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MAXILLOFACIAL TRAUMA

By

Stephen Colucciello MD

I nt roducti on

Maxi |l ofacial trauma is a frequent and inportant reason for
energency departnment (ED) visits. Pati ents have the potenti al
for rapid deconpensation from airway conprom se. Managenent
requires a coordi nated team approach, necessitating invol venent
of energency physicians, and surgical specialists in ENT, trauna,
plastics, and oral surgery. There are many pitfalls in emergency
care, not the least of which is the potential to becone
di stracted by the sonetines alarmng gore of these injuries.
Facial trauma may divert attention fromnore occult life threats.
Up to 60% of patients with severe facial injuries have
mul ti system trauna.

This chapter will help the energency physician (EP)
recogni ze and treat maxillofacial injuries. Central priorities
i nclude airway managenent, and a sophisticated exam nation. It
is essential to understand the utility and |imtations of various
imaging studies. Wiile nost injuries are managed entirely by

emer gency physicians, we nust recognize which cases require

consul tation or adm ssion.



Eti ol ogy/ I nci dence

During the last half of the Twentieth Century, nearly 50% of
severe facial injuries were secondary to notor vehicle accidents.
However, as the mllennium closes, assaults are now the ngjor
cause of facial trauma in urban centers. I nt er personal viol ence
is closely associated with fractures of the nose, zygoma, orbit,
midface, and nmandi bl e. In both the young and elderly, falls play
a significant role.

The etiology of facial fractures varies between urban and
rural environnments. Penetrating trauma and assault-rel ated
injuries are nore common in cities, while nmotor vehicle crashes
(MVCs), sporting and other recreational injuries are seen
frequently in comunity hospitals. In the community ED, the nose
and mandi ble are the nost common facial fractures, however, in
trauma centers, midface and zygomatic injury is pervasive.
Donmestic violence, elder, and child abuse are inportant causes of
facial trauma. Injury to the face accounts for the majority of
ED visits for donestic violence. As many as one fourth of wonen
with facial trauma, are victins of domestic violence. (Ochs HA
1996) If the wonman has an orbital fracture, the |ikelihood of
sexual assault or donestic violence rises to nore than 30%

(Hartzell KN 1996)

Associ ated Injury
Head Trauma
Intracranial injury frequently occurs with facial traunma

especially in those with upper and m d-face fractures. As many



as 20 to 50% of victims of facial trauma sustain concurrent brain
injury.

Cervical Injuries

Wil e most series show no increased incidence in cervical
spine injury with facial trauma (1-4%), this is of statistica
interest only. The energency physician nmust suspect spinal
injury in all patients with significant nmaxillofacial fractures,
as it takes considerable force to shatter the md and upper face.
Always rule out c-spine injury clinically or radiographically in
such patients. One study linked carotid artery injury to severe
facial trauna. (Marci ani RD 1997)

Ccul ar Trauma

Facial trauma poses a significant threat to vision,
especially to those with periorbital fractures, who may
experience globe disruption. The dangerous triad of limted
extraocul ar notions, decreased visual acuity, and ammesi a presage
opht hal m ¢ di saster

Bl i ndness occurs in .5 to 3% of patients with facial
fractures, and is nost frequent in patients with LeFort |11
(2.2%), LeFort Il (0.64%), and zygomatic fractures (0.45%.
(Zachariades N 1996) Mot or vehicle accidents and gunshot
injuries are responsible for nost cases of visual |oss.

Psychiatric

In addition to the physical consequences of facial trauns,
there are psychol ogical costs as well. More one quarter of
patients with significant facial trauma may devel op posttraunatic

stress disorder. (Bisson JI 1997)



Anatony (Fig X)

Know edge of the facial anatony allows the energency
physician to anticipate injury patterns. The facial buttresses,
bony arches joined by suture lines, provide vertical and
hori zontal support. Vertical stability depends upon the
zygomatic-maxillary buttress laterally and the frontal process of
the maxilla nedially. The zygomatic-nmaxillary arch and the hard
pal ate bol ster the horizontal face. Sutures linking these facia
bones rupture in predictable fashion during trauna. Know edge of
their location allows the physician to pal pate these sutures to
detect diastasis or tenderness.

The novice anatom st rarely appreciates the attachnents of
the face to the skull. Sutures found at borders of the sphenoid
wi ngs, pterygoid plate, and the zygomatic arch anchor the face to
the skull. These are the structures disrupted in LeFort
injuries.

The nost conpl ex aspect of facial anatony is the orbit.
These el aborate structures are conprised of seven different

bones: nexilla, zygoma, frontal, sphenoid, palatine, ethnoid and

lacrimal . Bet ween these bones, lie the orbital fissures, through
whi ch course vital nerves, including the all-inportant optic
nerve. Rupture of orbital bones may conpress these fissures and

i mperil vision.

Prehospital Care

The major concern in prehospital care is control of the



ai rway. The nmouth should be cleared of any foreign body, debris,
and suctioned of bl ood. The tongue may bl ock the airway, and a
jaw thrust or nodified chin [ift wthout neck extension often
relieves the obstruction. Wth severe mandi ble fractures, these
maneuvers sonetinmes | eave the tongue behind, necessitating manual
extraction. If the injuries are significant, nedics nust
i rmobi | i ze the cervical spine during transport.

Some patients may require field intubation, which can be
problematic if there is copious bleeding. In such cases, nedics
should notify the receiving hospital. Early notification allows

the EP to prepare for a difficult airway.

Enmer gency Managenent - Resuscitation

The conpelling and sonetinmes grotesque nature of facial
injuries nmust not distract the physician fromroutine, sequenti al
trauma protocol . The nost urgent conplication of facial trauma
is not shock, but airway conprom se, particularly with md- and

| ow face traunn.

