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Treatment of Zygoma Fractures

Learning Objectives: After studying this article, the participant should be able
to: 1. Diagnose zygomaticomaxillary complex fractures from physical exami-
nation and radiographic findings. 2. Plan the necessary surgical approaches
for operative treatment of zygomaticomaxillary complex fractures depending
on severity. 3. Understand the three-dimensional anatomy of the orbit and
zygomaticomaxillary complex and the importance of the zygomaticosphenoid
suture along the lateral orbital sidewall. 4. Be aware of pitfalls and associated
fractures that can complicate anatomical reduction of zygomaticomaxillary
complex fractures.

Summary: Fractures of the zygoma are some of the most commonly treated fa-
cial fractures, yet reconstruction of the three-dimensional structure of the zygo-
maticomaxillary complex can be challenging, and malunions are common. This
article presents an evidence-based, systemic approach to the assessment and treat-
ment of zygoma fractures from the simple to the complex. Anatomy, approaches,
techniques, and pitfalls are described in an effort to improve the treatment of
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ractures of the zygoma are among the most

common types of facial fractures treated by

plastic surgeons. The prominent position
of the malar eminence leaves the zygoma prone
to injury in low-velocity trauma (such as simple
assault) and high-velocity injury (such as seen in
motor vehicle collisions),"*and the zygoma s often
involved in multilevel facial fractures. Treatment
varies from simple and satisfying to complicated
and frustrating. To obtain a successful result, the
surgeon must understand the three-dimensional
anatomy of the zygoma, the relationship with
neighboring facial bones, orbital anatomy, safe
surgical approaches, adequate reduction and fixa-
tion, and careful handling and reapproximation
of the facial soft tissues. Lack of attention to any
of these details can lead to an unfavorable result.

The zygoma defines the width and projec-
tion of the midface and contributes greatly to the
shape and volume of the orbit. It serves as the
attachment of the masseter, temporalis, and zygo-
maticus major and minor muscles.? It articulates
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these common facial fractures.

(Plast. Reconstr. Surg. 139: 168e, 2017.)

with the skull at the zygomaticofrontal suture, the
zygomaticosphenoid suture, and the zygomatic
arch, and to the maxilla at the zygomaticomaxil-
lary buttress and the inferior orbital rim (Fig. 1).
In cases of zygomaticomaxillary complex frac-
tures, proximity of the infraorbital nerve typically
leads to neurapraxia.* Involvement of the orbital
contents can lead to enophthalmos, exophthal-
mos, and/or disconjugate gaze caused by entrap-
ment (Fig. 2). Proximity of the coronoid process
of the mandible and the temporomandibular
joint can lead to trismus and temporomandibu-
lar joint dysfunction. The zygomaticomaxillary
complex is often mislabeled as a “tripod,”™ when
in fact it is a quadripod® with five points of articu-
lation as mentioned above (Fig. 3). (See Video,
Supplemental Digital Content 1, which discusses
zygomaticomaxillary complex fracture reduction
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Fig. 2. Disconjugate gaze caused by entrapment of left periorbita
in left orbital floor trapdoor fracture restricting upward gaze.

and fixation. This video is available in the “Related
Videos” section of the full-text article on PRSJour-
nal.com or at http://links.lww.com/PRS/B912.)

As with any facial fracture, initial assessment
involves the Advanced Trauma Life Support pro-
tocol, as concomitant injuries are frequently pres-
ent.”!! Particular attention should be paid to the
cervical spine, as injuries occur at rates as high as 8
percent with an isolated facial fracture and 10 per-
cent with two or more fractures."” A detailed his-
tory of the mechanism of injury, previous history
of facial injury, and current symptoms is manda-
tory, as is premorbid presence of facial asymmetry

Fig. 3. Backlit human skull demonstrating four points of fixation
of the zygoma (i.e., lateral orbital rim, inferior orbital rim, lateral
maxillary buttress, and zygomatic arch). Not shown is the zygo-
maticosphenoid suture across the lateral orbital sidewall.

and dentofacial disharmony. The patient should
be questioned about malocclusion, trismus,
numbness, visual acuity changes, and diplopia.
Typical symptoms are listed in Table 1.

