
Oral Surgery – Dr. Labeed Sami 
 

1 
 

 

 جامعة تكريت

 كلية طب االسنان

 

 
 مادة جراحة الفم

 املرحلة اخلامسة

 م.د. لبيد سامي حسن

6102-6102 



Oral Surgery – Dr. Labeed Sami 
 

2 
 

5
th

 stage                                                                    

 

 

MIDFACE FRACTURES 
 
Physical Characteristics of the Midfacial Skeleton 

1- The middle third of the facial skeleton is made up of considerable number of 

bones, which are rarely fractured in isolation. 

2- All the bones are comparatively fragile and they articulate in a most complex 

fashion. Midface acts as a cushion for the trauma directed towards the cranium 

from the anterior or anterolateral direction analogous to a ‘matchbox’ sitting 

below and in front of a hard shell containing the brain. Violent forces to this 

region are dissipated or absorbed by fractures of the maxilla and other facial 

bones, and thus offer protection to the brain and spinal cord . 

3- The area of the middle third of the facial skeleton is anatomically complex and 

complicated, so that fractures of this area are generally comminuted, especially the 

bones of the nasoethmoidal complex and anterior maxillae. It is this inward 

crushing causes ‘typical dish face deformity. 

4- The composite structure of this complex bones is so designed to withstand 

considerable amount of force applied in a vertical manner from below so it will 

withstand the forces of mastication from below and provide protection to the vital 

structures (e.g. eyes, brain, etc.). 

5- The facial bones as a whole, have a very low tolerance to impact forces from the 

front and sideways. 

6- The nasal bones are least resistant, followed by the zygomatic arch. 

7- The frontal bone and body of the sphenoid form an inclined plane, which slopes 

downward and backward from the frontal bone at an angle of about 45° to the 

occlusal plane of the upper teeth. So when fracture occurs, they are sheared off the 

cranial base. There is slight amount of backward, but marked downward 

displacement seen, resulting in the premature gagging of the posterior teeth of the 

maxilla with the mandibular teeth, causing resultant anterior open bite and 

lengthening of the face and in extreme cases the soft palate may be pushed down 

upon the dorsum of the tongue causing airway obstruction . 

8- A trauma to the ethmoidal region results in comminution of the cribriform plate of 

the ethmoid bone and provides direct access to the anterior cranial fossa. Leakage 

of cerebrospinal fluid can take place following this injury. It may appear running 

down the nose mixed with the blood. It is easier to detect when the blood begins to 

coagulate. If the patient is lying down, then the CSF may pass downward in the 

nasopharynx and there will be presence of salty taste during swallowing. The flow 

of CSF will increase, if patient sits up with head inclined forward. 

9- Fractures of the maxilla are usually the result of direct force. 
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10- Displacement is usually entirely the result of the traumatic force. Muscle 

contraction plays an little role in the displacement of maxillary fractures, except in 

those extending into the region of the pterygoid plates, in which displacement of 

maxilla may be in a downward and posterior direction due to the action of the 

pterygoid muscles.  In fractures of the zygoma, action of the masseter muscle may 

be a factor in displacement. 

11- The lacrimal fossa is formed partially by the maxilla, and injuries to the 

nasolacrimal duct may be associated with the fractures of the maxilla, which 

results in epiphora. 

12- Cranial nerves within the orbit may sustain damage. The sixth nerve is most 

frequently involved, sometimes the contents of the superior orbital fissure are all 

damaged, in which case ophthalmoplegia, dilation of the pupil and anaesthesia 

within the distribution of the ophthalmic branch of the fifth cranial nerve are 

noted.  

13- Optic foramen is a ring of dense compact bone, therefore, invariably fracture line 

gets deflected away from the foramen protecting the optic nerve. The prominence 

of the zygomatic bone also protects the orbit from all impinging objects. 

14- Detachment of the medial canthal attachment of the eye may occur in severe 

nasoethmoidal complex fractures resulting in traumatic telecanthus. 

