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Abstract 

Mandibular fractures represent one of the most common facial injuries encountered in trauma 

centers across Africa, with distinct epidemiological patterns and treatment challenges compared 

to developed regions. This comparative study examines the management approaches employed 

in African trauma centers, analyzing the efficacy of various treatment modalities including 

closed reduction, open reduction with internal fixation, and external fixation techniques. The 

research synthesizes data from multiple African countries to evaluate outcomes, complications, 

and resource utilization patterns. Findings indicate that while open reduction and internal 

fixation remains the gold standard, resource constraints and patient factors necessitate adaptive 

treatment strategies. The study reveals significant variations in treatment protocols across 

different African regions, with success rates ranging from 82% to 94% depending on the 

modality employed and institutional resources. Understanding these contextual factors is crucial 

for optimizing mandibular fracture management in resource-limited settings and improving 

patient outcomes across the African continent. 
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Introduction 

The management of mandibular fractures presents unique challenges in African trauma centers, 

where healthcare infrastructure, resource availability, and patient demographics differ 

substantially from Western medical settings. The mandible, being the largest and only mobile 

bone of the facial skeleton, is particularly vulnerable to traumatic injuries, accounting for 

approximately 36% to 59% of all maxillofacial fractures reported in various African studies 

(Boffano et al., 2015). The prominence and relative lack of protection make the mandible 

susceptible to various mechanisms of injury, ranging from interpersonal violence and road traffic 

accidents to falls and occupational hazards, each presenting with distinct fracture patterns and 

management considerations. 

African trauma centers face a constellation of challenges that fundamentally influence treatment 

approaches and outcomes in mandibular fracture management. The epidemiology of mandibular 
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fractures in Africa differs markedly from developed nations, with road traffic accidents emerging 

as the predominant etiological factor in most sub-Saharan countries, representing 40% to 60% of 

cases, contrasted with interpersonal violence being more common in Western nations (Ugboko et 

al., 2005). This difference reflects broader socioeconomic conditions, including road safety 

standards, vehicle regulations, and enforcement of traffic laws. Additionally, the delayed 

presentation of patients to medical facilities, often arriving days or even weeks after initial injury 

due to geographical barriers and healthcare accessibility issues, complicates treatment planning 

and necessitates modifications to standard protocols developed in resource-rich environments. 

The anatomical characteristics of mandibular fractures require careful consideration in treatment 

planning. The mandible's horseshoe shape and its articulation with the temporal bone at the 

temporomandibular joint create a ring-like structure where fractures frequently occur at multiple 

sites. Common fracture sites include the condylar region (29% to 36% of cases), angle (20% to 

29%), body (14% to 21%), symphysis (15% to 23%), and dentoalveolar regions, with variations 

in distribution patterns observed across different African populations (Motamedi, 2003). 

Understanding these anatomical predilections is essential for comprehensive examination and 

treatment planning, as missed fractures can lead to significant functional impairments including 

malocclusion, temporomandibular joint dysfunction, and chronic pain syndromes. 

Treatment modalities for mandibular fractures have evolved considerably over the past several 

decades, progressing from predominantly conservative approaches to more definitive surgical 

interventions. The fundamental goals of management include restoration of anatomical form, re-

establishment of proper occlusion, maintenance of adequate temporomandibular joint function, 

and minimization of complications while ensuring patient comfort and timely return to function. 

In African trauma centers, the selection of treatment modality is influenced by multiple factors 

including fracture characteristics, institutional resources, surgeon expertise, patient compliance 

potential, and socioeconomic considerations that may not feature as prominently in treatment 

algorithms used in developed countries. 

Closed reduction techniques, representing the most conservative approach, involve achieving 

fracture reduction through manipulation without surgical exposure, followed by immobilization 

through maxillomandibular fixation using arch bars, eyelet wiring, or circummandibular wiring. 

This approach, while requiring minimal equipment and infrastructure, demands excellent patient 

compliance with liquid or soft diet restrictions for four to six weeks and meticulous oral hygiene 

to prevent complications. The method remains particularly relevant in African settings where 

surgical resources may be limited and patient populations include significant numbers of 

pediatric cases where growth considerations favor conservative management. Studies from 

Nigerian trauma centers report success rates of 78% to 86% for appropriately selected cases 

managed with closed reduction, with complications primarily related to malunion and infection 

from inadequate oral hygiene (Adebayo et al., 2007). 
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Open reduction and internal fixation has emerged as the preferred treatment modality in facilities 

with adequate resources, offering the advantages of direct fracture visualization, precise 

anatomical reduction, rigid fixation allowing early mobilization, and reduced treatment duration 

compared to closed techniques. The technique involves surgical exposure of fracture sites 

through intraoral or extraoral approaches, anatomical reduction under direct vision, and 

stabilization using titanium miniplates and screws. The principles of internal fixation in 

mandibular fractures follow the concepts of load-bearing and load-sharing fixation, with plate 

positioning determined by fracture location, bone quality, and anticipated functional forces. 

African trauma centers with established maxillofacial surgery units report success rates 

exceeding 90% with open reduction and internal fixation, although access to this treatment 

modality remains limited in rural and underserved areas (Ugboko et al., 2005). 

External fixation represents an intermediate approach that provides rigid stabilization while 

avoiding the need for extensive plate and screw inventory. The technique involves percutaneous 

placement of pins or screws into bone fragments, connected externally by acrylic or metal bars to 

maintain reduction. External fixation finds particular application in severely comminuted 

fractures, infected fractures, and cases where intraoral approaches are contraindicated due to 

contamination or tissue loss. While less commonly employed as a primary treatment modality in 

recent years, external fixation remains valuable in African trauma centers for managing complex 

cases and serves as a bridging technique when definitive internal fixation must be delayed. The 

versatility and relatively low material costs make external fixation an important component of 

the treatment armamentarium in resource-limited settings, despite the aesthetic concerns related 

to external hardware and the need for subsequent removal procedures. 

The comparative evaluation of treatment modalities in African trauma centers requires 

consideration of multiple outcome parameters beyond simple fracture union rates. Functional 

outcomes, including restoration of occlusion, masticatory efficiency, mouth opening, and 

temporomandibular joint function, represent critical measures of treatment success. Additionally, 

patient-reported outcomes such as pain levels, dietary restrictions, return to work or daily 

activities, and satisfaction with aesthetic results provide important perspectives on treatment 

effectiveness. Complication rates, including infection, malunion, nonunion, hardware failure, and 

nerve injury, must be carefully documented and analyzed to understand the true performance of 

different treatment approaches in the African context. Economic considerations, including direct 

treatment costs, duration of hospitalization, need for subsequent procedures, and indirect costs 

related to loss of productivity, significantly influence treatment selection and accessibility in 

resource-constrained environments. 

This comparative study examines the management of mandibular fractures across multiple 

African trauma centers, analyzing treatment patterns, outcomes, and the factors influencing 

modality selection. By synthesizing data from diverse geographic and institutional settings, the 

research aims to provide evidence-based guidance for optimizing mandibular fracture 
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management in African healthcare systems while acknowledging and addressing the unique 

challenges faced by practitioners in these environments. 

Epidemiology of Mandibular Fractures in Africa 

The epidemiological landscape of mandibular fractures in Africa presents distinct patterns that 

reflect the continent's unique demographic, socioeconomic, and infrastructural characteristics. 

Understanding these patterns is essential for resource allocation, preventive strategies, and 

treatment protocol development in African trauma centers. The incidence of mandibular fractures 

varies significantly across different African regions, with reported rates ranging from 47 to 89 

per 100,000 population annually in urban centers where reliable trauma registry data exists 

(Boffano et al., 2015). These figures, while substantial, likely underestimate the true burden as 

many rural cases remain unreported or are managed outside formal healthcare systems. 

Age and gender distributions in African mandibular fracture populations show consistent 

patterns across multiple studies. The peak incidence occurs in young adult males between 21 and 

40 years of age, representing approximately 65% to 75% of all cases, with a male-to-female ratio 

ranging from 3:1 to 7:1 depending on the geographic region and predominant injury mechanisms 

(Ugboko et al., 2005). This demographic concentration reflects the age group's greater exposure 

to risk factors including road traffic, interpersonal violence, and occupational hazards. The 

gender disparity, while present globally, appears more pronounced in many African settings due 

to cultural factors that influence behavior patterns, alcohol consumption, and occupational 

exposures. Pediatric mandibular fractures, representing 5% to 15% of cases, present unique 

management challenges due to growth considerations and the prevalence of tooth buds in the 

developing mandible. 

Road traffic accidents constitute the predominant etiological factor for mandibular fractures 

across most African countries, accounting for 40% to 60% of cases in major urban centers. The 

high burden of traffic-related injuries reflects multiple contributing factors including inadequate 

road infrastructure, limited enforcement of traffic regulations, high prevalence of motorcycle taxi 

services without appropriate safety equipment, vehicle overloading, and limited access to 

emergency medical services (Adebayo et al., 2007). In countries such as Nigeria, Kenya, and 

South Africa, studies consistently identify road traffic accidents as the leading cause of 

mandibular fractures, with particularly high rates among motorcycle users and passengers. The 

severity of traffic-related mandibular fractures tends to be greater than those from other 

mechanisms, with higher rates of comminution, associated injuries, and complications, 

necessitating more complex treatment approaches. 

Interpersonal violence represents the second most common cause of mandibular fractures in 

African urban centers, contributing 20% to 35% of cases, with notable variations based on local 

social conditions and cultural factors. Assault-related fractures typically result from direct blows 

to the mandible during altercations, often associated with alcohol consumption and occurring 
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predominantly during evening and weekend hours. The fracture patterns associated with 

interpersonal violence differ from traffic accidents, with greater frequency of angle and body 

fractures and lower rates of condylar involvement. In some African countries, particularly South 

Africa, interpersonal violence has been reported as the leading cause in certain urban areas, 

reflecting complex social issues including unemployment, substance abuse, and community 

violence. The management of assault-related fractures may be complicated by patient reluctance 

to report circumstances of injury, delayed presentation due to embarrassment or fear of legal 

involvement, and higher rates of noncompliance with treatment protocols. 

Falls constitute the third major etiological category, representing 10% to 20% of mandibular 

fractures in most African series, with higher proportions in pediatric and elderly populations. 

Fall-related fractures in children often occur during play activities, from trees, or in home 

environments, while in adults they may be associated with alcohol intoxication, medical 

conditions causing loss of consciousness, or occupational circumstances such as construction 

work. The fracture patterns from falls typically involve the symphysis and condylar regions, with 

generally less severe comminution compared to high-velocity trauma. Industrial and 

occupational injuries, while representing a smaller proportion overall at 5% to 10% of cases, 

carry significant implications for worker safety and compensation systems in countries with 

developing industrial sectors. 

