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PREFACE 

This book is intended as a guide to those involved 
with the diagnosis and treatment of facial fractures 
and not as a comprehensive text. Hospital Accident 
and Emergency doctors and other medical 
practitioners have to make the preliminary 
assessment of facial trauma prior to referral of the 
patient to the Oral and Maxillofacial surgeon for 
definitive treatment. Diagnosis is often difficult and 
if incorrect can cause suffering to the patient as well 
as risking litigation for the doctor. 

Hopefully this compact book can sit on a desk or in 
a pocket and provide a readily available source of 
reference. 

Nasal fractures are common and are treated by 
either Ear, Nose and Throat or Oral and Maxillofacial 
specialists. The initial diagnosis of these injuries is 
straightforward and thus is not included in the text. 
Injuries to the teeth although common are quickly 
sent to the appropriate dental specialist and thus are 
not described. 



About the Author 

The author is a Consultant Oral and Maxillofacial 
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treating fractures of the facial skeleton. He has 
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consequence of facial trauma. 



CONTENTS 

THE FRACTURED ZYGOMATIC BONE 1 

Clinical Diagnosis 2 
Radiographic Examination 4 
Treatment 4 
Complications 8 
Learning Points 9 

THE FRACTURED MANDIBLE 10 

The Fractured Condyle 11 
Clinical Diagnosis 11 
Radiographic Examination 12 
Treatment 13 
Learning Points 16 

Fractures of the Mandibular Body 17 
Clinical Diagnosis 17 
Radiographic Examination 17 
Treatment 19 
Complications 23 
Learning Points 25 

THE FRACTURED MAXILLA 26 

Classifications 26 
Clinical Signs and Symptoms 28 
Radiographic Examination 30 
Treatment 33 
Learning Points 35 

REFERENCE AND FURTHER READING 36 



THE FRACTURED ZYGOMATIC BONE 

The zygomatic bone is situated in the upper and lateral part of the face. It 
forms the prominence of the cheek and contributes to the formation of the 
lateral wall and floor of the orbit and to the walls of the temporal and 
infratemporal fossa (Figure l ). 

Zygomaticofrontal Suture 

Zygomaticotemporal Suture 

Zygomaticomaxillary Suture 

■ The outlined zygomatic bones 

Figure 1 
The position and relations of the zygomatic bone. 

Fracture of the zygomatic complex is a common injury; it usually fractures 
along the zygomaticofrontal, zygomaticotemporal and zygomaticomaxillary 
sutures. Rarely the zygomatic bone itself fractures, but when this occurs it is 
usually severely comminuted. 

Aetiology 

The zygomatic bone can be fractured from a violent blow to the side of the 
face. In the l 960's road traffic accidents were the most common cause, with 
sporting injuries a close second, with assaults and industrial accidents a 
minority. More recently interpersonal violence is the most common cause. 
Seat belt legislation has reduced the road traffic accident related injuries and 
sport and industry now play a lesser role. 
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Clinical Diagnosis 

Figure 2 
Loss of ri ght cheek prom inence from a frac tured right zygomatic bone. 

Diagnosis and treatment of the injury is principally on c lini cal ev idence 
s upported by radiographic con f ir mat io n. Ma n y fractures re mai n 
undiagnosed by in experie nced clinici ans who examine the patient fi rs t and 
rely on radiographi c reports made on inadequate films. 

The c lini cal s igns and symptoms of frac ture are c lose ly related 10 the surgical 
anatom y. Most co mmonl y . the zygomatic bo ne is fract ured and displaced 
mediall y such th at the cheek prominence is lost (Figu re 2) wh ich is often 
masked by oedema of the soft ti ss ues resulting from the frac turing fo rce. Th e 
facia l disfigure ment is . more obv ious in certain ethnic groups, such as th e 
Chinese, irres pecti ve of the amount of bony d isplacement. 

Pa lpation o f the infraorbital rim may de 111-:> nstra1e a pain fu l s tep deform itj 
over the fractured area, whi le compari s0n o f the in fraorbital level with th at 
on the oppos ite s ide may show two d ifferent levels. 

The inev itable damage to the late ral wall of 1hc maxil lary antrum result s in 
it filling with blood, and usua lly produces a uni latera l epis taxi s. In additi on 
traumatic emphysema aan often be detected in the infraorbital region if air 
escapes into the ti ssues from th e maxillary s inus. An 'egg-she ll c rack ing · 
sensation on palpation confirms the presence of air. Emphyse ma will be more 
abundant if the pati ent inadvertently blows the nose and it can close the eye 
on the fra ct ured side. 
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Circ umorb ita l bruis ing (l imi ted by the a ttach ments of the ob icu laris occuli ) 
occurs in a ll cases w hil e s ubconjunctival brui s ing which is not limi ted 
poste ri orly occurs in mos t cases. 

Blurred vis io n from receip t o f injury can pe rs is t fo r up to 24 ho urs and is a 
co mmo n feature . Rare ly, untreated injuri es a nd even cases tha t have 
s ustained minim al di spl acement may res ult in pers is te nt blu rre d v is io n fo r 
some weeks . 