 

 

 
 

Anatomy 

The majority of the skeleton of the middle third of the face is composed of wafer thin 

sheets of the cortical bone  

With support gained from the following  

 

Supporting Vertical and Horizontal Pillars of the Maxillary Skeleton ) 

1- Vertical pillars 
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2- Horizontal  pillars  

 

Vertical pillars or buttresses On either side of the facial skeleton : 

A- Anterior or the canine pillar It starts in the region of the alveolar process of the 

canine, forms the lateral boundary of the anterior nasal aperture and continues as 

the frontal process of the maxilla to the frontal bone 

B- Middle or zygomatic pillar It starts in the region of the first molar, bends upward 

and outward as the zygomaticoalveolar crest and the zygomatic process of the 

maxilla to continue towards the frontal process of the zygoma to end at the 

zygomatic process of the frontal bone. 

C- Posterior or pterygoid pillar It is the pterygoid process of the sphenoid bone..  

 

 
 

Horizontal Pillars 

A- Supraorbital rims with frontal bone. 

B- Infraorbital rims. 

C- Alveolar process. 

 

Radiographic Evaluation 

After a careful clinical assessment, radiographs should be taken to provide additional 

information about injuries. 

Radiographic examination should depend to some degree on the clinical findings and the 

suspected injury.  

In cases of severe facial trauma, cervical spine injuries should be ruled out with a 

complete cervical spine series. 

Radiographic examination should include:- 

1- Waters' view. 

2- Lateral skull view. 

3- Posteroanterior skull view. 

4- Submental vertex view.  
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5- CT scans done in several planes of space (e.g., axial and coronal) or, frequently 

with three-dimensional reconstruction.  

 

 

 

Midface Fractures 

Midfacial fractures can be classified as 

1- Le Fort I, II, or III fractures. 

2- Zygomaticomaxillary complex fractures. 

3- Zygomatic arch fractures. 
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4- NOE fractures. These injuries may be isolated or occur in combination. 

 
Fractures of the mid-third of the face: A - alveolar; G - Guerin's (Le Forl I); P - 

Pyramidal (Le Fort II); Z - zygomatic (malar); NE, - naso-ethmoidal; Le Fort III is shown 

by the upper dotted line 

 

Le Fort Classification System 

Experimental studies carried out by a French surgeon, Rene LeFort in 1901 in Paris. 

Following experimental trauma to the cadaver head and removal of the soft 

tissues, LeFort discovered that the complex fracture patterns could be broadly subdivided 

into three groups .In his description of maxillary fractures Le Fort considered several 

factors: the 

1- Vector of force. 

2- The thickness of the bone and buttresses . 

3- Velocity. 

4- Point of application of the force. 

These considerations resulted in a classification of three levels of fracture. 
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Le Fort I Level ((Guerin fracture, low level fracture , subzygomatic  fracture)) 
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A violent force applied over a more extensive area, above the level of the teeth will result 

in a LeFort I fracture, here the horizontal fracture line is seen above the apices of the 

teeth. The fracture line commences at the point on the lateral margin of the anterior nasal 

aperture, passes above the nasal floor, the lower third of the nasal septum ,laterally 

traverses the lateral antral wall, dipping down below the zygomatic buttress and then 

inclines upward and posteriorly across the pterygomaxillary fissure to fracture the 

pterygoid laminae at the junction of their lower third and upper two-thirds. At the same 

time, from the same starting point, the fracture also passes along the lateral wall of the 

nose and subsequently joins the other line. The typical LeFort I fracture is always 

bilateral. But it can be unilateral also. 

Thus, the entire mobilized segment consists of the maxillary alveolar bone, the palatine 

bone, the lower third of the nasal septum, and the lower third of the pterygoid plates. The 

fractured fragment is freely mobile and the resultant displacement will depend on the 

direction of the force. 

 

Le Fort II Level (pyramidal fracture or subazygomatic fracture) 

Violent force, usually from an anterior direction, sustained by the central region of the 

middle third of the facial skeleton over an area extending from the glabella to the alveolar 

margin results in a fracture of a pyramidal shape.  

The fracture line runs below the frontonasal suture, crossing the frontal process of the 

maxillae and passes anteriorly across the lacrimal bones, then passes downward, forward 

and laterally crossing the inferior orbital margin. It may or may not involve the 

infraorbital foramen. The fracture line now extends downward and forward to traverse 

the lateral wall of the antrum, just medial to the zygomaticomaxillary suture line. As in 

LeFort I fracture, this fracture line passes beneath the zygomatic buttress, then, traversing 

the pterygomaxillary fissure at a higher level and fracturing the pterygoid laminae 

approximately midway from its base at the same time fracturing the palatine bones and 

nasal septum. Separation of the entire pyramidal block from the base of the skull is 

completed via the nasal septum. 