Ai rway
Sinple intervention, such as the chin lift w thout neck

extension, jaw thrust, and oropharyngeal suctioning often clear

the airway. However, in mandi bular fractures, |oss of bony
support may result in a "flail mandible," leaving the tongue to
obstruct the airway. (Bavitz JB 1995) In this case, open the

mouth and pull the tongue forwards with a gauze pad, towel clip,

or a large suture placed through the anterior tongue. \Wen the



cervical spine has been cleared, clinically or radi ographically,
allow the patient to sit up, lean forward, and give them a
tonsil-tip suction. This position may be lifesaving in patients
with significant mandi bl e fractures. Patients who do not respond

to sinple maneuvers may require intubation.

I nt ubati on Consi derations

Because the cribriform plate may be disrupted, avoid
nasotracheal intubation in patients with md-face trauna.

Zeal ous nasotracheal intubation could result in unanticipated
naso-crani al intubation or dramatic nasal henorrhage.

Adm ttedly, these conplications are rare, and sone patients have
successfully intubated via the nasotracheal route. (Rosen CL
1997) Nonethel ess, orotracheal intubation is often successful
even with severely distorted facial anatony.

Rapi d sequence intubation carries particular risk in facial
trauma. These dangers include the failure to intubate and
subsequent failure to ventilate with a bag-val ve nask
Bef ore paralyzing any patient, evaluate the degree of difficulty
anticipated for mask ventilation. Patients with distortion of
the maxilla or mandi ble, may be inpossible bag because the mask
will not fit tightly on the unstable face.

In such cases, consider an awake intubation. Options
i nclude sedation with a benzodi azepi ne, droperidol, or other
i nduction agent in a dose that mnimzes respiratory depression
If the patient with severe maxillofacial trauma i s given

paralytics, prepare for immedi ate back-up cricothyroidotomny.



"Preparation” in this case inplies nore than |locating a surgica

tray: it extends to Betadine on the neck, a ready blade, an
opened cricothyroidotony tray, and a tracheostony tube at the
bedsi de

Some aut hors describe creative approaches to intubation in
facial traunma. Fi beroptic intubation in the sem -prone position
may useful in penetrating injuries of the face. (Neal MR 1996)
The traditional, supine intubating position nay be inpossible
wth a ruined naxilla that falls into the airway. Such ai rways
may clear when the patient lies on their side, (although this may
be both awkward and di sconcerting to the physician). The Bullard
i ntubating bl ade and the pharyngeal - esophageal airway are both
used to manage the difficult airway in patients with a crushed
face.

O her alternatives include percutaneous transtrachea
ventilation as a tenporizing nmeasure and retrograde intubation.
Both require considerable preparation, and the nost dependabl e
alternative airway is surgical. Emergency cricothyroidotony is

preferable to energency tracheostony, being faster and associ ated

with fewer conplications.

Henorrhage Contro

Patients rarely develop shock from facial bleeding. In the
hypot ensi ve patient, |ook for other sources of blood |oss, such
as intra-thoracic, intra-abdom nal, and retroperitonea
henor r hage. Control maxillofacial bleeding with direct pressure,

and avoid blindly clanping in wounds, as inportant structures



such as facial nerve or parotid duct may be injured. Severe
pharyngeal bleeding may require packing of the pharynx and
hypopharynx around a cuffed endotracheal tube. In patients with
LeFort fractures, manual reduction of the face should stem

bl eedi ng. Gasp the anterior hard palate at the maxillary arch
and realign the fragnents.

Severe nasal bleeding requires direct pressure to the nares,
or conbi ned posterior and anterior packing, taking care not to
pack the cranium In the case of nassive nasopharyngea
bl eeding, a Foley catheter placed along the floor of the nose and
inflated with saline is |Iife saving. Nasopharyngeal dual -1 unen
bal | oons are comercially available for this purpose.

Once the airway is secure and gross henorrhage controll ed,

only then search for life threats in the chest, abdonen, and

pel vi s.

Hi story

Ootain history regarding injury from patient, wtnesses and
prehospital care providers. It is inmportant to determ ne
mechani sm and tinme of injury and assess for |oss of
consciousness. Allergies and tetanus status are standard

i nqui res. The following three "face-oriented" questions are

essential: 1. ‘How is your vision? 2. ‘ls any part of your face
nunb?" and 3. "Are your teeth neeting nornally?" These
guestions target eye involvenent, injury to facial nerves, and

alignnent of central and |ower face.

Question the patient regarding vision, diplopia, and whether



there is pain with eye novenent. Monocul ar doubl e vision occurs
with |ens dislocation, corneal, or retinal injury, while

bi nocul ar doubl e vision inplies dysfunction of the extraocul ar
nmuscl es or nerves. Pain on eye novenent suggests injury to the
orbit or gl obe.

Be suspici ous about abuse. If the mechanismof injury is
not a notor vehicle crash, ask wonen about donestic viol ence.
While a donestic violence victimmay tell the triage nurse that
they fell or "ran into a door," nost patients reveal the true
etiology if directly questioned by a physician. Child abuse and
el der abuse are inportant considerations when patients at the
extremes of age present with facial trauma. More than half of
all abused children present with injury to the head, face, nouth,

or neck (Jessee SA 1995)

Physi cal Exam nation

I nspection

Begin the exam nation by viewing the patient fromthe front.
Faci al elongation occurs with high grade LeFort fractures. Then
view the face from above |ooking down (bird s eye view), and from
bel ow up (worm s eye view). These perspectives reveal subtle
asymetri es. Because post-traumatic Bell's palsy occurs wth
fractures of the tenporal bone, test the nuscles of facia
expr essi on. Ask the patient to smle, frown, whistle, raise

their brows, and close their eyes tightly. Look for ecchynosis



around the eyes (Raccoon's eyes) and over the nastoid area

(Battle's sign). These findings usually devel op over several

hours and are often absent on adm ssion, despite serious facial

trauma.
Pal pati on
Pal pation will disclose the majority of facial fractures.

Carefully palpate the entire face for tenderness, bony crepitus,
and subcut aneous air. The presence of subcutaneous air is
pat hognononic for fracture of a sinus or nose.

