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ABSTRACT 

 

Introduction: Infection is one of the most 

important complications of Gustilo-

Anderson Grade II open fractures and may 

result in delayed union, nonunion, 

osteomyelitis, and functional impairment. 

Prophylactic antibiotics, combined with 

prompt surgical debridement, are a key 

component of treatment. However, the 

optimal regimen and duration of 

prophylaxis remain controversial. 

Methods: A literature review was 

conducted using PubMed to identify studies 

published through December 2022. The 

search strategy was developed according to 

the PICO framework, focusing on patients 

with Grade II open fractures, prophylactic 

antibiotic administration, alternative 

regimens, and infection-related outcomes. 

After screening for articles meeting 

predefined inclusion and exclusion criteria, 

8 articles were included. Data were 

synthesized narratively. 

Results: First-generation cephalosporins, 

particularly intravenous cefazolin, were the 

most consistently recommended first-line 

prophylactic agents for Grade II open 

fractures. Clindamycin was the preferred 

alternative for patients with penicillin 

allergy. Early antibiotic administration, 

ideally within 1 hour of presentation, was 

associated with better infection prevention. 

Prophylaxis beyond 24 hours after definitive 

wound closure did not show additional 

benefit. Evidence supporting the routine use 

of aminoglycosides, fluoroquinolones, or 

other broad-spectrum agents was limited 

and inconsistent. 

Conclusion: Current evidence supports 

early short-course intravenous cefazolin as 

the preferred prophylactic regimen for 

Gustilo-Anderson Grade II open fractures, 

with clindamycin as an appropriate 

alternative for patients with penicillin 

allergy. Prolonged antibiotic administration 

beyond 24 hours is not supported by the 

available evidence. 

 

Keywords: anti-bacterial agents; fractures, 

open; anti-infective agents, local; surgical 

wound infection; osteomyelitis. 

 

INTRODUCTION 

An open fracture is defined as a fracture in 

which the bone and/or fracture hematoma is 

exposed to the external environment 

through a traumatic violation of the soft 

tissues.[1] Open fractures of the lower 

extremities are most commonly caused by 

motor vehicle accidents, which account for 

34.1% of cases.[2] These injuries are 

associated with substantial morbidity and 

mortality, with wound infection 

representing one of the most frequent and 

serious complications. Bacterial 

contamination has been reported in 

approximately 70% of open-fracture 
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wounds.[3] For this reason, prophylactic 

antibiotic therapy has become a cornerstone 

of management to reduce the risk of 

infection and osteomyelitis.[4] 

The Gustilo-Anderson classification 

remains the most widely accepted system 

for categorizing open fractures and guiding 

their management. This classification is 

based on the degree of energy transfer, the 

extent of soft-tissue injury, and the level of 

contamination, all of which are closely 

associated with the risk of complications.[3] 

Grade I injuries are characterized by a clean 

wound measuring less than 1 cm in length, 

whereas Grade II injuries involve a 

laceration greater than 1 cm without 

extensive soft-tissue damage, flaps, or 

avulsions. Grade III injuries include open 

segmental fractures, fractures with extensive 

soft-tissue damage, or traumatic 

amputations.[5] Grade II open fractures are 

commonly associated with high-energy 

mechanisms, including motor vehicle 

trauma and gunshot injuries, and patients 

may present with concomitant injuries 

involving other anatomical regions.[2] 

The severity of injury is a well-established 

predictor of infection in open fractures.[3] In 

a study of 422 open fractures, the overall 

infection rate was 4.3%, with a deep 

infection rate of 4% among patients with 

Grade II injuries.[4] In the original study by 

Gustilo and Anderson, the infection rate for 

Type II fractures was reported as 2.4%.[6] 

Although these rates are lower than those 

observed in more severe injuries, Grade II 

open fractures remain clinically important 

because they occupy an intermediate 

position between low- and high-grade 

trauma, and optimal prophylactic antibiotic 

strategies for this group remain a subject of 

ongoing discussion. 

Prompt antibiotic administration, meticulous 

wound debridement, early identification of 

causative microorganisms, antimicrobial 

susceptibility testing, and appropriate 

surgical management are all essential 

components of treatment. Nevertheless, 

despite appropriate management, some 

degree of bacterial contamination is almost 

always present in open fractures. [6,7] 

Moreover, variation in the choice, timing, 

and duration of prophylactic antibiotic 

regimens continues to raise questions 

regarding the most effective strategy for 

preventing infection in Grade II open 

fractures. Therefore, this study aimed to 

review antibiotic prophylaxis regimens and 

summarize current evidence on more 

effective prophylactic algorithms for Grade 

II open fractures. 

 

METHODS 

Study Design 

This study was conducted as a literature-

based review to evaluate antibiotic 

prophylaxis strategies in Grade II open 

fractures. The review aimed to identify and 

summarize published evidence regarding the 

type, timing, and duration of antibiotic 

administration, as well as infection-related 

outcomes. 