Particular focus needs to be given to the visual
examination. By nature, zygomaticomaxillary com-
plex fractures are orbital fractures and therefore
involve the globe and orbital structures to varying
degrees. Initial assessment must document visual
acuity and rule out orbital apex or superior orbital
fissure syndrome, as sphenoid fractures can occur
concomitantly with zygomaticomaxillary complex
fractures in high-velocity trauma. In addition, a
retrobulbar hematoma is a surgical emergency
requiring prompt decompression (lateral can-
thotomy and cantholysis)."*" These can occur
with zygomaticomaxillary complex fractures or
after operative treatment of zygomaticomaxillary
complex fractures and must be diagnosed and
adequately treated within hours to avoid perma-
nent loss of vision.'*'® At our institution, an oph-
thalmologic consultation is part of the workup for
zygomaticomaxillary complex fractures to rule
out these and other ocular injuries such as trau-
matic optic neuropathy and retinal detachment."

Physical examination begins with inspection
of the face, noting edema, ecchymosis, lacera-
tions, asymmetry, and facial width and projec-
tion. Blood in the lateral sclera is a hallmark of
the lateral orbital wall component of the zygo-
maticomaxillary complex fracture (Fig. 4). Next,
the examiner proceeds with inspection of the
globe, noting exophthalmos and enophthalmos
and testing all extraocular muscles for signs of
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‘BB Video Available Online

Video. Supplemental Digital Content 1 discusses zygomaticomaxil-
lary complex fracture reduction and fixation. This video is available
in the “Related Videos” section of the full-text article on PRSJournal.
com or at http://links.lww.com/PRS/B912.

Table 1. Common Symptoms Reported by Patients
with Zygomaticomaxillary Complex Fractures

Periorbital swelling and pain
Ocular pain in extremes of gaze
Diplopia

Numbness in the V, distribution
Trismus

Subjective malocclusion*

*This is not a “true” malocclusion, as there is no displacement of the
maxilla or the mandible in an isolated zygomaticomaxillary complex
fracture. Rather, masseter spasm can pull the mandible toward the
affected side, giving the sensation and temporary presence of a cross-
bite or premature contact on the affected side.

entrapment. Generalized restriction in movement
caused by edema is common, as is early diplopia
in far lateral gaze. Significant disconjugate gaze,
photophobia, and nausea are common signs of
entrapment.” A forced duction test may be nec-
essary for confirmation. Gentle palpation of the

face follows, noting point tenderness, step-offs,
and lack of malar prominence. Common signs of
a zygomaticomaxillary complex fracture are listed
in Table 2.

Once the physical examination indicates a
facial fracture, imaging should be performed to
confirm the diagnosis and plan for surgery, tak-
ing particular note of potential pitfalls. Although
a Water view plain radiograph can confirm the
presence of a zygomaticomaxillary complex frac-
ture, a craniofacial computed tomographic scan is
considered the gold standard.*’*® Fine-cut (0.3 to
0.5 mm) axial images from vertex through men-
ton with coronal views are mandatory, and three-
dimensional reconstructions can be helpful for
complex cases and sagittal reconstructions can be
helpful to evaluate orbital floor defects. The use

o4

Fig. 4. Lateral scleral blood at the site of a left lateral orbital wall

fracture.
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Table 2. Common Signs of a Zygomaticomaxillary
Complex Fracture

Lack of malar prominence

Increased facial width*

Lateral subconjunctival blood

Generalized ocular restriction in extreme gaze
Enophthalmos or exophthalmos¥

Lack of sensibility in the V, distribution
Epistaxis

*Most zygomaticomaxillary complex fractures increase facial width
as the zygoma is pushed in and the arch is pushed out. However, with
a deforming force emanating from lateral to medial, the zygoma can
rotate inward, which decreases facial width.

tMost zygomaticomaxillary complex fractures create enophthalmos
once edema has subsided, but with lateral blow-in fractures and rota-
tional deformities of the zygoma, exophthalmos may occur.

of ultrasound has been documented and may be
a feasible alternative to reduce cost and radiation
exposure.”? However, the surgeon should not
accept suboptimal images that do not allow ade-
quate diagnosis and planning of fracture repair
regardless of modality.

