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1 | INTRODUCTION

Key Clinical Message

Conservative treatment of bilateral condylar fractures, including intermaxillary
fixation using arch bars and elastic bands, yields satisfactory results in pediatric
patients. Therefore, the conservative approach should be considered the first line
of treatment for bilateral condylar mandibular fractures in pediatric patients.

Abstract

Road traffic accidents (RTAs) are considered the leading cause of mortality and
morbidity of children and adults in Saudi Arabia. Head injuries and fractures
are the most common form of injuries resulting from RTAs, with mandibular
fractures being the most common head injury; condylar fractures are the most
frequent type of mandibular fracture. A review of the literature reveals diverse
opinions about the best approach for treating bilateral condylar fractures in pedi-
atric patients. The findings of the literature review are reported in this study.
The case presented here shows the result of adopting a conservative approach to
treating a bilateral extracapsular displaced condylar fracture. An elastic band was
fixed onto intermaxillary fixation (IMF) screws at the midline upper and lower
jaws; the patient was followed up for almost 3years. The conservative approach
yielded excellent results, as both condyles were fully repositioned and healed,
without causing any deviation or limitation of the mouth opening. The results of
this case support considering the conservative approach as the first line of treat-
ment for bilateral condylar mandibular fractures in pediatric patients.

KEYWORDS

bilateral condylar fractures, case report, conservative treatment, pediatric

the most frequent of all mandibular fractures, accounting
for more than 70% of all mandibular fractures in children

Of all head and neck injuries or fractures, mandibular frac- and adolescents.>® The reason behind this phenomenon
tures were reported as the most common frequent form of ~ could be that as most fractures arise from blunt trauma
maxillofacial fractures in children.”> Moreover, the litera- forces to the anterior of the mandible, these forces are

ture demonstrates that mandibular condylar fractures are  transmitted to the condylar area. The movement of this
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area is limited posteriorly by the temporomandibular joint
(TMJ) capsule, the lateral pterygoid muscles, and the gle-
noid fossa.””’

Condylar fractures can clinically present as limited
ability to open the mouth, malocclusion, facial deformity,
and TMJ disorders. In conjunction with these clinical
signs and symptoms, a diagnosis can be confirmed by
X-ray. Leaving condylar fractures untreated can result in
persistent disorders, affecting the patient's physical and
mental health.>’

Many articles have shown good long-term results of
condylar fractures in children treated by conservative pro-
cedures. However, there are few long-term results regard-
ing bilateral condylar fractures (BCFs) in children in the
literature.'® This case report describes a pediatric patient
with severe bilateral displaced condyle head fractures
(extracapsular fractures). The patient was treated conser-
vatively with the aid of an elastic band fixed to intermaxil-
lary fixation (IMF) screws at the midline of the upper and
lower jaws and followed up for almost 3 years.

2 | CASE PRESENTATION

An 11-year-old female patient was admitted to the Pediat-
ric Intensive Care Unit (PICU) suffering from severe head
and facial trauma and loss of consciousness in Septem-
ber 2020 immediately after a road traffic accident (RTA).
Once the critical condition of the patient was stable,

various specialist care teams from different departments,
including neurosurgery were involved in her treatment
and rehabilitation.

Clinical examination of the patient revealed bruising
of the soft tissue in the chin area, an anterior open bite
with minimal deviation of the mandible from the left side,
and restricted mouth opening. Computed tomography
(CT) findings supported a diagnosis of severe bilateral
displaced condyle fractures (extracapsular fractures): the
right side was completely displaced medially and the con-
dyle on the left was displaced by 90°. Additionally, the left
mandibular body was fractured (Figures 1 and 2).

Treatment was administered under general anesthe-
sia and nasal intubation. It included placing midline IMF
screws into the upper and lower jaws, open reduction, and
internal fixation (ORIF) of the left body mandibular frac-
ture with two miniplates and eight screws (Figure 3). Due
to the severity of the injury and the difficulty in reaching
the fracture areas, as well as the fact that the patient was
a child, the decision was made to make a functional close
reduction of the BCFs by fixing an elastic band to the IMF
screws. The elastic band was in situ for a month as the pa-
tient was still in the PICU and not fully conscious; she was
also feeding through a nasogastric tube. ORIF was also
used to treat the left body fracture of the mandible.

Although the patient was in the PICU, she was fol-
lowed up every week until she was fully conscious and
orientated. She was then followed up every month for the
next 3months until she was discharged from the hospital.

FIGURE 1 CBCT with 3D-imaging
shows preoperative of (A) the right
condylar fracture where the condyle was
totally displaced, (B) the left condyle was
displaced by a 90-degree angle, and (C)
the left mandibular body was fractured.
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FIGURE 2 CBCT with 3D imaging
shows the right and left condylar fractures
in 2020 and 2023. Successful treatment

is demonstrated by complete healing of
the condyle bilaterally and normal jaw
growth.

FIGURE 3 This orthopantomogram image was taken 1 month
after the RTA and shows the right and left displaced condylar
fractures. The two miniplates held by four screws each fixed the left
mandibular body fracture, and the IMF midline screws in the upper
and lower jaws are visible.

After the full course of treatment, the patient, who was
from another city, was not seen again until June 2023,
approximately 3years after the procedures. The patient's
guardian was contacted for a follow-up visit, in which
cone-beam CT (CBCT) and clinical examinations were
performed (Figure 4). CBCT confirmed that the BCFs
were fully repositioned and healed, with no deviation or
limitation of mouth opening (mouth opening >30mm).
The left-body fracture of the mandible also healed, with
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bone overgrowth evident over the miniplates. The treat-
ment plan was to remove the miniplates from the body of
the mandible as soon as possible; however, the patient's
guardian decided to have this done at another hospital
outside the city because they resided nearby.