 

 

Le Fort III Level (suprazygomatic fractures) 

It is also known as high level fracture. The line of fracture extends above the zygomatic 

bones on both sides as a result of trauma being inflicted over a wider area, at the orbital 

level. The force is usually applied from the lateral direction with a severe impact. Here 

the initial impact is taken by the zygomatic bone. 

Fractures line commences near the frontonasal suture, causes dislocation of the nasal 

bones and disruption of cribriform plate of the ethmoid bone with tearing of dura mater 

and consequent CSF rhinorrhoea. In such cases, the line of fracture crosses both the nasal 

bones and the frontal process of the maxilla, then traverses the upper limit of the lacrimal 

bones, then the  line crosses the thin orbital plate of the ethmoid bone constituting part of 

the medial wall of the orbits.  



Oral Surgery – Dr. Labeed Sami 
 

9 
 

As the optic foramen is surrounded by a dense ring of bone, the fracture line gets 

deflected to reach the inferior orbital fissure. The fracture extending to upper posterior 

aspect of the maxillae in the region of the sphenopalatine fossa and fractures the roots of 

the pterygoid laminae at its base. another fracture line extend through the lateral orbital 

wall near the junction with the greater wing of sphenoid crossing lateral orbital rim near 

frontozygomatic suture  then the fracture line running abruptly downward across the 

infratemporal surface fracturing the zygomatic arch near  the zygomaticotemporal suture.  

The entire middle third is thus detached from the dense cranial base. 

The septum becomes separated at the cribriform plate of the ethmoid.  

Le Fort III fractures are most often comminuted.   

Virtually all combinations of Le Fort I, II, and III fractures are possible on either 

side of the face. 

 

Anatomy 

Weakness of maxilla can be attributed in part to the presence of  maxillary sinus. This 34 

× 33 × 25 mm air cavity. 

The sinus is present at birth but does not pneumatize to its mature extent until the patient 

reaches 14 to 15 years of age.  

 

Diagnosis 

Clinical Examination  

Lefort 1 fracture 

1- Epistaxis may be seen usually bilateral.  

2- Fractured teeth may be present. 

3- Bilateral hematomas in the upper vestibule (Guerin’s sign). 

4- Swelling &/or laceration of the lips  

5- Palatal ecchymosis but usually indicated palatal split. 

6- Mucosal lacerations and bleeding. 

7- Blood in the antrum 

8- Posterior gag of the occlusion due to down ward backward displacement of 

maxilla with anterior open bit formation. 

9- Step deformity in the continuity of the bone along the lateral alveolar bone in the 

vestibule.  

10- Maxillary movement may be elicited during bimanual palpation of the maxilla 

which is the most significant features. 

11- Fracture of anterior teeth mat be present   

12- Pain while speaking and moving the jaw. 

13- Percussion of the maxillary teeth produces dull ‘cracked cup’ sound. 

 

Lefort II fractures 

1- The classic raccoon sign caused by bilateral periorbital ecchymosis may be noted. 

2- Subconjunctival hemorrhage and are very typical of these fractures.  
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3- Gross periorbital and facial edema should be noted and are very typical of these 

fractures (known as ballooning or moon face) and after the edema subside dish 

face deformity. 

4- Diplopia  

5- Bilateral epistaxis with any evidence of cerebrospinal fluid leakage (clear fluid 

mixed with blood, “tram lines”) may be identified but usually associated with 

lefrot III fracture.  

6- Hypoesthesia or anesthesia of the infraorbital nerve is also common because of 

direct trauma or rapid edema formation. 

7- Flat nasal bridge. 

8- Vestibular ecchymosis and edema particularly over malar buttresses. 

9- Mucosal lacerations and bleeding. 

10- When  there is backward downward canting of maxilla  there will be Posterior gag 

of the occlusion (anterior open bite) with elongation of the face  

11- When there is upward and backward displacement(impaction against cranial base) 

there will be shortening of the face  

12- Step deformity in the continuity of the bone in the vestibule 

13- Step deformity along the inferior orbital rim   

14- Maxillary movement may be elicited.  