On diagnosis of a zygomaticomaxillary com-
plex fracture, the surgeon and patient must now
make the decision of whether or not to treat.
Overall medical condition, patient comorbidities,
degree of displacement, functional consequences,
and amount of deformity are all taken into consid-
eration. Functional impairment centers on orbital
and masticatory issues. Changes in orbital volume
can lead to enophthalmos, hypoglobus, and diplo-
pia. Because the zygoma supports the lower eyelid,
an impacted zygomaticomaxillary complex fracture
can lead to loss of lower lid support, ectropion, and
corneal dryness or epiphora. An impacted arch can
impinge on the coronoid process of the mandible
(Fig. 5), causing trismus and inability to obtain a
functional mouth opening. Impingement of the
infraorbital nerve typically leads to loss of sensibility
in the V, distribution, but it can lead to intractable
pain that may or may not be improved with opera-
tive treatment* and can worsen after surgery.*

Aesthetic indications for treatment center on
the degree of deformity of the malar eminence
and the amount of globe malposition. Two to
3 mm of enophthalmos is clinically detectable
and 5 mm or more is disfiguring.* It alters the
appearance of the eye and can affect the interface
between the lid and globe. Loss of malar projec-
tion leads to an asymmetry of the face in which
the affected side appears flatter and wider than
the contralateral side.

Study Time:1:21:11
]

Fig. 5. Temporomandibular joint dysfunction caused by
impingement of the coronoid process.

In the absence of entrapment, retrobul-
bar hematoma, and superior orbital fissure/
apex syndrome, zygomaticomaxillary complex
fractures do not require emergent treatment.
Initial edema often camouflages the degree of
actual deformity, and a short waiting period
of 1 to 2 weeks has been recommended for
adults to more accurately assess the injury and
to create a more precise surgical plan.®323
Bony consolidation occurs approximately 2
to 3 weeks after injury and likely sooner in
children, which necessitates treatment within
1 week in pediatric patients.” Treatment after
4 weeks may require osteotomies and bone
grafting,® greatly increasing the complexity of
the reconstruction.

Before operative intervention, many patients
with zygomaticomaxillary complex fractures are
placed on sinus precautions and antibiotics.*>*
However, support for this practice in the medi-
cal literature is scant” to nonexistent.*®* In
addition, a more extensive review of the litera-
ture describing antibiotic use in mandible frac-
tures revealed no proven benefit.** Currently,
the recommendation for antibiotic therapy in
the treatment of zygomaticomaxillary complex
fractures by means of open reduction and inter-
nal fixation is a prophylactic dose within 60
minutes before the incision is made and then
discontinued within 24 hours postoperatively, as
with any clean contaminated case.**
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Fig. 6. Relationship of the frontal branch of the facial nerve to
the layers of the superficial temporal fascia.

Once the diagnosis and decision to treat is
made, the surgeon must plan his or her surgical
approach and operative intervention. In general,
the treatment that provides the best restoration
of facial form with adequate stability and the least
morbidity is chosen. Isolated fractures of the zygo-
matic arch may be treated with a Gillies temporal
approach, a Keen intraoral approach,” and/or
a percutaneous hook with or without fixation***’
and use of intraoperative imaging. The percuta-
neous hook requires placement of a conspicuous
scar and places the facial nerve at some risk. The

temporal approach hides the scar in the hairline,
and the facial nerve can be preserved by staying
deep to the superficial layer of the deep tempo-
ral fascia during dissection (Fig. 6). The intraoral
approach hides the scar in the mouth and avoids
risk to the facial nerve and is therefore our pre-
ferred technique. As the fracture pattern becomes
more complex, greater exposure and fixation are
necessary for proper treatment.

Although minimal access approaches and
Kirschner wire fixation of the zygoma have been
described®?* and may have utility, the surgeon
should never cut corners or accept an inferior result
in an effort to minimize exposure and/or fixation.
One must be confident of the bony reduction at
all five points of bony articulation either through
adequate exposure, navigation, or intraoperative
imaging before fixating the fractures. Otherwise,
an open reduction and internal fixation becomes
an open internal fixation without reduction and the
patient and surgeon are left to deal with the nega-
tive sequelae of the open internal fixation.