 

Search Strategy and Study Selection 

A literature search was conducted in 

PubMed to identify relevant studies 

published through December 2025. The 

search strategy was constructed according to 

the PICO framework. The population 

comprised patients with open fractures, with 

particular emphasis on Grade II open 

fractures. The intervention was prophylactic 

antibiotic administration. The comparison 

included different antibiotic regimens, 

timing of administration, and prophylaxis 

duration. The outcomes of interest were 

wound infection, deep infection, 

osteomyelitis, and other infection-related 

complications. 

Based on the PICO framework, the search 

was performed using the following 

keywords and Boolean operators: ("open 

fracture" OR "Grade II open fracture" OR 

"Gustilo type II fracture") AND ("antibiotic 

prophylaxis" OR "prophylactic antibiotic" 

OR "cefazolin" OR "clindamycin" OR 

"gentamicin") AND ("infection" OR 

"wound infection" OR "osteomyelitis"). The 

initial search identified 253 records. After 

title and abstract screening, potentially 
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relevant studies underwent full-text 

assessment according to the predefined 

inclusion and exclusion criteria. Studies 

were included if they evaluated prophylactic 

antibiotic use in open fractures and were 

relevant to Grade II injuries. Studies were 

excluded if they were published in a 

language other than English, were 

unavailable in full text, or could not be 

accessed through open-access sources or 

institutional subscriptions. After the 

screening and eligibility assessment process, 

8 articles were included in the final review. 

 

RESULT 

Study selection followed the PRISMA 

Guidelines. A detailed summary of the 

literature search and study selection process 

is presented in Figure 1. 

 

 
Figure 1. Flow diagram showing stages of the database search and study selection following PRISMA 

Guidelines 

 

Characteristics of Included Studies 

The 8 included articles evaluated antibiotic 

prophylaxis in open fractures, with 

particular relevance to Grade II injuries. The 

included studies examined several antibiotic 

classes, including beta-lactams, 

aminoglycosides, and fluoroquinolones, and 

reported outcomes related to infection 

prevention, wound complications, and 

osteomyelitis. 

 

Antibiotic Prophylaxis in Grade II Open 

Fractures 

Among the included studies, first-generation 

cephalosporins were the most frequently 

recommended prophylactic antibiotics for 
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Grade II open fractures. Cefazolin was 

consistently identified as the preferred first-

line agent due to its effectiveness against 

common Gram-positive organisms 

associated with open fracture infections. In 

patients with penicillin allergy, clindamycin 

was the most commonly recommended 

alternative. 

Evidence regarding aminoglycosides was 

mixed. Some studies suggested that 

gentamicin may reduce infection rates when 

administered appropriately, whereas others 

did not recommend its routine use in Grade 

II open fractures because of limited 

additional benefit and the risk of toxicity. 

Findings related to cefuroxime were also 

inconsistent, with some reports indicating 

inadequate protection against infection, 

particularly in cases involving multidrug-

resistant organisms. Fluoroquinolones were 

not recommended for pediatric patients with 

open fractures due to safety concerns. The 

antibiotic prophylaxis recommendations 

identified from the 8 included studies are 

summarized in Table 1. 

 
Table 1. The recommended antibiotic prophylaxis algorithm for open fracture grade II 

Antibiotic Class Recommendation for prophylaxis Study Sources 

Beta-lactams First-generation cephalosporins have been the most common and 

most effective prophylactic agents after open fractures. 

Hoff et al., 

2011[8]; Isaac et 

al., 2016[9]; Chang 

et al., 2015[10] 

Grade II fractures should be treated with intravenous cefazolin 2 g 

immediately, followed by dosing every 8 hours for a total of 3 doses. 

In patients with penicillin allergy, intravenous clindamycin 900 mg 

every 8 hours for 24 hours is recommended. 

Garner et al., 

2020[11] 

The combination of Cephalosporin and Aminoglycoside for grade II 

open fracture showed 6,0% inhibition of infection. 

The admission of intravenous (IV) cefuroxime 750  

Patzakis et al., 

2000[12] 

The admission of intravenous (IV) cefuroxime 750 mg as antibiotic 

prophylaxis in a grade II open fracture did not prevent the infection. 

It was supported by elevated infection and inflammation markers in 

the rare, tropical, multi-drug-resistant (MDR) organisms isolated. 

Er et al., 2021[13] 

Admission for 1.5 mg cefuroxime parenterally thrice daily for 5 days 

did not prevent wound infection, as osteomyelitis was present. 

Tremp et al., 

2020[14] 

Aminoglycosides Full-dose gentamicin admission for type II open fractures had a 

lower infection rate than divided dosing with the equivalent of 5 

mg/kg/day given over three doses. 

Sorger et al., 

1999[15] 

Aminoglycosides are not recommended to be used for prophylactic 

management of open fractures 

Garner et al., 

2020[11] 

Fluoroquinolones The use of fluoroquinolones is contraindicated in pediatric patients 

with open fractures. 

