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SUMMARY Demet Kaya!, Ersoy Konas?, ilken
Background/Aim: Gunshot injury-related mandibular fractures Kocadereli', Mehmet Emin Mavili?
often have a complex pattern, characterized by comminution, bone loss, ! Department of Orthodontics, Faculty of
and sofi-tissue avulsion. The management is difficult and varies between Dentistry, Hacettepe University, Ankara, Turkey
individual cases. Case Report: A 41-year-old male patient presented with ? Department of Plastic, Reconstructive and
marked swelling and ecchymosis in the left mandibular region. Intraorally, Esthetic Surgery, Faculty of Medicine, Hacettepe
University, Ankara, Turkey
he had a deviated open bite on the left side. A unilateral comminuted
mandibular fracture was diagnosed by panoramic radiograph and
computed tomography. An acrylic dental splint-guided open reduction
and internal fixation, including intermaxillary fixation through brackets
and intermaxillary elastics, was planned. No complications were observed
throughout the healing period, and healing at the fracture site was
satisfactory. The occlusion returned to the preinjury position and was stable.
Conclusions: This case report shows that successful functional and esthetic
results can be achieved with a strict patient-specific treatment protocol for a

comminuted mandibular fracture due to gunshot injury.
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Introduction the occlusion is not treated, the treated fracture may be

nonfunctional and have unesthetic results, and a redo

Mandibular fractures are the most common types SUIgery may be required. Reestablishment of preinjury
of fracture of maxillofacial fractures. They cause ©Occlusion provides accurate positioning of the jaw and
both functional and esthetic impairments'> and have anatomlcal.reductlc.)n of the fractl.lre7.
different etiologies based on the geographic region, The aim of this case .report.ls to present the trea.tment
cultural status, lifestyle differences, and socioeconomic of a 41-year-old male pgtlent with a h.lStory of mandibular
status™. The most frequent etiologies include traffic fracture related to a suicide attempt with a gunshot.
accidents, violence, gunshots, falls, and work and sport
accidents>®. Of these factors, gunshot injury-related
mandibular fractures are different from the other related Case Report
etiologies and often have a complex pattern characterized
by comminution, bone loss, and soft-tissue avulsion. A 4l-year-old male patient with a history of
The management of gunshot injury-related mandibular  mandibular fracture related to a suicide attempt with a
fractures varies between individual cases and often gunshot was referred to the department of orthodontics for
presents difficulty for the surgeon. There are risks of both  occlusal impairment. The patient consulted 8 days after
death and infection. A strict patient-specific treatment the injury. He had a medical history of diabetes mellitus
protocol, including occlusion, should be established. If and psychotic depression. Extraorally, he had marked
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swelling, ecchymosis, pain, and tactile sensation on the
left side of his face, around the mandible. The projectile
had entered under his right mandible and exited from the
left cheek. Intraoral examination revealed a deviated open
bite starting from the left anterior and extending to the

posterior (Figure 1). The maximum mouth opening was
15 mm. Radiological examination showed a comminuted
mandibular fracture on the left side and the anterior and
posterior cortexes of the mandibular angle were slightly
separated (Figure 2).

Figure 2. Panoramic radiograph and computed tomography images taken after the injury

An acrylic dental splint (ADS)-guided open
reduction with both mini screw and intermaxillary
fixation (IMF) using brackets and intermaxillary elastics
was planned for the treatment. First, the teeth were
rinsed with water and dried on airflow. All teeth from
the upper and lower right second premolars to the upper
and lower left second premolars were acid-etched with
37% orthophosphoric acid. After the teeth were rinsed
and dried again, the primer was applied. Brackets (Roth
prescribed, 0.018 inch) were bonded to the teeth with
an orthodontic composite resin. A 0.016x0.022 inch-
diameter stainless steel wire was bent appropriately to

fit into the bracket slot passively and attached to the
teeth with ligature wire. Crimpable surgical hooks were
placed on the bent arch wires to attach intermaxillary
elastics (Figure 3). Following the bonding procedure,
dental impressions of both the upper and lower jaws were
obtained using alginate impression material and plaster
models were prepared. A traditional surgical model set up
was performed according to an old photograph showing
the preinjury occlusion (Figure 3). An ADS was fabricated
so as to establish the preinjury occlusion. Before surgery,
the compatibility of the ADS with the upper and lower
teeth was confirmed.

Figure 3. Bracket bonding and surgical model set up before surgery.
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Following the presurgical preparation, the fracture
segments were reduced with the aid of the ADS, and
internal fixation was achieved with four bicortical screws
(length 15 mm, diameter 2 mm) under general anesthesia.
Two days post-surgery, the ADS was placed into the mouth
and IMF was done over the brackets using intermaxillary
elastics to guide the mandible. During the IMF period, the
patient was set on a liquid diet and was examined weekly.
Four weeks after surgery, the IMF device was released, and
a few training elastics were retained to ensure the stability
of the fracture and occlusion. Then, the elastic force
was gradually reduced. He was advised a soft diet and to
perform mouth opening-closing exercises.