During pal pation, target vulnerable sutures such as those on
the infraorbital rim and the zygomatic-frontal suture |ocated on
t he upper |ateral aspect of the orbit. Si nul t aneous pal pation of
the zygomatic arches will reveal any asymetry. The best way to
di stingui sh tenderness of the soft tissues of the cheek from bony
tenderness is by intraoral pal pation. Pl ace a gl oved fi nger
inside the patient's nmouth and on the buccal surface of the upper
nol ars (outside the teeth). In this position, |locate the
exam ning finger under the zygomatic arch. This nethod will
identify displacenent or collapse of the arch.

To assess facial stability, open the patient's nouth and
grasp the maxillary arch, (not the central incisors - which m ght
pull out.) LeFort fractures are best diagnosed by rocking the
maxi |l lary arch and sinmultaneously feeling the central face for
novenment with the opposite hand. This maneuver is nore sensitive
for maxillary fractures than plain filns.

Test sensation. \Wile anesthesia of the face may be



secondary to nerve contusion, it often signifies a fracture.
Damage to the infraorbital nerve (often due to blowout or rim
fractures) results in anesthesia of the upper lip and maxillary
teeth, whereas lower lip and |ower dental anesthesia occurs with

mandi bul ar fractures.

Periorbital and Orbital Exam

The eye exam deserves particular attention, especially when
there is periorbital injury. This should be done early during
the ED encounter, because if not tinely, progressive |id edena
may prevent further exam nation. If lids are already swoll en,

lid retractors help visualize the gl obe. The "bird' s eye" and
“worm’s eye" views hel p detect exophthal nos or enophthal nos.

The pupil exam includes reactivity, and whether the pupils
line up in the horizontal plane. Exam ne for hyphema, as well as
lens and retinal injury. The presence of a hyphema correl ates
with significant visual | oss. The Snellen chart, either standard
or hand-held, should be used to docunent visual acuity. If the
pati ent cannot see the chart, record finger counting, or barring
that, the presence, or absence of |ight perception. Early
recognition of traumatic optic neuropathy should trigger an
enmergency consultation, as tinely deconpressive surgery may
prevent blindness.

The best way to detect damage to optic nerve or retina is
the swinging flashlight test. A Marcus Gunn pupil initially
dilates (rather than constricts) when first exposed to a |ight

t hat swi ngs between both eyes.



Subconj unctival henorrhage is often present with periorbital
fractures, and |ateral henorrhage frequently acconpanies

zygomatic fractures. Soft tissue bruising provides other

i mportant cl ues. Periorbital ecchynosis (Raccoon's eyes) result
froma variety of insults, including basilar skull fracture, as
well as direct trauma to the periorbital area. Fractures of the

orbit, nose, and midface al so produce Raccoon's eyes.

In patients with severe periorbital trauma, neasure the
di stance between the nedial canthi. |In the average adult, the
i nter-canthal distance should be 35-40 mm - or approximately the
width of the patient's eye. Wdening of this distance is called
tel ecanthus, and portends serious orbital injury. In patients
with tel ecanthus, the bridge of the nose appears w de, but the
di stance between the pupils is unchanged. This is usually seen
with naso-ethnoidal-orbital (NEO) trauna. A nore serious
condition known as hypertel orism occurs when the inter-pupillary
di stance i ncreases. In this case, the orbits are dislocated, and
literally "blown-apart.” This devastating injury usually results
in blindness.

Extraocul ar notions mnmust be evaluated for restriction.
Fractures of the zygomatic and infraorbital floor frequently
cause di pl opia, especially on upward gaze. Significant pain wth
extraocul ar notions provides a clue to occult injury.

Pal pate the entire orbit for tenderness, subcutaneous air,
and for deformty. I nexperi enced physicians frequently negl ect

the superior and lateral rins.



Bimanual Pal pation Test (Fig Xx)

One of the nost inportant concerns is the status of the
medi al orbital area, known as the naso-ethmoidal-orbital conpl ex
or NEO Consider this injury if the nmedial canthus is tender, or
if the patient has telecanthus. Wen an NEO injury is suspected,
the bimanual nasal palpation test is a hel pful adjunct.

To performthis test, anesthetize the nose with either

cocai ne or Xylocaine. Then insert clanp or long cotton swab into

nose. Use the clanp or swab to press intranasally against nedia
orbital rim (just inside the nedial canthus). At the sane tineg,
use the other hand to press the nedial canthus. |f the bone

nmoves, the NEO conplex is fractured.
Penetrating Injuries

Wth penetrating injuries around the eye, consider occult
gl obe penetration. Wen the orbital septumis violated, fat
protrudes from the wound, signaling possible globe perforation.
Injuries to the nmedial third of the eyelids often danage the
| acri mal apparatus and shoul d be considered high risk. Check all

lid lacerations for disruption of levator pal pebral nuscle and

tarsal plate.

Nose

I nspect the nose from various angles to detect any
deformty. Recogni ze that post-traumatic edenma often obscures
nasal deviation. The patient is the best judge of their persona
nasal anatony, so allow themto look in the mrror and assist in

t he exam Hopefully they will alert the EP to the presence of



preexi sting nasal deformty. Pal pation will detect crepitus,
subtle deformty, and subcutaneous air. In all patients with
nasal trauma, inspect the inside of nose for a septal hematona.
This appears as a bluish, bulging mass on a w dened septum |If
in doubt, palpate the septumwith a cotton swab to appreciate the
doughy swel |ing.

When dropped on a paper towel or a bed sheet, cerebra
spinal fluid (CSF) mxed with blood forns a double ring or "halo
sign." The central splotch is blood, and the surrounding clear
to rose' tint represents CSF. This finding is not specific for a
CNS leak, and will occur with a traumatized runny nose. Unl i ke
CSF, sinple rhinorrhea (absent blood) does not contain glucose.
Unfortunately, the bedside glucose tests cannot distinguish
bet ween spinal fluid and a rhinorrhea. However, standard

| aboratory glucose can nmake the distinction.