Controversy exists around the amount of fixa-
tion that is necessary to maintain proper position
of the zygomaticomaxillary complex,” but this
may be because of the variation in fracture com-
minution, degree of displacement or impaction,
and available bone stock. Some have argued that
“relapse” described by some authors is really incom-
plete reduction at the initial operation.”® In some
cases with good bone stock, no comminution, and
minimal displacement, a single sturdy plate across
the lateral buttress may suffice.”” However, in cases
involving comminution, frail bone, and associated
midfacial fractures, additional stability with plates
at the orbital rim, zygomaticofrontal suture, and
zygomatic arch may be necessary (Fig. 7).

Fig. 7. Common fracture pattern of zygomaticomaxillary complex injuries (left) with disrup-
tion of the lateral orbital sidewall (center) and locations of plate fixation for zygomatico-

maxillary complex fractures (right).
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Access incisions are planned to provide expo-
sure of the fractures and visualization of important
sites of reduction and to minimize disfigurement
and optimize aesthetics. Careful handling of the
soft tissue is essential to prevent complications
such as ectropion, alopecia, and fistulae. A per-
fect bony reduction can be ruined by careless dis-
section, and a suboptimal scar or soft-tissue may
result. The gingivobuccal sulcus incision allows
access to the lateral buttress. It is important to
leave a healthy cuff of mucosa attached to the gin-
giva to aid in closure. Once through the mucosa,
dissection is performed in the submucosal plane
down to the maxilla to minimize damage to the
facial musculature (Fig. 8).

A lower eyelid incision allows access to the
orbital rim and orbital floor™ (Fig. 9). The subcili-
ary incision lies just beneath the lash line atop the
tarsal plate and provides the best aesthetic result
but at the price of the highest rate of ectropion.”
A subtarsal incision sits just inferior to the tarsal
plate and is slightly more visible but has a lower
rate of ectropion. The mid-lid incision lies within
the first skin crease inferior to the tarsus and has
a lower rate of ectropion, with a more acceptable
aesthetic result. An incision at the lid-cheek junc-
tion avoids the lid altogether, but is aesthetically
unacceptable and should be used only if a ser-
endipitous laceration exists at this location. The
transconjunctival approach optimizes the aes-
thetic result but does not provide equivalent expo-
sure to the anterior face of the inferior orbital rim
and therefore midface resuspension is difficult.
Adding a lateral canthotomy can improve the
exposure with little aesthetic detriment. Through

Fig. 8. Careful submucosal dissection to the lateral buttress,
leaving a cuff of mucosa attached to the gingiva to aid in closure.

N
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Subciliary \ \
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Subtarsal
(Mid-lid)

Lid-cheek Junction
(not recommended)

Fig. 9. Lower eyelid incisions to approach the orbital rim and
orbital floor in treating zygomaticomaxillary complex fractures.

the transconjunctival approach, the retrosep-
tal dissection avoids the risk of lid malposition,
and the preseptal dissection increases the risk of
entropion (Fig. 10).%

The zygomaticofrontal suture can be exposed
through a lateral upper eyelid blepharoplasty inci-
sion (Fig. 11), a brow incision, an extension of
the lower eyelid incision, or a coronal incision if

Pre-septal
Retro-septal

Posterior retro-septal

Fig. 10. Transconjunctival approach to the orbital floor by
means of either a preseptal or retroseptal dissection.
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Fig. 11. Upper eyelid incisions to approach fractures of the
zygomaticofrontal suture and lateral orbital sidewall. Not shown
is the coronal incision, which also can be used to approach this
anatomy.