The patient experienced minimal discomfort during
the healing period. No complications were observed. The
panoramic radiograph taken 3 months after the injury was

normal (Figure 4), and the brackets and arch wires were
removed. Healing at the fracture site was satisfactory.
The occlusion returned to the preinjury position and was
stable. The maximum mouth opening increased from 15
mm to 35 mm (Figure 5).

Figure 4. Panoramic radiograph taken 3 months after surgery

Figure 5. Extraoral and intraoral photographs taken 3 months after surgery

Discussion

Gunshot injury-related mandibular fractures are
different from other simpler mandibular fractures. There
are often numerous small pieces of comminuted bone
and foreign bodies covered with non-vital soft tissue at
the wound site. The severity of gunshot injuries to the
mandible is dependent on the energy of the projectile (low
or high), entrance angle of the projectile, proximity to the
anatomic region, and anatomy of the injured region®,
Gunshot injuries occur mostly in males®!!. The most
common causes of these injuries are interpersonal civilian
violence and suicide attempts'2. The present case was also
an attempted suicide with the patient’s own handgun while
on duty.

As with all fractures, gunshot injury-related
mandibular fractures should be treated as soon as they
are diagnosed; otherwise, the risk of infection increases
as the treatment is postponed. However, immediate
treatment of these fractures may not always be possible

due to airway problems, hemorrhage, pain, and other
issues. In our case, the consultation was made at the
department of orthodontics on the eighth day after the
injury due to the patient’s general condition and high
glucose value. Providing care for such patients is difficult
for both surgeons and orthodontists as the treatment is
challenging. First, it is necessary to analyze in detail
how the event occurred so as to propose an appropriate
treatment. After stabilizing the patient’s vital signs, the
treatment steps are removal of foreign bodies and dead
tissues in the wound area, reduction of the fracture, and
subsequent fixation. Previous studies have proposed
different treatment approaches for gunshot injury-related
mandibular fractures; these include external fixation,
closed reduction with IMF, internal wire fixation, and
open reduction and internal fixation with or without
IMF7-1L13-15 External fixation and closed reduction with
IMF have been previously recommended in some studies
so as to avoid periosteal stripping and devascularization of
the comminuted bony segments in selected patients!314.
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With advances in technology and increased experience,
open reduction and internal fixation have now been
advocated in these cases”!l!415. This has significantly
shortened the postoperative healing period'®. Furthermore,
patients treated with open reduction and internal fixation
with adjunct IMF have been reported to have lesser
complications than those treated with closed reduction
with IMF!4 For this case, our surgeons preferred
open reduction and internal fixation with bicortical mini
screws. The aim of using mini screws was to decrease
the infection risk by using less instruments; furthermore,
the procedure is technically easier, and the use of a plate
would not provide control over the third fragment of the
fracture.

Concerns regarding malocclusion after open/closed
reduction prompted researchers to include occlusion in
the treatment of these patients”!'3!317. In particular for
gunshot injury-related mandibular fractures, difficulties
in reduction of multisegmented bones during fixation may
result in improper fixation, leading to malocclusion and
unesthetic results. Furthermore, malocclusion occurring
after rigid fixation cannot respond to orthodontic
adjustment, which results in additional surgical
interventions required to reestablish preinjury occlusion.
For the reestablishment of preinjury occlusion splints,
orthodontic brackets, and a combination of these have
been used in the literature”->!>17. Cohen et al.!” suggested
the use of a splint to reestablish preinjury occlusion and
obtained excellent results. Unlike in this case report,
they used an arch bar for IMF. In a study on cases with
comminuted or complex maxillofacial fractures, Konas
et al’ reported only one case with mild malocclusion
after splint-assisted open reduction and internal fixation
including IMF through the application of intermaxillary
elastics over brackets, and a splint was the leading
device overcoming problems related to intraoperative
reduction. On the contrary, Peleg and Sawatari stated
that 6 out of 30 patients with comminuted mandibular
fractures had malocclusion after open reduction and
internal fixation in combination with splint use and IMF,
resulting in a slightly higher malocclusion rate’. This
result was likely related to the severity of the fracture
and a small sample size. In this case, the occlusion was
restored with an ADS and IMF through the application of
intermaxillary elastics over brackets. This method has the
advantages of providing dental alignment and stabilization
and preventing fractured segment from rotation and
distraction. The occlusal surface prevents overeruption of
teeth!”. We used brackets for IMF instead of an arch bar,
as the latter may damage the gingival and periodontal
tissues and requires increased surgical time. On the other
hand, IMF through the brackets is both challenging and
time-consuming.

At the end of the treatment, we did not encounter
any complications in the patient. In contrast to this result,
several complications may arise from these injuries such

as infection, malocclusion, malunion/nonunion, plate
exposure, facial asymmetry, airway obstruction, nerve
injury, and sequestration®!!. Such fractures require special
management to minimize these complications.

Conclusions

Each case with gunshot-related mandibular fracture
should be evaluated individually and a treatment plan
should be patient-specific, depending on factors such
as the general condition of the patient, severity of the
fracture, skill of the doctor, and presence of appropriate
equipment. An ADS-guided open reduction and
internal fixation, including IMF with intermaxillary
elastic application over the brackets, provides optimum
stabilization and treatment results when the patient is an
appropriate candidate.
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