Garner et al., 

2020[11] 

 

DISCUSSION 

Wound infection remains one of the most 

serious complications associated with open 

fractures and may result in delayed union, 

non-union, chronic osteomyelitis, prolonged 

hospitalization, and permanent loss of 

function.[16] The clinical burden of open 

fractures is substantial; for example, more 

than 12,000 cases of open wounds or lower-

limb fractures were reported in the United 

Kingdom in 2007–2008.[10] Surgical 

debridement continues to be the cornerstone 

of treatment for open fractures, but 

antibiotic therapy is an equally important 

component of standard management. When 

administered promptly and combined with 

adequate debridement, prophylactic 

antibiotics play a critical role in reducing 

the risk of infection.[9] 

The findings of this review indicate that 

first-generation cephalosporins remain the 

preferred prophylactic agents for Grade II 

open fractures. This is consistent with a 

study recommendation: administer 2 g of 

intravenous cefazolin for Type I and II 

fractures, then repeat every 8 hours for a 
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total of 3 doses. In patients with penicillin 

allergy, clindamycin was recommended as 

an alternative at a dose of 900 mg 

intravenously every 8 hours for 24 hours. 

Additional penicillin may be considered in 

cases of fecal or farm-related contamination 

at the discretion of the treating surgeon. 

Antibiotics are generally discontinued 24 

hours after definitive wound closure, unless 

clinical signs of infection are present.[11] 

 

Beta-lactam antibiotics 

Beta-lactam antibiotics, including 

penicillins and cephalosporins, act as 

bactericidal agents by inhibiting bacterial 

cell wall synthesis.[7] Historically, these 

agents have formed the basis of prophylactic 

therapy for open fractures. In an early study 

of wound cultures obtained from 352 

consecutive open long-bone fractures, 

approximately 60% of isolates were gram-

positive cocci susceptible to 

cephalosporins.[11] Since then, first-

generation cephalosporins have become the 

most commonly recommended prophylactic 

antibiotics in this setting. Their widespread 

use is supported by evidence showing lower 

infection rates with cefazolin prophylaxis 

compared with penicillin- or streptomycin-

based regimens.[7] This observation is 

consistent with several studies which 

supported the early administration of first-

generation cephalosporins in patients with 

open fractures.[9,10] 

Broader-spectrum beta-lactam regimens 

have also been explored. Piperacillin-

tazobactam provides gram-positive, gram-

negative, and anaerobic coverage and may 

simplify treatment by avoiding 

aminoglycoside-related toxicity.[11] 

However, evidence supporting its routine 

use in open fractures remains limited. A 

study found no statistically significant 

difference in infection rates at 30 days or 1 

year between patients treated with cefazolin 

plus gentamicin and those treated with 

piperacillin-tazobactam alone.[17] Therefore, 

although piperacillin-tazobactam may be a 

reasonable alternative in selected patients, 

current evidence does not clearly 

demonstrate superiority over standard 

cefazolin-based prophylaxis. 

Aztreonam has also been proposed as an 

alternative, particularly for patients at risk 

of nephrotoxicity. This monobactam is 

active against aerobic Gram-negative 

organisms, including Pseudomonas 

aeruginosa, but lacks coverage against 

Gram-positive and anaerobic organisms.[14] 

Because it is not nephrotoxic, aztreonam 

may be considered in patients at increased 

risk of kidney injury, especially when 

aminoglycosides are undesirable.[10] 

Nevertheless, its role in routine prophylaxis 

for Grade II open fractures remains 

insufficiently defined. 

The evidence supporting 

amoxicillin/clavulanic acid in open fracture 

prophylaxis is similarly limited. A case 

report of a Gustilo Grade II open-dislocated 

trimalleolar fracture treated with 

amoxicillin/clavulanic acid before 

immediate reduction and internal fixation 

described an unsatisfactory clinical course, 

with subsequent wound infection despite 

low C-reactive protein levels and 

identification of Clostridium species.[14] As 

this evidence is limited to isolated reports, 

no firm recommendation can be made 

regarding its routine use in Grade II open 

fractures. 

Cefuroxime has also shown inconsistent 

results. In one report, intravenous 

cefuroxime 750 mg, administered before 

debridement and continued three times 

daily, did not prevent infection in a Grade II 

open fracture of the radius and ulna, despite 

elevated inflammatory markers and isolation 

of rare multidrug-resistant tropical 

organisms.[13] Similarly, another case 

involving a bimalleolar fracture with Type 

II soft-tissue injury developed osteomyelitis 

despite cefuroxime 1.5 g administered 

parenterally three times daily for 5 days.[14] 

These findings suggest that cefuroxime may 

be less effective in certain contaminated 

wounds or in the presence of unusual or 

resistant pathogens. 

There is also no clear evidence that 

multiple-dose regimens are superior to 
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shorter perioperative prophylaxis in 

uncomplicated cases. Although some 

studies have suggested that three or four 

perioperative doses may be associated with 

lower long-term reoperation rates, routine 

continuation of prophylaxis beyond 48 

hours is not recommended because 

prolonged antibiotic exposure may promote 

bacterial resistance and endospore 

formation.[6,18] 

 

Lincosamides 

Clindamycin is the most commonly 

recommended lincosamide for patients with 

penicillin allergy.[11] It acts by binding to the 

50S ribosomal subunit and inhibiting 

bacterial protein synthesis.[19] Because it 

provides reliable coverage against Gram-

positive organisms, clindamycin is widely 

accepted as an alternative prophylactic 

agent for Grade I and II open fractures.[11,20] 

A study demonstrated that clindamycin 

monotherapy achieved infection rates 

comparable to those of dual-agent therapy 

with cefamandole and gentamicin in Type II 

open fractures.[12] In another report, 

infection rates in clindamycin-treated 

fractures were 3.3% for Type I fractures and 

1.8% for Type II fractures, compared with 

20% and 3.8%, respectively, in the 

cloxacillin group.[20] These findings support 

the role of clindamycin as an effective 

alternative in patients who cannot receive 

beta-lactams. 