Di p lopia is a comm o n sy mptom in the earl y s tages of the injury wh ich is 
caused by oede ma and effus io n in the region of the ex traocul a r m usc les. It 
can be caused by e no phtha lmos . which resu lts when the o rbita l fat hernia tes 
th roug h the frac tured o rbita l fl oor into the max ill ary antrum . A fracture of 
the orbita l fl oor in isola tio n is te rmed a blow-out frac ture. Di p lopia at the 
tim e of injury is the re fore not necessarily reason fo r concern , but mu s t be 
fo llowed c losely . 

Diplopia res ulting fro m d a mage to the ex traocul a r musc les or the ir ne r ves is 
mo re seri o us. The ex traocula r musc les can become tra pped w ith in the bo ne 
fragme nts o f the fl oor o f the orbit a nd the in fe ri or ob lique musc le is the most 
commo nl y affec ted. O cul a r m usc le dys fun ction can be re lated to ne rve 
damage. Exam in atio n of the eye s ho uld inc lu de testi ng the fundus fo r 
evide nce of oedema and haemorrhage and test ing the extraocul a r musc le 
func ti o n . T he result of the examina ti o n sho ul d be c learly noted so that 
p rogress can be objec ti vely assessed. 

Neuro prax ia or ne urotmes is of the infraorbita l ne rve occu rs whe n the 
di spl aced bo ne presses o n it but usua ll y reso lves com ple te ly in time, w ith or 
w ithout treatme nt. The patie nt thus compla ins o f numbness/"p ins and 
needles" o f the cheek and s ide of the nose, dependin g o n the degree of 
d a mage. 

Damage to th e a nte ri o r, m iddl e and poste rio r denta l nerves can lead to a 
change in se ns a ti o n of the teeth a nd g ums . w hich can be t roub lesome to the 
pat ie nt for some mo nths fo llow ing the inj ury. 

Med ia l d is p lace me nt o f the zygoma ti c bone a nd/or a rch can im p inge on the 
coro no id process of the ma nd ibl'e depe nd ing o n the position of the mand ib le 
a t the tim e of the b low . This ca n result in the pa tie nt being unable to open the 
mo uth to its full ex tent o r, if the blow was received w ith the mo uth o pen be ing 
unabl e to c lose it. 
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Radiographic Examination 

The standard views for radiographic investigation of the zygomatic bone are 
the occipitomental (Figures 3 and 4) and submentovertex (Figure 5). 
Visualizing the fractures on the occipitomental views relies on comparison 
with the undamaged bone and the radiographs must therefore be properly 
centred. 

The frontozygomatic suture, the infraorbital area of the floor of the orbit and 
the lateral wall of the maxillary antrum should be visualised and are potential 
sites for finding the fracture on 15° or 30° occipitomental views. 

The submentovertex view will clearly demonstrate the zygomatic arch and, 
to some degree, the amount of displacement of the body of the zygomatic 
bone. 

Tomography of the orbital floor or computerised axial tomograph (CAT) 
scan is useful when a fracture of the orbital floor alone or trapping of the 
extraocular muscles is suspected. The correct interpretation of radio graphs is 
an essential part of diagnosis and treatment is based on their interpretation. 
Facial radiographs are often taken when the patient has received multiple 
injuries and/or is unable to cooperate fully. The result is a plethora of 
unnecessary radio graphs which are inadequate for diagnosis. The standard of 
the radiographs must be high, as superimposition of bony structures can 
easily mask a fracture. The clinician must be persistent until adequate 
radiographs are produced for accurate diagnosis. 

Treatment 

Nondisplaced fractures can be left without treatment and most heal without 
complication. Prophylactic antibiotics should be prescribed and penicillin is 
the drug of choice unless the patient is hypersensitive or there are other 
contraindications (in which case erythromycin should be used). The patient 
should be warned not to blow the nose vigorously, otherwise air can be blown 
into the tissues and may close the eye and/or cause infection. 

Definitive Surgery 

Most zygomatic bone fractures can be easily surgically treated by elevation 
from an incision in the temporal region, thus hiding a visible scar in the hair. 
An incision through the skin to the temporal fascia is fashioned. The 
temporal fascia is then incised and an elevator passed beneath the fascia, 
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Figure 3 

15° occipitomenta l rad iog rap h demon s trat ing a fracture and med ially 
displaced left zygomat ic bone. 

F igure 4 

30° occ ipitomental rad iograph de monstrat ing a fracture and media ll y 
d is placed left zygomatic bone. 
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Figure 5 

(a) 

(b) 

(c) 

Submento vertex radi ographs s howing:- (a ) no frac tu re. (b) fract ured left 
zygoma 1i c a rch , (c) C ham py plate reco ns truc ting left zygomatic a rc h. 
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Figure 6a 
The tempora l fascia inc ised to show the temporali s muscle . 

Figure 6b 
E levating a fract ured right zygomatic bone. 

in fe rior ly, deep to the zygomat ic arch (Fi gure 6a). The bone can be e levated 
and impacted into posi tion with out pressure on the parie ta l bone and its 
reduction checked by palpat ion of the infraorbi tal ri m (Fi gure 6b). A zygomatic 
bone whi ch does not impac t in posit ion by thi s me thod and is unstable will 
require fu rther surgica l treatment. Many varied techniques are used by Oral 
and Max ill ofac ia l surgeons for fixing an uns ta bl e frac tured zygo matic bone 
these include: di rect wiring. plating wi th mini-plates and/or ex tra-ora l pin 
fixation (Figure 7). 
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Figure 7 
Pin fixa tion ho lding a fractured left zygomatic bone in place. 