Sports-related mandibular fractures represent an emerging category in African epidemiology, 

though still accounting for less than 5% of cases in most series. Traditional and modern sports 

participation, including soccer, boxing, martial arts, and rugby, contribute to this injury burden, 

with the relatively low frequency partly reflecting limited availability of organized sports 

programs and protective equipment in many African communities. As sports participation 

increases across the continent, particularly in urban areas with growing middle-class populations, 

sports-related maxillofacial injuries may become more prevalent, necessitating increased 

attention to prevention through proper protective equipment and rule enforcement. 

Pathological fractures, occurring through diseased bone weakened by conditions such as 

osteomyelitis, odontogenic cysts and tumors, osteoradionecrosis, or metastatic disease, represent 

a small but significant category requiring specialized management approaches. In African 

settings, pathological fractures may occur at higher rates than in developed countries due to 

delayed diagnosis and treatment of underlying pathology, limited access to dental care leading to 

advanced odontogenic infections, and high prevalence of certain systemic conditions. Gunshot 

injuries, while less common than in some other global regions, contribute to mandibular fracture 

burden in areas experiencing conflict or high rates of firearm violence, presenting particularly 

challenging management scenarios due to extensive soft tissue damage, contamination, and bone 

loss. 
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The anatomical distribution of mandibular fractures in African populations shows both 

similarities to and differences from patterns observed in other regions. Condylar fractures 

represent 29% to 36% of mandibular fractures in most African series, with the angle region being 

the second most common site at 20% to 29% of cases (Motamedi, 2003). The body of the 

mandible accounts for 14% to 21% of fractures, while the symphysis and parasymphysis regions 

contribute 15% to 23% of cases. Multiple simultaneous fractures occur in 35% to 45% of 

patients, reflecting the ring-like anatomy of the mandible where force transmission often results 

in fractures at distant sites. The presence of third molars in the angle region has been identified 

as a significant risk factor for angle fractures, particularly in younger African populations where 

third molar retention rates are high due to limited access to preventive dental extraction. 

The temporal distribution of mandibular fractures in African centers reveals patterns related to 

social behaviors and seasonal factors. Peak incidence occurs during weekend periods, 

particularly Friday evening through Sunday, correlating with increased social activities, alcohol 

consumption, and interpersonal conflicts. Monthly patterns show variations related to paydays 

and cultural events, while seasonal trends reflect agricultural cycles in rural areas, holiday 

periods with increased travel, and weather conditions affecting road safety. Understanding these 

temporal patterns enables trauma centers to optimize staffing and resource allocation to ensure 

adequate capacity during high-risk periods. 

Socioeconomic factors significantly influence mandibular fracture epidemiology in African 

populations, with higher incidence rates observed in lower socioeconomic groups facing greater 

exposure to risk factors including dangerous working conditions, limited vehicle safety features, 

higher rates of alcohol abuse, and reduced access to preventive healthcare. Educational levels 

correlate inversely with fracture risk, reflecting the relationship between education and risk-

taking behaviors, awareness of safety measures, and occupational opportunities. Geographic 

disparities exist between urban and rural populations, though with complex patterns where urban 

areas show higher absolute numbers due to population density and traffic volume, while rural 

areas may experience different injury mechanisms related to agricultural work and limited 

infrastructure. 

The burden of associated injuries in mandibular fracture patients varies with injury mechanism 

but significantly influences treatment complexity and outcomes. Studies from African trauma 

centers report concomitant maxillofacial injuries in 30% to 50% of mandibular fracture patients, 

including other facial bone fractures, dentoalveolar trauma, and soft tissue injuries (Adebayo et 

al., 2007). Head injuries occur in 15% to 25% of cases, particularly those involving road traffic 

accidents and falls from height, necessitating neurosurgical consultation and potentially delaying 

definitive mandibular fracture management. Cervical spine injuries, present in 2% to 5% of 

cases, require careful evaluation before treatment. Chest, abdominal, and orthopedic injuries 

occur in 10% to 20% of polytrauma patients, influencing treatment priorities and timing 

according to established trauma protocols. 
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Delayed presentation to medical facilities represents a significant characteristic of mandibular 

fracture epidemiology in many African settings, with substantial proportions of patients seeking 

treatment days, weeks, or even months after initial injury. Studies report that 30% to 50% of 

patients present more than one week after injury, with some series documenting even higher 

rates of delayed presentation in rural populations (Ugboko et al., 2005). Multiple factors 

contribute to this pattern including geographic barriers with limited transportation infrastructure, 

financial constraints delaying healthcare seeking, initial treatment by traditional healers or 

informal providers, lack of awareness regarding the importance of prompt treatment, and use of 

self-medication or traditional remedies. Delayed presentation significantly complicates 

management by allowing early healing in malposition, increasing infection risk, complicating 

fracture reduction, and potentially requiring more aggressive interventions than would have been 

necessary with prompt treatment. 

Treatment Modalities: Principles and Applications 

The management of mandibular fractures in African trauma centers employs a spectrum of 

treatment modalities, each with specific indications, advantages, and limitations within the 

context of available resources and patient populations. Understanding the principles underlying 

each approach and their appropriate applications is fundamental to optimizing outcomes in 

diverse clinical scenarios encountered across African healthcare settings. 

Closed Reduction and Maxillomandibular Fixation 

Closed reduction with maxillomandibular fixation represents the most conservative surgical 

approach to mandibular fracture management, involving fracture reduction through manipulation 

without direct surgical exposure, followed by immobilization achieved through rigid fixation of 

the mandible to the maxilla. This technique relies on the principle that the maxillary dentition, 

when properly aligned with its mandibular counterpart through the patient's normal occlusion, 

provides an accurate template for anatomical reduction of mandibular fractures. The method 

requires intact maxillary dentition or stable maxillary structures to serve as the stable foundation 

against which mandibular reduction is achieved and maintained during the healing period. 

The technical execution of closed reduction begins with careful assessment of the patient's pre-

injury occlusion, ideally obtained through history and examination of dental wear patterns, which 

provide evidence of the patient's habitual occlusal relationships. In African populations where 

documentation of pre-injury dental status is rarely available, this assessment relies heavily on 

clinical examination and understanding of normal occlusal relationships. Mandibular fractures 

are then reduced through gentle manipulation, guided by achieving proper occlusal alignment, 

after which maxillomandibular fixation is applied to maintain the reduction during bone healing. 

Various techniques exist for achieving maxillomandibular fixation, including arch bars with wire 

or elastic fixation, eyelet wiring systems, circummandibular and circumzygomatic wiring, and 
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specialized splints, with selection influenced by available materials, surgeon preference, and 

specific case characteristics. 

Arch bar application represents the most commonly employed maxillomandibular fixation 

technique in African trauma centers with established maxillofacial services. The procedure 

involves adapting prefabricated or hand-formed metallic bars to the dental arches, securing them 

to individual teeth using circumdental wires passed around tooth necks. The mandible is then 

manipulated to achieve proper occlusion with the maxilla, after which stainless steel wires or 

elastic bands are placed between opposing arch bars to maintain the occlusal relationship. The 

rigid fixation provided by wire maxillomandibular fixation completely eliminates mandibular 

movement, ensuring fracture site stability but requiring liquid diet and presenting challenges for 

oral hygiene maintenance. Elastic maxillomandibular fixation permits some mandibular 

mobility, facilitating feeding and oral hygiene while still maintaining reasonable fracture 

stability, though with increased risk of displacement in noncompliant patients or inadequately 

reduced fractures. 

Indications for closed reduction in African trauma centers include favorable fractures with 

minimal displacement where proper reduction can be achieved through manipulation, pediatric 

mandibular fractures where growth considerations favor avoiding surgical exposure and internal 

hardware, edentulous or partially edentulous fractures where plate fixation may be complicated 

by insufficient bone stock, condylar fractures where conservative management often yields 

excellent functional outcomes without surgery, and situations where patient medical 

comorbidities preclude general anesthesia or extensive surgery (Adeola et al., 2010). 

Additionally, resource limitations including absence of plate and screw systems, lack of surgical 

expertise, or infrastructure constraints may necessitate closed reduction as the only available 

treatment option in certain African facilities. 

The success of closed reduction depends critically on patient selection and the ability to achieve 

and maintain adequate fracture reduction throughout the healing period. Favorable fractures 

suitable for closed reduction include greenstick fractures with maintained periosteal continuity, 

minimally displaced fractures with intact opposing cortex providing inherent stability, condylar 

fractures with maintained ramus height and acceptable occlusion, and fractures in children where 

remodeling potential compensates for minor reduction imperfections. Contraindications to closed 

reduction include severely displaced or comminuted fractures where manipulation cannot 

achieve anatomical alignment, fractures with significant bone loss or tissue interposition 

preventing reduction, multiple fractures creating mandibular instability that cannot be adequately 

controlled with maxillomandibular fixation alone, and situations where the maxilla is fractured 

or unstable and cannot provide reliable reference for mandibular reduction. 

The healing period with closed reduction typically requires four to six weeks of 

maxillomandibular fixation, during which patients must maintain liquid or pureed diet and 
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meticulous oral hygiene to prevent complications. This prolonged period of jaw immobilization 

presents significant challenges in African populations where nutritional status may already be 

compromised, dietary preferences favor solid foods, and understanding of oral hygiene principles 

may be limited. Patient education regarding dietary requirements, oral hygiene techniques, and 

signs of complications becomes critically important but may be hindered by language barriers, 

limited health literacy, and cultural factors. Follow-up compliance, essential for monitoring 

fracture healing and identifying complications, may be challenged by geographic distances, 

transportation costs, and competing demands on patients' time and resources. 

Complications associated with closed reduction occur in approximately 10% to 25% of cases in 

African series, with infection representing the most frequent problem at rates of 5% to 15% 

(Adeola et al., 2010). The development of infection relates to oral bacterial flora contamination 

of fracture sites, inadequate oral hygiene during the fixation period, and occasionally pre-existing 

dental infections at the fracture site. Malunion, occurring in 5% to 12% of cases, results from 

inadequate initial reduction, loss of reduction during the healing period due to insufficient 

fixation or patient noncompliance, or premature removal of maxillomandibular fixation. 