 

Aminoglycosides 

Aminoglycosides exert bactericidal activity 

by binding to the 30S ribosomal subunit, 

thereby causing misreading of bacterial 

mRNA and inhibiting protein synthesis.[20] 

These agents are active against many 

aerobic gram-negative organisms and were 

historically used in combination regimens 

for open fractures. However, their role has 

become increasingly controversial because 

of dose-dependent nephrotoxicity and 

irreversible ototoxicity.[6] 

A study reported no significant difference in 

infection rates between cefazolin plus 

gentamicin and piperacillin-tazobactam 

monotherapy following open injury.[17] 

Similarly, in a study of 219 patients with 

Type II open fractures, once-daily 

gentamicin dosing was associated with a 

lower infection rate than divided dosing, 

although the difference did not reach 

statistical significance.[6] Overall, current 

evidence does not support routine coverage 

for all open fractures with gram-negative 

organisms.[12] Given the limited incremental 

benefit of aminoglycosides and their 

potential toxicity, their routine prophylactic 

use in Grade II open fractures appears 

difficult to justify.[11] 

 

Fluoroquinolones  

Fluoroquinolones act by inhibiting bacterial 

DNA gyrase and topoisomerases, thereby 

preventing DNA replication. Although they 

provide broad-spectrum coverage and are 

less nephrotoxic than aminoglycosides, 

concerns remain regarding their potential 

adverse effects on fracture healing.[21] In a 

clinical series of 171 open fractures, 

fluoroquinolone monotherapy was 

associated with a high infection rate in Type 

III fractures, although infection rates in 

Type I and II fractures were similar to those 

observed with cephalosporin-plus-

aminoglycoside therapy.[17] Experimental 

evidence is more concerning: ciprofloxacin-

treated rat femur fractures demonstrated less 

bridging bone, reduced torsional strength, 

and incomplete endochondral ossification 

compared with cefazolin-treated 

fractures.[19,22] For this reason, 

fluoroquinolones are contraindicated in 

pediatric open-fracture patients, whereas 

their role in adults remains uncertain and 

should be considered cautiously.[22] 

 

Glycopeptides 

Vancomycin is a glycopeptide antibiotic 

with activity against gram-positive 

organisms and is sometimes considered in 

penicillin-allergic patients.[7] It inhibits 

bacterial cell wall synthesis by interfering 

with peptidoglycan polymerization and 

exhibits time-dependent killing. However, 

current guidelines indicate that there is 
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insufficient evidence to support vancomycin 

as a sole prophylactic agent in open 

fractures.[12] Accordingly, its use should 

generally be limited to selected 

circumstances, such as suspected resistant 

gram-positive infection or specific 

microbiological considerations. 

 

Timing of antibiotic therapy 

The timing of initial antibiotic 

administration is one of the most important 

factors in infection prevention. Delayed 

administration of the first antibiotic dose has 

been associated with a marked increase in 

the risk of infection.[23] In contrast, the 

timing of surgical debridement appears less 

critical, provided it is performed within 24 

hours of injury, and no gross contamination 

is present.[23,24] These findings support the 

concept that prompt antibiotic 

administration should be prioritized 

immediately after diagnosis of an open 

fracture. 

 

Duration of therapy 

Another important issue is the optimal 

duration of antibiotic prophylaxis. 

Prolonged antibiotic administration beyond 

24 hours has not been shown to provide 

additional benefit in reducing the risk of 

infection.[25] A series of 77 Type II tibial 

fractures found no difference in infection 

rates between 24 hours and 5 days of 

antibiotic treatment.[26] Likewise, a 

prospective cohortl involving 736 subjects 

demonstrated that 24 hours of antibiotic 

therapy was non-inferior to 5 days of 

treatment with a second-generation 

cephalosporin, regardless of fracture 

severity.[27] These findings were supported 

by systematic reviews published in 2015 

and 2017, both of which found no benefit 

for extended antibiotic courses.[8,28] 

Several guidelines therefore recommend 

discontinuing prophylactic antibiotics 

within 24 hours after wound closure in 

Grade I and II open fractures.[28,29] Several 

studies concluded that a short course of 

first-generation cephalosporins, combined 

with prompt wound management, reduces 

the risk of infection, whereas prolonged or 

repeated short courses provide no additional 

benefit.[30,31] Longer courses may instead 

contribute to antibiotic resistance and 

increase the risk of Clostridioides difficile-

associated diarrhea.[2] Taken together, these 

findings support short-duration prophylaxis 

for Grade II open fractures in the absence of 

established infection. 