Complications 

Posto perati ve infecti on is unusual if the operati ve surgery is covered by 
prophylactic antibiot ics. Infection , when it occurs. is treated by antibiotics 
selected according to the sensiti vity of the organism cul tured and drainage as 
necessary. Blindness, as a result of postoperati ve retrobulbar haemorrhage, 
is a very rare complication of surgery (preva lence of 0 .3 per cent ). 
Postoperative surgical management o f the reduced fract ured zygomatic bone 
shou ld include visual testing and observation for gross swelli ng as blindness 
can be avoided by speedy surgical inte rvention to decompress the orbit. 

Trismus immediate ly fol low ing surgery is a co mmo n finding and active 
exerc ises to ope n th e mouth s ho uld be encoura ged i m me di a tel y 
postoperat ive ly. Persis tent trismu s can be treated by forced opening o f the 
mouth. The patient gradually forces wooden tongue spatul as between the 
teeth, in creasi ng the opening progressively over severa l days. Mo t cases of 
trismus can be managed in this way and rapid resolution occurs. 

Fai lure to recogni ze and treat zygomatic bone fractures soon after lllJury 
complicates the treatment. Many cases go unrecognized or are re ferred 
several weeks after injury. when bony union of the fractured ends in a 
malposi tion is well advanced. Treatment of such cases may need grafting by 
homo- or a l lo-grafts, involving long operation s, ex tended hospital ization and 
considerable anxiety and suffering for the patient. Correct diagnosis and 
prompt trea tment is essen tia l for optimal treatment of the fractured zygoma tic 
bone. 
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Learning Points 

Clinical Diagnosis 

1. Flattening of the injured cheek 
(possibly masked by swelling). 

2. Circumorbital and subconjunctival bruising. 
3. Step deformity of the infraorbital rim. 
4. Enophthalmos. 
5. Numbness of infraorbital and anterior, 

middle and superi~r dental nerves. 
6. Inability fully to open or close mouth. 
7. Unilateral epistaxis. 
8. Tenderness to palpation along the 

infraorbital rim. 
9. Diplopia and/or blurring of vision. 

10. Limitation of eye movements. 

Radiographic Examination 

1. 15° /30° occipitomental views. 
2. Submentovertex view. 
3. Tomography/CAT scan of orbit if a 

blow-out fracture is suspected. 
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THE FRACTURED MANDIBLE 

The mandible, the largest and strongest bone of the face, has a horizontal 
body and two rami that project upwards from the posterior ends of the body. 
The condylar processes of these rami articulate with the temporal bone to 
form the temporomandibular joints. The mandibular body is hollowed to 
house the teeth (Figure 8). Despite its comparative strength, the mandible is 
a commonly fractured facial bone. 

Articular Eminence 

Articular Fossa 

Ascending Ramus 

Angle 

Figure 8 
Anatomical parts and relations of the mandible. 

Many combinations of fractures of the mandible can occur and if one fracture 
is identified a second should always be sought. Most civilian injuries do not 
involve bone loss, and reconstruction of the mandible following tissue loss 
is best undertaken as a secondary procedure. 
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Causes of Fracture 

Most civilian frac tures o f the ma nd ibl e are the result o f a viole nt blow 
received during a fig ht. Be tween 1945 and 1957, assault and bat tery were the 
predominant aetio logical fac tors , w hile between 1958 and 1967 it was road 
traffi c acc idents . Following the compul sory wearing of seatbelts whi le 
travelling in a car, interpe rsonal v io le nce now accounts for the majority of 
mandibular fractures . 

Numerous stati stical analyses of mandibul ar frac tures point o ut that the 
mandibular angle and the neck of the condylar p rocess are the sites most 
freque ntly involved. Where fights and spo rts accide nts are mo re freq uent the 
inc idence o f angle fracture s is higher, w hereas in areas where road traffic 
acc ide nts predominate, frac tures of the condy la r process are more common. 

Diag nos is should be the result of a comprehens ive clinical examination 
s upported by radiog raphy. Signs and symptoms vary with the s ite of fracture , 
the v io lence o f the bl ow and the influence o f muscle pull on bo ne frag ments. 

THE FRACTURED CONDYLE 

Clinical Diagnosis 

Fractures o f the mandibular condyle have been recognized and treated s ince 
the beg inni ng of the 19 th century. T he cli n ical sig ns o f certain fractu res of the 
mandibular condyle may be scarcely perceptibl e and s ymptoms may be 
neglig ible or absent. Sig ns and symptoms commo nl y exhibited , include one 
o r mo re of the following: 

I . Loc al pain and swelling . 
2: Some degree of trismus. 
3 . Gagging o f the bite in the molar region o f the affected s ide. 
4 . Devia tio n o f the ma ndible to the affected side on o peni ng.' 

If the impact to the j aw was a t the po int of the chin both co ndylar necks may 
be fractured. The bi te is then gagged b ila terally in the molar reg ion and 
ma ndibular devia tion on a ttempted wide open ing may not be appare nt. In th is 
s itu atio n the patie nt is unable to full y close the mo uth. On rare occasions 
rupture of the external auditory meatus giv ing ri se to bleeding fro m the ear 
can or may result. 
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Radiographic Examination 

The pos terior-anterior radiograph of the ma ndible w ith the mouth open 
( figure 9 ), Towne's View (figure 10) and onhopantomograph views are 
recommended as sta ndard and te mporomandibular joint projections w hen a 
more deta il ed view o f the co ndyle is required. Detailed radiographic 
examinatio n is best left to the Oral a nd Max illofac ial surgeon. CAT scanning 
of the condylar processes is uncommon ly performed but when a rare vert ical' 
frac tu re is s us pected by an experi enced c linic ian the inves tigat ion is 
in va luable . 

