection and additional complications. In the general population, edema can be managed with compression garments or other mechanical compression treatment, but with CRPS, this treatment is frequently intolerable without additional pain interventions.

Therefore, other strategies are employed, which can include lumbar sympathectomy, sympathetic blocks, or other similar treatments that have not only provided a degree of pain relief, but also assisted in healing the lesions.4,5 Some have even resorted to indwelling epidurals to provide a tolerance for mechanical compression to aid in healing.(6,7) In addition, hyperbaric oxygen has been used in wound treatment.(8) Although research is still in progress, some results are promising. None of the studies, however, involved the wounds of those with CRPS.(8,9)

Aggressive treatment may also include surgical reconstruction to aid in arterial blood flow. This even has its challenges in those not affected with CRPS.(10) As with any surgical intervention, the surgery itself can pose a risk of increased pain for those with CRPS. It is estimated that 6% to 10% of patients with CRPS will require surgery on the affected extremity for various reasons.(11) If provided with appropriate interventions, the probability of negative consequences can diminish. The recurrence rate of those receiving a stellate ganglion block with a surgical procedure was only 10%. This was also seen in those with intraoperative intravenous regional anesthesia using clonidine and lidocaine. The intravenous anesthesia was felt to be superior, given the inherent difficulty and complications with a stellate ganglion block.(11)

Other skin conditions include ulcers, bullae and other types of wound formation. Infection is a frequent complication of any skin lesion. Typically infections are addressed with antibiotics. However, topical treatments and oral antibiotics have been minimally effective in those with CRPS.(7) Laan et al. noted treatments such as intramuscular long-acting penicillin injections, intravenous mannitol infusion and intravenous penicillin.(2) When infection repetitively develops in wounds of those with CRPS, antibiotics are frequently ineffective. Reasons for resistance to healing with conventional methods include impaired oxygen consumption and vascular abnormalities that affect blood flow in the extremities.(2,3,7)

With such difficulty in successful healing of wounds in individuals with CRPS, prevention is a critical component. There are generally recognized factors that one can control to minimize the potential of skin lesions. These include abstinence from cigarette smoking, clean hygiene, healthy eating habits, and exercise as able and proactively manage diabetes if present.(12)

Despite these basic efforts, unhealing wounds may still appear. The specific etiology of these wounds has not yet been identified to help determine the best course for prevention. Therefore, when such wounds present themselves on those with CRPS, immediate attention by a healthcare provider is recommended. Having a vascular surgeon involved may be necessary to provide good wound care and comprehensive treatment once infected wounds begin to appear.

Answer the questions:
1. Structure and character of injuries of the tissues of the face.

2. Traumatism of the maxillofacial area, its types, structure and causes.

3. Classification of traumatic lesions of the tissues of the maxillofacial area.

4. 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. Classification of injuries of soft tissues of the face.

7. Anatomical and physiological features of the soft tissues of the face crucial for the course of the wound.

8. Phases of the course of wound process, its peculiarities in facial wounds.

9. Complications of wound healing, wound dystrophy.
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Answer the questions:
10. Classification of the fractures of the facial skull (the upper and lower jaws, zygomatic bone).

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