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Introduction: We report a case of an extended comminuted mandibular fracture using a reconstruction plate,
miniplates and arch bar. Cases of extended comminuted mandibular fractures report high rates of complications.
In this case, the patient subsequently suffered from an infected cutaneous fistule and non-union of the commi-
nuted segments.

Case report: An 18-year old male arrived at the emergency room after a motorcycle accident with extensive
comminuted mandibular fractures extending bilaterally with splitting at the mandibular angle and shattered
bony fragments of the alveolus and mandible body. ORIF was performed using a locking reconstruction plate,
miniplates and screw followed by maxillomandibular fixation using the arch-bar. Two weeks after the operation,
a cutaneous fistule formed in the submental region. After multiple local debridements with little improvement,
surgical debridement was done and a small comminuted bone fragment that underwent nonunion was removed.
Final evaluation of the patient showed optimal results with satisfactory masticatory function and an acceptable
anatomical shape of the lower jaw.

Discussion: Extensively comminuted mandibular fractures are known to be difficult to manage. Although the
controversy between open versus closed reduction of comminuted mandibular fractures remain, advancements in
surgical techniques and equipment has shifted towards open reduction and internal fixation, allowing for better
and faster anatomical and functional restoration.

Conclusion: ORIF should be the treatment of choice in extended comminuted mandibular fractures. A mandibular
reconstruction plate can be used to achieve a good results with a relatively faster return of function. Although the
incidence of infection in mandibular fractures is high, adequate debridement and plate removal can bring good
results as seen in this case. Shifting from closed to open reduction allows the patient to have faster results with
less complications in the future.

1. Intro reduction or open reduction and internal fixation (ORIF) is a better

option for these cases.

The topic concerning the management of comminuted mandibular
fractures remains highly controversial. It has been reported that facial
fracture reduction in the United States contributed to an inpatient hos-
pital cost of $1.06 billion annually [1]. Extensively comminuted
mandibular fractures are known to be difficult to manage and have high
rates of complications. Potential complications of comminuted
mandibular fractures include infection, wound dehiscence and exposed
or infected hardware. The debate remains as to whether closed

We report a case of extended comminuted mandibular fracture that
extends bilaterally and splits at the angle treated by open reduction,
internal fixation and reconstruction using miniplates, reconstructive
plates and arch bar. This article will discuss the complications of this
case as well as discuss the treatment options for extensive comminuted
mandibular fractures. This case report has been reported in line with the
SCARE Criteria [2].
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extensive comminuted mandibular fractures extending bilaterally with
splitting at the mandibular angle and shattered bony fragments of the

An 18-year old male arrived at the emergency room at Dr. Sardjito alveolus and mandible body (Fig. 1). The patient had no previous history
General Hospital after a motorcycle accident. His injuries included of craniofacial trauma and was not on any routine medication at the

2. Case report

(A)

(B)

Fig. 1. (A) Patient with edema of the lower face, external wounds and malocclusion. (B) CT scan 3d shows comminuted segment of left parasymphysis and mandible
body, complete split fracture segment of left ramus, and complete fracture of right angle.
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time. The patient did not have a history of smoking, alcohol consump-
tion or drug use.

Under general anesthesia, open reduction and internal fixation of the
extended comminuted mandibular fracture was performed was per-
formed by a plastic surgeon with four years of experience in craniofacial
surgery using a locking reconstruction plate, miniplates and screw fol-
lowed by maxillomandibular fixation (MMF) using the arch-bar. Two
weeks after the operation it was observed that a cutaneous fistule had
begun to form in the submental region (Fig. 2). Local debridement and
primary closure was done but the patient still complained of discharge.
The MMF was used for 1 month after. CT scan was done to evaluate bone
healing (Fig. 3). A surgical debridement was done and a small commi-
nuted bone fragment was found to have undergone nonunion. It was
decided to remove this bone fragment and the miniplates that were used
to fixate the fragment. During the follow up examination, discharge was
still seen to be present in the stitches after debridement (Fig. 4), Wound
care was then routinely done on the patient. The patient was given 30
mg ketorolac three times a day and 1 gr of ceftriaxone twice a day.