Figure 9 
A posterio r-ante rio r radiog raph s how ing a frac tured left mandibular condyle. 
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Figure I 0 
Reverse Tow ne's radiographs de mons trating fracture s of the le ft m a ndibul a r 

condyles. 

T reatment 

Treatme nt of th e cond ition has prov ided o ne of many chall e nge s to the 
s urgeo n over the years and is still a controversial s ubj ec t. One o f the o ld es t 
d ocume nts on the s ubj ect is DeSault's ( 1805) . He recog nised tha t bony uni o n 
o f the frac tured bone e nds m ight not result if the s li ghte s t moveme nt of the 
jaw occur red d uring the hea ling process . He a lso noticed tha t lac k o f bo ny 
co ntac t of the frac tured ends produced a large callu s whi ch re nd e red the 
co ndy lc irregu la r and deformed and was like ly to impede func t ion o f the jaw. 

13 



There are essentially only two philosophies regarding the treatment of 
condylar fractures; either the fracture is permitted to heal without surgical 
intervention (conservative approach) or it is reduced by open operation. 

The conservative treatment by means of intermaxillary fixation (see p 19) 
and/or functional therapy, does not allow the fragments to be positioned, 
which the open reduction techniques facilitate. The functional result of 
conservative treatment is dependent entirely on the accidental position of the 
fragments while the result of the operative procedure depends in addition on 
the skill and experience of the operator both in the application of methods to 
resolve normal anatomical relations and in the avoidance of operative 
complications. 

Treatments as diverse as open reduction with intra-osseous fixation and 
intermaxillary fixation, immobilisation with intermaxillary fixation or 
non-immobilisation with intermaxillary fixation or non-immobilisation with 
emphasis on early movement and normal eating habits have a11 been 
recommended. 

Thoma (1954) stated that the conservative treatment should be reserved for 
fractures with a favourable prognosis and any of the following was an 
indication for open reduction:-

1. A unilateral fracture with considerable overriding of the fragments, 
the operation being necessary to avoid derangement of the other joint. 

2. A bilateral fracture with considerable overriding and resultant open bite. 

3. Gross malalignment of the condylar fragment i.e. situated at an angle to 
the ramus and projecting over it. 

4. A position of the condyle that causes interference with the movement of 
the jaw or limits its opening. 

Thoma's appreciation of Kazanjian & Strock ( 1942) that "Much harm can be 
done by failing to recognise the fact that condyle fractures do well if no 
radical procedures are attempted and the operator contents himself with 
simple immobilisation" still applies today. 
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A conservative approach is recommended and if the patient can close their 
teeth in centric occlusion no treatment is required other than regular follow 
up. A growing child who sustains a fractured mandibular condyle should be 
seen at least annually for five years to ensure the condylar cartilage continues 
normal growth. Regular review will enable mal-development to be diagnosed 
early and corrective treatment instigated. 

A patient sustaining a fractured mandibular condyle who is unable to close 
their teeth in centric occlusion should have intermaxillary fixation applied 
(see p 19) for at least three weeks. 
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Learning ·Points 

Clinical Diagnosis 

1. Pain and swelling over the fractured 
temporomandibular joint. 

2. Trismus. 

3. Gagging of the bite in the molar region 
of the affected side. 

4. Deviation of the mandible to the fractured 
side on opening the mouth. 

Radiographic Examination 

1. Orthopantomograph or left and right lateral 
oblique views. 

2. Towne's view. 

3. Posterior-anterior (mouth open) of the 
mandible. 
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FRACTURES OF THE MANDIBULAR BODY 

Clinical Diagnosis 

The patient has a "hurt 11 expression and generally supports the jaw. Pain and 
inflammation over the fracture site and numbness over the distribution of the 
mental nerve on the fractured side with numbness of the lower lip are 
common complaints. 

Difficulty with speech and swallowing occur when there is significant 
displacement of bone fragments and one should always appreciate the 
potential risk to the patency of the airway. 

The mandible often has reduced movement and crepitus of the bone ends may 
be palpable and/or audible. A step deformity along the lower border of the 
mandible is frequently not palpable because of swelling of the soft tissues. 

A derangement of the dental occlusion frequently results and closing of the 
teeth in centric occlusion is often not possible because of obstruction and/or 
pain. 

Intra-oral examination often demonstrates a buccal and lingual haematoma 
adjacent to the fracture site. The teeth on either side of the fracture may 
become mobile and/or the roots become exposed with derangement of the 
arch of the teeth. Gagging of the occlusion can occur if bony fragments are 
fractured unfavourably and gross displacement has resulted. 

Radiographic Examination 

Radiographic examination confirms the diagnosis. An orthopantomograph 
(Figure 11 }, or left and right lateral oblique mandibular radiographs, in 
addition to a posterior-anterior view are essential (Figure 12). The periapical 
and occlusal dental views can give valuable information on the state of the 
teeth on either side of the fracture and should be taken if the tooth bearing part 
of the mandible is fractured. These views are best prescribed by the Oral and 
Maxillofacial surgeon. 

