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Zygomaticomaxillary complex fracture after twojaw surgery
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Orthognathic surgeries often utilize rigid fixation for stabilization of the osteotomy site. The longterm fate of rigid fixations is still under investigation, and whether they should be routinely removed is under debate despite their low complication rates. Here, we report a case where a
26-year-old man suffered high-velocity trauma to his face 7 years after a two-jaw surgery. Computed tomography examination revealed a zygomaticomaxillary complex fracture, and open reduction and internal fixation was performed along with anterior maxillary wall reconstruction using
absorbable mesh. Intraoperative examination revealed a broken L-shaped titanium plate near the
fracture site with multiple bony fragments near each titanium screw. The rigid titanium system
may have caused comminution of the fracture pattern, worsening the severity of the fracture.

INTRODUCTION
Orthognathic surgeries are performed to treat congenital and
acquired facial deformities, to improve facial aesthetics, to excise
tumors, and more. Despite their versatility, orthognathic surgeries are not without drawbacks. Complications associated with
orthognathic surgeries range from postoperative bleeding, temporary nerve injury, infection to temporomandibular joint problems, vision impairment, and most importantly, relapse [1-4].
Rigid internal fixation is widely used for stabilization of the
osteotomy site during orthognathic surgery. In craniofacial surgery, there is a consensus that symptomatic plates and screws
should be removed, but routine removal of asymptomatic plates
is still debated [5-7]. After orthognathic surgeries, patients are
advised to avoid trauma, since skeletal strength may be comCorrespondence: Sang Wha Kim
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promised. Here, we report a case of a trauma patient who suffered a zygomaticomaxillary fracture, 7 years after receiving a
two-jaw operation.

CASE REPORT
A 26-year-old man without underlying disease visited the
emergency room after a motorcycle accident. According to the
patient, the patient had previously undergone two-jaw surgery
7 years ago for Class III malocclusion. Unfortunately, the previous operation record was not obtainable. Physical examination
revealed severe facial edema and ecchymosis of his left side, and
no evidence of entrapment of the extraocular muscles, trismus,
or malocclusion.
Computed tomography (CT) examination revealed a zygomaticomaxillary complex fracture of the left side, involving the
zygomaticomaxillary buttress and the inferior orbital rim. The
frontozygomatic suture line was not displaced. The fracture line
of the anterior wall was about 2 mm medial to the plate of the
zygomaticomaxillary buttress, and the plate itself was also bent
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Fig. 1. Preoperative imagings. (A) Skull anterior-posterior X-ray imaging revealing four L-shaped plates of the maxilla. (B, C) Coronal view of
computed tomography showing fracture line and posteriorly bent plate of the left zygomaticomaxillary buttress due to trauma.

Fig. 2. Extracted plate and screws of the left zygomatic buttress.

into the maxillary sinus (Fig. 1).
Seven days after the trauma, the patient was taken to the operating room. Through the gingivobuccal incision, the fracture
site was explored. Several comminuted bone fragments were
observed, and the lateral plate was tearing through the maxillary sinus mucosa. The lateral plate, which appeared bent but
intact on CT, was broken into two pieces with multiple bony
fragments around each screw (Fig. 2). The plate and screws
were removed, and the reduction was performed using a zygomatic elevator. Also, small nonviable bone fragments were debrided. Due to the comminution of the anterior wall and bony
defect after removal, anterior wall reconstruction and restoration of the zygomaticomaxillary buttress was performed using
a single absorbable mesh and screws tailored to fit the curvature
of the buttress (Osteotrans-MX; Takiron Co., Ltd., Osaka, Japan). Also, fixation of the infraorbital rim was performed
through a subciliary incision. Since bony continuity of the zygomaticomaxillary buttress and frontozygomatic suture was restored after the reduction, fixation was only performed at the
infraorbital rim and the zygomaticomaxillary buttress.
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Fig. 3. Thirty-day postoperative imagings. (A, B) Three-dimensional reconstructed computed tomography showing well reduced zygomaticomaxillary complex. (C, D) Bony continuity of the anterior
maxillary wall with the absorbable mesh.

The patient was discharged on the 5th day without acute postoperative complications. A follow-up CT examination was performed 30 days postoperatively. The CT examination revealed
a well-reduced zygomaticomaxillary complex and bony continuity of the anterior maxillary wall with the absorbable mesh
(Fig. 3).
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DISCUSSION
It is necessary to advise patients to avoid facial trauma after orthognathic surgery, especially during the first few weeks when
bony healing is under progress. However, due to the scarcity of
documented cases, it is difficult to know when bony integrity is
fully recovered after orthognathic surgery. Wilson and Iovino
[8] reported a case of a 21-year-old man who was involved in a
traffic accident 6 weeks after a two-jaw surgery. The patient suffered anterior maxillary wall fracture and inferior orbital rim
fracture with severe comminution, requiring open debridement
of bony fragments and reduction of entrapped extraocular
muscles. The patient’s anterior wall was not reconstructed due
to severe comminution.
Our patient demonstrates a rare case of a delayed facial bone
fracture after a two-jaw surgery. Several studies have analyzed
bony stability after Le Fort I osteotomy with rigid fixation, but
the exact timing of complete bony healing is still under investigation [9,10]. In our case, the patient suffered trauma 7 years
after the initial two-jaw operation. Preoperative CT examination showed complete bony continuity along the suspected initial Le Fort I osteotomy line without any bony gap (Fig. 1). Previous operation record was unavailable, hence initial advancement amount is unknown, but our patient demonstrated complete bony healing even at the pterygomaxillary junction.
Intraoperative findings revealed multiple small bone fragments around each screw of the broken plate. Nonviable fragments were debrided. The rigidity of the titanium plate may
have been the cause of comminution of the anterior wall of
maxilla while breaking into two pieces. In a mechanical
strength and stiffness test study comparing biodegradable and
titanium osteofixation systems, titanium systems were significantly stronger and stiffer than biodegradable systems [11].
During the acute postoperative phase, such mechanical strength
and rigidity may help prevent relapse. However, as in our case,
such rigidity may aggravate the severity of fracture in unexpected trauma. Also, the use of foreign bodies in a non-sterile
oral field carries the risk of being a source of acute and delayed
infection, foreign body reaction, and blood-borne bacteria colonization leading to recurrent infections [12].
When the anterior wall of the maxillary sinus is comminuted,
rigid fixation using the conventional methods with straight or
L-shaped titanium plates may be difficult. Without proper reconstruction of the anterior wall of the maxillary sinus, complications such as chronic sinusitis, rhinitis, pain may occur [13].
In our patient, anterior wall reconstruction was performed using an absorbable mesh molded to fit the curvature of the zygomatic buttress. On the contrary, absorbable fixation systems

near sinuses have been reported to cause delayed infection during the degeneration phase which may take up to 3 years [14],
leading to sinusitis or mucocele formation. Therefore patients
should be followed for any delayed complications when absorbable materials are used near the sinuses.
Previous studies have shown comparable strength of the absorbable system to conventional titanium system in facial bone
surgeries [15,16]. Thirty-day postoperative CT showed restored
continuity of the anterior wall of the maxillary sinus and the zygomaticomaxillary buttress. The patient did not complain of
complications such as rhinitis, sinusitis, or pain 6 months postoperatively.
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