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ABSTRACT 

 

Purpose: The administration of prophylactic doses of antibiotics is a standard procedure in the 

treatment of maxillofacial fractures. Maxillofacial fractures occur most frequently, and 

antibiotic therapy is often overused before and after surgery. Despite numerous studies, there 

are still no clear-cut treatment regimens. The present study aimed to empirically evaluate this 

aspect. 

 

Materials and methods: The authors  conducted  an extensive review  of  articles available  in 

PubMed, Google Scholar, UpToDate, Science Direct, and Cochrane databases. The keywords 

mandibular fractures, maxillary fractures, antibiotic prophylaxis, antibacterial agents, 

postoperative antibiotic prophylaxis, mandible fracture; antibiotics, open reduction, internal 

fixation. Studies published between 1970 and 2021 were included in the review. 

 

Results: Adding postoperative antibiotic prophylaxis to the standard preoperative and/or 

perioperative antibiotic regimens showed no significant reduction in the risk of surgical site 

infections. Similarly, no difference was observed in infection risk when the analysis focused 

specifically on mandibular fractures or procedures involving open surgical techniques. We 

should also take into account the patient's general diseases that increase the risk of infection. 

The situation in which prophylaxis unequivocally needs to be applied is the connection of the 

fracture gap with the oral cavity (open fractures) or sinuses. 
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Conclusion: The evidence for prophylactic antibiotic use in maxillofacial fractures is weak and 

inconsistent, with no clear recommendations on type, dose, or duration. Each treatment should 

be individualized and tailored to the particular clinical case. Particular attention should be paid 

to the patient's medical condition, comorbidities, and the type and extent of the injury. Routine 

antibiotic therapy in patients belonging to the low-risk group carries negative consequences, 

such as the development of antibiotic-positivity. 

 

Keywords: Mandibular fractures, maxillary fractures, antibiotic prophylaxis, antibacterial 

agents, postoperative antibiotic prophylaxis, mandible fracture; antibiotics, open reduction, 

internal fixation. 

 

 

INTRODUCTION 

 

Maxillofacial surgery primarily focuses on treating fractures of the facial skeleton. Many cases 

arise from accidents, assaults, or other traumatic injuries and often require surgical intervention. 

The mandible is the most commonly affected area in these fractures. (1, 2). Maxillofacial 

trauma is associated with a high risk of infection due to its anatomical proximity to the oral 

cavity, sinuses, and skin. In cases of acute or chronic sinusitis or impaired sinus drainage, 

patients with traumatic fractures of the maxillary, orbital, ethmoid, and frontal sinuses may face 

an elevated risk of infection and subsequent complications (3,4).  

Additionally, dental fractures that communicate with the oral cavity and its microbial flora, as 

well as open fractures exposed to the skin, are significantly more susceptible to infection, 

potentially complicating fracture healing and repair (5,6,7,8).  

Lastly, open reduction and internal fixation (ORIF) procedures carry up to a fourfold higher 

risk of infection compared to closed reduction techniques. (9,10).  

To mitigate this risk, preventive and therapeutic antibiotic treatments are routinely used. The 

risk of infection in fractures is greatly influenced by the presence of comorbidities, including 

disorders affecting various body systems. (11, 12, 13).  

The type of antibiotic, the duration of treatment, and the necessity of their use in certain clinical 

situations are still being researched. Antibiotic prophylaxis for craniofacial fractures is still a 

practice, research is still ongoing on the necessity of its use, and there is much discussion as to 

whether it is being overused. Overprescription and misuse of antibiotics significantly contribute 

to the growing problem of antimicrobial resistance, toxicity, allergic reactions, and dangerous 
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drug interactions (8,14,15), which raises concerns within the medical community. This review 

critically examines the role of antibiotic therapy in the treatment of craniofacial fractures, to 

determine appropriate management while minimizing side effects, particularly antibiotic 

resistance. 

 

MATERIALS & METHODS 

 

For the purpose of conducting the review, studies that best described the analyzed problem were 

selected from a wide range of research. These studies consisted of a selection of available 

analyses previously conducted by various researchers worldwide.  

The research took into account a wide range of both randomized and non-randomized studies 

focusing on the application of antibiotic therapy in patients suffering from maxillofacial 

fractures. To review the literature on the topic of the role of Antibiotic Therapy in the 

Management of Facial Fractures, outcomes Pubmed, Google Scholar, Science Direct were 

searched using the following keywords: mandibular fractures, maxillary fractures, antibiotic 

prophylaxis, antibacterial agents, postoperative antibiotic prophylaxis, mandible fracture; 

antibiotics, open reduction, internal fixation. Studies published between 1998 and 2021 were 

included. 