Nonunion, while less common at 2% to 5% of cases, may occur when fracture site instability 

prevents osseous healing, particularly in cases with bone loss, infection, or inadequate 

immobilization duration. Temporomandibular joint dysfunction, including pain, clicking, 

limitation of motion, or ankylosis in severe cases, occurs in 5% to 15% of patients following 

prolonged maxillomandibular fixation, particularly when condylar fractures are present. 

Economic considerations favor closed reduction as the most cost-effective treatment modality 

when appropriate, requiring minimal specialized equipment beyond arch bars and wire, avoiding 

the substantial costs of titanium plates and screws, and potentially being performed under local 

anesthesia in some cases, thereby eliminating general anesthesia costs. The technique can be 

taught to general dental practitioners and oral surgeons with relatively brief training periods, 

expanding treatment capacity beyond specialized maxillofacial surgery centers. These factors 

make closed reduction particularly relevant in African healthcare systems where cost constraints 

and limited specialist availability necessitate efficient resource utilization. However, the 

extended treatment duration, potential for complications requiring revision surgery, and patient 

morbidity associated with prolonged jaw immobilization must be considered in overall cost-

benefit analyses. 

Open Reduction and Internal Fixation 

Open reduction and internal fixation has emerged as the preferred treatment modality for 

mandibular fractures in trauma centers worldwide, including those African facilities with 

adequate resources and trained personnel. The technique involves surgical exposure of fracture 

sites through carefully planned incisions, direct visualization and manipulation of fracture 

fragments to achieve anatomical reduction, and stabilization using metallic plates and screws that 
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provide rigid or semi-rigid internal fixation. The evolution of internal fixation principles over 

recent decades, incorporating concepts of load-bearing and load-sharing fixation, compression 

and neutralization plating, and anatomically designed fixation systems, has significantly 

improved outcomes and expanded the range of fractures amenable to this treatment approach. 

The biomechanical principles underlying internal fixation of mandibular fractures derive from 

understanding the forces acting on the mandible during function and the material properties of 

bone and fixation devices. The mandible functions as a curved beam subjected to bending forces 

during mastication, with tension developing along superior borders and compression along 

inferior borders. This stress distribution informs plate positioning strategies where a single plate 

placed along the ideal tension band line at the inferior border may suffice for fractures below the 

dental roots, while fractures in the dentoalveolar region require superior border plating or dual 

plating to neutralize torsional forces. The load-bearing versus load-sharing concept distinguishes 

between situations where fixation hardware must support all functional forces during healing 

(load-bearing, requiring robust fixation) versus those where significant bone contact exists and 

fixation need only maintain reduction while bone shares the load (load-sharing, permitting 

lighter fixation). 

Surgical approaches to mandibular fractures include intraoral and extraoral techniques, each with 

specific indications, advantages, and disadvantages. Intraoral approaches, involving incisions 

along the mandibular vestibule, provide direct access to fractures of the symphysis, 

parasymphysis, body, and angle regions while avoiding visible external scars. The technique 

requires careful attention to mental nerve identification and protection, adequate soft tissue 

reflection to visualize fracture sites and permit plate adaptation, and meticulous hemostasis in the 

confined intraoral space. Extraoral approaches, utilizing incisions in the submandibular, 

retromandibular, or preauricular regions, provide access to posterior body, angle, ramus, and 

condylar fractures, particularly when comminution, infection, or planned bone grafting 

necessitates wider exposure (Shetty et al., 2008). The disadvantage of visible scarring with 

extraoral approaches must be balanced against the superior access and visualization provided, 

with careful surgical technique minimizing scar visibility through proper incision placement in 

natural skin creases and meticulous wound closure. 

Titanium miniplates and screws have become the standard fixation materials for mandibular 

fracture treatment, offering excellent biocompatibility, adequate strength for most applications, 

relatively low cost compared to more specialized systems, and the advantage of not requiring 

routine removal in most cases. Various plating systems exist including standard miniplates (1.5-

2.0mm thickness), reconstruction plates for load-bearing applications (2.4-2.7mm), three-

dimensional plates providing enhanced torsional stability, and locking plate systems where 

screws lock into the plate to create a fixed-angle construct. The selection of appropriate plate 

configuration depends on fracture location, bone quality, presence of teeth at the fracture site, 

and biomechanical considerations. Current principles favor using the minimum hardware 
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necessary to achieve adequate stability, with single miniplate fixation often sufficient for 

favorable fractures and dual plating or reconstruction plates reserved for unfavorable or 

comminuted fractures. 

The technique of open reduction and internal fixation follows systematic steps beginning with 

fracture exposure through the selected surgical approach. Fracture fragments are freed from 

surrounding soft tissue attachments sufficiently to permit mobilization and reduction while 

preserving periosteal blood supply essential for healing. The reduction is achieved under direct 

vision, with careful attention to restoring mandibular anatomy and occlusal relationships. 

Occlusal guidance during reduction may involve establishing maxillomandibular fixation 

temporarily to ensure proper occlusal alignment while fractures are being plated. Plates are 

adapted to conform to mandibular contour, positioned along ideal lines based on fracture location 

and biomechanical principles, and secured with screws engaging both cortices of the mandible. 

The adequacy of fixation is assessed through manual testing of stability and verification of 

proper occlusion, after which wounds are irrigated copiously and closed in layers. 

Indications for open reduction and internal fixation in African trauma centers include displaced 

fractures where anatomical reduction cannot be reliably achieved or maintained with closed 

techniques, comminuted fractures requiring direct visualization and potentially bone grafting, 

fractures in the body region where plating provides superior stability compared to closed 

reduction, bilateral fractures creating mandibular instability, fractures associated with significant 

soft tissue injuries requiring surgical management, and cases where patient factors such as 

intellectual disability, psychiatric disorders, or substance abuse problems preclude compliance 

with prolonged maxillomandibular fixation (Shetty et al., 2008). The expansion of open 

reduction and internal fixation indications over recent decades reflects accumulated evidence of 

superior outcomes for many fracture types, though appropriate case selection remains essential 

for success. 

The advantages of open reduction and internal fixation compared to closed reduction include 

achievement of more anatomical fracture reduction through direct visualization, rigid fixation 

permitting earlier mobilization and return to function, elimination of prolonged 

maxillomandibular fixation allowing normal diet and oral hygiene, reduced treatment duration 

with patients typically returning to normal activities within two to three weeks, and generally 

lower rates of malunion and temporomandibular joint dysfunction. However, disadvantages 

include the need for surgical expertise in maxillofacial fracture management, requirements for 

general anesthesia with associated risks and costs, substantially higher material costs for plates 

and screws, risks of surgical complications including infection, nerve injury, and hardware 

problems, and the occasional need for hardware removal when complications occur or at patient 

request. 
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Success rates for open reduction and internal fixation in African trauma centers with established 

maxillofacial surgery programs range from 88% to 94%, comparing favorably with international 

literature and demonstrating the technique's effectiveness when properly applied in African 

settings (Ugboko et al., 2005). Factors associated with treatment success include early treatment 

intervention before significant healing occurs in malposition, appropriate case selection matching 

fixation strategy to fracture characteristics, adequate surgical training and experience, availability 

of appropriate instrumentation and implants, and effective perioperative management including 

antibiotic prophylaxis and wound care. The achievement of these success rates in resource-

limited African settings demonstrates that excellent outcomes are possible with attention to 

fundamental surgical principles and appropriate resource allocation. 

Complications following open reduction and internal fixation occur in approximately 5% to 15% 

of cases in most African series, representing significant improvement over closed reduction 

complication rates for comparable fracture types. Infection remains the most common 

complication at 3% to 8% of cases, related to intraoral contamination, compromised soft tissue 

coverage, or patient factors including diabetes, smoking, or immunocompromise (Shetty et al., 

2008). Management of infection typically involves antibiotic therapy with culture-directed 

antimicrobial selection when possible, wound care, and in some cases hardware removal if 

infection proves refractory to conservative management. Plate exposure occurs in 2% to 5% of 

cases, particularly with intraoral approaches where the thin oral mucosa may undergo 

dehiscence, revealing underlying plates. Most exposures can be managed conservatively with 

local wound care, though occasionally requiring hardware removal or soft tissue revision. Nerve 

injury, particularly affecting the inferior alveolar nerve at the mental foramen or in the fracture 

site, occurs in 3% to 10% of cases, with most representing temporary neuropraxia resolving over 

weeks to months and only 1% to 2% suffering permanent sensory deficit. 

Malunion and nonunion, while substantially less frequent with open reduction and internal 

fixation compared to closed reduction, still occur in 1% to 5% and 1% to 3% of cases 

respectively. Causes include inadequate initial reduction, insufficient fixation for the fracture 

pattern, infection compromising healing, premature loading before adequate healing, and patient 

factors such as smoking, malnutrition, or systemic diseases affecting bone metabolism. 

Management of malunion and nonunion requires revision surgery with fracture site revision, 

often involving bone grafting, and typically utilizing more robust fixation than initially 

employed. Hardware failure, including screw loosening or plate fracture, occurs in 1% to 3% of 

cases, usually related to inadequate initial fixation, premature loading, or infection. The 

relatively low complication rates achieved in African centers demonstrate that open reduction 

and internal fixation can be performed successfully in these settings when adequate training, 

equipment, and perioperative care protocols are in place. 

The cost-effectiveness of open reduction and internal fixation compared to closed reduction 

presents complex considerations in African healthcare economics. While the initial costs are 
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substantially higher due to implant expenses and operating room utilization, the reduced 

treatment duration, lower complication rates, and improved functional outcomes may provide 

overall economic advantages when broader societal costs including lost productivity are 

considered. Studies from South African trauma centers suggest that open reduction and internal 

fixation may be cost-effective for working-age adults when indirect costs are included in 

analyses, though the substantial upfront costs present barriers to implementation in resource-

constrained facilities (Boffano et al., 2015). The optimal allocation of limited resources between 

expanding access to open reduction and internal fixation versus maintaining more basic services 

for larger populations remains a challenging policy question for African healthcare systems. 

External Fixation Techniques 

External fixation of mandibular fractures involves the percutaneous or limited open placement of 

pins or screws into bone fragments on either side of the fracture, with connection of these pins 

through external connecting bars or frames that maintain fracture reduction and provide stability 

during healing. While less commonly employed as a primary treatment modality in 

contemporary practice, external fixation retains important applications in African trauma centers 

for managing specific clinical scenarios where conventional treatment methods face limitations. 

The technique offers unique advantages in terms of rapid application, minimal hardware 

requirements, and effectiveness in managing severely comminuted or infected fractures. 