CAT scanning of the mandible only infrequently adds significant 
information to a conventional examination and is only requested when gross 
comminution has occurred. 
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Figure I I 
An orthopantomograph demonstrat ing a fractu red left body of the mandible 
a t the angle. 

Fig ure 12 
Posterior-ante rior rad iograph demons trating a frac tured left body of the 

m andible at the angle and right body in the me ntal a rea. 
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Treatment 

A fracture of the mandible through the tooth bearing area must be considered 
compound because of the periodontal membrane of the tooth, which attaches 
it to the bone and is open to the mouth. Antibiotics should be prescribed and 
penicillin is the drug of choice unless otherwise contraindicated, in which 
case erythromycin is a useful alternative. Undisplaced fractures where the 
patient is able to close into centric occlusion require no active surgical 
treatment. Conservative treatment should be followed closely by regular 
review so that any complication can be speedily managed. However, most 
fractures resulting from assault occur among social groups 4 and 5 and 
attendance records of such patients tend to be poor. These patients and drug/ 
alcohol abusers attend when a complication has arisen and often require 
urgent treatment. 

Most fractures of the body require reduction and fixation which can usually 
be achieved by the application of intermaxillary fixation. The principle of 
this treatment is that if the teeth are held in the correct alignment in centric 
occlusion, then the bone fragments will in turn be adequately reduced and 
fixed to allow bony healing to result. Teeth on either side of the fracture 
should be extracted if the roots are exposed or the pulp necrosed prior to 
fracture. 

Intermaxillary fixation can be achieved using interdental (eyelet) wires, arch 
bars and Gunning splints either alone or in combination. The method of 
choice varies with the dental status of the patient, the degree of displacement 
of the bony fragments and the fracture pattern. Gunning splints attachment is 
via circum-mandibular, per (maxillary) alveolar and trans-nasal wiring and 
arch bar fixation may be improved by such wires. 

Clearly, a fracture of the mandible distal to the last permanent molar will 
require fixation in addition to intermaxillary fixation. There are many 
techniques, which include an upper border wire, a lower border wire and a 
mini-plate (Figure 14 ). It is a good principle always to apply intermaxillary 
fixation for a period, usually up to 6 weeks, to ensure a good occlusion, even 
though a plate appears to hold a fracture perfectly in place. 

Systematic follow up is on a weekly basis whilst intermaxillary fixation is in 
situ. Fixation (including Champy plates) is usually removed under a local 
anaesthetic when bony union is established. Long term follow up of 
satisfactory results is not necessary. 
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Eyelet Wiring 

Eyelet wiring is one of the simplest and most effective methods of applying 
intermaxillary fixation for dentate patients who have a complete or almost 
complete dentition. 

;c:=======~ 

An Eyelet Wire 

Eyelets are constructed from 0.4 mm soft stainless steel wire that has 
previously been stretched by 10%. The pre-stretching prevents loosening of 
the wires subsequent to wiring, but care must be taken not to overstretch the 
wires, as work hardening will occur and the wires will fracture. 

Inserting an eyelet wire 

Numerous techniques are described for eyelet wiring. A satisfactory method 
is to pass an eyelet between two teeth and then return each wire from the deep 
surface around one tooth, on either side of the eye. 

Completing the fitting of an eyelet wire 

One wire is passed through the eye and the two ends are twisted together in 
a clockwise direction, cut short and the end turned towards the gingivae. 
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An eyelet w ire being placed on a patie nt 

Applying intermaxillary fi xat ion us ing eyelet wires 

Th e app licatio n of eyelets around the max ill ary and ma nd ibular teeth will 
permit the frac tured mandible to be fixed to the maxilla in centric occl us ion 
by pass ing the w ires in an in verted V pattern through the eye of each eyelet. 
When wo rking unde r a general anaesthe tic . a tongue suture should be inserted 
so that the tongue can be pulled forwa rd if the organ obstruc ts the airway . A 
pair of wire c utters sho uld be read il y available to cut the t ie wi res. should th e 
a irway become obstructed fo r a ny reason. Ant i-emetic drug thera py shoul d 
be g iven pro phy lac ticall y as vomit can cause an acute airway obstruction . 
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Arch Bars 
Wiring an arch bar to the maxillary teeth 

Another effective method of applying intermaxillary fixation is by the use of 
prefabricated arch bars. The arch bar is cut accurately to the length of the 
maxillary and mandibular dental arches. The two arch bars are then 
systematically attached to the teeth of the maxillary and mandibular arches 
using 0.4mm soft stainless steel wire. The wire is passed around the tooth 
below the medial and distal interdental spaces of selected teeth and one above 
and below the arch bar on the surface of the teeth. The wire ends are twisted 
together in a clockwise direction to form a loop around the tooth and arch bar. 
Wires are placed around a number of teeth to firmly attach the arch bar to the 
dental arch and the cut wire ends turned into the gingivae. Intermaxillary 
fixation is then applied by passing 0.4mm stainless steel wire around the arch 
bar lugs. 