 

Systemic versus local therapy 

The role of local antibiotic therapy remains 

an evolving area of interest. At present, 

there are no robust aggregate human data 

supporting the use of topical antibiotic 

therapy without adjunct systemic 

prophylaxis.[32] Nevertheless, animal studies 

have produced promising results. In a rat 

model of open femoral fractures, topical 

vancomycin powder achieved high local 

tissue concentrations while maintaining low 

systemic exposure.[19] Fracture-site 

concentrations remained above typical 

intravenous levels for up to 48 hours and 

became undetectable by 96 hours.[19,33] 

Another experimental study suggested that 

topical vancomycin reduced surgical-site 

infection rates when applied within 24 hours 

of injury.[29] 

Clinical studies have also suggested 

potential benefit. In pelvic and acetabular 

fractures, intraoperative topical vancomycin 

powder applied at wound closure was 

associated with fewer surgical-site 

infections and no increase in renal 

failure.[34,35] The infection risk was 14.5% in 

the control group and 4.2% in the treatment 

group.[34] Additional preliminary data have 

suggested reduced infection rates in other 

high-risk fractures, including calcaneal, 

pilon, and bicondylar tibial plateau 

fractures, when topical vancomycin was 

used at the time of definitive fixation and 

soft-tissue coverage.[8] Despite these 

encouraging findings, the indications, 

dosage, and optimal integration of local 

antibiotic therapy into standard prophylactic 

protocols remain poorly defined.[11] 

Therefore, topical vancomycin should 

currently be considered an adjunct to 
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systemic antibiotic prophylaxis rather than a 

replacement for it. 

 

Clinical implications 

Overall, the available evidence supports 

early administration of a first-generation 

cephalosporin as the preferred prophylactic 

regimen for Grade II open fractures. 

Clindamycin remains the most appropriate 

alternative in patients with penicillin 

allergy. Routine use of aminoglycosides 

does not appear to be justified for most 

Grade II injuries because of limited 

evidence of benefit and the risk of toxicity. 

Similarly, prolonged prophylaxis beyond 24 

hours is not supported by current evidence. 

Although local antibiotic strategies, 

particularly topical vancomycin, appear 

promising, further high-quality clinical 

studies are needed before they can be 

routinely recommended. 

Discuss findings of your study with relevant 

reasoning along with proper 

citations/references. 

 

CONCLUSION 

This review showed that prophylactic 

antibiotics remain essential for preventing 

infection in Grade II open fractures when 

combined with prompt surgical debridement 

and appropriate wound management. First-

generation cephalosporins, particularly 

intravenous cefazolin, remain the preferred 

first-line regimen, while clindamycin is an 

appropriate alternative for patients with 

penicillin allergy. Current evidence supports 

early antibiotic administration and short-

course therapy, with no clear benefit from 

extending prophylaxis beyond 24 hours 

after definitive wound closure. Overall, the 

most appropriate prophylactic strategy for 

Grade II open fractures is early intravenous 

cefazolin for 24 hours, together with 

meticulous surgical management. 

 

Declaration by Authors 

Ethical Approval: Not Applicable 

Acknowledgement: None 

Source of Funding: None 

Conflict of Interest: No conflicts of interest 

declared. 

 
REFERENCES 

1. Dheenadhayalan, J., Nagashree, V., 

Devendra, A., Velmurugesan, P. S., & 

Rajasekaran, S. (2023). Management of 

open fractures: A narrative review. Journal 

of clinical orthopaedics and trauma, 44, 

102246. 

https://doi.org/10.1016/j.jcot.2023.102246 

2. Weber, C. D., Hildebrand, F., Kobbe, P., 

Lefering, R., Sellei, R. M., Pape, H. C., & 

TraumaRegister DGU (2019). 

Epidemiology of open tibia fractures in a 

population-based database: update on 

current risk factors and clinical implications. 

European journal of trauma and emergency 

surgery : official publication of the 

European Trauma Society, 45(3), 445–453. 

https://doi.org/10.1007/s00068-018-0916-9 

3. Sop JL, Sop A. Open Fracture Management. 

In: StatPearls [Internet]. Treasure Island 

(FL): StatPearls Publishing; 2023. Available 

from: 

https://www.ncbi.nlm.nih.gov/books/NBK4

48083/ 

4. Rozell, J. C., Connolly, K. P., & Mehta, S. 

(2017). Timing of Operative Debridement in 

Open Fractures. The Orthopedic clinics of 

North America, 48(1), 25–34. 

https://doi.org/10.1016/j.ocl.2016.08.006 

5. Yim, G. H., & Hardwicke, J. T. (2018). The 

Evolution and Interpretation of the Gustilo 

and Anderson Classification. The Journal of 

bone and joint surgery. American volume, 

100(24), e152. 

https://doi.org/10.2106/JBJS.18.00342 

6. Rodriguez, L., Jung, H. S., Goulet, J. A., 

Cicalo, A., Machado-Aranda, D. A., & 

Napolitano, L. M. (2014). Evidence-based 

protocol for prophylactic antibiotics in open 

fractures: improved antibiotic stewardship 

with no increase in infection rates. The 

journal of trauma and acute care surgery, 

77(3), 400–524. 

https://doi.org/10.1097/TA.0000000000000

398 

7. Elniel, A. R., & Giannoudis, P. V. (2018). 

Open fractures of the lower extremity: 

Current management and clinical outcomes. 

