FRACTURES OF THE JAWS
The healing of fractures

· The main stages in the healing of fractures are:

1. Haematoma formation 
2. Organisation of the clot

3. Provisional callus formation 
4. Definitive callus formation.
Fractures of the mandible
Special features

· Special features which must be taken into consideration include the following.
1. Involvement of airway. 
· The jaws surround the upper end of the airway, and respiratory obstruction is a special danger of fractures of the jaws. 
· If the anterior part of the mandible is fragmented the attachments of the genial muscles are lost and the tongue, having no firm anterior fixation, can fall backwards to block the oral airway. 
· The nasal airway may also be blocked by a blood clot from fractures of the nasal bones and septum, inhaled teeth, or by the maxilla being pushed downwards and backwards toward the pharynx.

· The first step in dealing with severe fractures of the jaws is, therefore, to make sure that the patient does not asphyxiate from any of these causes.
2. Access of cutaneous infection. 

· The overlying skin is loose, and fractures of the jaws (apart from those such as gunshot wounds which cause gross tissue damage) are seldom open to the external surface and infection from the skin. 
· The blood supply to the soft tissues and periosteum is good, and healing of fractures of the jaw is normally rapid.
3. Exposure to saliva 

· On its oral surfaces the jaw is covered by a thin adherent mucoperiosteum which often tears, opening the fracture to the oral fluids. 
· Infection from saliva is resisted well, as might be expected from the readiness with which extraction wounds normally heal.
4. Teeth in the fracture line. 

· When there is a tooth in the fracture line, organisms from the gingival margin or a periodontal pocket can infect the fracture. 
· If the blood to the pulp is cut off, the pulp dies and forms a nidus of infected necrotic matter in the fracture. 
· It may be necessary, therefore, to extract teeth in the fracture line.
5. Areas of weakness of the jaw. 

· The presence of teeth, particularly the root of the canine or an unerupted third molar, weakens the jaw, and a fracture line often passes through the periodontal membrane. 

Etiology:

· Road accidents 
· Fights 
· Falls

· Dental extractions
Sites of weakness

· Fractures of mandible have been classified according to their location

· Condylar fractures are the most common

· The neck of the condylar process is particularly weak

· They are followed, in frequency, by fractures of the angle, body and symphysis

· Fractures of the ramus, coranoid and alveolar processes are uncommon.

· Mandibular fractures near the junction between body and ramus when there is a blow on the chin, directed obliquely backwards

· Either side of the mental prominence 
· The deep-rooted canine teeth 
· An erupted or partially erupted third molar further weakens the region of the angle of the mandible
Clinical features

· The main features of a fracture of the jaw are: 
1. A history of an injury 
2. Pain

3. Swelling 
4. Disturbance of occlusion (deformity)
5. Abnormal mobility
6. Paraesthesia or anaesthesia of the lip can follow stretching of the inferior dental nerve.

7. Loosening of teeth
8. Crepitus

9. Failure of transmitted movement
Radiographic examination

· Uses:

a) To confirm the presence of the fracture

b) To determine the direction of the fracture line

c) To determine the severity of bony damage

d) To determine the relationship of teeth to the fracture line

e) To detect fractures in other parts of the bone.
· The classical radiological sign of a fracture is interruption of continuity of the bone by a radiolucent line. 
· Radiographs should usually be taken from at least two viewpoints at right-angles to one another, but the most useful is a panoramic radiograph

· This shows the whole of the jaw from condyle to condyle in a single view 

· In the absence of panoramic facilities, oblique lateral views should be taken. 
· These must always be supplemented with a postero-anterior view. 
Sites of fracture of the mandible
· Displacement of mandibular fractures is determined by
i. The pull of muscles attached to the fragments, 
ii. Direction of fracture line  
iii. Bevel of the fracture
· The angle is one of the most common sites: 

1. Favourable: fragments may either be pulled together by muscles 
2. Unfavourable: fragment may be displaced or pulled away by muscles 
· The neck of the condyle
· The body of the mandible: A common site is the canine region because this long root weakens the bone. 
· The symphysis
· The ramus
Principles of management
General considerations