Gunning Splints 

Treatment of edentulous cases requires the construction of splints that can be 
wired to the maxilla and mandible to enable intermaxillary fixation to be 
applied. Impressions of the upper and lower ridges will allow a technician to 
construct the splints and the patient's dentures should be retained to allow the 
correct jaw relationship to be reproduced in the splints. When no technical 
help is available the dentures can be adapted to serve as splints. 
Circum-mandibular wires placed around the lower splint will hold it firmly 
in place on the mandibular alveolar ridge and three wires are usually 
sufficient. A transnasal wire placed around the maxilla, attached posteriorly 
and anteriorly around the upper splint, will hold the upper splint in position. 
lntermaxillary fixation can then be applied using the cleats on the splints 
(Figure 13). 
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Figure 13 
A pati ent with in te rmax illary fixation us ing Gunning splin ts. 

Complications 

The appl icati o n of intcrmax illary fix ation unde r a general anaesthet ic 
compromises the ai rway of a recoverin g pati ent. Effec tive control of the 
tongue via an ex te rnall y prese nti ng suture is essent ial in the immediate 
postope rati ve pe ri od and patients arc always nursed with wi re cutte rs 
immediat e ly available. Me ticulous surgery afte r passive stomach emptying, 
prophy lac ti c anti-e me ti c therapy and skilled nurs ing ca re red uce the 
probability of pos toperati ve inh alation of blood or vomit. 

Tooth pulp nec ros is and rela ted de nta l abscess may occu r as a lat e 
manifes tation o f the ori ginal trauma. 

Some patients in fixa tion. when an out patient, indulge in excessive alcohol 
drinking with potentia ll y fatal consequences. Others remove the inter
maxi ll ary fixation themse lves and prec ipitate the unexpec ted , but no n-union, 
fibro us uni on and/o r unio n in malpos ition are rare eve nts. 

Skill ed treatme nt under anti biotic cover cannot stop. in some cases . infectio n 
and even os tcomyeliti s . Bone with inadeq uate blood suppl y may sequ es trate, 
in spite o f determ ined conservati ve management and a ttenti on to ora l 
hygiene. Compli cation s may lead to s ignificant morbidit y and req uire 
complex re hab ili tat ion bu t are fo rtun ate ly uncommon. 
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Fi gure 14 
An orthopantomograph showing a bil ate ra l frac ture of the mandible treated 
on the left with a Champy plate and on the right wi th a lower border wire. 
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Learning Points 

Clinical Diagnosis 

1. Pain and swelling over the fracture site. 

2. Limitation of mouth opening and 
mandibular movement. 

3. Deranged occlusion with gagging of 
the bite on the affected side. 

4. Numbness of the mental nerve on the 
fractured side. 

5. Difficulty in speaking and swallowing. 

Radiographic Examination 

1. Orthopantomograph or left and right 
lateral oblique views. 

2. Posterior-anterior view of the mandible 
(mouth open if possible). 

3. Towne's view for fractured condyles. 

25 



THE FRACTURED MAXILLA 

The face both protrudes and hangs from the skull and for reference it is 
anatomically divided into upper, middle and lower thirds. The mandible is 
the skeleton of the lower third and the frontal bone that of the upper. The 
skeleton of the middle third is made up of the maxillae, nasal bones, ethmoids 
and vomer and the zygomatic bones. Fractures of the middle third of the face 
are often referred to as fractures of the maxilla(e) because these bones make 
the greatest contribution. 

Aetiology and Incidence 

Fractures of the middle third of the face are the least common of civilian 
facial features. However, while legislation for the compulsory wearing of 
seatbelts in cars has reduced their incidence from road traffic accidents 
involving cars, the compulsory wearing of crash helmets for motorcyclists 
has increased their incidence from motorcycle accidents because more 
patients, with severe head injuries, are surviving their accidents. 

Classification of Maxillary Fractures 

The most universally accepted classification of fractures of the middle third 
of the face is that formulated by Rene Le Fort in 1900. He concluded that the 
fractures are generally of three types (Figure 15 ). 

Le Fort I Fractures 

The Le Fort I fracture runs from the anterior nasal aperture laterally below the 
zygomatic buttress through the lateral wall of the maxillary antrum, then 
posteriorly through the lower third of the pterygoid laminae. In addition, the 
fracture passes through the lateral wall of the nose and joins the lateral 
fracture behind the tuberosity (Figure 15) bilaterally, thus detaching the 
maxillary teeth from their base. 

Le Fort II Fractures 

The Le Fort II fracture runs from the middle area of the nasal bones down 
either side laterally across the frontal processes of the maxillae, across the 
lachrymal bones, and then downwards and laterally through the inferior 
orbital margin at or about the zygomaticomaxillary suture. In addition, it runs 
down the infraorbital foramen and along the lateral wall of the antrum 
beneath the zygomatic buttress, across the pterygomaxillary fissure (Figure 
15) and through the pterygoid plates, thus detaching the structure from its 
base. 26 



Figures 15 

- AreaA 

f :}:}~ Area B 

- AreaC 

Le Fort classification of fractures of the maxilla: in Le Fort I fractures 
area A becomes mobile; in Le Fort II fractures areas A + B become 

mobile; in Le Fort III fractures areas A + B + C become mobile. 
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Le Fort III Fractures 

The Le Fort III fracture runs bilaterally from the frontonasal suture, the nasal 
bones and lachrymal bone, and runs across the thin orbital plates of the 
ethmoids, around the optic foramen and downwards laterally to the medial 
aspect of 1he posterior limit of the inferior orbital fissure. In addition, it runs 
across the ~·pper posterior aspect of the maxillae, across the pterygomaxillary 
fissure and the pterygoid laminae, and crosses the lateral wall of the orbit 
separating the zygomatic bone from the frontal bone (Figure 15). This 
fracture separates the face from the base of the skull. 