EFORT open reviews, 3(5), 316–325. 

https://doi.org/10.1302/2058-5241.3.170072 

https://doi.org/10.1016/j.jcot.2023.102246
https://doi.org/10.1007/s00068-018-0916-9
https://www.ncbi.nlm.nih.gov/books/NBK448083/
https://www.ncbi.nlm.nih.gov/books/NBK448083/
https://doi.org/10.1016/j.ocl.2016.08.006
https://doi.org/10.2106/JBJS.18.00342
https://doi.org/10.1097/TA.0000000000000398
https://doi.org/10.1097/TA.0000000000000398
https://doi.org/10.1302/2058-5241.3.170072


Panji Sananta et al. Antibiotic prophylaxis in Gustilo-Anderson grade II open fractures: a literature review 

                                      International Journal of Research and Review (ijrrjournal.com)  222 

Volume 13; Issue: 4; April 2026 

8. Hoff, W. S., Bonadies, J. A., Cachecho, R., 

& Dorlac, W. C. (2011). East Practice 

Management Guidelines Work Group: 

update to practice management guidelines 

for prophylactic antibiotic use in open 

fractures. The Journal of trauma, 70(3), 

751–754. 

https://doi.org/10.1097/TA.0b013e3182093

0e5 

9. Isaac, S. M., Woods, A., Danial, I. N., & 

Mourkus, H. (2016). Antibiotic Prophylaxis 

in Adults With Open Tibial Fractures: What 

Is the Evidence for Duration of 

Administration? A Systematic Review. The 

Journal of foot and ankle surgery : official 

publication of the American College of Foot 

and Ankle Surgeons, 55(1), 146–150. 

https://doi.org/10.1053/j.jfas.2015.07.012 

10. Chang, Y., Kennedy, S. A., Bhandari, M., 

Lopes, L. C., Bergamaschi, C. C., Carolina 

de Oliveira E Silva, M., Bhatnagar, N., 

Mousavi, S. M., Khurshid, S., Petrisor, B., 

Ren, M., Sodhi, S. K., Mirza, R. D., & 

Guyatt, G. H. (2015). Effects of Antibiotic 

Prophylaxis in Patients with Open Fracture 

of the Extremities: A Systematic Review of 

Randomized Controlled Trials. JBJS 

reviews, 3(6), e2. 

https://doi.org/10.2106/JBJS.RVW.N.00088 

11. Garner, M. R., Sethuraman, S. A., Schade, 

M. A., & Boateng, H. (2020). Antibiotic 

Prophylaxis in Open Fractures: Evidence, 

Evolving Issues, and Recommendations. 

The Journal of the American Academy of 

Orthopaedic Surgeons, 28(8), 309–315. 

https://doi.org/10.5435/JAAOS-D-18-00193 

12. Patzakis, M. J., Bains, R. S., Lee, J., 

Shepherd, L., Singer, G., Ressler, R., 

Harvey, F., & Holtom, P. (2000). 

Prospective, randomized, double-blind 

study comparing single-agent antibiotic 

therapy, ciprofloxacin, to combination 

antibiotic therapy in open fracture wounds. 

Journal of orthopaedic trauma, 14(8), 529–

533. https://doi.org/10.1097/00005131-

200011000-00002 

13. Er, C. J., Chun, W. K., Chiang, L. M., & 

Nasir, M. N. B. M. (2021). Pediatric 

osteomyelitis due to rare tropical multi-drug 

resistance (MDR) organisms: a treatment 

quandary. Revista do Instituto de Medicina 

Tropical de Sao Paulo, 63, e7. 

https://doi.org/10.1590/S1678-

9946202163007 

14. Tremp, M., Oranges, C. M., Majewski, M., 

Schaefer, D. J., Kalbermatten, D. F., Bloch-

Infanger, C., & Ochsner, P. E. (2020). 

Clostridial Infection After Open Fractures 

of the Lower Extremity - Report of Two 

Cases and Discussion of Pathomechanism 

and Treatment. In vivo (Athens, Greece), 

34(1), 291–298. 

https://doi.org/10.21873/invivo.11773 

15. Sorger, J. I., Kirk, P. G., Ruhnke, C. J., 

Bjornson, S. H., Levy, M. S., Cockrin, J., & 

Tang, P. (1999). Once daily, high dose 

versus divided, low dose gentamicin for 

open fractures. Clinical orthopaedics and 

related research, (366), 197–204. 

https://doi.org/10.1097/00003086-

199909000-00026 

16. Kremers, H. M., Nwojo, M. E., Ransom, J. 

E., Wood-Wentz, C. M., Melton, L. J., 3rd, 

& Huddleston, P. M., 3rd (2015). Trends in 

the epidemiology of osteomyelitis: a 

population-based study, 1969 to 2009. The 

Journal of bone and joint surgery. American 

volume, 97(10), 837–845. 

https://doi.org/10.2106/JBJS.N.01350 

17. Redfern, J., Wasilko, S. M., Groth, M. E., 

McMillian, W. D., & Bartlett, C. S., 3rd 

(2016). Surgical Site Infections in Patients 

With Type 3 Open Fractures: Comparing 

Antibiotic Prophylaxis With Cefazolin Plus 

Gentamicin Versus 

Piperacillin/Tazobactam. Journal of 

orthopaedic trauma, 30(8), 415–419. 

https://doi.org/10.1097/BOT.000000000000

0554 

18. Hellinger, W. C., & Brewer, N. S. (1999). 

Carbapenems and monobactams: imipenem, 

meropenem, and aztreonam. Mayo Clinic 

proceedings, 74(4), 420–434. 

https://doi.org/10.4065/74.4.420 

19. Hauser, C. J., Adams, C. A., Jr, Eachempati, 

S. R., & Council of the Surgical Infection 

Society (2006). Surgical Infection Society 

guideline: prophylactic antibiotic use in 

open fractures: an evidence-based guideline. 

