
 

 

 

 

LE FORTE FACIAL FRACTURES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Commodus as Hercules, in marble, 191-192 AD, Capitoline Museum, Rome. 

 

Note the lion skin, the club of Hercules and the apple of the Hesperides.  Two Amazons 

(only one of which is preserved) also kneel on the base beside a globe with signs of the 

Zodiac. 

 

 



“The monstrous vices of the son have cast a shade on the purity of the father’s virtues. It 

has been objected to Marcus, that he sacrificed the happiness of millions to a fond 

partiality for a worthless boy; and that he chose a successor in his own family, rather 

than in the Republic. Nothing however, was neglected by the anxious father, and by the 

men of virtue and learning whom he summoned to his assistance, to expand the narrow 

mind of young Commodus, to correct his growing vices, and to render him worthy of the 

throne, for which he was designed. But the power of instruction is seldom of much 

efficacy, except in those happy dispositions where it is almost superfluous. The distasteful 

lesson of a grave philosopher was in a moment obliterated by the whisper of a profligate 

favourite; and Marcus himself blasted the fruits of his laboured education, by admitting 

his son, at the age of fourteen or fifteen, to a full participation of the Imperial power. He 

lived but four years afterwards; but he lived long enough to repent a rash measure, which 

raised the impetuous youth above the restraint of reason and authority…the beloved son 

of Marcus succeeded (A.D 180) to his father, amidst the acclamations of the senate and 

armies, and when he ascended the throne the happy youth saw around him neither 

competitor to remove nor enemies to punish. In this calm elevated station it was surely 

natural that he should prefer the love of mankind to their detestation, the mild glories of 

his five predecessors, to the ignominious fate of Nero and Domition. 

 

Upon the death of his father, Commodus found himself embarrassed with the command of 

a great army, and the conduct of a difficult war against the Quadi and Marcomanni. The 

servile and profligate youths whom Marcus had banished, soon regained their station 

and influence about the new emperor. They exaggerated the hardships and dangers of a 

campaign in the wild counties beyond the Danube; and they assured the indolent prince, 

that the terror of his name and the arms of his lieutenants would be sufficient to complete 

the conquest of the dismayed barbarians… by a dexterous application to his sensual 

appetites, they compared the tranquility, the splendour, the refined pleasures of Rome, 

with the tumult of a Pannonian camp, which afforded neither leisure nor materials for 

luxury. Commodus listened to the pleasing advice; but whilst he hesitated between his 

own inclination and the awe which he still retained for his father’s councillors, the 

summer insensibly elapsed and his triumphal entry into the capital was deferred to the 

autumn… 

 

…But every sentiment of virtue and humanity was extinct in the mind of Commodus. 

Whilst he thus abandoned the reins of empire to these unworthy favorites, he valued 

nothing in sovereign power, except the unbounded license of indulging his sensual 

appetites. His hours were spent in a seraglio of three hundred beautiful women, and as 

many boys, of every rank, and of every province; and wherever the arts of seduction 

proved ineffectual; the brutal lover had recourse to violence. The ancient historians have 

expatiated on these abandoned scenes of prostitution, which scorned every restraint of 

nature or modesty; but it would not be easy to translate their too faithful descriptions into 

the decency of modern language. The intervals of lust were filled up with the basest 

amusements. The influence of a polite age, and the labour of an attentive education, had 

never been able to infuse into his rude and brutish mind the least tincture of learning, 

and he was the first of the Roman emperors totally devoid of taste for the pleasures of the 

understanding. Nero himself excelled, or affected to excel, in the elegant arts of music 

and poetry…but Commodus from his earliest infancy, discovered an aversion to whatever 

was rational or liberal, and a fond attachment to the amusements of the populace; the 



sports of the circus and amphitheatre, the combats of gladiators, and the hunting of wild 

beasts… 

 

The servile crowd, whose fortune depended on their master’s vices, applauded these 

ignoble pursuits. The perfidious voice of flattery reminded him that by exploits of the 

same nature, by the defeat of the Nemaean lion, and the slaughter of the wild boar of 

Erymanthus, the Grecian Hercules had acquired a place among the gods and an 

immortal memory among men. They only forgot to observe, that, in the first ages of 

society, when the fiercer animals often dispute with man the possession of an unsettled 

country, a successful war against those savages is one of the most innocent and 

beneficial labours of heroism. In the civilized state of the Roman empire, the wild beats 

had long retired from the face of man, and the neighbourhood of populous cites. To 

surprise them in their solitary haunts, and to transport them to Rome, that they might be 

slain in pomp by the hand of an emperor, was an enterprise equally ridiculous for the 

prince and oppressive for the people. Ignorant of these distinctions, Commodus eagerly 

embraced the glorious resemblance, and styled himself (as we still read on his medals) 