The biomechanical principles of external fixation rely on achieving adequate pin purchase in 

bone fragments, appropriate pin configuration to resist deforming forces, and sufficient frame 

rigidity to maintain fracture stability throughout healing. Pin placement follows established 

guidelines including maintaining adequate distance from fracture sites (typically 1-1.5cm), 

achieving bicortical purchase for enhanced stability, avoiding vital structures including teeth, 

nerves, and major vessels, and distributing pins to resist torsional and bending forces. 

Connecting bars or frames are positioned to allow oral function while maintaining reduction, 

with acrylic bars offering the advantage of intraoperative customization and modification while 

metal frames provide standardized connections and potentially greater rigidity. 

Indications for external fixation in African trauma centers include severely comminuted fractures 

where internal fixation would require extensive hardware and might not achieve adequate 

stability, infected or contaminated fractures where placing internal hardware would risk 

treatment failure, fractures with significant bone loss where primary bone grafting is not feasible 

and external fixation serves as temporary stabilization, gunshot injuries with extensive soft tissue 

damage and contamination, and cases requiring damage control surgery where rapid stabilization 

is needed before patient stabilization permits definitive treatment. Additionally, external fixation 

finds application in situations where internal fixation materials are unavailable or cost-

prohibitive, though this represents a less optimal indication when alternatives exist (Adeola et al., 

2010). 



International Journal of Dental Sciences & Research 

International Journal of Dental Sciences & Research, 5(2), July-Dec 2025, website : https://ijdsr.com/     138 

The surgical technique for external fixation application can typically be performed under local 

anesthesia with sedation, offering advantages in patients with medical comorbidities precluding 

general anesthesia or in mass casualty situations where anesthesia resources are overwhelmed. 

Pin insertion sites are infiltrated with local anesthetic, small incisions are made to allow pin 

passage while protecting soft tissues, pins are placed through both cortices using power drill or 

manual technique depending on available equipment, and fractures are reduced manually with 

confirmation of occlusal alignment before connecting bars are fixed to maintain the reduction. 

The procedure typically requires 30 to 60 minutes, substantially less than open reduction and 

internal fixation, allowing rapid treatment of multiple patients in resource-constrained settings. 

External fixation configurations vary from simple unilateral frames adequate for favorable 

fractures to bilateral frames providing enhanced stability for comminuted or unstable fractures. 

The unilateral external fixator, positioned along the inferior border of the mandible, provides 

adequate stability for many body fractures while being cosmetically less obtrusive and simpler to 

apply. Bilateral external fixation, utilizing frames on both sides of the mandible, offers superior 

stability for comminuted fractures, bilateral fractures, or situations requiring three-dimensional 

control. Skeletal pin fixation combined with maxillomandibular fixation creates a hybrid system 

providing excellent fracture stability though at the cost of jaw immobilization similar to closed 

reduction techniques. 

Advantages of external fixation in African trauma centers include rapid application with minimal 

surgical dissection, suitability for contaminated or infected fractures where internal hardware 

would face high failure rates, ability to perform under local anesthesia in many cases, lower 

material costs compared to plate and screw systems when locally fabricated frames are utilized, 

and ease of removal without requiring operating room procedures. The technique provides 

adequate stability for fracture healing in most cases while allowing some oral function, 

particularly when unilateral frames are employed. External fixation also permits delayed 

conversion to internal fixation once soft tissue conditions improve or resources become 

available, serving as a bridging technique in staged treatment protocols. In mass casualty 

situations or austere environments with limited resources, external fixation enables treatment of 

large numbers of patients with relatively simple equipment and supplies. 

Disadvantages of external fixation include aesthetic concerns related to visible external 

hardware, which may be poorly tolerated by some patients and can impact social interactions and 

employment during the treatment period. Pin tract infections occur in 15% to 30% of cases, 

requiring local wound care and occasionally systemic antibiotics, with severe infections 

potentially necessitating pin removal and alternative fixation (Adeola et al., 2010). The risk of 

dental root injury during pin placement necessitates careful preoperative assessment and precise 

surgical technique, though inadvertent root damage occurs in 2% to 5% of cases. Frame 

loosening may develop over time as pins become loose in bone, potentially compromising 

fracture stability and necessitating frame adjustment or conversion to alternative fixation. 
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Patients often find external fixation uncomfortable, interfering with sleep, clothing, and daily 

activities, which may impact treatment compliance and quality of life during the healing period. 

Outcomes with external fixation in African series demonstrate success rates of 80% to 90% when 

appropriately indicated, though with higher complication rates compared to open reduction and 

internal fixation. Studies from Nigerian trauma centers report union rates of 85% to 92% for 

mandibular fractures treated with external fixation, with treatment duration typically ranging 

from six to ten weeks depending on fracture characteristics and healing progression (Ugboko et 

al., 2005). Pin tract infections represent the most common complication, managed with pin site 

care protocols including daily cleaning with antiseptic solutions, topical or systemic antibiotics 

when cellulitis develops, and pin removal if osteomyelitis occurs. Malunion rates of 5% to 12% 

reflect challenges in achieving and maintaining precise anatomical reduction with external 

fixation, particularly in comminuted fractures where fragment positioning may shift during 

healing. 

The role of external fixation in contemporary African trauma center practice has evolved as 

access to internal fixation has expanded, shifting from a primary treatment modality to a more 

selective application for specific indications. However, external fixation retains important utility 

in resource-limited settings and for managing complex cases where internal fixation faces 

limitations. The development of locally manufactured external fixation systems in some African 

countries has reduced costs and improved availability, making the technique more accessible for 

facilities unable to maintain plate and screw inventories. Training programs in external fixation 

application remain important for maxillofacial surgeons working in African settings, ensuring 

this valuable technique remains available when needed. 

Adjunctive Treatment Modalities and Considerations 

Beyond the primary fixation techniques, successful management of mandibular fractures in 

African trauma centers requires attention to various adjunctive treatment modalities and 

supportive measures that significantly influence outcomes. Antibiotic prophylaxis and therapy 

represent critical components of mandibular fracture management, given the communication of 

most mandibular fractures with the oral cavity and its bacterial flora. Standard protocols employ 

broad-spectrum antibiotics covering oral flora including aerobic and anaerobic organisms, with 

penicillin-based regimens remaining first-line choices and alternatives including clindamycin or 

metronidazole combinations for penicillin-allergic patients. The optimal duration of antibiotic 

therapy remains debated, with protocols ranging from single-dose prophylaxis for clean cases to 

prolonged courses for contaminated or infected fractures. African trauma centers must balance 

the benefits of infection prevention against concerns regarding antibiotic resistance, cost 

considerations, and medication availability. 

Pain management constitutes an essential aspect of patient care that significantly impacts 

treatment tolerance and outcomes. Adequate analgesia during the acute injury period, 
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perioperative period, and healing phase improves patient comfort, facilitates oral hygiene 

compliance, and enables nutritional intake. Multi-modal analgesia employing combinations of 

non-opioid analgesics including acetaminophen and non-steroidal anti-inflammatory drugs with 

judicious use of opioids for severe pain provides effective pain control while minimizing adverse 

effects. In African settings, access to analgesic medications may be limited, costs may be 

prohibitive for some patients, and cultural attitudes toward pain expression and management may 

influence treatment patterns. Healthcare providers must work within these constraints while 

striving to provide adequate pain relief as a fundamental component of quality care. 

Nutritional support plays a crucial role in mandibular fracture healing, as adequate protein, 

calorie, vitamin, and mineral intake are essential for bone regeneration and wound healing. 

Patients treated with closed reduction and maxillomandibular fixation face particular challenges 

maintaining adequate nutrition through liquid diets, with studies documenting weight loss 

averaging 5 to 10 kilograms during treatment periods. Nutritional counseling should address 

methods for preparing high-calorie, high-protein liquid supplements using locally available 

foods, though resource limitations in many African settings may constrain nutritional 

optimization. Patients with pre-existing malnutrition, not uncommon in some African 

populations, require particular attention to nutritional supplementation to support healing. The 

impact of nutritional status on complication rates and healing outcomes underscores the 

importance of addressing nutritional needs as an integral component of mandibular fracture 

management. 

Oral hygiene maintenance during mandibular fracture treatment significantly influences infection 

rates and overall outcomes. Patients must receive careful instruction in oral hygiene techniques 

adapted to their treatment modality, including the use of chlorhexidine or other antiseptic rinses, 

careful brushing of accessible tooth surfaces, and irrigation of fracture sites when 

communication with the oral cavity exists. The challenge of maintaining oral hygiene with 

maxillomandibular fixation in place requires patient education and motivation, as poor hygiene 

contributes significantly to infection complications. In African settings where oral hygiene 

practices may vary widely and access to oral hygiene products may be limited, healthcare 

providers must adapt recommendations to available resources while emphasizing fundamental 

principles of keeping the oral cavity and fracture sites clean. 

Smoking cessation counseling represents an important intervention given the well-established 

negative effects of tobacco use on bone healing and complication rates. Nicotine and other 

tobacco constituents impair osseous healing through vasoconstriction reducing blood supply to 

healing sites, direct toxic effects on osteoblasts, and adverse effects on inflammatory and 

immune responses. Studies demonstrate significantly higher rates of infection, nonunion, and 

delayed healing in smokers compared to non-smokers following mandibular fracture treatment. 

While smoking prevalence varies across African countries, rates of 10% to 30% in adult males 

necessitate attention to smoking cessation as a component of fracture treatment protocols. 
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However, the challenges of achieving smoking cessation in acute trauma settings, particularly 

given the addictive nature of nicotine, mean that many patients continue smoking despite 

counseling, representing a modifiable risk factor that often remains unmodified. 

Temporomandibular joint rehabilitation assumes particular importance following mandibular 

fracture treatment, especially for patients who have undergone prolonged maxillomandibular 

fixation or have sustained condylar fractures. Physiotherapy protocols including jaw exercises to 

restore range of motion, muscle stretching to address fibrosis and contracture, and progressive 

functional loading to rebuild masticatory capacity should be initiated following fixation removal 

or as soon as fracture stability permits. Patients may require guidance in performing exercises 

correctly and motivation to persist with rehabilitation programs despite initial discomfort. The 

availability of formal physiotherapy services varies widely across African healthcare facilities, 

with many patients relying on home exercise programs without professional supervision. Despite 

these limitations, attention to jaw rehabilitation significantly impacts functional outcomes and 

patient satisfaction with treatment. 