Surgical infections, 7(4), 379–405. 

https://doi.org/10.1089/sur.2006.7.379 

20. Bankhead-Kendall, B., Gutierrez, T., Murry, 

J., Holland, D., Agrawal, V., Almahmoud, 

K., Pearcy, C., & Truitt, M. S. (2019). 

Antibiotics and open fractures of the lower 

extremity: less is more. European journal of 

trauma and emergency surgery : official 

publication of the European Trauma 

https://doi.org/10.1097/TA.0b013e31820930e5
https://doi.org/10.1097/TA.0b013e31820930e5
https://doi.org/10.1053/j.jfas.2015.07.012
https://doi.org/10.2106/JBJS.RVW.N.00088
https://doi.org/10.5435/JAAOS-D-18-00193
https://doi.org/10.1097/00005131-200011000-00002
https://doi.org/10.1097/00005131-200011000-00002
https://doi.org/10.1590/S1678-9946202163007
https://doi.org/10.1590/S1678-9946202163007
https://doi.org/10.21873/invivo.11773
https://doi.org/10.1097/00003086-199909000-00026
https://doi.org/10.1097/00003086-199909000-00026
https://doi.org/10.2106/JBJS.N.01350
https://doi.org/10.1097/BOT.0000000000000554
https://doi.org/10.1097/BOT.0000000000000554
https://doi.org/10.4065/74.4.420
https://doi.org/10.1089/sur.2006.7.379


Panji Sananta et al. Antibiotic prophylaxis in Gustilo-Anderson grade II open fractures: a literature review 

                                      International Journal of Research and Review (ijrrjournal.com)  223 

Volume 13; Issue: 4; April 2026 

Society, 45(1), 125–129. 

https://doi.org/10.1007/s00068-017-0847-x 

21. Carroll, D. N., & Carroll, D. G. (2008). 

Interactions between warfarin and three 

commonly prescribed fluoroquinolones. The 

Annals of pharmacotherapy, 42(5), 680–

685. https://doi.org/10.1345/aph.1K605 

22. Janmohammadi, N., & Hasanjani Roshan, 

M. R. (2011). Comparison the Efficacy of 

Cefazolin plus Gentamicin with Cefazolin 

plus Ciprofloxacin in Management of Type 

-IIIA Open Fractures. Iranian Red Crescent 

medical journal, 13(4), 239–242. 

23. Saveli, C. C., Morgan, S. J., Belknap, R. W., 

Ross, E., Stahel, P. F., Chaus, G. W., Hak, 

D. J., Biffl, W. L., Knepper, B., & Price, C. 

S. (2013). Prophylactic antibiotics in open 

fractures: a pilot randomized clinical safety 

study. Journal of orthopaedic trauma, 

27(10), 552–557. 

https://doi.org/10.1097/BOT.0b013e31828d

92ee 

24. Huddleston, P. M., Steckelberg, J. M., 

Hanssen, A. D., Rouse, M. S., Bolander, M. 

E., & Patel, R. (2000). Ciprofloxacin 

inhibition of experimental fracture healing. 

The Journal of bone and joint surgery. 

American volume, 82(2), 161–173. 

https://doi.org/10.2106/00004623-

200002000-00002 

25. Shifko, C. R., Jenniches, D., Holmberg, K., 

Andreini, D., Philp, A., Altman, D. T., & 

Bremmer, D. (2024). Antibiotic Prophylaxis 

for Grade 3 Open Fractures: A 

Retrospective Comparison of Ceftriaxone 

Plus Vancomycin Versus Cefazolin Plus 

Gentamicin. Surgical infections, 25(1), 39–

45. https://doi.org/10.1089/sur.2023.137 

26. Lack, W. D., Karunakar, M. A., Angerame, 

M. R., Seymour, R. B., Sims, S., Kellam, J. 

F., & Bosse, M. J. (2015). Type III open 

tibia fractures: immediate antibiotic 

prophylaxis minimizes infection. Journal of 

orthopaedic trauma, 29(1), 1–6. 

https://doi.org/10.1097/BOT.000000000000

0262 

27. Weber, D., Dulai, S. K., Bergman, J., 

Buckley, R., & Beaupre, L. A. (2014). Time 

to initial operative treatment following open 

fracture does not impact development of 

deep infection: a prospective cohort study of 

736 subjects. Journal of orthopaedic trauma, 

28(11), 613–619. 

https://doi.org/10.1097/BOT.000000000000

0197 

28. Srour, M., Inaba, K., Okoye, O., Chan, C., 

Skiada, D., Schnüriger, B., Trump, M., 

Lam, L., & Demetriades, D. (2015). 