Clinical Signs and Symptoms 

Le Fort I Fractures 

Gross facial swelling or facial disfigurement is generally not a feature of Le 
Fort I fractures, although oedema around the upper lip may occur. Soft tissue 
injury of the upper lip with tearing of the gingivae frequently results from the 
causative blow. The most common significant feature of this injury is the 
mobility of the upper dentoalveolar portion of the jaw which is frequently 
mobile to digital pressure. Malocclusion may result if the fragment is 
displaced and impacted. Emphysema can result if the patient blows his nose 
to free the airway, although bilateral epistaxis rarely results. Percussion of 
the maxillary teeth produces the dull, 'cracked cup' sound, while ecchymosis 
in the buccal sulci is a frequent finding. The midline may he displaced to one 
side and the maxilla can drop to reduce the size of the oral cavity. Occluding 
the teeth raises the maxillary fragment to the correct position in non
impacted fractures. 

Le Fort II Fractures 

Marked facial disfigurement resulting from circumorbital ecchymosis and 
gross oedema is a common feature of Le Fort II fractures. Frequently, the 
patient cannot open his eyelids to allow a complete ocular examination 
because of the oedema. It is important to examine the patient's vision, as 
damage to the eyes may go unnoticed. Subconjunctival haemorrhage occurs, 
the posterior limit of which cannot be detected. Enophthalmos resulting from 
comminution of the orbital floors with loss of orbital fat into the maxillary 
sinuses results, but it is difficult to detect in the early stages. Considerable 
lengthening of the face with gagging of the molar teeth occurs, but it is 
masked initially by the oedema. Displacement of the nasoethmoidal complex 
results in a broadening of the nares and bridge of the nose, which causes nasal 
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disfigurement. Measurement of the intercanthal distance (normally 30 mm) 
will give an indication of ethmoidal disruption. 

Bilateral epistaxis is common, and cerebrospinal fluid may leak from the 
nose or run posteriorly down the pharynx, which can prejudice the airway and 
may be missed by the inexperienced clinician. The loss of the maxillary 
prominence from grossly posteriorly displaced fractures has given rise to the 
description of the condition as 'dish-pan face', which becomes apparent only 
after the initial oedema has resolved. 

Le Fort III Fractures 

Clinically, the Le Fort III fracture appears to be similar to the Le Fort II 
fracture, but closer examination will demonstrate a more serious condition. 
This injury commonly occurs in conjunction with additional injuries to other 
parts of the body, and the patient may well be unconscious. Bilateral 
ecchymosis that is circumorbital often closes the eyes completely. As in Le 
Fort II fractures, the posterior limit of subconjunctival haemorrhage cannot 
be seen. Examination of the eye may confirm bilateral subconjunctival 
haemorrhage, enophthalmos and diplopia resulting from the limitation of 
ocular movements from trapped or damaged extraocular muscles (if present). 
The nasoethmoidal area is frequently grossly disrupted, and cerebrospinal 
fluid appears with a bilateral epistaxis or runs posteriorly down the pharynx. 
Damage to the optic nerve is rare and can be the result of disruption of the 
optic canal. 

The face is lengthened because of the loss of facial bony fixation to the base 
of the skull. Gross oedema often masks this deformity, as it does the 
flattening of the face from the disrupted zygomatic bones. The fracture 
passes above Whitnall's tubercle and so support by Lockwood's suspensory 
ligament is lost. This results in 'hooding' of the eye from the upper lid. which 
becomes obvious once the initial oedema resolves. Palpation of the zygomatic 
areas demonstrates step deformities and tenderness over the fractures. 
Gripping the maxillary teeth with one hand while touching the bridge of the 
nose with the other hand, and simple manipulation, will confirm complete 
freedom of movement of the middle third of the face in non-impacted 
fractures. Gagging of the occlusion often occurs, and gross displacement of 
the maxillary and mandibular midlines may be apparent. The airway may be 
impaired if the fracture has resulted in gross posterior displacement such that 
the soft palate is touching the posterior aspect of the tongue. Articulation is 
difficult and often unintelligible. As with the Le Fort II fracture, percussion 
of the maxillary teeth produces the 'cracked cup' sound. 
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Radiographic Examination 

Fractures of the middle third of the face can be difficult to diagnose 
accurately from radiographs. The gross facial oedema destroys the 
radiographic contrast which is essential to the perception of disruption of 
slender bony processes and suture lines. The medical condition of the patient 
compromises ideal patient positioning. Subtle signs of severe trauma may be 
missed unless a threshold of suspicion is raised by a comprehensive clinical 
examination. 

Radiographic examination should include 15° and 30° occipitomental views 
(Figures 3 and 4) and a lateral skull (brow-up for evidence of fluid in frontal 
or sphenoidal sinuses) view (Figure 16c); submentovertex (Figure 5) and 
cranial (posterior anterior and lateral) views are essential. The diagnosis may 
be missed completely if the radiographs are viewed alone without a clinical 
examination of the patient to demonstrate some of the above signs and 
symptoms. 