· If there have been severe injuries the first essentials are to make sure that the patient has a clear airway, to deal with haemorrhage and, if necessary, to treat shock
· The posture is of paramount importance. 
· If the patient is conscious, a sitting position with the head held well forwards is permissible. 
· If the patient feels faint, or is semi-conscious, he should be put in the usual postoperative recovery position, that is turned to one side with the trachea inclined downwards so that the tongue tends to fall forward

· This facilitates drainage of blood and saliva. Suction, if available, is most useful. 
· On no account should the patient be allowed to lie on is back

· Once first-aid measures have been carried out, clot and debris can be removed and the wound examined. 
· Steps must be taken to prevent infection and ensure that the patient can be fed in spite of fixation of the jaw.
Teeth involved in the fracture line

· A tooth can be a source of infection if the socket is in the fracture line. 
· If teeth are so loose as to be useless for fixation, or if their vitality is in doubt, they should be extracted. 
· On the other hand, a single tooth in an otherwise edentulous posterior fragment is valuable as a means of control and may justifiably be retained until callus formation has begun. 
· A buried tooth should be left alone; any attempt to remove it causes additional trauma and bone destruction.

Definitive management

· The aims of definitive treatment are:

1. Reduce displacement to restore normal occlusion

2. Immobilize the fragments rigidly until the bone unites.
· Both closed and open methods are used for reduction and fixation of mandibular fractures 
1. In closed method: interdental wiring and intermaxillary fixation are useful. External pin fixation can also be used.

2. In the open method, fracture site is exposed and fragments fixed by direct interosseous wiring. 

Reduction of fractures

· The method by which the fragments are brought into correct alignment depends primarily upon whether there is a sufficient number of firmly attached teeth in each fragment with which to control the bone.
· Reduction of fractures of the jaws can be carried out in the following ways according:

1. Manual reduction with the aid of an analgesic such as pethidine or nalbuphine, together with diazepam or midazolam if necessary, or under regional anesthesia 

2. Slow elastic traction applied to splints on the teeth or jaws

3. Manual reduction under general (endotracheal) anaesthesia

4. Open operation under general (endotracheal) anaesthesia.

Immobilisation of fractures of the mandible

· Interdental eyelet wiring 
· Cast metal cap-splints.
· Transosseous wiring
· Bone plating
· Pin fixation to extraoral appliances
Complications of fractures of the mandible

· The main complications are as follows:

1. Infection

2. Delayed union or non-union

3. Malunion and deformity

4. Disorders of occlusion
5. Impaired function of the temporomandibular joint

6. Anaesthesia of the lower lip.

FRACTURES OF THE FACIAL SKELETON
Introduction

· The dura can be torn, with the risk of intracranial infection, sight may be impaired, or disagreeable sensory loss can be caused. 
· But most important is the immediate threat to the airway. 
· Fractures of the upper jaw may be broadly divided into: 
1. Affecting only the alveolar process; 
2. Affecting the facial skeleton.
Directions of the main fracture lines

· Most injuries to the upper jaw and face are directly or obliquely from in front and drive a greater or lesser part of the face backwards. 
· The structure of the facial skeleton is not buttressed against frontal force, and it is common for the whole middle third of the face (from orbits to upper teeth) to be sheared from, and driven downwards and backwards along, the sloping cranial base.
Classification

· These injuries may be classified as follows:
1. Fractures of the alveolar process

2. Fractures of the central middle third of the face
3. Fractures of the zygomatic bone and arch
4. Fractures of the nasal bones
General clinical aspects

· The clinical features can therefore include the following.

1. Blockage of the airway. 
2. Oedema of the face.
3. Ecchymoses.
4. Bleeding. 
5. Mobility of the upper jaw. 
6. Disturbance of occlusion. 
1. Fractures of the alveolar process
2. The central middle third of the face (Fractures of the maxilla)

Classification:
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1. Le Fort I (Guerin’s fracture)

· Bilateral detachment of the alveolar process and palate 
· Low-level subzygomatic fracture 

· Le Fort I (transverse) fracture runs above and parallel to the palate. 
· It crosses lower part of nasal septum, maxillary antra and the pterygoid plates.