Ears

Exam ne the pinna for subperichondral henatona. The ear
canal s should be inspected for |acerations and CSF | eak.
Henot ynpanum appears as a purple, (not red), eardrumand is
pat hognononi ¢ for basilar skull fracture. Tynpanic nenbrane
ruptures are also seen in conjunction with fractures of the

mandi bul ar condyle. |In the presence of a basilar skull fracture,

the mastoid area may be ecchynotic, (Battle's sign.)

Oral and Mandi bul ar Exam

During inspection, determne if the jaw is devi ated.



Deviation results fromeither a condylar fracture or dislocation.
The chin will point away from a dislocation, and towards a
fracture. Wiile the patient opens and closes their nouth, |ook
for mal occl usion. Wth LeFort fractures, patients nay be unable
to close the nouth due to premature occlusion of the nolars.
Zygomatic fractures also prevent jaw closure if the bone fragnent
ei ther presses against the nasseter or inpinges on the coronoid
process of the mandible. Test for anesthesia of the Iips and
gingiva, wusually due to a fracture- associated nerve injury.

An intraoral exam may reveal significant pathol ogy. The
exam shoul d i nclude nani pul ati on of each tooth, a search for
intraoral |acerations, and stress of the mandi bl e. Essentially
all fractures can be detected or excluded by both pal pating and
stressing the jaw By placing a finger in the external canal
whil e patient opens and closes their nouth, the physician can
pal pate the mandi bul ar condyle during jaw notion
The Tongue Bl ade Test (See Fig X)

The tongue bl ade, or spatula test, is a useful technique to
det ect mandi bul ar fractures. Whi | e unnecessary in patients with
an obvious fracture, it allows the physician to determ ne the
need for x-rays in patients with jaw pain and no obvi ous
instability. Ask the patient to bite down forcefully on a tongue
bl ade. The physician then twists the tongue blade in an attenpt
to break it (the bl ade). Patients with a broken jaw will
refl exively open their mouth, while those with an intact nandible
will break the bl ade. In one study, this test was nore than 95%

sensitive and nearly 65% specific for mandi bul ar fracture.



RADI OLOGY

The choice and timng of radiographic studi es depends upon
the clinical stability of the patient. Managenent of head,
chest, and abdom nal trauna takes precedence over facial inmaging.
In the critically injured, diagnostic imaging, including CT, may
be deferred for days, until the patient's condition has
stabilized.

It is not always clear which patients require facia
I magi ng. In one study, physical exam nation alone detected 90%
of clinically significant fractures. (Thai KN 1997) However,
managenent was altered in 17% of patients based on either' CT or
plain filns. (Thai KN) CT scan is not always required before
surgical repair. Sonme authorities consider scans expensive,
ti me-consum ng, and |abor-intensive, adding little information to
physi cal exam nation and plain filns.

Because immedi ate surgical intervention is rarely indicated
for patients with facial trauma, some argue that nost x-rays or
CTs may be deferred in the ED. I f adequate followup is
available, the facial surgeon could determ ne the need for
i magi ng studies at the tine of outpatient consultation. On the
ot her hand, because nost patients with facial fractures are non-
compliant when it conmes to followup, definitive ED diagnosis of

an injury theoretically pronpts the patient to keep their

consul tative appoi ntnent.



Plain Filns
Plain films are useful screens for nmaxillofacial injury, and are
available in all hospitals. For the uninitiated, the nunerous
overl apping lines and conpl ex shadows nake interpretation
daunti ng. A systematic approach conbined with know edge of
common fracture patterns sinplifies interpretation.

One of the nost useful approaches is to assess symetry.
Consider the right and left sides as mrror inmages. Are there
| ucencies or shadows that are unilateral? Are the sutures and
sinuses symetrical? Look for bony integrity, and subcutaneous
air. Wiile air/fluid (ie. blood) levels in the sinuses may occur
with acute sinusitis, in the presence of trauma they are nearly
pat hognononi ¢ for sinus fracture. douding of a sinus may be
secondary to soft tissue swelling or due to conplete filling of
the sinus w th bl ood.
Radi ographi ¢ Views of the Face

The Water's or occipital-nmental view is the single nost
val uabl e study of the md-face. It evaluates continuity of
orbital rims, provides an initial diagnosis of blowout fractures,
and will denonstrate air/fluid levels in maxillary sinus.

The posterior-anterior (PA or Caldwell view) confirns
et hnmoi dal and frontal sinus fractures as well as lateral orbita
injuries. It best details the bones of the upper face.

For many physicians, the cross-table or upright laterals are
difficult to read. On occasion, they suggest elongation of the
face in LeFort injuries or disruption of the posterior sinus

wal | . Look for air/blood Ievels in sphenoid or ethnoida



si nuses. In general, this view i1s rarely hel pful to detect
facial fractures.

The subnental -vertex view, known colloquially as the "jug
handl e" or zygomatic arch view, shows the base of the skull and
t he zygomati c arches. It may be the only film necessary for
suspected arch fractures.

The Towne's view is useful for evaluating the nandibul ar
ramus and condyles as well as the base of the skull

The Panorex view is the nost useful projection of the
mandi bl e. Either the patient or x-ray beamrotates to cast the
entire mandi bul ar shadow on the plate.

CT Scans

Comput eri zed tonography provides a conclusive diagnosis of
conpl ex maxillofacial fractures. Qpinions regarding the role of
CT vary widely. Some authorities recomend routine CT scanning
for every case of significant facial trauma, while others decry
it as generally superfluous. It's greatest utility lies in the
patient with known or suspected periorbital and midface
fractures. Scans are especially useful to evaluate the gl obe and
orbital fissures. Speci al i zed views, such coronal, sagittal, or
parasagittal cuts, thin-slice scans, and 3-D reconstruction are
useful in particular circunstances. In general, the slices
should be in a plane 90 degrees to that of the suspected
fracture- and not parallel to the fracture |ine. Three-

di mensional CT is superior to two-dinmensional CT for serious
midface fractures such as tripod and conplex maxillary fractures.