the Roman Hercules. The club and the lion’s hide were placed by the side on the throne, 

amongst the ensigns of sovereignty; and statues were erected, in which Commodus was 

represented in the character, and with the attributes, of the god, whose valour and 

dexterity he endeavored to emulate in the daily course of his ferocious amusements…the 

dens of the amphitheatre disgorged at once a hundred lions; a hundred darts from the 

unerring hand of Commodus laid them dead as they ran raging round the Arena. Neither 

the huge bulk of the elephant, nor the scaly hide of the rhinoceros, could defend them 

from his stroke. Ethiopia and India yielded their most extraordinary productions; and 

several animals were slain in the amphitheatre, which had only been seen in the 

representations of art, or perhaps of fancy. In all these exhibitions, the securest 

precautions were used to protect the person of the Roman Hercules, from the desperate 

spring of any savage, who might possibly disregard the dignity of the emperor, and the 

sanctity of the god.     

 

But even the meanest of the populace were affected with shame and indignation when 

they beheld their sovereign enter the lists as a gladiator, and glory in a profession which 

the laws and manners of the Romans had branded with the justest note of infamy…It may 

be easily supposed that in these engagements the master of the world was always 

successful: in the amphitheatre his victories were not often sanguinary, but when he 

exercised his skill in the school of gladiators, or his own palace, his wretched antagonists 

were frequently honored with a mortal wound from the hand of Commodus, and obliged 

to seal their flattery with their blood…      

 

His cruelty at last proved fatal to himself. He had shed with impunity the noblest blood of 

Rome; he perished as soon as he was dreaded by his own domestics …Marcia seized the 

occasion of presenting a draught of wine to her lover after he had fatigued 

himself…Commodus retired to sleep, but whilst he was labouring with the effects of 

poison and drunkenness, a robust youth, by profession a wrestler, entered his chamber, 

and strangled him without resistance”. 

 

  Edward Gibbon, “The History of the Decline and Fall of the Roman Empire”, volume 1 

1776. 



 

Edward Gibbon wrote his famous account of Commodus smug in the thought that he 

lived in a superior and “Enlightened” age. Of course in many ways the late Eighteenth 

century was brilliantly enlightened – when compared to the ages that preceded his own 

time, the late Second century AD, in particular! His images of Commodus clubbing to 

death hundreds of defenseless animals at a time and later handing out similar treatment 

to gladiators, or more correctly on occasions, political opponents (usually previously 

wounded to ensure his own victory) for his own sickening pleasure, whilst being cheered 

on by his senators in mortal fear of their lives should they have failed to show the 

appropriate amount of enthusiasm, have endured as some of his most famous. He 

described well Commodus’ farcical and horrific emulation of Hercules with his giant 

club. It is an interesting conjecture to ponder what he would have made of a certain 

French army surgeon by the name of Rene Le Forte who lived in the century following 

his own, and a century he would have presumed to have been even more enlightened than 

his own. Le Forte used a club for medical experimentation. He smashed in the faces of 

corpses with one, to study the effects of blunt injury to the human face. Today we are yet 

further enlightened with the benefits of Le Forte’s experiments. Three main fracture 

patterns are possible, and these go by the appellation of the Le Forte classification, a 

classification that came out of the results of his experiments with clubs.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LE FORTE FACIAL FRACTURES 
 

Introduction 

 

Le Forte fractures are fractures involving the maxilla and adjacent bones of the 

mid-face.   

 

Three main patterns of injury are seen. These were first elucidated by the French Surgeon 

René Le Fort, who in 1901 carried out a macabre series of experiemnts whereby he 

smashed the faces of cadavers with varying degrees of force and from different 

directions, to establish the main patterns of mid-face injury that occur. 
1
 

 

The major immediate complications of these injuries will be bleeding and airway 

compromise. 

 

All Le Forte fractures are compound.  

 

The eye is also at particular risk in the more severe forms of injury. 

 

Mechanism 

 

Direct frontal blunt trauma can result in Le Forte fractures.  

 

In modern society this is most commonly seen in association with motor vehicle 

accidents.   

 

Classification 

 

Based on the work of Le Forte, mid-face maxillary fractures are classified into 3 types: 

Le Fort I, Le Forte II and Le Forte III. 
 

Le Fort I: (horizontal or Guerin): 

 

This is the least severe injury of the 3 types. 

 

Le Forte I fractures are horizontal fractures of the maxilla that run above the teeth 

bearing alveolar process and the nasal floor and hard palate. 

 

It essentially separates the maxillary teeth and hard palate from the rest of the facial 

skeleton. 

 

 



 

A-P and lateral views of the fracture line of a Le Forte I fracture. 

 

Le Fort II: (pyramidal): 

 

This is a more severe injury than Le Forte I 

 

Le Forte II fractures extend from the upper nasal bridge, downwards through the 

medial wall of the orbits then on through the region of the zygomatico-maxillary 

suture lines.  
 