15- Septal hematoma and /or fracture may be seen.  

16- Difficulty in mastication, and speech. 

17- Airway obstruction may be seen due to posterior and downward displacement of 

the fragment impinging on the dorsum of the tongue. 

18- Surgical emphysema—crackling sensation transmitted to the fingers due to escape 

of air from the paranasal sinuses is seen. 

 

Lefort III fractures 

1- Bilateral Circumorbital ecchymosis “raccoon eyes “with subconjunctival 

hemorrhage. Both of these sign very typical of these fractures. 

2- Periorbital edema facial edema should be noted and are very typical of these 

fractures “known as ballooning “panda faces “and after edema subside dish face 

deformity. 

3- May be enophthalmos, diplopia or impairment of vision, temporary blindness, etc. 

4- Epistaxis with any evidence of cerebrospinal fluid leakage (clear fluid mixed with 

blood, “tram lines”) should be identified.  

5- Traumatic telecanthus. 

6- Flattening and widening, deviation of the nasal bridge. 

7- Characteristic ‘dish face’ deformity. 

8- Vestibular ecchymosis and edema. 

9- Mucosal lacerations and bleeding. 

10- Posterior gag of the occlusion due to backward downward canting of maxilla 

(anterior open bite). 

11- Step deformity in the continuity of the bone in the vestibule 
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12- Step deformity along the inferior orbital rim   

13- Step deformity near the fronto-zygomatic suture  

14- Midface mobility may be elicited” as  one block”.  

15- Septal hematoma and /or fracture may be seen.  

16- There may be tenderness and separation at the frontozygomatic sutures .This will 

produce lengthening of the face and lowering of the ocular level. Unilateral or 

bilateral hooding of the eyes is seen. 

    
 

Imaging 

Fractures are identified clinically and confirmed radiographically. 

1- Waters’ view . 

2- Lateral facial radiographs. 

3- Computed tomography (CT) scanner . Axial and coronal CT scans of the midface 

should be obtained. Important indications for CT scanning are suspected orbital 

floor fractures (best diagnosed in the coronal view). CT scans can also 

demonstrate the soft tissue differences of hematoma or edema of the subcutaneous 

tissue, muscle. 
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Treatment 

Step 1 : 

Initial attention should be directed at establishing an airway and controlling hemorrhage. 

The most frequent cause of hemorrhage in Le Fort level fractures is a fractured septum. 

This bleeding may be addressed by placing nasal packs with a gauze. 

Bleeding from sites of laceration or abrasion may be controlled by tamponade. 

 sever hemorrhage is rarely encountered with facial fractures. 

The rupture of the internal maxillary artery or its terminal branches, may be followed by 

fatal results. 

Step 2  

1- Under General anesthesia, arch bars should be placed.  

2- If teeth are deemed unsalvageable they should be removed at this time.  

3- The sequence of treatment depends on the surgeon’s philosophy. Whether the 

surgeon prefers to work from the “bottom up” or from the “outside in,”  

4- Repair of any mandible fracture before the maxilla is stabilized.  

5- Fixation of  fractures is brought by two methods  

A- Closed reduction  

 Manual mobilization of fractured maxilla or disimpaction is carried out, 

If resistance is encountered during mobilization of the maxilla, Rowe 

disimpaction forceps may be used to help reduce the fracture maxilla. 

 Maxillomandibular (MMF)  between intact mandible and maxilla or 

cranium above fracture line is the most reliable technique for 

establishing anterior projection of the maxilla which should be retained 

for at least 4 weeks .(using suspension wire ) 

B- Open reduction with rigid fixation through using plate and screw and well 

planed surgical access .   

 At the Le Fort I level, fixation is placed along the vertical buttresses of 

the maxilla at the piriform and zygomatic buttresses. 

 At higher Le Fort levels it may be necessary to use fixation to the nasal 

bones, the orbital rims, or the zygomaticofrontal sutures.  
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Injury to nasoorbital-ethmoid (NOE) complex with bilateral circum-orbital ecchymosis 

and ballooning  
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Fractures of the Nasal Bone. 

Incidence of nasal fracture is quite high, because of the prominent position of the nose. 

