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Abstract )

A pediatric mandible fracture is one of the most challenging scenarios to manage in maxillofacial trauma.
Pediatric mandible fracture management requires consideration of age, dental and skeletal developmental
stage, fracture site, and the extent of the patient’s cooperation with the suggested treatment. Although the
causes of mandibular fractures in children may be varied, the symptoms are often the same as in adults.
The treatment principles for mandibular fractures differ from those of adults due to concerns regarding
mandibular growth and the development of dentition. The main objective is to restore the underlying bony
architecture to its pre-traumatic state as conservatively as possible with minimal functional impairment. A

girl of around 5 years with a fractured mandibular body and contralateral parasymphysis fracture managed

\ by closed reduction and short-term immobilization with an arch bar under local anesthesia is presented. )
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Introduction

Children experience maxillofacial trauma less frequently than adults (0.6%-1.2%) [1]. Mandibular
fractures account for 36% of all facial fractures in pediatric patients. About 80% are angle, condyle, and
sub-condyle fractures, and the rest, about 15-20%, are symphysis and parasymphysis fractures [2]. Due
to the elasticity of the mandible, embedded tooth buds holding the fragments together;, and short condylar
neck, most of the body and symphysis fractures in children are undisplaced, which can be managed conser-
vatively [3].

The management for pediatric mandible fractures concentrate on minimizing aesthetic and
functional impairment, achieving stability without invasive treatments, and returning the underlying

bone architecture to its pre-injury position [4]. Closed reduction and immobilization are conservative,
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non-invasive treatment options for mandibular fractures, when compared to open reduction and internal
fixation [3]. An unexpected effect on growth may occur from disruption of the mandibular body’s periosteal
envelope. To overcome this, the closed reduction and immobilization technique is preferred for minimally

displaced fractures [5].

Proper guidelines for intermaxillary fixation in the pediatric age group are nonexistent, and
pervasive dogma, often argues against conventional arch bars in pediatric patients during primary and
mixed dentition. However, no objective data supports these theories, with the literature demonstrating
that arch bars can be safely used in children with no periodontal defects, tooth avulsions, or disturbances
to permanent dentition [6,7]. Erich arch bars prevent the insult of open reduction and internal fixation

promotes the precise reduction and stabilization of the mandibular fractures [8].

The treatment in the present case aimed to achieve bony union, normal occlusion, form, and function,
and to avoid impediments to normal growth. To achieve this, arch bar fixation, using firm primary teeth as

anchors, was planned to correct the minimally displaced, unfavorable mandibular fracture.
Case Presentation

A young girl reported to the Department of Pediatric and Preventive Dentistry with the chief
complaint of pain and swelling in the lower jaw. The patient had a history of falling from height while
playing 10 days ago. The history of unconsciousness, vomiting, ENT bleeds, and convulsions after the fall
was negative. The patient went to a local hospital, but no intervention was done. The extra-oral examination
revealed a diffuse swelling over the bilateral lower one-third of the face, which was tender on palpation.
Lacerations were present over the chin region on palpation, associated with deranged occlusion leading
to the appearance of an open mouth (Figure 1A). On palpation, step deformity and tenderness were noted
over the left parasymphysis region and the lower border of the jaw. An intraoral examination indicated a
gap in the tooth left mandibular canine and primary first molar regions. Teeth were not in proper occlusion

and slight midline deviation was seen. Multiple carious teeth were present (Figure 1B).
Investigations

The provisional diagnosis was a combined fracture of the left para symphysis associated with a
right mandibular body, and Cone beam computed tomography (CBCT) was suggested to confirm it. The
Orthopantogram (OPG) and Cone beam computed tomography (CBCT) preoperatively confirmed left
para symphysis fracture with a step at the inferior border of the mandible. An associated minimally
displaced fracture was present on the right mandibular body region (Figures 2,3). Routine hematological
investigations were advised, and emergency treatment was started. Meanwhile, antibiotics and analgesics
were prescribed, along with a dose of tetanus toxoid injection. Intravenous fluids were also prescribed

since the child was unable to take food orally.
Treatment

After a thorough clinical and radiographic examination, it was planned to manage the condition
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using the non-surgical closed reduction technique of Inter-Maxillary Fixation (IMF). Fractured fragments
were reduced under local anesthesia (2% Lidocaine with 1:200000 adrenaline) and chairside sedation
with Midazolam (0.5 mg/kg) (Mezolam - Neon Laboratories Ltd.). Prestretched 26-gauge stainless steel
wire at the optimum lengths for the maxilla and mandible was used to secure the pediatric arch bars.
Elastics (Blue, 1/4”-3.5 0z) were placed to secure occlusion, as they are assumed to be better tolerated
in children with equivalent outcomes of fracture healing and mandibular function (Figure 4A, 4B). The

patient was kept on a soft diet, oral hygiene instructions were given and analgesics were prescribed.
Outcome and follow-up