It essentially separates the nose, maxillary teeth and hard palate from the rest of the facial 

skeleton. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A-P and lateral views of the fracture line of a Le Forte II fracture. 

 



 

Le Fort III (transverse, also termed craniofacial disjunctions): 

 

This is the most severe injury. 

 

Le Forte III fractures extend through the upper nasal bridge, extend bilaterally 

across the orbits, to extend through the fronto-zygomatic sutures, then down 

through the zygomatic arches. 

 

It essentially separates the entire mid-face skeleton from the base of the skull, (hence 

“craniofacial disjunction”).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A-P and lateral views of the fracture line of a Le Forte III fracture. 

 

Complications 

 

The Le Forte fractures are frequently associated with other significant injuries to adjacent 

structures. 

 

Immediate complications: 

 

1. Airway compromise: 

 

● This risk of this increases from the type I to the type III fracture. 

 

● Le Forte III fractures are associated with massive soft tissue injury and the 

risk of an airway compromise is high. 

 

2. Bleeding: 

 



● Bleeding can be significant in all three types of injuries, but particularly in 

type III injuries. 

 

3. Eye injury: 

 

● There is orbital bony injury in Le Forte II and III type fractures, with 

consequent risk of injury to the globe. 

 

Later complications: 

 

4. Infection: 

 

Le Forte fractures are virtually always compound injuries. Portals of infection 

include: 

 

● The maxillary teeth and nasal cavity in Le Forte I injuries. 

 

● The maxillary sinuses and nasal cavity in Le Forte II injuries.  

 

● CSF rhinorrhea, via disruption of the cribriform plate, or associated 

injury involving internal sinuses, (ethmoid, sphenoid) or the nasal cavity 

in Le Forte II or III injuries. 

 

 ● Skin laceration in all types of Le Forte injury. 

 

5. Cosmetic deformity: 

 

● There is potential for significant cosmetic disfigurement with Le Forte 

injuries, of not adequately surgically corrected. 

 

6. Masticatory disruption: 

 

● Masticatory dysfunction may result from all three types of injury. 

 

● The patient’s ability to eat and drink will be increasingly compromised 

from the type I injury to the type III injury.  

 

Clinical Assessment 

 

Important points of history: 

 

1. Establish the mechanism. 

 

2. Enquire about any associated symptoms, such as neck pain in particular. 

 

3. Establish the circumstances of the injury: 

 

Important social issues may include:  



 

● In cases of assault, careful documentation is required for medico-legal 

reasons. 

 

● If the patient is female, consideration should always be given to the 

possibility of domestic violence.  

 

● In children the possibility of physical abuse needs to be considered. 

 

4. Time last ate, if urgent operation is required. 

 

Important points of examination: 

 

1. Airway: 

 

● Assessment of the adequacy of the airway should be the first priority of 

examination. 

 

2. Hemodynamic status: 

 

 ● Bleeding can be significant especially in type II and III injuries. 

 

3. Mid-face instability: 

 

 This may be assessed as follows: 

 

● For a suspected Le Forte I fracture, stabilize the forehead with one hand, 

and then check for abnormal (anterior/ posterior) movement of the 

maxillary alveolar margin with the other hand. 

 

● For a suspected Le Forte II fracture, hold the bridge of the nose with one 

hand and the maxillary alveolar margin with the other and check for 

abnormal (anterior/ posterior) movement of the whole segment. 

 

● Le Forte III fractures are severe injuries and there is massive associated 

soft tissue trauma. The face may demonstrate a characteristic “dish-face” 

deformity, whereby the entire mid-face can appear angulated at 45 
0
 with a 

“spooning out” in the nasal area in association with an anterior open bite. 

 

Abnormal movement may be demonstrated on anterior/posterior 

directions, involving the whole mid-face including the zygomas. 

 

4. Associated injuries: 

 

There is a high incidence of associated injuries with these fractures, 

especially with the more severe injuries. 

 



The facial injuries can act as “distracting” injuries, increasing the risk of missing 

other significant injuries. When considering the possibility of associated injuries, 

the mechanism should also be taken into consideration, as for any case of multi-

trauma. 

 

In particular suspect: 

 

● Intracranial injury. 

 

● Ocular injury. 

 

● CSF leakage. 

 

● Cervical spine injury. 

 

5. Orbits: 

 

● The eyes must be carefully examined, particularly in type II and III 

injuries. 

 

● Patient cooperation may be problematic in the more severe injuries, 

nonetheless every effort should be made to assess the globe and as far as 

possible, the patient’s vision.  

 

6. Subcutaneous emphysema: 

 

● This will provide definite confirmation of the compound nature of the 

injury, however its absence does not rule this out. 