used. This incision is important not only to expose
and fixate the fracture but to visualize the lateral
orbital sidewall and zygomaticosphenoid suture.
Anatomical reduction of the lateral orbital side-
wall is the most important point of reference. It
is the thickest part of the orbit and is rarely com-
minuted. Also, because of its natural curvature
and three-dimensional shape, one can confirm
vertical, horizontal, and rotational reduction of
the zygomaticomaxillary complex. The coronal
incision is necessary to approach the zygomatic
arch. The arch should be approached and fix-
ated if it is comminuted, laterally displaced, tele-
scoped, and shortened, and if there are multiple
levels of comminuted fractures, as in panfacial
fractures. It allows the surgeon to set the proper
facial width and projection and adds stability to
the midface. The incision begins above the ear

Plastic and Reconstructive Surgery ® January 2017

within hear-bearing scalp and is zig-zagged for
camouflage. The use of cautery and Rainey clips
is avoided to prevent alopecia, and careful use of
bipolar cautery can control bleeding at the inci-
sion. The incision is carried through the galea,
and the scalp is reflected in the subgaleal plane.
Dissection proceeds on the shiny deep temporal
fascia just deep to the superficial layer of the deep
temporal fascia (Fig. 9) just above the temporal
fat pad. This avoids injury to the frontal branch
of the facial nerve and preserves the fat pad to
prevent temporal hollowing. The zygomatic arch
is curved only at its anterior and posterior extents
(Fig. 12, left), and the plate used to fixate the
arch should not be bent to prevent bowing of the
reduction (Fig. 12, right). Also, their commonly
exists a greenstick fracture off of the temporal
bone above the external auditory canal which, if
not recognized and reduced, can lead to facial
widening.

Careful preoperative assessment of the facial
computed tomographic scan can help plan the
intraoperative maneuvers that will be necessary to
attain a perfect anatomical reduction. Sometimes,
the arch is fractured in isolation in a V deformity
(Fig. 5). More commonly, the entire zygomati-
comaxillary complex is displaced and is either
impacted (Fig. 13), rotated (Fig. 14), or both.
In broad terms, the goal of fracture reduction is
to reestablish facial width and projection. This is
most often achieved by realigning the fractured
segments at each of the five points of contact to
the skull and facial bones. In reality, it can be dif-
ficult to obtain this goal because not all points
can be visualized concomitantly: manipulation of
one fracture site may displace another site that is

Fig. 12. (Left) Submental view of human skull displaying zygomatic arches, which are curved only at the
takeoff from the temporal bone of the skull. (Right) Radiograph displaying malreduction of right zygo-
matic arch because of bending of the fixation plate in an effort to create an “arch.”
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Fig. 13. Impacted fracture of the right zygomaticomaxillary
complex with comminution.

Fig. 14. Rotated fracture of the left zygomaticomaxillary com-
plex without comminution.

not currently being visualized. Moreover, severe
comminution of the zygomaticomaxillary com-
plex may make fragmentary reduction impossible
(Fig. 15), and in these cases, the surgeon should
remember the broader goal: reestablishment of
facial width and projection (see Video, Supple-
mental Digital Content 1, http://links.lww.com/
PRS/B912).

For isolated arch fractures, the V deformity
can be reduced with one of many available instru-
ments (e.g., Dingman, Goldman, Gilles elevator)
placed beneath the fractured segment through a
Gilles or Keen approach. For impacted zygomati-
comaxillary complex fractures, the zygoma is first
disimpacted by applying anterolateral force on an
elevator or curved Mayo scissors placed beneath the
body of the zygoma through the intraoral approach.
Severely impacted fractures may require placement

of a Carroll-Girard screw (Fig. 16) for the surgeon to
gain mechanical advantage over the fracture. Once
the fracture is disimpacted, it can often be manipu-
lated into reduction, with the surgeon’s other hand
placed along the face with the thumb on the zygoma
providing medial pressure. If the zygomaticomaxil-
lary complex is freely mobile, the Carroll-Girard
screw can be used as a joystick to manipulate the
segment into reduction. Some will grasp the zygoma
with a Kocher clamp for control, whereas others
will place a temporary screw into the body, which
is then clamped with a tonsil through the intraoral
approach to allow manipulation.

Once the surgeon has gained control over the
zygoma, it is first manipulated into reduction at

Fig. 15. Comminution of the right zygomaticomaxillary com-
plex may make interfragmentary reduction impossible, but
facial width and projection can and must be reestablished.