Prospective evaluation of treatment of open 

fractures: effect of time to irrigation and 

debridement. JAMA surgery, 150(4), 332–

336. 

https://doi.org/10.1001/jamasurg.2014.2022 

29. Dellinger, E. P., Caplan, E. S., Weaver, L. 

D., Wertz, M. J., Droppert, B. M., Hoyt, N., 

Brumback, R., Burgess, A., Poka, A., & 

Benirschke, S. K. (1988). Duration of 

preventive antibiotic administration for open 

extremity fractures. Archives of surgery 

(Chicago, Ill. : 1960), 123(3), 333–339. 

https://doi.org/10.1001/archsurg.1988.01400

270067010 

30. Dunkel, N., Pittet, D., Tovmirzaeva, L., 

Suvà, D., Bernard, L., Lew, D., Hoffmeyer, 

P., & Uçkay, I. (2013). Short duration of 

antibiotic prophylaxis in open fractures does 

not enhance risk of subsequent infection. 

The bone & joint journal, 95-B(6), 831–837. 

https://doi.org/10.1302/0301-

620X.95B6.30114 

31. Ondari, J. N., Masika, M. M., Ombachi, R. 

B., & Ating'a, J. E. (2016). Unblinded 

randomized control trial on prophylactic 

antibiotic use in gustilo II open tibia 

fractures at Kenyatta National Hospital, 

Kenya. Injury, 47(10), 2288–2293. 

https://doi.org/10.1016/j.injury.2016.07.014 

32. Messner, J., Papakostidis, C., Giannoudis, 

P. V., & Kanakaris, N. K. (2017). Duration 

of Administration of Antibiotic Agents for 

Open Fractures: Meta-Analysis of the 

Existing Evidence. Surgical infections, 

18(8), 854–867. 

https://doi.org/10.1089/sur.2017.108 

33. Owen, M. T., Keener, E. M., Hyde, Z. B., 

Crabtree, R. M., Hudson, P. W., Griffin, R. 

L., & Lowe, J. A. (2017). Intraoperative 

Topical Antibiotics for Infection 

Prophylaxis in Pelvic and Acetabular 

Surgery. Journal of orthopaedic trauma, 

31(11), 589–594. 

https://doi.org/10.1097/BOT.000000000000

0941 

34. Jaeger, M., Maier, D., Kern, W. V., & 

Südkamp, N. P. (2006). Antibiotics in 

trauma and orthopedic surgery -- a primer of 

evidence-based recommendations. Injury, 

37 Suppl 2, S74–S80. 

https://doi.org/10.1016/j.injury.2006.04.012 

https://doi.org/10.1007/s00068-017-0847-x
https://doi.org/10.1345/aph.1K605
https://doi.org/10.1097/BOT.0b013e31828d92ee
https://doi.org/10.1097/BOT.0b013e31828d92ee
https://doi.org/10.2106/00004623-200002000-00002
https://doi.org/10.2106/00004623-200002000-00002
https://doi.org/10.1089/sur.2023.137
https://doi.org/10.1097/BOT.0000000000000262
https://doi.org/10.1097/BOT.0000000000000262
https://doi.org/10.1097/BOT.0000000000000197
https://doi.org/10.1097/BOT.0000000000000197
https://doi.org/10.1001/jamasurg.2014.2022
https://doi.org/10.1001/archsurg.1988.01400270067010
https://doi.org/10.1001/archsurg.1988.01400270067010
https://doi.org/10.1302/0301-620X.95B6.30114
https://doi.org/10.1302/0301-620X.95B6.30114
https://doi.org/10.1016/j.injury.2016.07.014
https://doi.org/10.1089/sur.2017.108
https://doi.org/10.1097/BOT.0000000000000941
https://doi.org/10.1097/BOT.0000000000000941
https://doi.org/10.1016/j.injury.2006.04.012


Panji Sananta et al. Antibiotic prophylaxis in Gustilo-Anderson grade II open fractures: a literature review 

                                      International Journal of Research and Review (ijrrjournal.com)  224 

Volume 13; Issue: 4; April 2026 

35. Tennent, D. J., Shiels, S. M., Sanchez, C. J., 

Jr, Niece, K. L., Akers, K. S., Stinner, D. J., 

& Wenke, J. C. (2016). Time-Dependent 

Effectiveness of Locally Applied 

Vancomycin Powder in a Contaminated 

Traumatic Orthopaedic Wound Model. 

Journal of orthopaedic trauma, 30(10), 531–

537. 

https://doi.org/10.1097/BOT.000000000000

0617 

 

 

How to cite this article: Panji Sananta, Respati 

S. Dradjat, Edi Mustamsir, Annas Abdurahman 

Asmiragani. Antibiotic prophylaxis in Gustilo-

Anderson grade II open fractures: a literature 

review. International Journal of Research and 

Review. 2026; 13(4): 214-224. DOI:  

https://doi.org/10.52403/ijrr.20260421 

 

 

****** 

https://doi.org/10.1097/BOT.0000000000000617
https://doi.org/10.1097/BOT.0000000000000617

