Case report 
Displaced Mandibular Body Fracture in a Preschool Child: A Case Managed by Closed Reduction
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ABSTRACT 

	The management of mandibular fractures in pediatric patients is complicated by the presence of developing tooth buds and growth centers, making conservative approaches often preferable to avoid iatrogenic injury. This report details the application of such a principle in a 4-year-old male who sustained a displaced left mandibular body fracture after a fall. Confirmed by CT scan, the fracture was managed successfully with closed reduction and maxillomandibular fixation (MMF) using arch bars and elastics, performed entirely via an intraoral approach. The 30-minute procedure resulted in an excellent outcome, with the patient achieving full restoration of function and aesthetics after a four-week fixation period and no complications. This case demonstrates that closed reduction with MMF is a highly effective, minimally invasive strategy for managing select mandibular fractures in young children, preserving growth potential while ensuring optimal recovery.
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1. INTRODUCTION 

A mandibular fracture is a break in the continuity of the mandibular bone caused by pathological conditions or facial trauma [1,2]. Although the mandible exhibits greater resistance to impact forces than other facial bones, its fractures remain highly prevalent. Traffic accidents account for approximately 40–42% of maxillofacial fractures, followed by falls, assaults, and sports-related or occupational injuries. Males are significantly more affected than females, with a ratio of approximately 5:1 [3]. Due to their proportionally larger craniofacial volume, children are more susceptible to craniofacial trauma than adults. Maxillofacial injuries are rare in children under five (0.6%–1.4%), but their incidence rises during school age and peaks again in adolescence [4]. Anatomically, mandibular fractures are classified as follows: symphysis/parasymphysis (30–50%), body (21–36%), angle (15–26%), condyle (20-26%), ramus (2–4%), and coronoid process (1–2%). The management of these fractures has evolved significantly with advancements in medical science [5]. The overall complication rate following mandibular fracture fixation is approximately 58% [6]. While open reduction and internal fixation (ORIF) provides rapid stabilization, promotes faster healing, and shortens recovery time compared to intermaxillary fixation, it carries an average infection risk of 12.5% due to the introduction of foreign materials at the fracture site. Furthermore, no single empirical peri-operative antibiotic can effectively target all endogenous oral flora, which may permit opportunistic infections by resistant bacteria [7]. Reported complications include postoperative malunion (2.9%), malocclusion (7.6%), and unplanned reoperation (9.5%). Significant risk factors for these complications include alcohol use, smoking at the time of surgery, fractures displaced more than 2 mm, and a high Methotrexate Intolerance Severity Score (MISS) [8]. The primary goals of mandibular fracture treatment are to restore and maintain anatomical form, function, and occlusion using minimally invasive techniques for reduction and fixation. Treatment options are broadly categorized into conservative and surgical approaches. Conservative management involves clinical and radiological monitoring without surgical intervention [9]. Surgical options include closed reduction and open reduction, the latter often combined with internal fixation. In pediatric patients, however, mandibular growth and the various stages of dentition are critical considerations when selecting a treatment plan. The fracture pattern and location, the presence of tooth buds and growth centers, and the patient's adaptive capacity must all be evaluated [10]. In children, open reduction and internal fixation (ORIF) with rigid titanium miniplates is generally avoided to prevent interference with bone growth and potential facial deformity. While biodegradable plates offer an alternative, their cost can limit widespread use. Given these factors, closed reduction is often the preferred approach. This clinical overview discusses the management of mandibular fractures in children using the closed reduction technique [11,12].