Fig. 16.The Carroll-Girard screw can be used to disimpact and repo-
sition severely impacted zygomaticomaxillary complex fractures.
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the zygomaticosphenoid suture along the lateral
orbital wall. The fracture of the zygomaticofrontal
suture is then temporarily wired into reduction.
This maintains vertical height and allows for some
manipulation of the fracture segments at the
orbital rim and lateral buttress until a perfect ana-
tomical reduction is attained.” The rim is then
fixated, the wire is removed and replaced with
a plate, and the lateral buttress is finally fixated.
In severely comminuted fractures or zygomatico-
maxillary complex fractures associated with mul-
tiple other midface or panfacial fractures, the
zygomaticofrontal suture is wired, and then the
arch is rigidly fixated to establish facial width and
projection before proceeding with fixation of the
other fracture sites. Itis important to note that the
zygomatic arch is only an arch at its takeoff from
the temporal bone and its attachment to the max-
illa. Between these, the arch is straight, and plates
used to fixate the arch in this location should not
be bent (Fig. 12, right).

In general, the least amount of rigid fixation
needed to obtain a stable bony union is applied.
For isolated, noncomminuted zygomaticomaxil-
lary complex fractures, this may require one or
two plates at the lateral buttress and/or the zygo-
maticofrontal suture. If in doubt, it is prudent to
add another site of fixation or a stronger plate
rather than “hope” the patient will not experience
relapse postoperatively, especially if the fracture
site is already exposed. Generally, stronger plates
are placed across the lateral buttress where forces
are greater and the soft tissue is more robust and
able to hide a thicker plate. Thinner plates are
placed around the orbit where the soft tissue is
scant and the plates are more likely to be palpable.
One exception is the zygomaticofrontal suture,
where displacing forces are relatively high® and
may require a stronger plate.

The advent of bioresorbable plates and
screws has led some authors to advocate their
use in facial trauma.®*%" Facial fracture fixation
with titanium plates and screws has led to com-
plaints of pain, infection, exposure/extrusion,
palpability, temperature sensitization, sinus
infections, and dental injury.®” Biomechani-
cal studies have shown less strength with the
resorbable system.” However, in some cases, the
bioresorbable plates alone or in combination
with titanium plates appear to provide adequate
strength to resist the deforming forces of the
masticatory muscles.” Of course, resorbable

176e

Plastic and Reconstructive Surgery ® January 2017

plates are not without issues, such as infec-
tion,”” swelling, and granuloma formation.”>"
Although bioresorbable plates may have util-
ity in the pediatric population,” the surgeon
should not sacrifice stable bony fixation in an
attempt to avoid the use of titanium, which has
a proven track record and low complication
profile in zygomaticomaxillary complex frac-
tures compared with mandible fractures.”™

Reapproximation of the soft tissue violated
during fracture exposure is not an afterthought;
it is just as important as proper reduction and
fixation for avoiding an unfavorable result and
an unhappy patient. Lack of attention to the soft
tissue can lead to eyelid malposition and corneal
exposure, temporal hollowing, brow ptosis, mid-
face descent, fistulae, and plate exposure. Many
of these sequelae can be avoided with proper
incision placement and careful dissection while
obtaining exposure. Nevertheless, the surgeon
must resist fatigue and continue a careful closure
after fracture treatment. If a coronal incision is
used to approach the arch, the temporopari-
etal fascia must be reapproximated to prevent
temporal hollowing. Most importantly, the mid-
face should be aggressively resuspended to the
orbital rim to prevent descent.®” Midface descent
not only creates premature aging of the affected
side but can also pull the lid down, leaving the
patient with lid malposition, corneal exposure,
and epiphora. If the lateral canthal tendon is
detached during exposure of the lateral orbital
sidewall, it must be reattached to prevent asym-
metry and lower lid laxity. Careful closure of the
orbicularis oculi muscle and lower lid skin can
minimize ectropion. The use of Frost sutures
postoperatively can help reduce ocular edema
but does little to prevent the lid malposition
caused by an incision that was improperly dis-
sected or closed. Lastly, a careful, watertight clo-
sure of the intraoral incision can prevent plate
exposure in the mouth and oroantral fistula for-
mation to the maxillary sinus.