- (GChkawa M 1997)



Multiply injured patients, who are intubated, unconscious,
or sedated, frequently have significant and unsuspected facia
fractures. If they require a CT of the head, consider adding a
scan of the face to clinically stable patients. Slightly nore
than 10% of such patients have unsuspected facial fractures
needi ng surgical repair. (Rehm CG 1995) However, an unstable
patient with severe concomitant injuries should not receive a

facial scan if it delays energency surgery.

MRI

Magneti c Resonance |maging (MRI) is useful to the consultant
who wi shes to visualize the soft tissues of the face,
particularly the optic nerve or retrobulbar henorrhage. MRl does
not adequately delineate fractures and should rarely if ever, be

ordered by the emergency physician.

Controversies in |mging

Some authorities consider facial x-rays of historical
interest only, and argue they should be elim nated. I ndeed, CT
with various manipul ati ons, such as coronal and axial views, is
essential for managenent of particular conplex fractures.
However, plain filns still have an inportant role in screening
for maxillofacial injury. In the case of clinically obvious,
conmplex facial injuries (in particular, periorbital and midface
fractures), plain films may be elimnated and CT perforned
directly. Coronal films should be ordered for periorbital

fractures, and thin-slice scans nay be appropriate in this area.



Wil e charges vary anong institutions, a full CT of face
with coronals costs the patient approximately $900. This
contrasts with the average charge of $100-5200 for plain film of

the face.

Specific Facial Fractures

Frontal sinus/frontal bone fractures.

This injury comonly results froma direct blow to the
frontal bone with a blunt object - classically a |ead pipe or
bri ck. This fracture is frequently associated with intracrania
injury, secondary to disruption of the posterior table of the
si nus. Dural tears are frequent, and patients may have
associated injuries to the orbital roof (leading to blindness)
and to the brain (Martello JY 1997). Conplications are frequent,
and patients nmay develop late cranial enpyema or nucopyocel es.
Cranial enpyenmas are collections of pus between the skull and
brain and require craniotony. Micopyoceles are collections of
pus and nucus, which occur when fractures block the nasal fronta
duct preventing sinus drainage.

Physi cal exam nation nmay reveal disruption or crepitance of
the supraorbital rins. Sonme patients present wth subcutaneous
enphysena. These fractures are often overl ooked because of
traditional prohibitions against skull filnms for head trauma.
Patients with a suggestive nechani sm or exam nation, benefit from

skull films or a Caldwell view of the face. If a depressed or



posterior wall fracture is seen on plain film obtain
conput eri zed tonography. Patients with hard signs of a frontal
bone fracture (subcutaneous air, bony step-off, etc.) require
only a CT.

Consult with the ENT specialist or neurosurgeon regarding
antibiotics in patients with frontal sinus fractures. Many
specialists recormmend antibiotics that cover common sinus
pat hogens although the literature |lacks definitive evidence on
this issue. Frequently prescribed antibiotics include first
generation cephal osporins, amoxicillin/clavulanate, erythromycin,
and trimethoprim/ sulfamethoxazole. Patients with depressed
fractures, or those who have posterior wall involvenent, require
IV antibiotics, adm ssion, and consultation. Those with isolated

fracture of the anterior wall may be treated as outpatients.

Nasoet hnoidal Obital Injuries (NEO. (See Figure X)

Suspect NEO injuries in those with trauna to the bridge of
the nose or nedial orbital wall. The mechani smof injury is
usual ly dramatic and these fractures are not likely due to
fisticuffs. NEO fractures are frequently associated with
| acrimal disruption and dural tears. Patients may conpl ain of
pai n on extraocul ar notions, and physical exam nation nay reveal
traumati c tel ecanthus or epiphora (tears spilling over the lid).

If the nedial canthus is tender, performthe intranasal
pal pation test, and exam ne for CSF rhinorrhea. Pl ai n
radi ographs are insensitive. (Nolasco FP 1995). If the

exam nation is suggestive, order a CT of the face to include



coronal sections and thin axial slices through the nedial orbital
wal | .

If an NEO fracture i1s present, consult a maxillofacial
surgeon. As with many facial fractures, intravenous antibiotics
such as first generation cephal osporins are frequently prescribed
for CSF |eaks. However, no controlled studies have proven their
efficacy. Some authorities believe prophylactic antibiotics

increase the risk of resistant organisns.

Obital fractures
Bl owout fractures are the nost conmmon orbital fracture.
These injuries occur when a blunt object strikes the gl obe,

resulting in expansion of orbital contents and subsequent rupture

t hrough the bony floor. A direct blowto the orbital rimwll

also result in a bl owout. Several clinical findings suggest the
di agnosi s. Rare patients may have enopht hal nos, or sunken gl obe,
when a | arge section is ruptured. Infraorbital anesthesia is a

very common finding, and devel ops when the infraorbital nerve is
contused by the initial trauma or when bony fragnments conpress
it. Anesthesia of the maxillary teeth and upper lip is nore
reliable than nunbness over the cheek. Subcut aneous enphysenma is
pat hognononic for fracture into a sinus or nasal antrum.

D plopia, particularly on upward gaze, is another inportant
clinical finding. However, the etiology of diplopia nmay be
mul tifactorial and does not necessarily inply entrapnment of
extraocul ar nuscl es. True entrapnent occurs in a small mnority

of patients with diplopia, and etiologies that are nore common



include direct nmuscle injury, damage to the third nerve, or
entrapnent of periorbital fat. Mechani cal entrapnent is readily
di agnosed by the forced duction test. To perform this test,

apply a few drops of ophthal mc anesthetic in the conjunctival
sac, grasp the inferior sclera with a toothed forceps, and gently
tug upwards. In true entrapnent, the eye remains fixed. It is
not inperative that the energency physician performthis test, as
CT scanning and consultation is necessary for patients with post-
traumati c dipl opi a.