Dental considerations in mandibular fracture management include addressing teeth in the line of 

fracture, managing associated dentoalveolar injuries, and planning for future dental 

rehabilitation. Controversy exists regarding the fate of teeth in fracture lines, with traditional 

teaching advocating extraction while more contemporary approaches favor retention when teeth 

are useful for occlusal guidance, have adequate periodontal support, and show no evidence of 

infection. In African settings, where access to complex dental rehabilitation may be limited, 

retention of teeth in fracture lines may be more important than in developed countries where 

subsequent implant placement and prosthetic rehabilitation are more readily available. 

Associated dentoalveolar trauma including tooth fractures, luxations, and alveolar process 

fractures requires appropriate treatment including endodontic therapy, splinting, and periodontal 

care. Long-term dental rehabilitation planning should consider the impact of mandibular 

fractures on dental occlusion, temporomandibular joint function, and prosthetic treatment 

options. 

Comparative Analysis of Treatment Outcomes in African Trauma Centers 

The evaluation of treatment outcomes for mandibular fractures across African trauma centers 

reveals important patterns regarding the effectiveness of different treatment modalities in diverse 

resource settings. This comparative analysis synthesizes data from multiple studies conducted in 

various African countries, examining success rates, complication patterns, functional outcomes, 

and factors influencing treatment effectiveness. Understanding these patterns provides evidence-

based guidance for treatment selection and quality improvement initiatives in African 

maxillofacial trauma care. 
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Fracture Union Rates and Treatment Success 

Fracture union rates represent the most fundamental measure of treatment success, indicating the 

percentage of fractures achieving solid bony union without progression to nonunion. Studies 

from African trauma centers report overall union rates of 88% to 95% across all treatment 

modalities, with variations based on fracture characteristics, treatment approach, and institutional 

factors (Boffano et al., 2015). Open reduction and internal fixation demonstrates the highest 

union rates at 90% to 96% in most series, reflecting the anatomical reduction and rigid fixation 

achieved with this technique. Closed reduction with maxillomandibular fixation shows union 

rates of 82% to 91%, with lower success rates primarily in complex or multiply fractured 

mandibles where achieving and maintaining adequate reduction proves challenging. External 

fixation union rates range from 80% to 88%, influenced by the predominant use of this technique 

for more severe injuries in many centers. 

The time to radiographic union varies with treatment modality and fracture characteristics, with 

most mandibular fractures demonstrating solid union by six to eight weeks following treatment. 

Patients managed with open reduction and internal fixation typically show earlier clinical healing 

with ability to resume normal function by four to six weeks, though radiographic union may take 

longer to document. Those treated with closed reduction require maintenance of 

maxillomandibular fixation throughout the healing period, typically four to six weeks, with an 

additional period of soft diet after fixation removal as healing consolidates. External fixation 

treatment duration averages six to ten weeks depending on fracture healing progression and the 

timing of frame removal. Factors associated with delayed union include smoking, malnutrition, 

diabetes, advanced age, fracture site infection, inadequate immobilization, and comminuted 

fractures with bone loss. 

Geographic variations in treatment outcomes across different African regions reflect differences 

in healthcare infrastructure, surgeon training and experience, resource availability, and patient 

populations. Studies from South African trauma centers, generally having access to more 

advanced facilities and resources, report success rates comparable to developed nations with 

union rates exceeding 93% and low complication rates (Boffano et al., 2015). West African 

centers, particularly in Nigeria which has produced substantial research in maxillofacial trauma, 

demonstrate success rates of 85% to 92% with somewhat higher complication rates related to 

delayed patient presentation and resource constraints (Ugboko et al., 2005). East African studies 

report similar patterns with success rates of 82% to 90%, influenced by the prevalence of road 

traffic accidents as injury mechanism and challenges with patient follow-up in rural populations. 

North African centers, benefiting from proximity to European medical systems and training 

programs, generally achieve outcomes approaching European standards. 
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Complication Profiles Across Treatment Modalities 

Infection rates represent a critical outcome measure given the oral cavity communication of most 

mandibular fractures and the risk of bacterial contamination. Overall infection rates across 

African trauma centers range from 5% to 18%, with substantial variation based on treatment 

modality, fracture type, and patient factors. Open reduction and internal fixation shows infection 

rates of 3% to 10% in most African series, comparing favorably with international literature and 

demonstrating that sterile surgical technique and appropriate antibiotic protocols can achieve 

acceptable infection control even in resource-limited settings (Shetty et al., 2008). Closed 

reduction infection rates range from 8% to 15%, primarily related to oral hygiene difficulties 

during prolonged maxillomandibular fixation and pre-existing dental infections at fracture sites. 

External fixation demonstrates the highest infection rates at 12% to 25%, predominantly 

representing pin tract infections rather than deep bone infections, though progression to 

osteomyelitis occurs in 2% to 5% of cases. 

The management of infections complicating mandibular fracture treatment follows established 

principles including culture-directed antibiotic therapy, surgical debridement when purulent 

collections develop, hardware removal if infection proves refractory to conservative 

management, and supportive care including nutritional optimization and management of 

comorbidities. In African settings, challenges in infection management include limited access to 

microbiology services for culture and sensitivity testing, necessitating empiric antibiotic 

selection, restricted formularies that may not include all preferred antimicrobial agents, cost 

barriers to prolonged antibiotic courses, and patient factors including delayed presentation to 

care when infections develop and incomplete treatment due to medication costs or poor follow-

up compliance. Despite these challenges, most infections can be successfully managed with 

appropriate protocols, though treatment duration may be prolonged and occasional cases 

progress to chronic osteomyelitis requiring extensive surgical management. 

Malunion rates, indicating fractures that have healed in non-anatomical position resulting in 

malocclusion or other functional impairments, range from 3% to 15% across African trauma 

centers depending on treatment modality and case selection. Closed reduction demonstrates 

malunion rates of 8% to 15%, reflecting the challenges of achieving and maintaining anatomical 

reduction without direct visualization and internal fixation (Adeola et al., 2010). Open reduction 

and internal fixation malunion rates of 2% to 6% are substantially lower, though still occur due 

to inadequate initial reduction, loss of reduction before fixation application, or healing in 

malposition despite apparent adequate initial reduction. External fixation shows intermediate 

malunion rates of 5% to 12%, influenced by reduction technique challenges and potential loss of 

reduction during healing. The impact of malunion on patient function varies with the degree of 

malposition, with minor discrepancies often well tolerated while significant malunion requires 

corrective osteotomy and refixation. 
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Nonunion, representing failure of fractures to achieve bony union, occurs less frequently than 

malunion but presents more challenging management scenarios. Reported nonunion rates in 

African series range from 2% to 8% overall, with variations based on fracture type and treatment 

approach. Factors predisposing to nonunion include infection, inadequate immobilization, 

excessive soft tissue interposition at fracture sites, bone loss, smoking, malnutrition, and 

systemic diseases affecting bone metabolism including diabetes and HIV infection. The 

management of established nonunion requires revision surgery including fracture site 

debridement to bleeding bone, bone grafting to address gaps or deficiencies, and typically more 

robust fixation than initially employed. Autogenous bone grafting from iliac crest, rib, or 

calvarium provides osteogenic, osteoconductive, and osteoinductive properties essential for 

nonunion healing, though the additional surgical site morbidity and extended procedures 

represent disadvantages in resource-limited settings. 

Hardware-related complications occur in 5% to 12% of patients treated with open reduction and 

internal fixation, including plate exposure through intraoral mucosa (3% to 6% of cases), screw 

loosening (2% to 5%), plate fracture (1% to 2%), and symptomatic hardware necessitating 

removal (5% to 10%). Plate exposure typically occurs in the first three months post-surgery, 

related to thin oral mucosa over plates, inadequate soft tissue coverage at closure, infection, or 

trauma to healing tissues. Management involves local wound care with antiseptic rinses and 

healing by secondary intention in many cases, though persistent exposure or associated infection 

may require hardware removal. Most hardware-related complications can be managed 

conservatively, though approximately 5% of patients ultimately require hardware removal for 

persistent symptoms or complications. The timing of elective hardware removal remains 

controversial, with some surgeons advocating routine removal after fracture healing while others 

remove hardware only when symptomatic, influenced in African settings by cost considerations 

and patient access to care for additional procedures. 

Nerve injury complications, particularly affecting the inferior alveolar nerve, represent important 

outcome measures given the impact of sensory deficits on quality of life. Temporary sensory 

disturbance affecting the lower lip and chin occurs in 15% to 35% of patients following 

mandibular fracture treatment, related to the initial injury, surgical manipulation during 

treatment, or direct nerve involvement in fracture sites (Shetty et al., 2008). Most temporary 

neuropraxias resolve spontaneously over three to six months as nerve recovery occurs, though 

3% to 8% of patients experience persistent sensory deficits at one-year follow-up. Permanent 

sensory loss significantly impacts patient satisfaction despite successful fracture healing and 

anatomical restoration. The informed consent process should address the risk of nerve injury, 

though in African settings where health literacy may be limited and concepts of informed 

consent may be less developed than in Western medicine, ensuring patient understanding of risks 

presents challenges. 
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Temporomandibular joint dysfunction following mandibular fracture treatment occurs in 10% to 

25% of patients, manifesting as pain, clicking, limitation of motion, or deviation on opening. The 

etiology is multifactorial including condylar fractures with residual malposition, prolonged 

maxillomandibular fixation resulting in capsular fibrosis and muscle changes, direct injury to 

temporomandibular joint structures, and possibly constitutional factors predisposing to joint 

dysfunction. Most temporomandibular joint symptoms improve over time with physiotherapy 

and reassurance, though 5% to 10% of patients develop chronic dysfunction requiring ongoing 

management. The prevention of temporomandibular dysfunction through early mobilization 

when fracture stability permits, physiotherapy during recovery, and avoidance of unnecessary 

prolonged immobilization represents an important treatment goal. In African settings where 

specialized temporomandibular joint management resources may be limited, primary prevention 

of dysfunction becomes even more critical. 

Functional Outcomes and Quality of Life 

Functional outcomes following mandibular fracture treatment extend beyond simple fracture 

union to encompass restoration of mastication, speech, and other mandibular functions essential 

to quality of life. Occlusal relationships represent the foundation of masticatory function, with 

restoration of pre-injury occlusion being a primary treatment goal. Studies from African trauma 

centers report achievement of satisfactory occlusion in 85% to 92% of patients treated with open 

reduction and internal fixation, compared to 75% to 85% with closed reduction, reflecting the 

superior anatomical restoration possible with direct visualization and rigid fixation (Boffano et 

al., 2015). Minor occlusal discrepancies may be well tolerated by patients or addressed through 

occlusal equilibration, while major discrepancies significantly impact masticatory efficiency and 

may require orthodontic treatment or revision surgery. 