Complications of zygomaticomaxillary com-
plex fractures can occur from the initial trauma,
from the operative intervention, or from inac-
curate surgical treatment. Table 3 lists the most
common complications of zygomaticomaxillary
complex fractures and their treatment. Most of
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Table 3. Complications of Zygomaticomaxillary
Complex Fracture Treatment

Facial asymmetry

Scarring

Infection

Bleeding (epistaxis)

Hardware failure (exposure, palpability)
Neurapraxia

Facial nerve palsy

Temperature sensitivity

Blindness*

Decreased visual acuity*

Diplopia*

Lid malposition/ectropion/entropion*
Corneal exposure/abrasion*
Enophthalmos*

Epiphora*

Orbital dystopia*

*Orbital complications are more common if a clinically relevant
orbital floor component exists in conjunction with the zygomatico-
maxillary complex fracture.

these can be avoided with careful assessment,
complete fracture exposure, and anatomical
reduction with stable bony fixation. As with most
complications, the best treatment is avoidance of
the complication in the first place. Complications
of zygomaticomaxillary complex fracture treat-
ment can be difficult*' if not impossible to correct.
One common cause of unfavorable reduction is
the lack of recognition of a concomitant hemi-
nasoorbitoethmoid fracture® (Fig. 17). If the

Fig. 17. A common cause for malreduction of a displaced zygo-
maticomaxillary complex fracture is lack of recognition of a con-
comitant hemi-naso-orbitoethmoid fracture. The surgeon reduces
the fracture at the orbital rim that is too low because of the dis-
placed hemi-nasoorbitoethmoid, failing to correct the deformity
created by the displaced zygomaticomaxillary complex.

nasoorbitoethmoid component is not recognized
and reduced, the zygomaticomaxillary complex
will be fixated in a lateral position, leaving the
face wide and the orbit too large (Fig. 18). Other
pitfalls to accurate reduction include concomi-
tant sphenoid fractures (Fig. 19) or frontal bone
fractures (Fig. 20).

Rerbziin P
Fig. 18. Inadequate recognition and reduction of the nasoor-
bitoethmoid fracture led the surgeon to fixate the left zygo-
maticomaxillary complex too far lateral, leaving the patient
with a widened face and enophthalmos secondary to orbital
enlargement.

Fig. 19. The presence of a left sphenoid fracture can complicate
reduction of a left zygomaticomaxillary complex fracture, as the
lateral orbital wall may appear intact with normal contour when,
in fact, the entire zygomaticomaxillary complex and sphenoid
is impacted.
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Fig. 20. Displacement of the frontal bone can complicate zygomati-
comaxillary complex reduction. The hemibandeau must be properly
elevated and reduced at the time of intracranial exploration to allow
proper reduction of the zygomaticomaxillary complex fracture.

The zygomaticomaxillary complex is a key
component to facial form and function, as it
contributes to orbital volume, facial width, and
malar prominence. It is this prominent position
that also makes the zygomaticomaxillary complex
prone to fracture with moderate to severe facial
trauma. Adequate diagnosis and treatment can
readily restore facial and orbital harmony, but at
the same time, inadequate treatment can leave the
patient with severe deformities that are difficult if
not impossible to correct secondarily. Getting it
right the first time is essential. To do this, the sur-
geon must perform a thorough craniofacial physi-
cal examination, review adequate imaging studies
to formulate a plan, select ample well-hidden inci-
sions to adequately expose the fractures, perform
a careful dissection, accurately reduce the frac-
ture, apply sufficient fixation, and carefully recon-
struct the soft tissue and close. The approach is
straightforward, but the treatment is fraught with
pitfalls that must be identified and dealt with by
the surgeon to avoid an unfavorable result. How-
ever, if one can understand and master the treat-
ment of zygomaticomaxillary complex fractures,
one can successfully treat any facial fracture.

Craig B. Birgfeld, M.D.

M/S OB.9.520P.0O. Box 5371

4800 Sand Point Way

Seattle, Wash. 98105
craig.birgfeld@seattlechildrens.org
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