 

RESULTS 

 

The comparative analysis included descriptions of treatments for patients undergoing open 

reduction and internal fixation (ORIF), which is currently the standard procedure, as well 

as closed reduction (CR) and intermaxillary fixation (IMF). ORIF has been shown to reduce 

complications, improve patient satisfaction, and shorten hospital stays (16,17), despite its 

higher cost (18,19). 

 

Panayiotis A. Kyzas qualified 31 studies the systematic review , nine of them were RCTs and 

were further analyzed. A total of 954 patients were analyzed in 9 RCTs. 

Treatment varied from study to study (ORIF, CR, MMF, or both), but most patients received 

ORIF. The author highlights two main groups of antibiotics used: penicillins and 

cephalosporins. However, in 42% of the analyzed studies, the specific type of antibiotic was 

not mentioned. Nearly half of the studies (15 out of 31, or 48%) did not specify the route of 
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administration, and the majority (23 out of 31, or 74%) did not provide details on antibiotic 

dosage. 

Despite these gaps in data, the quantitative analysis indicates that postoperative infection rates 

ranged from 4.5% to 62% in studies where no antibiotics were used. In contrast, studies where 

antibiotics were administered post-surgery reported infection rates ranging from 1.9% to 29.4%. 

Based on the analysis, it can be suggested that prophylactic antibiotic therapy has a positive 

impact on postoperative healing. However, the study does not provide a definitive stance on the 

routine use of antibiotics. Predictably, penicillins and cephalosporins were the most commonly 

used antibiotic classes (16). 

 

Dawoud, et al. presented 16 studies involving a total of 3,285 patients, 7 of which were 

randomized controlled trials (RCTs). The remaining 9 were retrospective studies based on 

randomization. The analysis highlighted significant differences in factors such as timing, 

dosage, and duration of treatment. The groups were divided into those who received antibiotic 

prophylaxis and those who did not. Another division is concerned with the timing of antibiotic 

administration. However, the findings do not provide a clear basis for making definitive 

recommendations regarding prescribed antibiotic therapy (17). 

 

Multiple fractures in the craniofacial region are a situation in which antibiotic prophylaxis is 

required (18). In the case of mandibular and alveolar fractures, penicillins and their derivatives 

and also third-generation cephalosporins are used. Many clinical situations do not require 

antibiotic therapy, but it is definitely overused, even if the fracture is not complicated but 

antibiotic therapy is used only to reduce the possibility of infection (19-22). There is no basis 

for the use of antibiotics for the first 72 hours, except in situations where complications such as 

abscesses or osteitis develop. Then it is no longer prophylaxis, and we should start talking about 

treatment (23-25). There are no specific guidelines for orbital fractures (26) The situation in 

which prophylaxis unequivocally needs to be applied is the connection of the fracture gap with 

the oral cavity (open fractures) or sinuses. In this case, we should reach for cephalosporins (27). 
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TABLE. 1 CLASSIFICATION OF SURGICAL WOUNDS ACCORDING TO THE RISK OF 

CONTAMINATION INFECTION (28-32) 

TYPE 

I 

clean wounds (no 

disruption of mucosa 

such as the oral 

cavity) 

 

 

No prophylaxis or prophylaxis no longer than 24 hours with 

amoxicillin- clavulanate as there is no benefit in using 

postoperative antibiotics. 

 

TYPE 

II 

clean-contaminated 

wounds (disruption 

of mucosa such as 

the oral cavity or 

surgery in an 

inflamed area) 

 

 

Prophylaxis against gram + and anaerobic bacteria 

(amoxicillin-clavulanate, cefazolin + anaerobicid 

(clindamycin or metronidazol). 

o Amoxicillin-clavulanate 2 g, repeat dose if long term 

surgery 1g/4h. 

o Allergy to betalactamics. Clindamycin 600 mg + 

gentamycin 120 mg), repeat dose if long term surgery every 

4h. 

 

TYPE 

III 

contaminated 

wounds (oncological 

surgery in which 

both oral cavity and 

neck contact) 

 

Prophylaxis against gram +, anaerobc bacteria and also 

gram –, which are not covered in clean and clean 

contaminated surgeries, using drugs such as ampicillin-

sulbactam or piperacillin-tazobactam: 

o Amoxicillin-clavulanate 2 g, repeat dose if long term 

surgery 1 g/4h. 

o Clindamycin 600 mg + cefazolin 2 g, repeat dose of 

clindamycin every 6h and 1 g/8h of cefazolin if long term 

surgery. 