 

Investigations 

 

Plain radiography: 

 

Facial bones radiology are useful as an initial screen or especially if CT is unavailable. 

 

Specific views include: 

 

● A-P 

 

● Waters view, (an occipitomental view) to demonstrate the malar eminence.  

 

● Submento-vertex view for evaluation of the zygomatic arch. 

 

CT scan: 

 

CT scan of the facial bones have now essentially replaced plain films as the standard 

imaging study in:  

 



● The initial evaluation of the injury.  

 

● The planning of treatment. 

 

Advantages over plain radiography include: 

 

● Detection of injuries not seen at all on plain radiography. 

 

● Much better detail about the true extent of injury, which is often not apparent on 

plain films.  

 

● The concomitant evaluation of possible associated intra-cranial injury or ocular 

injury. 

 

CSF leak testing: 

 

CSF rhinorrhea may be detected by: 

 

Halo Sign 

 

● This can be difficult to detect when CSF is mixed with blood.  If blood is placed 

on some absorbent paper and a clear ring of surrounding fluid is seen this is 

termed a positive “halo” sign. It is suggestive of CSF.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Beta-2 transferrin 

 

● Beta-2 transferrin is specific and sensitive for CSF and so can be used to 

investigate cases of otorrhea and rhinorrhea to confirm CSF leaks. 

 

● It is not present in tears, blood or mucous. 

 

Management 

 

1. Airway management: 



 

● This will be the most immediate concern. The greater the degree of 

fracture (III > II > I) the greater is the risk 

 

● Blood and secretions should be suctioned from the airway 

 

● The fractured mid-face section may need to be manually pulled forward, 

(protracted anteriorly) as a first aid measure to provide a clear airway. 

 

● An oral airway (not nasopharyngeal, see below) may be suitable, as 

tolerated. 

 

● Intubation should be performed early is there is significant airway 

compromise. An endoscopic technique may be the best method in severe 

cases 

 

● Equipment for an emergency surgical airway should be readily on hand. 

 

2. Cervical spine precautions: 

 

● Le Forte fractures may be associated with cervical spine injury, in view of 

their mechanism of injury. 

 

● It is important in these patients to assess for possible associated cervical 

spine injury and to immobilize the spine as clinically indicated.   

 

3. Nasal instrumentation: 

 

● Note that there should be no attempts of any kind of nasal instrumentation 

in patients with Le Forte injuries, (particularly in types II or III injuries), 

such as nasopharyngeal airways, nasogastric tubes, or nasotracheal 

intubation.  

 

● It there is a co-existent fracture of the cribriform plate, then instruments 

may inadvertently be passed into the anterior cranial fossa.     

 

4. Bleeding: 

 

● This can be particularly severe with Le Forte III fractures.  

 

● IV fluid and blood product replacement should be given as clinically 

indicated. 

 

● The manoeuvre of pulling the fracture forward to clear the airway, 

mentioned above, may also assist in controlling bleeding.  

 

● Providing the airway is protected by intubation, pharyngeal, nasal packing 

may be required. 



 

● Severe bleeding may need to be controlled with early operative fixation, or 

even arterial ligation or emolization techniques.  

 

5. Analgesia: 

 

● Opioid analgesia will be required. 

 

● The amount that is titrated needs to be balanced against the potential for 

depression of the conscious state which may aggravate airway 

compromise. 

 

● Anti-emetic should also be given. 

 

6. Antibiotics: 

 

● All patients with mid-face fractures should have antibiotics. 

 

● These injuries are compound as they involve the maxillary sinus or 

alveolar (teeth bearing) margins. Open soft-tissue wounds are also very 

commonly associated with mid-face fractures. 

 

7. IV fluids: 

 

● Patients (type II and III in particular) should be commenced on IV fluids.  

 

8. Tetanus immunoprophylaxis, as clinically indicated. 

 

9. Referrals: 

 

Le Forte fractures are complex injuries often with associated trauma and a variety 

of specialist input will often be necessary in the overall management of the 

patient. 

 

These may include: 

 

● Facio-maxillary surgeon: 

 

The primary management of Le Forte fractures will lie with the Facio-

maxillary surgeon. 

 

● Ophthalmologist: 

 

An ophthalmologist should review all Le Forte II and III injured patients. 

This may not need to be immediate, but review should still nonetheless be 

timely. 

 

● Plastic surgery: 



 

Plastic surgery involvement may be required when there is extensive soft 

tissue injury, as in Le Forte III fractures. 

 

● Neurosurgeon: 

 

In particular if CSF leak is suspected or there is an associated intra-cranial 

injury. 

 

10. Surgery: 

 

● Le forte fractures require ORIF. 

 

● Unless there are immediate bleeding or airway problems surgery does not 

need to be immediate. It can be delayed several days, and in fact may need 

to be delayed for treatment of more immediately life threatening 

conditions.    
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