Mouth opening measurements provide objective assessment of mandibular mobility and 

temporomandibular joint function following treatment. Normal maximum interincisal opening 

averages 40 to 50 millimeters in African populations, with measurements below 35 millimeters 

indicating functionally significant limitation. Studies report that 80% to 90% of patients achieve 

interincisal opening within 10 millimeters of pre-injury values by three months post-treatment, 

with continued improvement over subsequent months as soft tissue remodeling occurs and 

patients regain function through normal use. Patients treated with prolonged maxillomandibular 

fixation show temporary reduction in mouth opening immediately following fixation removal, 

with progressive improvement through physiotherapy and functional use. Persistent limitation of 

mouth opening beyond six months, occurring in 5% to 10% of patients, may indicate 

temporomandibular joint adhesions, ankylosis, or muscle fibrosis requiring more aggressive 

intervention. 

Masticatory efficiency, while more difficult to measure objectively, fundamentally impacts 

patient quality of life and nutritional status. Most patients report returning to normal diet by six 
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to twelve weeks following mandibular fracture treatment, though some continue experiencing 

difficulties with hard or chewy foods for longer periods. The ability to return to traditional 

African diets, which in many cultures include substantial amounts of tough or fibrous foods 

requiring significant masticatory force, represents an important functional outcome from patients' 

perspectives. Studies employing patient-reported outcome measures demonstrate that 85% to 

90% of patients rate their masticatory function as good or excellent by six months post-

treatment, with higher satisfaction rates in patients treated with open reduction and internal 

fixation compared to closed reduction (Ugboko et al., 2005). 

Aesthetic outcomes, while secondary to functional restoration, significantly impact patient 

satisfaction and quality of life. Facial asymmetry resulting from malunion or complications 

affects self-esteem and social interactions, particularly in younger patients. Open reduction 

through intraoral approaches offers aesthetic advantages by avoiding visible facial scars, though 

extraoral approaches when properly executed typically result in well-hidden scars with minimal 

aesthetic impact. The risk of visible scarring must be balanced against the functional benefits of 

adequate fracture treatment, with patient involvement in decision-making when both intraoral 

and extraoral approaches are feasible. In African populations with darker skin tones, 

hypertrophic scarring and keloid formation may be more problematic than in lighter-skinned 

populations, though proper surgical technique including careful incision placement, minimal 

tissue trauma, and meticulous wound closure minimizes scarring risks. 

Return to work or normal activities represents an important socioeconomic outcome, as 

prolonged disability impacts patients' livelihoods and family well-being. Studies report that 

patients treated with open reduction and internal fixation return to work an average of three to 

four weeks post-treatment, compared to six to eight weeks for those managed with closed 

reduction due to prolonged maxillomandibular fixation (Adeola et al., 2010). The economic 

impact of mandibular fractures extends beyond direct medical costs to include lost wages during 

treatment and recovery, reduced earning capacity if permanent functional deficits develop, and 

opportunity costs to family members providing care. In African economies where many workers 

are employed in manual labor or informal sector jobs without paid sick leave or disability 

benefits, even brief periods of incapacity can create significant financial hardship. Treatment 

approaches that minimize disability duration while achieving satisfactory outcomes thus provide 

substantial socioeconomic benefits beyond purely medical considerations. 

Patient satisfaction represents a holistic outcome measure incorporating functional results, 

aesthetic outcomes, treatment experience, and overall impact on quality of life. Surveys from 

African trauma centers report overall satisfaction rates of 80% to 92%, with higher satisfaction 

among patients achieving good functional outcomes, experiencing minimal complications, and 

having expectations aligned with actual results. Factors associated with lower satisfaction 

include persistent pain, functional limitations, visible scarring, prolonged treatment duration, 

financial strain from treatment costs, and complications requiring revision procedures. The 
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informed consent process and patient education throughout treatment help establish realistic 

expectations and may improve satisfaction even when perfect outcomes are not achieved. 

Cultural factors influencing patient satisfaction in African populations include the importance of 

returning to traditional dietary practices, aesthetic preferences that may differ from Western 

norms, and the social and economic imperative of returning to work and family responsibilities 

promptly. 

Resource Considerations and Health Systems Challenges 

The management of mandibular fractures in African trauma centers occurs within healthcare 

systems facing substantial resource constraints, infrastructure limitations, and workforce 

challenges that significantly influence treatment approaches and outcomes. Understanding these 

contextual factors is essential for developing sustainable, effective strategies for maxillofacial 

trauma care that can be successfully implemented across diverse African settings. The challenges 

encompass material resources, human resources, infrastructure and equipment, and health 

systems organization, each requiring thoughtful attention in efforts to improve care quality and 

accessibility. 

Material Resource Limitations and Cost Considerations 

The availability and cost of fixation materials represent primary constraints affecting mandibular 

fracture treatment in many African trauma centers. Titanium plate and screw systems used for 

open reduction and internal fixation carry substantial costs, with a typical mandibular fracture 

requiring materials costing $200 to $500 or more depending on fracture complexity and fixation 

requirements. These costs, while modest by developed country standards, represent significant 

expenditures in African healthcare systems where per capita health spending ranges from $20 to 

$200 annually in many countries. Most African healthcare facilities cannot maintain 

comprehensive inventories of fixation materials, resulting in treatment delays while materials are 

procured, compromises in fixation strategies using whatever materials are available, or 

requirement that patients purchase materials from private suppliers at potentially inflated costs. 

The financial burden on patients and families represents a significant barrier to optimal care, as 

many African countries lack universal healthcare coverage and out-of-pocket expenses constitute 

a major component of health financing. Patients may be required to purchase fixation materials, 

medications, and supplies before treatment can proceed, with costs potentially exceeding several 

months' income for poor families. The catastrophic financial impact of mandibular fracture 

treatment can drive families into poverty, force the sale of productive assets, or result in patients 

forgoing treatment or accepting suboptimal management due to inability to afford preferred 

approaches. Health insurance schemes, where they exist, often provide incomplete coverage of 

maxillofacial trauma care, and the informal employment of many African workers excludes them 

from employer-based insurance programs. Addressing the financial barriers to mandibular 
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fracture treatment requires systemic health financing reforms, expanded insurance coverage, and 

consideration of cost-effectiveness in treatment protocol development. 

Alternative approaches to reducing material costs include local manufacturing of fixation 

devices, though this presents technical and regulatory challenges. Some African countries have 

developed capacity for manufacturing basic surgical instruments and potentially simple fixation 

plates, though achieving the precision and quality control necessary for internal fixation 

hardware remains challenging. Regional cooperation in procurement, allowing pooling of 

demand to negotiate better pricing from manufacturers, offers potential benefits but requires 

coordination across national healthcare systems with different priorities and capacities. The 

development of appropriate technology approaches, seeking to deliver effective treatment at 

lower cost rather than simply transplanting expensive Western technologies, deserves greater 

attention in African maxillofacial surgery. This might include wider use of well-designed closed 

reduction and external fixation techniques when appropriate, development of simplified fixation 

systems optimized for common fracture patterns, and emphasis on preventive strategies to reduce 

fracture incidence. 

The cost of perioperative care including anesthesia, medications, hospital stay, and follow-up 

visits contributes substantially to overall treatment costs and must be considered in comparative 

assessments of treatment modalities. Open reduction and internal fixation typically requires 

general anesthesia with associated costs and risks, operating room time with staffing and 

equipment expenses, and postoperative hospitalization averaging two to four days. Closed 

reduction may be performed under local anesthesia in some cases, potentially in outpatient 

settings, though the prolonged treatment duration and need for weekly follow-up visits incur 

indirect costs. External fixation offers intermediate cost profiles with potentially shorter 

operating room times and anesthesia requirements, though frame materials and follow-up care 

for pin site management add expenses. Comprehensive economic analyses should incorporate all 

direct and indirect costs to identify truly cost-effective strategies rather than focusing narrowly 

on material costs alone. 

Human Resource Challenges 

The shortage of trained maxillofacial surgeons represents a critical constraint in African 

healthcare systems, with most countries having fewer than one specialist per million population 

compared to ratios of 10 to 30 per million in developed nations. This workforce deficit results in 

concentration of expertise in major urban centers, leaving vast rural areas without access to 

specialized care, overwhelming workloads for available specialists that may compromise care 

quality and limit teaching and research activities, and delayed treatment as patients wait for 

specialist evaluation or travel long distances to specialized centers. The training pipeline for 

maxillofacial surgeons in Africa faces challenges including limited training program capacity 

with many countries having only one or two training institutions, financial constraints limiting 
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trainee positions and educational resources, and migration of trained specialists to developed 

countries offering better compensation and working conditions, the so-called "brain drain" 

phenomenon. 

Addressing the human resource crisis requires multi-faceted approaches including expanding 

training capacity through increasing training positions and supporting additional training 

programs, retaining trained specialists through competitive compensation and improved working 

conditions, task-shifting with training of general dentists and oral surgeons in basic mandibular 

fracture management to expand treatment capacity, and developing regional referral systems that 

concentrate complex cases at specialized centers while distributing more routine care to 

peripheral facilities. International partnerships, with training support from institutions in 

developed countries, can accelerate specialist workforce development, though care must be taken 

that such partnerships build sustainable local capacity rather than creating dependencies. 

Telemedicine and teleconsultation systems offer potential to extend specialist expertise to remote 

locations, though infrastructure requirements and regulatory frameworks for such systems are 

still developing in most African countries. 

The role of non-specialist providers in mandibular fracture management deserves careful 

consideration, as realistically, the specialist workforce will remain insufficient for the 

foreseeable future in most African countries. General dentists with appropriate additional 

training can manage many mandibular fractures, particularly favorable fractures amenable to 

closed reduction or simple open reduction and internal fixation. Oral and maxillofacial surgery 

training at the bachelor's level, offered in some African countries, produces practitioners capable 

of managing routine mandibular fractures while referring complex cases to fully qualified 

specialists. Emergency medicine physicians and general surgeons working in trauma centers 

require training in initial assessment and stabilization of facial injuries, appropriate referral for 

specialty care, and basic management when specialists are unavailable. Developing clear 

competency-based curricula and supervision systems for non-specialist providers ensures safe 

practice while expanding treatment access. 

The education and training of maxillofacial surgery residents and continuing professional 

development for practicing surgeons require attention to ensure up-to-date knowledge and skills. 

Many African training programs follow curricula and assessment approaches inherited from 

former colonial powers, which may not optimally address African healthcare needs and realities. 