Plain films are useful in the diagnosis of bl owout
fractures. The "hanging teardrop” sign is seen with herniation
of orbital fat into the maxillary sinus, while the "open bonb-bay
door" results from bone fragnments that protrude into the sinus.
Air/blood levels are frequently seen in association with these
si gns. At | east one author suggests that only patients with
wel | -defined indications for surgery (enophthalnos of nore than 2
mm and/or persistent diplopia, require any inmaging studies at
all. (Bhattacharya J 1997) \While this is perhaps a mnority
view, it has a certain mninmalist |ogic.

Once a blowout fracture is confirmed either radi ographically
or clinically (ie diplopia, or subcutaneous air), obtain a CT
with coronal sections to determne the surface area of the broken
floor. This film could be done as an outpatient study, but it
may be expedient to obtain it during the ED stay. Patients with
orbital fractures tend to have |ow conpliance with foll ow up
(Stewart MY Some centers have used ultrasound to eval uate

orbital floor fractures but this nodality is not as sensitive as



CT.

There is significant controversy as to timng and necessity
of orbital floor repair. Sone specialists use CT to determ ne
need for surgery, while others repair the orbit only if there is
enopht hal nos or persistent diplopia. Wi Le enopht hal nos nmandat es

surgical repair, nost diplopia (up to 70% resolves spontaneously

wi thin several nonths.

Many consultants recommend antibiotics active against sinus
pat hogens for patients w th subcutaneous enphysena. Patients
with fractures into the sinus should avoid blowing their nose to
prevent accunul ati on of sub-Q air.

In rare circunmstances, nmalignant periorbital enphysema may
j eopardi ze vision by injuring the retina or optic nerve. In such
cases, energency cantholysis may salvage the patient's vision
In patients with nassive enphysema, and no evidence of an open
gl obe, neasure the intraocul ar pressure. If the pressure is
significantly elevated, imediately consult the ophthal nol ogi st
on-call and discuss the need for an energency cantholysis. To
performthe procedure, crush the lateral canthus with a henostat
to minimze bleeding, then divide it with a scal pel or scissors

to release the pressure in the orbit. The lids should deconpress

and the intraocular pressure will decline.

Orbital Fissure Syndrones
The oculomotor and ophthal mc divisions of the trigemna
nerve course through the superior orbital fissure. A fracture of

the orbit involving this canal conpresses these nerves leading to



the superior orbital fissure syndrone. This condition is
characterized by paralysis of extraocular notions, ptosis, and
periorbital anesthesia. A nore serious variant is the orbital
apex syndrome, which involves the optic nerve. Patients with the
orbital apex syndrome have all the aspects of the superior

orbital fissure syndrome, plus blindness or decrease in visual
acuity. The swinging flashlight test and visual acuity testing
are crucial to the diagnosis. Patients with these syndronmes need

energent ophthalmc intervention to save their vision.

Nasal fractures.

Cosnesis and the ability to breathe through the nose are key
issues in nasal fractures. Apart from nmanagenent of a septa
hematoma, a fractured nose is of little medical concern, unless
deformty or airway obstruction is present. An unrecogni zed
septal hematona can |lead to necrosis of the nasal septum and
produce a permanent "saddl e" deformity of the nose. Ask the
patient several key questions to evaluate nasal fractures.

First, "Have you ever broken your nose before?" second, "How does
your nose |look to you?" and third, "Are you having trouble
breat hi ng through your nose?" Because nasal defornity may be due
to either acute or prior trauma, have the patient look in a
mrror and report if the deformty is new or old. On physi ca
exam nation, observe for deformty and pal pate for crepitus. The
intranasal examis key to detect septal hematona. The hemat oma
appears as a bulging, purple nmass or an abnormally w de septum

Use a cotton swab to pal pate this boggy nass when the diagnosis



is in doubt. Drain any septal hematonmas in the energency
departnent after anesthetizing with a topical anesthetic such as
cocai ne or benzocai ne. Use a #11 blade to incise the inferior
portion of the hematoma, and allow it to drain. Packi ng the nose
wi th Vaseline gauze will prevent re-accumul ation of bl ood. After
drai nage, reevaluate the patient in 2-3 days or arrange for ENT
foll ow up.

When shoul d the energency physician order nasal filnms? The
answer is controversial. Recognize that nasal filnms do not
determne the need for intervention and do not affect surgica
pl anni ng. Despite the presence of a fracture on x-ray, there is
no need for intervention if there is no cosnetic deformty and no
obstruction to airflow Qovi ous nasal deformty (new or old) in
absence of radiographic findings may pronpt rhinoplasty.

For these reasons, many physicians never or only rarely,
order nasal x-rays. Some energency physicians obtain these filns
for perceived nedical |egal concerns or because of patient
i nsi st ence. Patients with obvious deformty or difficulty
breat hi ng through the nose should be referred to a consultant on
an outpatient basis. Those with significant swelling or
guestionable deformty need reevaluation in 5-7 days when edena

has resol ved. This followup is nore valuable than radi ographic

i magi ng

Zygomatic fractures
Zygoma fractures occur in two major patterns: The npst

serious injury is the tripod fracture, while the nost conmmon is



the arch fracture. The zygoma forms a tripod, which joins the
frontal, maxillary, and tenporal bones. The zygonma abuts the
frontal bone at the superior |ateral aspect of the eye
(frontozygomatic suture) and adjoins the tenporal bone near the

m dpoi nt of the zygomatic arch. It contacts the maxila near the
m ddl e of the inferior orbital rim The classic tripod fracture
breaks the infraorbital rim wdens the zyqomatic-frontal suture,
and disrupts the zygomatic arch. The fragment may drop, and pul
the |lateral canthus, causing the eye to "tilt." Later, the cheek
will flatten, but edema usually obscures this finding in the ED

Look for lateral subconjunctival henorrhage, and
infraorbital anesthesia. A significant percentage of al
patients who present with large lateral subconjunctival hematonas
have zygomatic injury. Trismus or an open bite will appear if
t he zygoma inpinges on the masseter or coronoid process. Pal pat e
the zygomatic arch fromw thin the nouth to detect arch
fractures.