Re-debridement and removal of the mandibular reconstruction plate
was to be done within 6 months. Because of the formation of the fistula
and evidence of infection in the patient, it was decided to remove the
mandibular reconstruction plate and miniplates of the left mandible.
During the operation it was discovered that a large segment of the
comminuted fracture in the left mandible that was fixated using a
mandibular reconstruction plate had undergone nonunion. This segment
of the bone was subsequently removed during the procedure. During the
follow up examination, there was no evidence of wound dehiscence nor
discharge (Fig. 5). CT scan evaluations showed defects in the left corpus
of the mandible (Fig. 6). Final evaluation of the patient showed optimal
results with a maximal mouth opening (MMO) of 42 mm. The patient
also had satisfactory masticatory function, an acceptable anatomical
shape of the lower jaw and has an underbite in the mandibular incisors
which will be consulted and treated by an orthodontist (Fig. 7). The
patient’s masticatory functions were also good and he reported of no
trouble chewing solid food, opening or closing his mouth.

3. Discussion

Comminuted fractures of the mandibles are caused by high impact
trauma causing the mandibular bone to be broken, splintered or crushed
into several pieces within the same area of the mandible [3,4]. The
mandible plays an important role in both structural support and
masticatory function, therefore proper planning of treatment is crucial
in such cases due to its difficulty and severity. The aim of treatment of
fractures is to restore the anatomy, function of the mandible and also
return the patient’s aesthetic appearance [5].

Patients with comminuted fractures of the mandible can be suc-
cessfully treated by closed reduction with MMF, external pin fixation or
open reduction using stable internal fixation. Before reliable implants
and instrumentation, closed reduction or conservative treatment was

Fig. 2. Two weeks post surgery with visible discharge from the wound in the
lower left jaw.
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considered to be the optimal treatment to preserve blood supply to the
bone fragments, avoid periosteal stripping and to prevent secondary
infections [6]. Advancements in surgical techniques and equipment has
shifted towards open reduction and internal fixation, allowing for better
and faster anatomical and functional restoration [7]. Closed reduction
for the treatment for comminuted mandibular fractures were once the
preferred option in order to avoid periosteal stripping and devasculari-
zation of comminuted bony segments. Earlier papers published on
comminuted fractures of the mandible showed that attempts at bone
plate stabilization had much worse outcomes as compared with wire
fixation [8]. This paradigm started to shift after Kazanjian published a
paper discussing severely comminuted mandibular fractures [9]. He
proposed that most non united fractures are not caused by initial loss of
bone, but are caused by inadequate immobilization of comminuted
fragments of bone which may lead to infection.

Mandibular fracture fixation using plates and screws has been re-
ported as early as 1886. Advancements in medicine and technology have
allowed surgeons to improve surgical techniques and have a better un-
derstanding of the biomechanics for bone healing [10]. Today ORIF for
treatment of comminuted mandibular fractures has been observed to
provide faster return of function compared with conservative treat-
ments. Anatomical restoration is also much easier to restore using ORIF
because it allows the surgeons to have better visualization and control of
the comminuted segments [7]. The degree of comminution and the
extent of displacement are important factors in deciding of when to use
open or closed techniques. Smith and Teenier suggested that ORIF in
comminuted mandibular fractures are indicated in 1) severe injuries
with significant displacement to allow for the restoration of the
pre-traumatic anatomic relationships, 2) edentulous and partially
edentulous patients who do not have stable occlusion and may benefit
from the ORIF of comminuted fractures and 3) cases with multiple
fractures of the midface and where the mandible could be used as a
guide to reposition the midfacial bones [11].

It was decided that open reduction with a mandibular reconstruction
plate combined with miniplates was the best option for this patient due
to its severity and the presence of a split fracture in the coronoid process
until the ramus of the mandible. This patient also had multiple displaced
comminuted segments in the left corpus of the mandible that would have
benefited greatly from open reduction. A mandibular reconstruction
plate was used because repair of the mandible requires adequate sta-
bility in order to allow bone healing and to also bear the entire load of
mastication [12]. Miniplates were used to fixate the smaller commi-
nuted segments. In our patient, MMF was also used to immobilize the
fractured segments of the mandible by externally locking the occlusion
into place. In facial fractures, dental occlusions are an important guide
to reduce fractures and can also be used as a therapeutic tool [13].