Developing curricula that emphasize resource-appropriate approaches, common injury patterns 

in African populations, management of delayed presentations and complications, and adaptation 

of techniques to available resources better prepares trainees for African practice. Continuing 

education through conferences, workshops, and online learning platforms helps practicing 

surgeons maintain current knowledge, though the costs and time requirements of such activities 

present barriers for busy clinicians in resource-limited settings. Professional societies play 
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important roles in providing education, developing practice standards, and advocating for 

improved resources and working conditions for maxillofacial surgery in Africa. 

Infrastructure and Equipment Limitations 

Operating theater capacity represents a significant bottleneck in many African trauma centers, 

with limited numbers of operating rooms, frequent equipment failures, inadequate sterilization 

capacity, and shortages of essential supplies constraining surgical throughput. Mandibular 

fracture patients often wait days or weeks for operating theater availability, during which time 

early healing in malposition can occur, infection risks increase, and patient suffering continues. 

Addressing operating theater constraints requires investments in infrastructure and equipment, 

improved maintenance systems to minimize downtime, enhanced supply chain management to 

prevent stockouts of essential materials, and scheduling protocols that ensure emergency and 

trauma cases receive appropriate priority. The development of dedicated maxillofacial operating 

lists, where demand justifies, can improve efficiency and ensure specialized equipment and 

expertise are available. 

Imaging capabilities essential for mandibular fracture diagnosis and treatment planning are 

inconsistently available across African trauma centers. While most facilities have conventional 

radiography, the quality may be suboptimal due to aging equipment or inadequate technical 

expertise. Panoramic radiography, extremely valuable for mandibular fracture assessment, is 

available primarily in larger urban centers, forcing reliance on less optimal conventional 

radiographs in many facilities. Computed tomography, increasingly considered standard for 

complex facial fractures in developed countries, remains unavailable or unaffordable for most 

African patients, though where available has substantially improved surgical planning and 

outcomes (Boffano et al., 2015). The lack of advanced imaging necessitates greater reliance on 

clinical examination skills and may result in missed fractures or incomplete assessment of injury 

patterns. Investments in imaging infrastructure, potentially including mobile or shared equipment 

serving multiple facilities, could significantly improve diagnostic capabilities. 

Sterilization and infection control infrastructure critically affects surgical outcomes, as 

inadequate sterilization of instruments and implants leads to infection complications. Many 

African facilities face challenges with sterilization including aging autoclaves with questionable 

reliability, inadequate sterilization monitoring and quality assurance systems, limited capacity 

relative to surgical volumes, and occasional power outages interrupting sterilization cycles. 

These issues necessitate extra vigilance in infection prevention, though may still result in higher 

infection rates than in facilities with modern sterilization systems. Infection control beyond 

sterilization, including environmental cleaning, hand hygiene, and sterile technique during 

procedures, requires attention and resources often in short supply. International standards and 

guidelines for surgical infection prevention must be adapted to African realities while 

maintaining focus on the fundamental principles of aseptic technique and barrier precautions. 
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Power supply reliability affects every aspect of trauma center operations, as many African 

countries experience frequent power outages disrupting surgical procedures, sterilization cycles, 

imaging equipment operation, refrigeration for medications and blood products, and electronic 

health records where implemented. Backup generators provide some protection but may be 

aging, poorly maintained, or lack adequate fuel supplies. Operating during power outages by 

flashlight or headlamp, though sometimes necessary, compromises surgical quality and safety. 

The development of renewable power sources including solar systems offers potential solutions 

for improving power reliability in African healthcare facilities, particularly in rural areas far from 

national power grids. Planning procedures for times of day when power is most reliable, 

maintaining manual backup systems for critical functions, and accepting occasional cancellations 

or delays due to power failures represent practical adaptations to current realities. 

Discussion: Optimizing Mandibular Fracture Management in African Settings 

The comparative analysis of mandibular fracture treatment modalities in African trauma centers 

reveals complex patterns reflecting the interplay of clinical factors, resource constraints, and 

health systems characteristics. Optimizing mandibular fracture management requires evidence-

based treatment selection, quality improvement initiatives, health systems strengthening, and 

injury prevention strategies, each adapted to diverse African contexts. The following discussion 

synthesizes findings and proposes pathways toward improved care for patients with mandibular 

fractures across the African continent. 

Treatment selection algorithms developed in resource-rich settings cannot be directly 

transplanted to African trauma centers but require thoughtful adaptation to local conditions. An 

ideal approach might employ open reduction and internal fixation as the preferred treatment 

modality for displaced mandibular fractures, given superior outcomes documented in African 

and international literature, while recognizing that resource constraints, patient factors, and 

specific fracture characteristics may necessitate alternative approaches (Shetty et al., 2008). 

Closed reduction retains important applications for favorable fractures, pediatric cases, and 

situations where open reduction is contraindicated or unavailable, with success rates of 80% to 

85% demonstrating effectiveness for appropriately selected cases (Adeola et al., 2010). External 

fixation serves valuable roles in severely comminuted fractures, infected or contaminated cases, 

and as a bridging technique when definitive fixation must be delayed, though should not be 

viewed merely as a "poor man's alternative" to internal fixation but rather as a technique with 

specific indications in the treatment armamentarium. 

The timing of mandibular fracture treatment significantly influences outcomes, with early 

treatment within the first week after injury associated with better results than delayed treatment. 

However, African trauma centers must balance the goal of early treatment against resource 

realities including operating theater availability, material procurement times, and patient factors 

such as delayed presentation and need to arrange financing. Establishing clear triage protocols 
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that prioritize fractures most time-sensitive for treatment, developing systems for rapid material 

procurement, and creating financial assistance mechanisms for indigent patients can reduce 

treatment delays. For patients presenting beyond the ideal treatment window, surgeons must 

adapt techniques to address early healing and may need to accept suboptimal anatomical 

reduction in cases where prolonged manipulation would cause excessive trauma. 

Quality improvement in mandibular fracture management requires systematic approaches 

including development of treatment protocols and clinical practice guidelines adapted to local 

contexts, implementation of outcome monitoring systems tracking union rates, complications, 

and functional results, regular morbidity and mortality reviews analyzing complications and 

identifying improvement opportunities, and participation in benchmarking activities comparing 

outcomes across facilities to identify best practices. International collaborations and partnerships 

can support quality improvement by providing external perspectives, sharing best practices from 

other settings, and connecting African practitioners with global professional communities. 

However, quality improvement must be led by African clinicians who understand local contexts 

and can identify practical, sustainable interventions rather than unrealistic recommendations 

based on resource-rich environments. 

Infection prevention represents a high-impact quality improvement opportunity given the 

substantial burden of infectious complications in mandibular fracture treatment. Evidence-based 

infection prevention strategies include appropriate antibiotic prophylaxis with timing and agent 

selection based on current evidence, meticulous sterile technique during surgical procedures, 

careful wound closure ensuring adequate soft tissue coverage of hardware, patient education 

regarding oral hygiene during treatment and signs of infection, and systematic monitoring of 

infection rates with investigation of clusters and trends. Many of these interventions require 

minimal resources beyond training and protocol development, offering high return on investment 

in terms of reduced complications and improved outcomes. Audit and feedback mechanisms, 

where infection rates are measured and reported to surgical teams, can motivate attention to 

infection prevention principles and identify opportunities for improvement. 

The development of multidisciplinary trauma teams improves care for patients with complex 

injuries including mandibular fractures with associated injuries. Establishing protocols for 

trauma patient evaluation following Advanced Trauma Life Support principles ensures 

systematic assessment and appropriate prioritization of life-threatening injuries before addressing 

facial fractures. Communication between emergency physicians, general surgeons, 

neurosurgeons, and maxillofacial surgeons optimizes timing and coordination of multiple 

procedures. In African trauma centers where specialist availability may be limited, clear referral 

pathways and telemedicine consultation systems can bring specialist expertise to bear even when 

physical presence is not immediately possible. Regular multidisciplinary trauma conferences 

reviewing complex cases provide learning opportunities and strengthen interdisciplinary 

relationships essential for optimal patient care. 
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Training and education initiatives represent investments with multiplicative effects as trained 

clinicians treat thousands of patients over their careers and train subsequent generations. 

Curriculum development for undergraduate dental students should ensure all dentists graduate 

with basic competencies in facial trauma assessment and management, creating a workforce 

capable of providing initial care even in facilities without specialists. Postgraduate training 

programs in oral and maxillofacial surgery must balance exposure to advanced techniques with 

practical skills relevant to African practice, ensuring graduates can function effectively in 

resource-limited environments while aspiring to international standards. Continuing professional 

development through workshops, conferences, and online learning platforms helps practicing 

surgeons maintain current knowledge, with emphasis on evidence-based approaches and 

practical techniques applicable to African contexts. Simulation-based training using models or 

virtual reality can provide opportunities to develop surgical skills without patient risk, though the 

costs and infrastructure requirements limit current implementation in most African settings. 

Research and evidence generation from African trauma centers must expand to address 

knowledge gaps specific to African populations and settings. Many management questions 

remain inadequately addressed, including optimal treatment approaches for delayed presentations 

common in African practice, outcomes of resource-appropriate treatment modifications, cost-

effectiveness analyses comparing treatment modalities in African economic contexts, and 

epidemiological studies documenting injury patterns and risk factors in diverse African 

populations. Strengthening research capacity requires supporting African researchers through 

training in research methodology, providing infrastructure and funding for research activities, 

developing collaborative research networks across African institutions, and ensuring African 

researchers have opportunities to publish findings and contribute to international medical 

knowledge. International research partnerships should emphasize capacity building and equitable 

collaboration rather than extraction of data from African settings for publication by non-African 

researchers. 

The role of prevention in reducing mandibular fracture burden deserves greater attention, as 

preventing injuries eliminates treatment costs and patient suffering while freeing healthcare 

resources for other priorities. Road traffic safety initiatives represent high-impact prevention 

opportunities given that traffic accidents cause 40% to 60% of mandibular fractures in most 

African series. Effective interventions include enforcement of traffic laws including speed limits, 

drunk driving prohibitions, and seatbelt and helmet requirements, infrastructure improvements 

addressing dangerous road conditions and providing safe pedestrian facilities, vehicle safety 

standards ensuring crashworthiness and occupant protection, public education regarding traffic 

safety, and development of emergency medical services to improve outcomes when crashes 

occur (Ugboko et al., 2005). While these interventions fall largely outside the healthcare sector, 

medical professionals can advocate for traffic safety policies and contribute expertise regarding 

injury prevention. 
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Interpersonal violence prevention, addressing the second leading cause of mandibular fractures 

in many African settings, requires multisectoral approaches including alcohol control policies to 

limit excessive consumption, community development programs addressing unemployment and 

social conditions fostering violence, conflict resolution and anger management programs, 

domestic violence prevention and response systems, and law enforcement strategies. Healthcare 

providers contribute through documenting assault-related injuries, providing forensic evidence 

for prosecution, referring victims to support services, and advocating for violence prevention 

policies. Sports safety, workplace safety, and fall prevention in elderly populations represent 

additional prevention opportunities requiring attention from public health authorities, regulatory 

agencies, and community organizations. 