2. Case Presentation

A 4-year-old male patient was admitted to the emergency department following a fall from a height. According to the parents, the child landed directly on a hard surface.
General Condition: The patient was conscious, crying, and in pain, but cooperative and comforted by his parents. Sensorineural functions were intact, and the Glasgow Coma Scale (GCS) score was 15/15. He maintained normal nasal breathing with abdominal movement and showed no signs of respiratory distress. There were no signs of distal bony fractures or hemodynamic instability.
Local Condition: Examination revealed no signs of cervical spine fracture or airway obstruction. Left-sided hemifacial edema with abrasions was observed [Figure 1]. There was no soft tissue injury or active bleeding intraorally. Mandibular examination revealed a closed, displaced, Type A fracture of the left body. MDCT scans confirmed a fracture between the body and angle of the left mandible, with no involvement of the unerupted permanent tooth buds. The fracture was unfavorable (displaced), with teeth present on both sides of the fracture line. Planned skull X-rays, including Town's view, and three-dimensional CT reconstruction clearly showed the displaced fracture segment and the preserved dentition on both sides [Figures 2, 3]. The decision was made to proceed with closed reduction followed by maxillomandibular fixation (MMF).
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Figure 1. Left hemifacial edema with abrasions. (Red arrow).
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Figure 2. Skull x-rays; Town Views showing that Teeth were present at both sides of fracture line. (Red arrows)
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Figure 3. Multidetector computerized tomography (CT) showed fracture between body and angle of mandible. (Red arrow).
2.1 Surgical management 
The patient received a prophylactic intravenous dose of 320 mg cefazolin and 240 mg Perfalgan solution. Under general anesthesia, the patient was positioned with the neck extended and the head tilted, followed by nasal intubation. A jaw retractor was used to expose the fracture site [Figure 4]. An oropharyngeal pack was placed to prevent aspiration. Initial manual reduction of the fracture was performed. Arch bars were then fixed using 0.5 mm interdental wires to achieve fracture stabilization. After removal of the oropharyngeal pack, elastics were attached to the hooks on both arches, ensuring closure of the oral cavity and immobilizing the fracture [Figure 5]. The entire procedure was completed via an intraoral approach, despite the challenging access to the fracture site, which often necessitates an extraoral technique. The total operative time was 30 minutes. Postoperative skull X-rays (Town's and lateral views) confirmed satisfactory fracture reduction, restoration of normal occlusion, and the absence of complications [Figures 6, 7].
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Figure 4. Mandibular fracture is exposed by jaw retractor. (Red arrow)
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Figure 5. Maxillomandibular fixation (Red arrow) with attachment of elastics for closure of oral cavity (White arrow).
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Figure 6. Postoperative x-ray Town view.
.
[image: ]
Figure 7. Postoperative x-ray Lateral view.
2.2 Results and Follow-Up
The patient regained consciousness smoothly. Feeding was initiated a few hours post-operatively by administering blended solid foods via a syringe into the retromolar space, supplemented with a semi-solid and liquid diet. The patient was hospitalized for four days and received detailed instructions on medication, oral hygiene, and the critical importance of not disturbing the intermaxillary elastics. At the two-week follow-up in the outpatient clinic, an oral examination was performed, the elastics were removed, and the parents were advised to continue with a soft diet. The arch bars were removed after a further two weeks. The patient subsequently resumed a normal life, with both masticatory function and cosmetic appearance successfully restored without any post-operative complications or recurrence.

3. Discussion 

Our decision to use an intraoral approach aligns with findings in the literature. A 2014 comparative study by Devireddy et al. found that while an extraoral approach offers superior surgical accessibility for mandibular angle fractures, the transoral procedure is significantly faster (49.7 vs. 73.4 minutes) and is rated as less difficult [13]. This supports the feasibility of the intraoral route, even in complex cases. Furthermore, conservative management via intraoral closed reduction is a well-established and effective strategy in pediatric patients. As demonstrated by Li et al. (2023), such techniques successfully achieve fracture stabilization and occlusal restoration while minimizing surgical trauma and avoiding iatrogenic injury to developing dental structures [14]. While there is a growing trend toward open reduction and internal fixation (ORIF) for severely displaced and unstable pediatric fractures [15], our case demonstrates that closed reduction remains a prudent and successful primary option for select cases in the growing mandible.

4. Conclusion

This case report demonstrates the successful management of a mandibular fracture in a 4-year-old patient via an intraoral approach with maxillomandibular fixation (MMF). This technique was selected to achieve two primary objectives: optimal aesthetics, by avoiding external scars and preserving facial contour, and safety, by using non-rigid stainless-steel fixation to prevent potential growth disturbance. This conservative, cost-effective strategy resulted in an excellent postoperative outcome, fully restoring function without aesthetic compromise, and highlights the importance of a tailored approach in pediatric craniofacial trauma.
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