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Abstract

Pediatric maxilla facial fractures are rare compared to adult maxilla facial injuries. However, they follow a different pattern of presentation and management principles. As the facial bones in children are in the developing stage, they have to be managed using the most conservative methods possible. Since children have a less hemodynamic reserve, other serious injuries have to be also dealt simultaneously. Many centers do not have a specialized pediatric trauma care system, hence, it is important for any emergency care personnel to know the principles behind managing such case. The article provides a systematic review of the recent articles in English literature on management of pediatric maxillofacial fractures.



Introduction

As the face is the most prominent part of the body, maxillo-facial injuries are common in poly trauma. The presence of vital organs like eyes, nose, ear and susceptibility for airway obstruction mandates thorough knowledge of management of maxilla facial injuries. Pediatric maxillo-facial injury though rare, present with a different set of problems compared to adult maxilla-facial trauma. It is estimated that less than 1% of the maxillofacial trauma occur in children less than 5 years of age [1]. Children differ from the adults in their anatomic and physiologic makeup and hence require a different set of guidelines for management. As the facial skeleton would be in growing period, great care should be given to early management. Factors like the greater flexibility of bones, underdeveloped sinuses, unerupted teeth, the presence of protective fat pad and less involvement in high-velocity road traffic accidents make children less prone for injury [2].

Materials and Methods

The systematic review of the English literature was done using Pubmed from January 2000 to January 2016. The search was done using key term paediatric maxillofacial fractures. Articles like case reports, case series, general articles, chapters, and letter to editor, opinions and those articles before 2000 were excluded. Relevant articles from the reference of these articles, which followed the above criteria, were included.

Results

The search revealed 50 articles. Excluding case reports, case series, general articles, chapters, letter to the editor, opinions and those article before 2000, 20 studies were included in the review. 2 articles were added from the references of these articles. This included one systematic review, 19 retrospective analysis and 2 prospective analysis. According to the topic, 10 papers dealt with maxillofacial trauma, 2 papers on ocular trauma, 5 on mandibular fractures, one on nasal bone fracture, 1 on fronto-basilar fracture and one on dental fracture (Figure 1).

Discussion

Maxillo facial trauma

The data from 9 retrospective analysis of paediatric maxilo facial analysis was reviewed (Table 1). All the studies unanimously showed an increased incidence in the male children with an incidence ratio of 1.1:1 to 6.8:1. This could be due to more involvement in outdoor sports and more tendency towards violent behavior. There is no uniform consensus for the most common etiology of maxilla facial fracture in children. However, falls and motor vehicle accident were the two most common causes. The variation in etiology may be related to the geographic area of study. In rural areas, which are densely populated with poverty and substance, abuse the etiologies like falls and assault may predominate. In urban area with high-speed traffic, motor vehicle accidents will be the main etiology. Jung et al. [3] also noted that there is an evolution of the etiology with age of the child. Falls are common in younger children and motor vehicle more common in older children. Study by Iida et al. [4] also supported this observation and found that falls were common in children more than 11 years and sports related injuries more common in children more than 13 years of age.
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Figure 1: Research methodology.



Table 1: Articles reviewed in the study.
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NA: Not Available, MVA: Motor Vehicle Accident, CR: Closed Reduction, OR: Open Reduction, >: More Than, * this study specifcally focused on use of resorbable material for repair.

In majority of studies mandible was the most common bone to be fractured, which is different from that of adults where nasal bone is the most common site. This could be due to the more projection of mandible compared to nasal pyramid in children. Another reason could be the incomplete ossification of the nasal bone leading to errors in image interpretation [5]. There is variation among the treatment modality used in different studies. However, this could be easily explained by the severity of injury dealt by them. The consensus was that children mostly present with undisplaced or minimally displaced fracture and hence required only observation or closed reduction. Only in severely comminuted cases or those fractures not reducing with closed reduction required open reduction and internal fixation.