Health systems strengthening provides the foundation for improved trauma care including 

mandibular fracture management. Essential components include adequate health financing 

ensuring resources for trauma care including personnel, facilities, equipment, and supplies, 

rational human resource policies supporting training, deployment, and retention of healthcare 

workers, supply chain management ensuring consistent availability of essential materials and 

medications, infrastructure development providing facilities, power, water, and communications 

necessary for modern healthcare, and governance systems ensuring accountability, quality 

standards, and patient safety. These systemic issues extend far beyond maxillofacial surgery, 

requiring political commitment, sustained investment, and coordinated action across multiple 

sectors. However, the specialty community can advocate for the importance of trauma care, 

document unmet needs and resource gaps, and contribute technical expertise to health systems 

strengthening initiatives. 

Regional cooperation offers opportunities to address challenges beyond the capacity of 

individual countries or institutions. Regional training centers serving multiple countries can 

concentrate expertise and resources to deliver high-quality education more efficiently than 

duplicating programs in every country. Procurement cooperatives can negotiate better pricing for 

fixation materials and equipment through pooled demand. Research networks can conduct 

multicenter studies with sample sizes adequate to address important questions. Professional 

societies operating at regional levels can develop practice standards, organize continuing 

education, and advocate for improved resources and policies. Telemedicine networks can 

connect specialists across regions for consultation and education. These collaborative approaches 

require overcoming barriers of language, political relationships, and national pride but offer 

substantial potential benefits. 

The appropriate role of international partnerships in supporting African maxillofacial trauma 

care requires careful consideration to ensure such partnerships genuinely strengthen African 

capacity rather than creating dependencies or extracting resources. Productive partnerships 

feature African leadership and agenda-setting ensuring priorities align with African needs, 

capacity building with knowledge and skills transfer to African institutions and individuals, 
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sustainable approaches that continue beyond external funding periods, mutual respect and 

equitable relationships between partners, and commitment to long-term engagement rather than 

brief interventions. International partners can provide training support, facilitate access to 

equipment and materials, support research collaborations, and connect African practitioners with 

global professional networks. However, the ultimate goal must be self-sufficient African 

healthcare systems capable of providing excellent care without ongoing external support. 

Technology and innovation offer potential pathways to improved care despite resource 

constraints, though must be carefully evaluated to ensure appropriateness to African contexts. 

Digital technologies including electronic health records, telemedicine systems, and mobile health 

applications can improve care coordination, extend specialist expertise, and support patient 

education. However, infrastructure requirements including reliable internet connectivity, power, 

and devices may limit implementation in many African settings. Three-dimensional printing 

technology offers intriguing possibilities for custom fixation plates and surgical planning guides, 

though current costs and technical requirements exceed most African facilities' capacities. 

Artificial intelligence applications in radiology interpretation and decision support may 

eventually assist clinicians, though require validation in African populations before 

implementation. Innovation should focus on appropriate technology providing practical solutions 

to real African healthcare challenges rather than simply transferring expensive technologies that 

prove unsustainable. 

Patient and community engagement represents an underutilized opportunity to improve outcomes 

through enhancing treatment adherence, supporting injury prevention initiatives, reducing stigma 

associated with facial injuries, and providing peer support. Patient education materials in local 

languages explaining mandibular fractures, treatment options, and self-care responsibilities can 

improve understanding and compliance. Community health workers can support patients during 

treatment, assist with transportation to appointments, and reinforce adherence messages. Patient 

advocacy groups, while not well established for maxillofacial trauma in most African countries, 

could raise awareness, support affected individuals, and advocate for improved services. 

Engaging patients and communities as partners in care rather than passive recipients improves 

outcomes while empowering individuals to take active roles in their health. 

The measurement and reporting of outcomes represents an essential component of quality 

improvement and evidence generation. African trauma centers should implement systematic 

outcome assessment including fracture union rates, complication rates with specific 

documentation of infection, malunion, nonunion, and nerve injury, functional outcomes 

including occlusion, mouth opening, and masticatory efficiency, patient-reported outcomes 

addressing satisfaction, quality of life, and return to function, and economic outcomes including 

treatment costs and time away from work or normal activities. Standardized outcome measures 

facilitate comparisons across institutions and with international literature, though must be 

adapted to African contexts and resources. Registry systems collecting data from multiple 
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centers can provide robust evidence regarding treatment effectiveness, identify best practices, 

and document the burden of maxillofacial trauma to support resource advocacy. 

Conclusion 

The management of mandibular fractures in African trauma centers encompasses a diverse array 

of treatment modalities implemented within varied resource environments, yielding outcomes 

that demonstrate both the challenges and successes of African healthcare systems. This 

comparative study has examined the epidemiology of mandibular fractures across the African 

continent, analyzed treatment approaches including closed reduction, open reduction and internal 

fixation, and external fixation techniques, and evaluated outcomes achieved in diverse 

institutional settings. The findings reveal that African trauma centers can achieve excellent 

outcomes approaching international standards when adequate resources and trained personnel are 

available, while also highlighting significant challenges related to resource constraints, delayed 

patient presentations, and health systems limitations that must be addressed to optimize care. 

Open reduction and internal fixation has emerged as the preferred treatment modality for most 

displaced mandibular fractures, demonstrating success rates of 90% to 96% with relatively low 

complication rates when appropriately applied. The technique offers advantages of anatomical 

reduction, rigid fixation permitting early mobilization, and improved functional outcomes 

compared to more conservative approaches. However, the substantial costs of fixation materials, 

requirements for surgical expertise and infrastructure, and need for general anesthesia limit 

accessibility in many African settings, necessitating continued attention to resource-appropriate 

alternatives. Closed reduction with maxillomandibular fixation remains an important treatment 

option for favorable fractures, pediatric cases, and situations where open reduction is 

contraindicated or unavailable, achieving union rates of 82% to 91% despite higher complication 

rates than internal fixation. External fixation serves valuable roles in managing severely 

comminuted fractures, infected cases, and as a bridging technique, demonstrating success rates 

of 80% to 88% for appropriately selected patients. 

The epidemiological patterns of mandibular fractures in Africa differ markedly from those 

observed in developed nations, with road traffic accidents representing the predominant 

etiological factor accounting for 40% to 60% of cases, reflecting broader challenges of road 

safety, vehicle standards, and trauma care systems on the continent. The high frequency of 

delayed presentations, with 30% to 50% of patients seeking care more than one week after injury 

in many series, complicates treatment and contributes to higher complication rates compared to 

settings where early treatment is the norm. The demographic concentration of injuries in young 

adult males between 21 and 40 years of age, representing the most economically productive 

segment of the population, underscores the socioeconomic impact of mandibular fractures 

extending beyond direct healthcare costs to include lost productivity, family hardship, and 

broader societal burden. 
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Resource considerations fundamentally shape treatment approaches in African trauma centers, 

with material costs, human resource shortages, infrastructure limitations, and health systems 

challenges constraining optimal care delivery. The shortage of trained maxillofacial surgeons, 

with most African countries having fewer than one specialist per million population, necessitates 

task-shifting to general dentists and oral surgeons while simultaneously expanding training 

capacity to grow the specialist workforce. Equipment and infrastructure limitations including 

operating theater capacity, imaging capabilities, sterilization systems, and power reliability 

require ongoing attention and investment to support modern surgical care. Health financing 

systems that rely heavily on out-of-pocket payments create catastrophic financial burdens for 

patients and families while limiting access to optimal treatments, demanding reforms to improve 

financial risk protection and expand healthcare coverage. 

The path forward requires multifaceted approaches addressing clinical care, health systems 

strengthening, prevention, and research. Evidence-based treatment protocols adapted to African 

contexts can optimize outcomes within resource constraints while maintaining aspirations toward 

international standards. Quality improvement initiatives focused on high-impact interventions 

including infection prevention, treatment timing, and outcome monitoring can enhance care 

quality with relatively modest resource investments. Prevention strategies addressing road traffic 

safety, interpersonal violence, and other injury mechanisms offer potential to reduce fracture 

burden while generating broader societal benefits. Research from African institutions must 

expand to address knowledge gaps specific to African populations and generate evidence 

supporting optimal care strategies for resource-limited settings. 

International collaboration and South-South cooperation offer opportunities to accelerate 

progress through sharing expertise, supporting training, facilitating research, and providing 

access to resources. However, such partnerships must be structured to build sustainable African 

capacity rather than creating dependencies, with African leadership ensuring priorities align with 

continental needs and aspirations. Regional cooperation among African countries can achieve 

efficiencies in training, procurement, and knowledge generation beyond the capacity of 

individual nations acting alone. Professional societies, academic institutions, and governmental 

health authorities all have important roles in advancing maxillofacial trauma care across the 

continent. 

The substantial burden of mandibular fractures in Africa, affecting thousands of individuals 

annually with significant morbidity and socioeconomic impact, demands continued attention 

from healthcare systems, policymakers, researchers, and the international community. While 

challenges remain formidable, the successes documented in this review demonstrate that 

excellent outcomes are achievable in African settings with appropriate resources, training, and 

systems support. The resilience and innovation of African healthcare workers adapting care to 

resource realities while striving for optimal outcomes deserves recognition and support. 

Continued investment in trauma care infrastructure, surgical training, research capacity, and 
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prevention initiatives will yield substantial returns in reduced suffering, improved outcomes, and 

enhanced productivity across African populations. 

Future research should address several priority areas including comparative effectiveness of 

treatment modalities in African populations, cost-effectiveness analyses informing resource 

allocation decisions, optimal management approaches for delayed presentations, prevention 

strategies tailored to African contexts, and health systems interventions to improve access and 

quality. Strengthening research capacity in African institutions through training, infrastructure 

support, and collaborative networks will enable generation of locally relevant evidence while 

contributing to global medical knowledge. The ultimate goal must be healthcare systems capable 

of providing timely, effective, patient-centered care for mandibular fractures to all Africans 

regardless of socioeconomic status or geographic location, implemented through sustainable 

approaches under African leadership. 
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