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Introduction

Abstract

Background and Aim: The zygomaticomaxillary complex (ZMC)
refers to a main buttress in the skeleton of the midface. When open
reduction and rigid fixation is selected as the treatment of choice for
a ZMC fracture in pediatric patients, several factors such as
immature dentition and growth potential of patient should be taken
into account. This case report describes treatment of an old ZMC
fracture in a 9-year-old child.

Case Presentation: A 9-year-old child was referred due to left ZMC
fracture and orbital floor fracture with severe displacement. Open
reduction and internal fixation of the ZMC fracture was performed
using titanium plates. The orbital floor was reconstructed with a
titanium mesh and the maxillary buttress fracture was reconstructed
with an iliac crest bone graft. After surgery, the patient had an
appropriate recovery and showed stable results.

Conclusion: In a ZMC fracture with considerable displacement and
an orbital floor fracture in children, 3-point fixation with titanium
plate and reconstruction of the orbital floor are recommended.
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malocclusion and infraorbital nerve-associated

The zygomaticomaxillary complex (ZMC) is
important for functional, structural,
esthetic aspects of the facial skeleton. A ZMC
fracture is also known as a tripod, tetrapod,
quadruped, trimalar, or a malar fracture [1, 2].
In general, management of ZMC fractures is
challenging. The primary clinical features of
ZMC fractures include ocular signs such as

and

enophthalmos, subconjunctival
hemorrhage,

entrapment, as well as cosmetic deformities

diplopia,

and extraocular muscle

due to malar eminence depression, and the

resultant facial widening. In addition,

neurosensory disturbances may occur [3]. The
surgical approach is often selected according to
the results of physical and radiographic
examinations. It is critical to sufficiently expose
and mobilize the fragments of fracture to
ensure  correct  anatomical  reduction.
Secondary deformities may occur if the
treatment is delayed or the reduction is
insufficient [4, 5]. When rigid fixation is
scheduled for children with ZMC fracture,
presence of mixed dentition must be taken into
in the

account. Plate and screw fixation

zygomaticomaxillary buttress can traumatize
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permanent maxillary tooth buds in this group
of patients [6]. In addition, open reduction and
internal fixation in children may lead to
restriction of the midface growth and plate
migration. Bioresorbable plates have been
developed for use in pediatric facial fractures
but when a displaced or unstable ZMC fracture
is encountered, rigid plate and screw fixation
could be considered as an option [7]. An
association between rigid fixation and adverse
outcomes after treatment of pediatric facial
fractures has not been shown in human studies
[8]. This case report describes treatment of an
old ZMC fracture in a 9-year-old child.

Case Presentation

A 9-year-old patient was referred to the
Department of Oral and Maxillofacial Surgery,
Imam Hossein Hospital, Shahid Beheshti
University of Medical Sciences, Tehran, Iran.
The patient reported that he had a car accident
about one month earlier, which caused a left
ZMC fracture and orbital floor fracture with
displacement. A facial

severe computed

tomography (CT) scan was obtained and
a panoramic radiograph was
(Figure 1).

also taken

Clinical examination revealed

Figure 1. Facial CT scan and panoramic radiograph of

the patient

moderate enophthalmos and hypoglobus in the
left eye and left uniocular diplopia in the upper
gaze, but visual acuity was found to be normal
in the left side (Figure 2). Open reduction and

|

Figure 2. Patient's facial view after trauma

internal fixation was planned upon admission
of the patient. The patient received general
anesthesia and following surgical site
preparation, an intraoral vestibular incision
was made. The zygomaticomaxillary buttress
was accessed and the site of fracture was
exposed. Then, a left lateral brow incision was
performed to  gain
zygomaticofrontal suture fracture, and finally a
subtarsal incision was made to access the
infraorbital rim and orbital floor fracture. After
all fracture lines were detected and exposed,
reduction of the ZMC complex was performed,
and muscle entrapment of the orbital floor was
corrected. Fixation of the fracture lines with
titanium plates and screws was done in the
zygomaticomaxillary buttress, zygomaticofron-
tal suture and the orbital rim sequentially.
Moreover, a titanium mesh was formed and
placed in the orbital floor defect, and was fixed
with micro-screws (Figure 3 a, b). In the next
step, due to the presence of large defects in the
left zygomaticomaxillary buttress, a free
monocortical iliac bone graft was harvested by
preserving the cartilage portion of the right
iliac crest. The iliac bone was then fixed to
the maxillary buttress
(Figure 3 c). A postoperative facial CT scan

access to the

with mini-screws
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exhibited desirable reduction of the fracture
sites. One month after the surgery, the
enophthalmos, hypoglobus and diplopia, which
were present preoperatively, were resolved.
One year after surgery, the patient had a
favorable recovery and showed a stable result
(Figure 4 a-4 d).

\r\%

Figure 3. a. Fixation of the zygomaticofrontal suture,

b. the orbital rim with titanium plates and
reconstruction of the orbital floor with a titanium
mesh, c. Reconstruction of the zygomaticomaxillary

buttress with iliac crest bone graft

Figure 4. a, b. Facial CT scan of the patient after

surgery, c. The patient's facial view one month after
surgery, d. and the patient's facial view one year after

surgery

Discussion

Surgical treatment of ZMC fractures is
performed when the displacement and/or
rotation of the complex is significant. In fact,
almost all the moderate to severely
displaced ZMC fractures should be treated
surgically. If reduction is not performed
correctly, asymmetry of the midface may

occur as a result of different three-
dimensional orientations of  malar
projections [9]. A three-dimensional
displacement usually occurs in ZMC

fractures, meaning that the malar eminence
can be displaced in mediolateral, superior-
inferior, and anterior-posterior directions.
Therefore, accurate reduction and fixation
of the fractures are necessary [10]. Various
incision methods can be performed in order
to gain access to the zygomaticomaxillary
fractures, using trans-oral and/or extraoral

approaches. Subconjunctival incision,
subciliary or subtarsal incision, lateral
eyebrow incision, as well as coronal

incisions are types of extraoral incisions. On
the other hand, an intraoral gingivobuccal
incision has the advantage of not leaving an
external scar, while providing adequate
exposure, reduction and fixation of the
zygomaticomaxillary  buttress. In this
technique, achieving malar eminence
symmetry without direct exposure of the
lateral and inferior orbital rims could be
challenging [11]. As opposed to the orbital
growth, which is almost complete at the age
of seven, ZMC fractures in children can pose
a high potential for developing maxillary
hypoplasia, most likely due to the
involvement of the nasomaxillary growth
complex [12,13]. As a consequence, a wider
soft tissue exposure is necessary to ensure
sufficient access to re-establish proper bony
alignment. Determining the proper surgical
approach for rigid fixation of the ZMC
fractures in the pediatric population,
however, remains controversial. For
example, DeFazio et al. [14] recommend
one- or two-point fixation for children with
displaced or unstable ZMC fractures, while
others [14,15] recommended one-point
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fixation with avoidance of the maxillary
buttress to minimize damage to the
permanent tooth buds. Sufficient data
supporting the optimal number of fixation
points are missing in the literature, and the
frequency of damage to developing
maxillary  tooth  buds is  unclear.
Nonetheless, when a ZMC fracture is found
to be notably displaced, a 3-point fixation is
necessary for a stable result [16]. In the
present case, we used a 3-point fixation due
to severe displacement of the complex, and
reconstruction of the orbital floor and the
zygomaticomaxillary buttress was
performed due to the large defects present.

Conclusion
In presence of severe displacement of ZMC
and orbital floor fractures in children, a 3-point

fixation with titanium plates and
reconstruction of the orbital floor are
recommended.
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