3 | DISCUSSION

Several studies have investigated different aspects of
mandibular condyle fractures, including etiology, radio-
graphic evaluation, management options for BCF, and
follow—up.3’4 However, few have examined the most ap-
propriate treatment for pediatric patients and long-term
follow-up outcomes.

Powers'’ studied the classification of condylar fractures
and reported that there is no universal gold standard classi-
fication for mandibular condylar fractures. To date, the most
comprehensive classification was published by Lindahl'?in
1977. 1t categorizes fractures according to anatomical frac-
ture level, which is either a condylar head, condyle neck, or
subcondylar fracture, deviation and displacement, and the
relative position of the condylar head and fossa.

The literature indicates that there is no consensus
regarding the best method(s) for managing BCFs in
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children. By virtue of their age, this patient population
is in an active growth phase with mixed dentition and
is undergoing significant bone remodeling.'*'* The aim
of treating such patients is to restore normal function of
the TMJ and to facilitate normal occlusion and growth
of the mandible."® Many factors will influence treatment
decisions, including the child's age and general state of
health, level of the fracture, degree of displacement or
dislocation, and the presence of associated facial frac-
tures. Overall, treatment options fall under surgical or
nonsurgical approaches.'® However, the general prefer-
ence for treating pediatric and adolescent patients is to
adopt conservative (i.e., nonsurgical) approaches.'®’
In a review of 35 published case reports and retrospec-
tive studies, Khattak et al'® analyzed and compared
conservative and surgical approaches. The authors re-
ported that many studies demonstrated that, for pedi-
atric BCFs, a composite approach, in which ORIF was
performed on one side and intermaxillary fixation on
the other. This was effective in improving and restoring
normal function of the TMJ and minimizing long-term
complications. Furthermore, the same authors found
that conservative treatment was preferred in the major-
ity of cases and that early immobilization to facilitate
lymphatic and vascular circulation is critical for treating
pediatric BCFs.

Lekven, Neppelberg, and Tornes* conducted a prospec-
tive study that aimed to assess the long-term clinical and
radiographic results of nonsurgical approaches for pedi-
atric condylar fracture. The study included 54 patients, of
whom 24 had BCFs, and the mean follow-up was 4 years.
Treatments included either observation or intermaxillary
fixation (guided elastics and/or rigid fixation). Those with
BCFs demonstrated a statistically significant increase in
favorable clinical outcomes compared to those with uni-
lateral fractures (p=0.018). The authors concluded that
nonsurgical treatment of condylar fractures led to accept-
able healing of the condylar process, excellent long-term

FIGURE 4 Clinical photos taken
after almost 1 year after the first
procedure. T (A) shows the patient in
centric occlusion and (B) the patient
was able to open her mouth normally
(>30mm).

clinical results, and elimination of clinical signs or symp-
toms in all cases of BCFs. The present clinical case con-
firms that a conservative approach, including the use of
arch bars and elastic bands, can yield satisfactory results
in pediatric patients with BCFs.

One factor determining the treatment approach is the
presence of unilateral or BCFs. There is some evidence in
the literature that pediatric patients with unilateral con-
dylar fractures experience relatively fewer developmental
deficits of the mandible due to the usual compensatory
function of the contralateral side. In contrast, pediatric
patients should receive more attention for the treatment
of BCFs, particularly those 5 and 7years, and 12 and
15years of age. BCFs in children who are misdiagnosed,
or in whom treatment is unsuccessful, are prone to fa-
cial growth problems such as mandibular hypoplasia or
micrognathia.'® This may result in the need for TMJ or
orthognathic surgery in the future and potential chronic
joint problems."

Another factor that can determine/influence the treat-
ment approach is the patient age. As the literature suggests,
the relationship between remodeling capacity and age in
pediatric patients remains unclear. According to Dimi-
troulis et al.,” pediatric patients <10years of age exhibit
the greatest potential for remodeling, whereas older chil-
dren have less capacity for growth and remodeling on the
side of the fractured condyle. According to Norholt et al.,**
younger children experience fewer long-term problems
than those who are older. However, according to Rowe,"’
injuries that occurred before 3years of age resulted in se-
vere asymmetric deformity, those that occurred between
six and 12years of age resulted in a moderate deformity,
and those that occurred >12years resulted in a small(er)
deformity. Young children are particularly vulnerable to
long-term harm.' However, according to other authors,
remodeling is strongly influenced by the type of fracture
and not by patient age.'® Based on evidence from the liter-
ature, Zhou, Han, and Li*° reported that the impact of the
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child's age at the time of injury on remodeling outcome
remains controversial.

Although many studies have suggested ORIF for BCF
in adult patients, this was not the case for children, as
cases reported in the literature suggest that conservative
treatment should be the first-line choice for pediatric
patients.”? The result of the present case is consistent
with those reported in the literature, in which the con-
servative approach was chosen for many reasons, in-
cluding patient age and medical condition as mentioned
above. The result after almost 3-year follow-up was sat-
isfactory as the patient had normal function restored
and both condyles healed normally with no other signs
or symptoms. One point that should be emphasized is
the close follow-up of children treated for BCF until
the end of growth period, as suggested by Zhou, Han,
and Li," to reduce the risk of remodeling deformity and
dysfunction.

4 | CONCLUSION

It is important to enrich the scientific content by publish-
ing the results of these cases, especially after a follow-up
that lasted for 3years, to help increase the evidence and
favor one treatment method over the other. The pediatric
case presented in this study supports the literature that
argues nonsurgical approaches should be the first-line
choice for pediatric BCFs. The conservative approach
yielded an excellent result in this patient, as her mandible
function, bone formation, and aesthetic appearance were
all normal.
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