 

TYPE 

IV 

dirty and infected 

wounds 

 

Antibiotic treatment always, not prophylaxis. 
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The study shows that not only antibiotics are over-prescribed, but their use in the postoperative 

period does not have the desired effect - reducing the risk of developing infections.  There is a 

significant difference between daily practice and the evidence supporting the prescription of 

prophylactic postoperative antibiotics for facial fractures (3, 33-36). However, it is worth 

considering following an antibiotic in cases of: HIV, diabetes, immunosuppression, and 

addictions. As the study shows, these factors increase infections occurring after postoperative 

treatment (37-40). Research shows that the duration of postoperative antibiotic therapy beyond 

24h, does not reduce infection rates (5,8,15,41,42). Therefore, whenever prescribing any 

antibiotic to a patient, and planning a therapy that is expected to last more than 24 hours, we 

should consider the rationale for administering the drug versus the effects that the therapy will 

have, and whether there is a real reason to use it. Patients often put pressure on the doctor and 

expect to prescribe an antibiotic, despite the lack of justification. Thinking that antibiotics speed 

up the healing process. 

 

Guidelines for orthopedic surgeons limit the duration of prophylactic antibiotic therapy to 48 

hours after wound closure (43). However, these guidelines do not fully apply to patients with 

craniofacial fractures. Fractures in orthopedics, have a different pattern and are not prone to 

infection from the surrounding tissues as in the craniofacial. In the case of maxillofacial surgery, 

we are mostly talking about a clean contaminated wound, which is impossible to clean 

thoroughly, and not a clean wound as in orthopedics. 

There are still no specific guidelines for prophylaxis of orbital fractures (26, 44-48). There are 

two paths of management, some authors recommend antibiotic therapy in all cases (46), while 

another recommends use only when an open fracture and orbital emphysema occur (47). 

 

Recommendations of the Working Group of the Polish Dental Association and the National 

Antibiotic Protection Program regarding the use of antibiotics in dentistry (48). 

 

Detailed recommendation regarding antibiotic prophylaxis of infections in fractures of the 

jawbones. Routine use of antibiotic prophylaxis is not recommended for closed fractures (e.g. 

condylar process or mandibular ramus) in immunocompetent patients, provided they are treated 

conservatively or surgically with an extraoral approach. Antibiotic prophylaxis is recommended 

only in the case of: 

– open fractures (e.g. of the mandibular body) 

– fractures treated with delay 



10 

 

– pathological fractures 

– fractures treated surgically via intraoral access 

– comminuted fractures 

– fractures with communication with the nasal cavity or paranasal sinuses 

– fractures occurring in immunocompetent patients, after consultation with the physician 

treating the underlying disease. 

 

This recommendation recommends a single administration of clindamycin: adults at a dose of 

600 mg, and children - 20 mg/kg b.w. (49) 

 

CONCLUSION 

 

In our opinion, the prevention related to preoperative and intraoperative antibiotic therapy is 

becoming increasingly ambiguous. There is insufficient data to definitively consider this type 

of antibiotic therapy as justified and necessary to implement as a standard treatment. Analyzing 

the available data, it can be clearly stated that prophylactic antibiotic therapy before and during 

surgery is recommended in cases of mandible fractures (due to the connection with the oral 

cavity) and maxillary fractures (due to the presence of sinuses). These are clear examples of 

where such antibiotic therapy is advised. 

A completely different approach should be applied to recommendations for postoperative 

prophylactic antibiotic therapy. The data collected in this study are more conclusive. 

Prophylactic antibiotic therapy should be limited to cases where its necessity can be clearly 

established, where the cause of the injury is known, coexisting medical conditions are identified. 

Administering prophylactic doses of antibiotics without medical indication results in 

complications in the treatment of patients, such as the development of resistance and weakening 

of the body. Additionally, the economic aspect of unnecessary antibiotic use must be taken into 

account in this analysis. 

The evidence for using prophylactic antibiotics in treating maxillofacial fractures is not strong 

and remains unclear. Some observational studies show possible benefits, but these findings are 

often based on low-quality research or small randomized controlled trials (RCTs) with 

inconsistent results. Additionally, there is no clear guidance on the best type, dose, or duration 

of antibiotics due to differences in the studies. 

Treatment decisions should be tailored to the individual patient, considering their overall health, 

specific conditions such as smoking, diabetes, or a weakened immune system, and the cause 
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and severity of their injuries. In many low-risk cases, routine use of prophylactic antibiotics 

may not be necessary and could contribute to the growing problem of antibiotic resistance, 

making future infections harder to treat. 

Because antibiotics can cause side effects and increase healthcare costs, it is recommended to 

use them more cautiously and based on evidence. The lack of strong data highlights the need 

for large, well-designed studies to create clear guidelines for using antibiotics in maxillofacial 

surgery. 

The prophylactic use of antibiotics in traumatic mandibular fractures remains a subject of 

ongoing research. While numerous systematic reviews have been conducted, many of them are 

incomplete, poorly prepared, or inaccurately presented. Drawing conclusions that could 

influence treatment methods is, at this stage, nearly impossible. 
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