Nasal fracture is usually the result of direct injury; it can occur as an isolated fracture or it 

may be combined with other facial fractures. Fractures of the nasal bones and septal 

cartilage result in not only cosmetic deformity, but also functional disturbance. 

Nasal fractures in children should be generally treated conservatively with closed 

reduction,because of the growth potential.  

Anterior injuries Direct, violent, and/or anterior force may result in smash fractures of the 

nasal bones, the frontal process of the maxilla, the lacrimal bones and 

the septum.  

Widening of the intercanthal distance is known as traumatic telecanthus. Buckling of the 

nasal septum may be seen. 

Lateral injuries Force applied from the side, results in fractures of both nasal bones and 

fracture of nasal septum with lateral shifting of the entire bony framework. This is known 

as ‘open book’ fracture.  

 

 
 

Diagnosis of Fractures of Nasal Bones 

1- A good history previous nasal deformity, trauma, surgery or breathing difficulty 

should be asked for. Nature and direction of the trauma also should be asked.  

2- Nasal bleeding, pain, swelling. 

3- Difficulty in breathing through the nose.  

4- Sense of smell also may be lost or diminished.  

5- Obvious nasal deformities like depressed bridge of the nose, flattening or 

deviation of the nasal bone may be evident.  

6- In the fresh fractures, oedema, haematoma, lacerations, subconjunctival 

haemorrhage may be seen.  

7- Nasal obstruction may be the result of oedema, blood clots, swelling of the nasal 

mucosa, dislocated bone, cartilage, etc.  

8- Subcutaneous emphysema may be present, because of the patient’s repeated 

attempts to blow the nose.  

9- Circumorbital ecchymosis will be present.  

10- CSF rhinorrhoea may be present.  

11- On palpation crepitation and tenderness will be there.  

12- Active bleeding or epistaxis should be taken care immediately. 
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Radiographic Evaluation 

1- Lateral views of the nasal bones. 

2- 15° or 30° occipitomental projections can be taken.  

3- A lateral view taken with a small dental film against the side of the nose also 

provides an excellent detailed study.  

4- CT scan is helpful for higher level fractures of the nose. 

 

Management 

Closed reduction is the treatment of choice for most nasal bone and/or septal fractures. 

These fractures should be repaired within 7 to 10 days. 

The two specially designed instruments that are used for repositioning the nasal bones are 

Asche’s and Walsham’s forceps. In general, bony fractures should be reduced first, 

followed by reduction of septal fractures or its dislocation from the maxillary groove. 

Walsham‘s forceps are used with unpadded blade inside the nasal cavity deep to the nasal 

bones and the other padded blade externally on the skin over the fractured nasal bones. 

The bones are manipulated between the blades until adequate mobility is achieved.   

Operator will constantly check the external nasal contour with his palpating fingers.  

Asche’s septal forceps are then introduced on either side of the septum along the floor of 

the nose and used to realign the septal cartilage, ironed out any deflection in the 

perpendicular plate of ethmoid or the vomer are slowly brought upward and forward to 

elevate the nasal bridge anteriorly. 

 

  
Walsham‘s forceps for reduction of # nasal bone  

 

At the end of the reduction, fixation is done through  

 Internal stabilization is done with nasal packing using half inch ribbon gauze 

saturated with antibiotic ointment. The pack is placed under direct vision in the 

superior nasal vault first and then packed inferiorly. Both the nostrils should be 

packed to support the nasal septum. The pack is removed after 3 to 4 days. 
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 External splints that may be used include dental impression compound mould, 

plaster of Paris, metal splints, lead plates or acrylic. The external splints are 

usually left in place for 5 to 7 days after reduction 

 

 
(1) Gross displacement of nasal bones, (2 and 3) Following disimpaction, reduction of 

fragments, they are stabilized by a horizontal mattress suture of 0.5 mm diameter of 

stainless steel wire tied over lead plate. Soft tissues are protected by cotton wool rolls 

 

 The splint provides support for the nasal bones as well prevents haematoma and 

oedema of the nasal structures.  

 Nasal fractures associated with maxillofacial injuries should be treated after 

stabilizing other fractures with miniplate system. 

 In extensive unstable fractures open reduction can be opted for. 