It is important to remain conservative as much as possible as surgical intervention can also affect the maxillofacial growth. Al Shetawi et al. [6] noted that 73% of patient were associated with significant amount of other injuries, most common being concussion injury of the brain. This point to the need for a multidisciplinary approach to pediatric trauma care including a neurosurgeon and intensivist. Burlini et al. [7] compared the use of resorbable and conventional materials for repair and concluded that there was no significant difference in the incidence of complications and suggested that resorbable materials be used as it does not require further operation for removal [8-12].

Mandibular fracture

According to some studies, mandibular fractures are among the most common pediatric facial skeletal fractures having and incidence ranging from 21% to 73.9% in some regional studies [13,14]. A retrospective review by Siwani et al. [15] highlighted the role of mental disorders in sustaining injury and the need for multidisciplinary team including a psychologist for their management. They also concluded that conservative management would suffice in majority of cases. In another study by Fasola et al. [16], the etiology of fracture changed with age. According to the study, falls were the most common etiology in children below 11 years whereas sports related injuries were more common in children above 11 years and assault in children more than 13 years. A prospective study by Singh et al. [17] showed better outcome and lesser problems associated with corrosion when bio resorbable plates were used instead of metallic plate. Mandibular condyle fracture is considered as the most common mandibular fracture in children with the incidence ranging from 28 - 62%.

In contrast to adults, condylar fracture should be properly managed in children, as improper treatment would lead to malocclusion and temporomandibular joint dysfunction. However, this can occur with surgical intervention also. Zhao et al. [18] advises the use of removable occlusal splint for conservative management and Wu et al. [19] suggested the use of screw-based semi-rigid inter maxillary fixation along with an occlusal splint for safe and easy treatments of pediatric condylar fracture.

Ocular injury

The only systematic review related to the topic was done by Dubois et al. [20]. The study reviewed 17 studies regarding the effect of timing on the outcome of orbital reconstruction. The study concluded that there is limited evidence to provide basis for appropriated timing for reconstruction and the evidence for early reconstruction is limited to retrospective analysis and expert opinions. A retrospective analysis by Gerber et al. [21], which included 24 patients, evaluated the outcome of orbital fractures and concluded that for better outcome the repair should be done early as possible. According to the study, a trapdoor injury needs urgent repair within 12 to 24 hours and an open blow out fracture should be explored within 3 days for optimum outcome. In contrast with the adult population, the complication rates increased when there was a delay in repair.

Nasal bone fracture

A study by Yilmaz et al. [22] suggested early reduction of pediatric nasal bone fractures associated with better satisfaction rate. They also suggested that closed reduction should be performed wherever possible and if open reduction is indicated, it should be as conservative as possible. However, another retrospective analysis by Lee et al. [23] found that pediatric nasal bone fractures had better outcome compared to adult fractures, regardless of their timing of repair.

Anterior skull base fracture

Fractures of the anterior skull base are very common in poly trauma cases and there is very little literature in pediatric anterior skull base fractures. In the retrospective review by Schaller et al. [23], high-speed motor vehicle accident was the most common cause for frontal basal skull base fracture. The commonly observed complications were pneumocranium, visual loss, and cerebrospinal fluid leak from the nose. The conclusion of the study was that as skull base fractures were associated with high degree of brain injury and other multisystem involvement, management of the patient in a high dependency unit with the help of a multisystem team is essential to reduce morbidity and mortality.

Dental injury

Dental trauma is often a neglected part of a poly trauma scenario. This may be due to it’s relatively non-life threatening nature. Very few studies have discussed this subject in detail. A regional study by Kovacs et al. [24] found that there was a difference in the etiology for trauma to primary and secondary dentition. The common etiology for trauma to primary dentition was falls during learning to walk and secondary dentition was sports and bicycle injuries. Another study by Hasan et al. [25] found that the most common teeth affected were the maxillary primary central incisors.

Conclusion

Pediatric maxilla facial injury is a very important subset of trauma care. Due to the developmental nature of the facial bones, it follows a different set of principles in management [26]. Early intervention with conservative approaches should be the most important priority while managing maxillofacial injury in children. Use of resorbable materials for repair should also be promoted to prevent the need for reexploration. The role of multi-disciplinary team should also be further studied.
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