Plain filnms, consisting of the jughandle or arch view are
adequate for suspected arch fractures, and the Water's view can
screen for tripod injury. Order CT scans for tripod fractures
that are diagnosed or suggested by plain filns. In those cases
where tripod fractures are unm stakable on physical exam nation,
plain filnms are superfluous and the patient should go directly to
CT. The scans delineate injury to the orbital floor and guide
surgi cal pl anni ng.

Patients with tripod fractures require adm ssion for open

reduction and internal fixation of displaced fragnents. Those



with fractures of the arch may be schedul ed for outpatient

el evation and repair.

Maxi |l ary fractures.

Fractures of the nmaxilla are high-energy injuries. Because
it requires an inpact 100 tinmes the force of gravity to break the
m d-face, these patients often have significant nultisystem
trauma. Many require resuscitation and adm ssion.

The maexilla attaches to the zygoma m dway on the
infraorbital rim and to the frontal bone via the maxillary
processes of the nose. The nost difficult aspect of the maxillary
anatony to conceptualize is the attachnents to the skull. The
pterygoid plates anchor the face to the skull, and the
destruction of these bony sutures result in an unstable maxilla.

If the patient is conscious, inquire about nalocclusion and
vi sual synptons. On physical exam nation, the patient may have

an open bite, facial |engthening, CSF rhinorrhea, or periorbital

ecchynosi s. LeFort fractures are best diagnosed by grasping and
rocking the hard pal ate. In nost cases, parts of the midface
wll shift with this maneuver, but greenstick and inpacted

fractures may be imobile. Wiile the "classic" fracture patterns
are diagrammed in this text, they are nore likely to be seen in
print than in the energency departnent. In clinical practice,
fracture patterns are often mxed, with a |ow grade LeFort on one
side and a higher grade on the other. In LeFort I, a transverse
fracture separates the hard palate fromthe |ower portion of the

pterygoid plate and nasal septum Wth stress of the maxilla,



only the hard pal ate and upper teeth nove. A pyram dal fracture
of the central maxilla and the palate defines a LeFort Il injury.
Faci al tuggi ng noves the nose but not the eyes. LeFort 111,
also called "cranial-facial disjunction" occurs when the conplete
facial skeleton separates fromthe skull. The entire face,
including nost of the orbits, shift with nobilization. The
LeFort 1V fracture (not initially described by LeFort), involves
the frontal bone as well as the midface.

These catastrophic injuries often require aggressive airway
control and frequently intubation. Look for associated injuries,
especially intracranial, spinal, thoracic, and abdomi nal. A test
of visual acuity is especially inportant for patients with LeFort
[l fractures, where the incidence of blindness is high. Pl ai n
films are unnecessary, and CT scans may be ordered in conjunction
wi th tonography of the brain in clinically stable patients.
Patients with conplex maxillary fractures require adm ssion for
open reduction and internal fixation. Even if surgery is

del ayed, adm ssion is prudent to nonitor these often multiply

injured victins.

Mandi bul ar fractures.

After nasal bone injury, nmandibular fractures are the second
nost common facial fracture. Assaults and falls on the chin are
responsi ble for nost injuries. Because of its ring shape,
fractures are often nultiple. Mst injuries are to the body,
angle, and the condylar process in that order. The point of the

j aw (symphysis) and the coronoid process are |less frequently



broken. An inpact to the synphysis will transmt forces through
the condyles that can fracture the tenporal bone and rupture the
eardrum

H story and physical exam nation will detect nearly all
injuries. Ask patients if their teeth are neeting nornmally and
if they have pain on jaw novenent. Eval uate jaw openi ng, and
search for intraoral |acerations, to determnine whether the
fracture is open or closed. G ngival lacerations nay be hidden
bet ween the teeth. Ecchynosi s under the tongue is a sensitive
finding and occurs with nost mandi bul ar fractures. Fracture-

i nduced injury to the mandi bul ar nerve produces anesthesia of the
| oner |ip.

Patients with normal occlusion and a negative spatul a
(Tongue blade) test rarely require imging studies. Radiography
may include panorex, Towne's, and |ateral oblique views. If the
synphysis is involved, consider occlusal filns if other views are
nor mal . Sonetines plain filnms are negative despite a condyl ar
fracture. If films are normal but clinical suspicion remains
high, consider a CT scan of the condyl es.

Patients with open fractures require adm ssion and
i ntravenous anti biotics. Penicillin is considered the drug of
choice, but clindamycin and first generation cephal osporins are
good alternatives. For open nandi bular fractures, give two to
four mllion units of intravenous penicillin G or in the
penicillin allergic patient, clindanmycin 600 to 900 ng. Patient
may be made nore confortable with a Barton's bandage, which is an

Ace bandage wrapped around the jaw and head. This prevents



excessive jaw novenent. Many cl osed fractures nmay be managed as

outpatients after consultation with an oral surgeon.

Tenpor omandi bul ar joint (TMJ) dislocation.

Di sl ocation of the tenporomandi bular joint may occur from
blunt trauma to the jaw, seizures, or excessive nouth opening.
Consi der that patients who nunble after a seizure nmay not be
postictal but instead suffering from TMJ di sl ocati on. Unli ke
condyl ar fractures where the jaw points towards the side of
injury, the chin deviates away from the side of the dislocation
In the less comon bilateral dislocation, the chin juts forward.
In a TMJ dislocation, the condyle beconmes |ocked anterior to
articular emnence, and will not slide back secondary to nuscle
spasm If a patient has jaw deviation and an open bite after a
blow to the mandible, x-rays are indicated to detect fracture.
However, filnms are not required for spontaneous or recurrent
mandi bul ar di sl ocati ons brought on by w de opening of the nouth.