The occipitomental views will show any disruption to the infraorbital rims, 
the lateral wall of the maxillary antra, or the nasal bones and septum 
(Figure 16 a,b,c,d). The lateral skull view will illustrate the degree of 
maxillary displacement in the anteroposterior direction (Figure 16c ). 

The submentovertex view will show any displacement of the zygomatic 
arches (Figure 5). Intraoral, periapical and occlusal views will indicate 
clearly fractures of the alveolar bone, palate or roots of the teeth, and are the 
most commonly requested views by the Oral and Maxilliofacial surgeon. The 
cranial views will demonstrate any concomitant fracture of the skull. 

It is wasteful of resources and detrimental to the patient to officiously search 
after radiographic information prior to referral to an Oral and Maxilliofacial 
unit because poor quality radiographs frequently result and are inevitably 
repeated. 

CAT scanning, when available, is the imaging modality of choice especially 
if significant head injury is associated with the facial fracture. 
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Figure 16 

a) An occipitomental radiograph 
demonstrat ing a grossly 
comminuted middl e th ird fractu re. 

c) A lateral s kull radi og rap h 
showing a Le Fort I fracture. 

b ) A 30° occipitome ntal radiograph 
showing a displaced Le Fort II fracture. 

d ) A 30° occipito me ntal radiograph 
s howing a Le Fort I[] fractu re with 
di srup ti o n of th e nasoeth m oida l 
complex. 
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Figure 17 
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a) A 30° occipitomental 
radiograph s how in g a 
red uced and fixed Le Fort 
II fracture of the maxilla 
by a Champy plate and 
Moun t Vernon box frame. 

b ) A l at e ral s kull 
rad iograph s howin g a 
reduced and fixed Le Fort 
II fracture of the maxilla 
by a Champy plate and 
Mount Vernon box frame. 



Fig ure 18 
A Mount Verno n box frame and nasal lead p la tes in posi tion reduc ing a nd 
fi x in g a frac ture of the max ill a and nasoethmoid a l compl ex . 

Treatment 

Most fractures of the m idd le third of the fac e cause a dramatic c lin ical 
appearance and immediate ac tio n to secure an a irway is required. Intubation 
and/or a trac heo stomy may be necessary . Dentures , loose teeth a nd tooth 
res torati o ns s ho uld be removed immediate ly fro m the patient's mouth. 
o the rw ise they could be inha led . I f expe rt ass is tance is not ini tia lly a vailable. 
the patie nt should no t be positio ned ly ing o n the back but lyin g on the s ide or 
face dow n to a llow b lood o r sec re tions to fl ow fro m the face. 

Prophy lacti c antibi o tic s s ho uld be prescri bed routine ly; peni c illi n is the drug 
of cho ice, o r e ry thromycin if the pat ie nt is hypersensi tive to pe nic i llin. 
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Except in the most exceptional circumstances endo-tracheal general 
anaesthesia is employed with anti-emetic cover and it is not at all unusual for 
the reduction and fixation of the displaced facial bones to be performed 
concurrently with other major procedures. If it is possible the patient is 
counselled as to the post operative situation. 

The repair of fractures of the middle third of the face is the same as that for 
all fractures; that is reduction, fixation and subsequent rehabilitation. 

Reduction is obtained by manipulation, and impacted fractures will require 
disimpaction, with special forceps. By using the teeth as a guide, the 
fractured maxilla can be attached to the mandible by the eyelet wiring or arch 
bar technique or Gunning splints if edentulous (seep 22). This technique will 
enable the fractured maxilla to be assembled and the occlusion re-established. 
In some cases it will be all that is required, apart from preventing movement 
of the mandible by suspensory wires, mini-plates, box frame (Figures 17a, b 
and 18) or halo techniques. Craniomandibular fixation prevents any gross 
movement of the mandible that is carrying the fractured maxilla and provides 
good fixation. Suspensory wires have more limited use, as the zygomatic 
arches may be disrupted. In addition, a frontal or other bone suspensory wire 
will require an extraoral incision, which will leave a scar. 

Craniomaxillary fixation can be used to treat maxillary fractures (Figure 18), 
but this will require the construction of metal cap splints or a similar structure 
to enable the teeth to be held rigid to the cranium.This technique may allow 
the mandible to move freely during the healing stage, but tends to be an 
inferior technique to craniomandibular fixation as the re-establishment of the 
correct occlusion is less likely. 

Many treatments for fractures of the middle third of the face will require 
intraosseous wiring and/or mini-plates by open reduction (Figure 17 a and b), 
particularly if the fracture involves the nasoethmoidal complex. 

Conclusion 

Maxillary fractures should always be considered as possible components of 
any gross injury to the face. Specialist referral to an Oral and Maxillofacial 
surgeon is advisable to confirm the diagnosis and for treatment. Failure to 
diagnose the condition may result in bone healing in an incorrect position, 
resulting in gross malocclusion and facial deformity, which can be treated 
only by refracturing the middle third of the face. 

34 



Learning Points 

1. Secure an airway immediately, removing 

any dentures, loose teeth or loose dental 

fillings from the month. 

2. Do not take special facial radiographs 

immediately. Wait until the patient is 

stable and able_ to cooperate with the 

radiographer. 

3. A working diagnosis can be made by a 

good clinical examination. 

4. Prophylactic antibiotics should be 

prescribed immediately. 

5. The patient should be seen by an Oral 

and Maxillofacial team as soon as 

possible. 
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