In the second post-operative week, IMF was removed, no mobility was present at the fracture site,
and occlusion was satisfactory. At one month follow-up, clinical examination revealed satisfactory occlusion
(Figure 5A). The carious teeth were restored with restorative glass ionomer cement (GC Fuji II) and light
cure composite (3MTM FiltekTM Universal restorative) (Figure 5B). Radiographic presentation on one-
month follow-up revealed complete healing of the fracture site (Figure 6). Postoperative recovery was

uneventful, and the patient was reviewed monthly for 6 months (Figures 7,8).

e N
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Figure 1: (A) Profile photograph showing lacerations over chin and open bite appearance. (B) Intraoral photograph showing
\deranged occlusion and gap between left mandibular primary canine and first molar region. )
e N

Figure 2: Preoperative orthopantomogram (OPG) reveals right mandibular body and left mandibular para symphysis
fracture.
/
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Figure 5: (A) Intraoral photograph showing satisfactory occlusion at 1-month follow-up.
\\(B) Post-operative intraoral photograph after restorations.
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Figure 6: Post-operative orthopantomogram (OPG) at 1-month follow-up reveals a bony union of the right mandibular body
\\and left mandibular para symphysis fracture. Y,
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\\F igure 8: Post-operative profile photograph at 6 months follow-up. )
Discussion

Facial fractures in pediatric and adult populations vary, with nasal bone fractures being the most
common in adults and mandible fractures in children due to differential growth patterns. The most common
causes of mandibular fractures in children are sports injuries, falls from a height, accidents, and child
maltreatment [9,10]. Literature suggests that condylar fractures (31-45%) are more common in young
children than para symphysis fractures (13-26%) because of the highly vascular pediatric condyle, thin
cortices, and less resistant medullary bone against impact forces [11-13].

The type of fracture and the stage of dental and skeletal development determine the way pediatric
mandibular fractures are managed. The development of the dentition and mandible growth are the primary
concerns while managing such fractures. The majority of pediatric fractures are ‘greenstick’ type, where
close observation, a liquid-to-soft diet, and analgesics during the healing phase are advised [14,15]. Though

treatmentalternatives such as closed reduction with intermaxillary fixation and open reduction with various
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fixation methods exist, the use of mini-plates in children may be limited due to the risk of interference with
ongoing dental development. Resorbable plates offer an alternative but carry the potential for tooth bud
damage [5]. The open reduction management technique is not considered due to incomplete ossification
of the mandible and underlying erupting teeth. Reduced surgical trauma to the patient, a decreased risk
of iatrogenic injury to developing teeth and other anatomical structures, and cost-effectiveness are the
benefits of closed reduction over open reduction [9]. Furthermore, the rate of associated complications is

lower in cases of closed reduction compared to open reduction [5].

Cap splints, prefabricated occlusal splints, lingual splints, circumferential wiring, arch bars, or
gunning splints are some of the various closed reduction and immobilization treatment techniques
available for the management of pediatric mandible fractures [5,14]. These techniques offer periosteal
sleeve continuity as well as a good reduced position. They also preserve the soft tissue and establish a
favorable environment for quick osteogenesis and remodeling processes, thus preventing non-fibrous
bony union [15,16]. It is desirable to minimize the period of immobilization to not more than 2-3 weeks for
young patients due to their high potential for healing, high osteogenic capacity of the periosteum, and high

metabolic rate of developing tissue [17].

Several studies have recommended the use of cap splints as a treatment for pediatric mandibular
fractures [18,19]. These splints are more reliable than open reduction or IMF techniques concerning cost-
effectiveness, ease ofapplication and removal, reduced operating time, maximum stability during the healing
period, minimal trauma for adjacent anatomical structures, and comfort for young patients. Furthermore,
in the splinted mandible, the fracture segments are tightly fixed and serve to reduce tenderness and pain
reactions during a child’s daily activity [20]. However, in cases of displaced body mandibular fracture,
this approach may be insufficient, and healing might get prolonged due to the poor compliance of young
patients with postoperative instructions. To overcome this, intermaxillary fixation with arch bars under
chairside sedation and local anesthesia was planned in the present case to maintain stability and achieve
the pre-traumatic state. Arch bars are an important component of adult mandible fracture management;
however, their use has been controversial in patients during primary and mixed dentition’. Literature
has illustrated the safe and efficacious use of arch bars in patients during primary and mixed dentition,
which yielded uncompromised dental health at follow-up, with specifically no periodontal defects, tooth

avulsions, or disturbances to permanent dentition [7].
Conclusion

In the present case, the authors have successfully managed the combination mandibular fracture
by performing intermaxillary fixation without need for open reduction or surgical intervention. Follow-up
appointments were scheduled at regular intervals to monitor the healing progress and skeletal and dental

development.
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