Mandi bul ar reduction is a sinple energency departnent
procedure. The physician stands behind the seated patient, after
wr appi ng their thunbs in gauze. Standing on a footstool nay

i ncrease the nechanical advantage if the physician is short or

the patient is tall. Position the thunbs on either on the
posterior molars or on the mandi bul ar ridge. (The posterior
nolars are less slippery but will endanger the physician's digits

when the jaw snaps into place.) To unlock the mandible, press
downward and forward, and the joint should relocate. A rocking

nmotion is helpful. Intravenous benzodi azepi nes (such as midazolam



1-2 ng or diazepam 2-5 mg) are helpful in this situation. If the
patient has significant spasm despite sedation, inject the

|ateral pteryqoids with a |ocal anesthetic, such as 1% |i docai ne,
to facilitate relocation. The pterygoids are easily reached by
placing the needle intra-orally along the |lateral aspect of the
ascendi ng mandi ble. Imediately reduction, apply a Barton's
bandage to prevent repeat dislocation. Unl ess they are cautioned
ahead of time, patients will test their jaw novenent after
reduction, and re-dislocate their mandible. Patients must drink
a liguid diet through a straw for several days and should follow-

up with an oral surgeon.

Speci al G rcunst ances

Penetrating Trauma to the Face

Penetrating trauna to the face poses special challenges to
t he emergency physi ci an. Over a third of patients suffer
significant conplications, including intracranial injury,
bl i ndness, or infection. (Chen AY 1996) Shotgun blasts to the
face are especially problematic and globe injury is conmon.

The nost inmediate concern in patients with penetrating
facial traumm, is airway nmanagenment. A significant percentage of
patients will require either emergency intubation or
cri cot hyroi dot omy. No only is the risk of intracranial injury
hi gh, but includes the possibility of cavernous sinus fistulas.
The bullet's path may endanger the great vessels of the neck and

zone IIl injuries to the carotid are comon. Patients at risk



requi re angi ography.

Infection is also a concern in patients with gunshot wounds
to the face, especially if there is intraoral trajectory. In
this situation, administer intravenous antibiotics effective
agai nst oral flora. (Wallick K 1997) H gh dose penicillin G (2

-4 mllion units or clindamycin (600 - 900 mg) are reconmended.

Children vs. adults

Pedi atric anatony and devel opnental concerns influence the
managenent of facial fractures in children.
Eti ol ogy:

Be suspicious of non-accidental trauma in cases of pediatric
maxillofacial injury. Associ ated skull fractures, a torn
frenulum and facial bruising may signify child abuse. Chi l dren
with facial injuries should be conpletely undressed, and exam ned
for other stigmata of non-accidental trauna. Sone may require a
radi ographi c skeletal survey to detect occult or prior trauna.
Fracture patterns:

Fracture patterns relate to devel opnental anatony. Young
children have a higher incidence of frontal bone injury due to
its prom nence. Infants and toddl ers al nost never suffer midface
fractures. The dearth of maxillary fractures under age six is
due to the lack of sinuses in the midface. It is these sinuses,
whi ch weaken the facial buttresses and predi spose to LeFort
injury. As the child grows, the sinuses pneunatize, and
fractures shift to the md and | ower face. By age 12 to 15, the

fracture pattern resenbles that in adults.



Associ ated I njuries:

Children with facial trauma al so have dissimlar associated
injuries than adults. Because the pediatric skull is nore
prom nent, children have much higher incidence of associated
intracranial injuries. Up to 60% of children with significant
facial fractures, suffer cranial insult. In addition, the
dynam cs of cervical injury vary between children and adults.
Children are nore likely to suffer an upper, rather than |ower,
cervical spine injury, and are also prone to spinal cord injury
wi t hout radi ographic abnormality (SCIWORA): i.e., no fracture or
di sl ocation on plain film
Ai rway nmanagenent :

The young child's airway is prone to subglottic stenosis and
t racheonal aci a. For this reason, avoid cricothyroidotony in
children under 12. Intubation is the definitive airway of choice
in children who need energency airway nanagenent. If intubation
is inpossible, percutaneous transtracheal jet ventilation
provides tenporary airway control until a formal tracheotony is
f easi bl e.
Complications and timng of follow up:

Because subsequent facial growh may be asymmetric,
pediatric facial fractures can lead to serious cosnetic
deform ties. Subcondyl ar fractures of the jaw and displ aced
nasal fractures are of particular concern in children under 5.
Condyl ar fractures in this age group predispose to facia

deformty, mcrognathia, and ankylosis of the TMJ. Consul tation

is essential.



Py
JEvi s

Early follow up is inportant

in all pediatric facial

fractures because the child' s facial skeleton heals faster than

that of the adult.

Wthin a week,

del ayed reduction troubl esone.

early callous formation makes



Pitfalls in the managenent of maxillofacial injuries

1. Poor ai rway managenent. Be prepared. Renenber that the

sitting position may be life saving (after the C spine and
associ ated injuries have been ruled out). The tongue

becones a dangerous "foreign body" in the flail mandible.

2. | nappropriate focus on the face. G oss injuries tend to

di stract. Initially focus on the airway, henorrhage, and

associated life-threatening injuries.

8, Casual physical exam Observe, palpate, and ask the patient

to nove their face and jaw. The eye and nouth exam deserve

special attention.

4, Poor choice and timng of x-rays. Get skull filns if

suspi cious of frontal bone fractures. Periorbital fractures

usually require a CI. The critically ill may have facia

i magi ng deferred until they stabilize.

9 Failure to consult. Recogni ze high-risk patients. These

i nclude decreased vision, periorbital fractures, tripod and

NEO injuries, LeFort fractures, open mandibles, and

pediatric injuries.



B3 Lack of documentation. Litigation is comon in facial

fractures and involves crimnal, civil, and mal practice

i ssues. Document meticul ously.
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