The efficacy of mandibular reconstruction has improved greatly in
recent years due to the use of titanium reconstruction plates that provide
better biocompatibility and locking screws for biomechanical enhance-
ment. These improvements effectively provide rigid fixation needed for
proper bone healing [14]. A 10-year review by Ellis et al. found that in
cases of comminuted mandibular fractures, ORIF with a bone recon-
struction plate had low complication rates [6]. These complications such
as infections, plate exposure, fracture or loosening of the fixation do
occasionally occur in patients after mandibular reconstruction. In our
patient, a cutaneous fistula started to develop because of an infected
comminuted bone fragment that underwent nonunion. A post-operative
fistula in mandibular reconstruction is a major complication which will
usually require additional surgeries, reosteosynthesis and reconstruction
[15]. A meta-analysis published by Tassone et al. demonstrated a pooled
incidence of orocutaneous fistules of 7.7% over the last five decades in
patients that underwent resection and reconstruction in oral cavity
cancer patients. Many studies show that radiotherapy is a risk factor for
the development of fistulas because of the decrease in local tissue
vascularity leading to infection and plate exposure [16].

Post-operative inflammatory complications (POICs) are known to
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(A)

occur in frequencies up to 30% after mandible fractures. A POIC is
defined as 1) recurrent swelling, fever, increased pain or trismus; 2)
wound dehiscence with purulent drainage; 3) exposed or infected
hardware; 4) abscess formation; 5) radiographic evidence of osteomy-
elitis; and/or 6) presence of a fistula. Infection of jaw fractures repre-
sents the most commonly encountered postoperative complication and
mandibular fractures are reported to be associated with the highest rate
of infections among other maxillofacial fractures [17]. Infected
mandibular fractures are when purulent drainage from the fracture site,
either intraoral or through extraoral fistula in chronic cases or as asso-
ciated facial cellulitis in acute presentation occur. It is difficult to
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B)

Fig. 4. (A). One week post surgical debridement and mini plate removal. (B) One month after, the fistule and discharge are still present.

determine whether or not these infections happen from the injury itself
or from the treatment [18,19]. A case-control study documented that
fracture severity assessed using the Mandibular Injury Severity Score
(MISS) was associated with an increased risk for development of POIC
[20]. The MISS developed by Shetty et al. converts anatomical and
clinical characteristics of mandibular fractures into a single numeric
value and can be used to predict the outcomes of the patient [21]. These
variables include 1) fracture type, 2) location of fracture, 3) occlusion,
4) soft tissue involvement, 5) infection and 6) displacement.

Although internal fixation using reconstruction plates and miniplates
have allowed accurate reduction and promote osteosynthesis, its
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Fig. 6. CT Scan 3D post reconstruction plate removal showed defect of the left mandible with stable and good alignment of the mandibular arch.

disadvantages are that it is still a foreign body which may lead to
infection [22]. In this patient, the subsequent infections post operation
eventually led to the removal of the reconstruction plates and also the
miniplates. The removal of the reconstruction plate was done 6 months
after internal fixation in this patient. In the twentieth century, elective
surgery to remove all previously inserted plates was the norm and even
recommended by the surgeon [23]. Nowadays, routine plate removal is
most common when indicated when there are complications such as

wound dehiscence, infections, thermal or touch-sensitive skin, pain,
hypesthesia, palpability of metal and titanium intolerance. Removal
within a year or less after osteosynthesis is frequently reported [24].
Plate removal should ultimately be done with consideration of the bone
healing process and the rigidity of the comminuted fragments of the
mandible.

Miniplate removal in this patient was done 3 months after insertion.
Nearly 10% of all miniplates inserted will be removed because of various
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Fig. 7. One year post surgery follow-up photograph, showing acceptable lower jaw shape, maximal mouth opening of 42 mm, and underbite anterior occlusion.

reasons, with infection and dehiscence being the leading causes. In a
cohort study following up patients who had miniplates inserted in the
oral and maxillofacial region, 72% of the patients had removal of min-
iplates within the first year of insertion [25]. Brown et al. found that
plate removal was not observed in patients with plates that had been in
situ for more than 30 months [26].

4. Conclusion

ORIF should be the treatment of choice in extended comminuted
mandibular fractures. A mandibular reconstruction plate can be used to
achieve a good results with a relatively faster return of function.
Although the incidence of infection in mandibular fractures is high,
adequate debridement and plate removal can bring good results as seen
in this case. Shifting from closed to open reduction allows the patient to
have faster results with less complications in the future.
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