· A blow to the front of the mouth centered on the upper lip can shear the alveolar bone from the rest of the maxilla and drive it backwards 
2. Le Fort II (pyramidal) 

· Pyramidal, subzygomatic fracture of the maxilla 
· Fracture passes through the root of nose, lacrimal bone, floor of orbit, upper part of maxillary sinus and pterygoid plates. 
· This fracture has some features common with the zygomatic fractures.

· A severe blow in the centre of the face can separate the maxilla from its attachments just above the nasal aperture. 
· The fracture passes along the inferomedial margin of the orbit near the sutures with the zygomatic bone, through the lateral walls of the antrum, and through the pterygoid plates behind. 
· In this way a pyramidal fragment comprising virtually the whole of the maxilla below the zygomatic bones is driven backwards

3. Le Fort III (craniofacial dysfunction)

· Fracture of central and lateral parts of the face

· High-level suprazygomatic fracture 
· There is complete separation of facial bones from the cranial bones. 

· The fracture line passes through root of nose, ethmofrontal junction, superior orbital fissure, lateral wall of orbit, frontozygomatic and temporozygomatic sutures and the upper part of pterygoid plates.
· A heavy blow by a broad object can drive backwards the whole of the face below the frontal bones. 
Clinical features

Le Fort I fracture
· Immediately after the injury, separation of the dento-alveolar segment may show little obvious abnormality
· Mild bleeding from the nose 
· Some disturbance of occlusion
Le Fort II and III fractures. 
· Swelling and bruising. 
· Elongation of mid face

· Oedema of the face (especially round the eyelids)
· Bleeding from the nose and into the nasopharynx
· Mobility of the upper jaw (maxilla)
· Disturbance of occlusion, usually premature contact of the last molars gagging the bite open
· Circumorbital and subconjunctival ecchymoses develop later.

· CSF rhinorrhea 
Treatment

Initial examination and primary care

1. Ensure a clear airway 

2. Look for and control bleeding, whether intra- or extracranial

3. Look for other injuries, particularly to the cervical spine, thorax and abdomen

4. Look for fractures of other bones

5. Look for leakage of cerebrospinal fluid

6. Look for injuries to the eyes

7. Establish a neurological baseline for future reference.
Definitive 
· Fixation of maxillary fractures can be achieved by
a) Interdental wiring

b) Intermaxillary wiring using arch bars

c) Open reduction and interosseous wiring

d) Wire slings from frontal bone, zygoma or infraorbital rim to the teeth or arch bars

3.  Fractures of the zygomatic bone and arch
Classification
1. With minimal displacement and associated injury

2. With damage to the lateral antral wall and floor of the orbit

· In addition to fractures of the main part of the face (the central middle third), the zygomatic bone may be driven inwards by an oblique blow. 
· The severity of the injury may vary from fracture of the arch alone, with little displacement, to a severe injury which comminutes the lateral wall of the maxillary antrum and the floor of the orbit. 
· The coronoid process of the mandible, caught between the depressed zygoma and the side of the skull, may also be fractured or impede the movements of the mandible
4. Fractures of the nasal bones.

Complications
· Complications associated with severe maxillofacial injuries
1. Loss of consciousness

2. Opening of the antra

3. Displacement of the eye
4. Opening the cranial cavity
5. Damage to cranial nerves

Summary 
· The essential aspects of primary care discussed above can be summarised in two useful mnemonics.

Immediate dangers:
A. Airway

B. Bleeding (either extracranial or intracranial)

C. Control of the tongue

D. Derangement of occlusion

E. Eyes. Ears. Escape of CSF

F. Fractures elsewhere

G. General injuries.

· Immediate management must form a logical PATTERN, and this provides the basis for the second mnemonic, as follows:

P-Posture

A-Aspiration

T-Tongue traction

T-Tubes (oral, nasopharyngeal, or endotracheal)

E-Examination in detail

R-Reassurance

N-Notification of specialist, services.
