
Topical Antibiotics in 
Orthopedic Surgeries

Laura Certain, MD, PhD
Clinical Associate Professor, Infectious Diseases

Adjunct Associate Professor, Orthopaedics
October 3, 2023



Disclosures

• None



Acknowledgements

• Adam Kantor, MD – content and references 
• Jeremy Gililland, MD – spacer pictures 



Types and routes of topical antibiotics

• Bone cement (polymethylmethacrylate = PMMA)
• Powder placed directly into the surgical site
• Calcium sulfate beads (Stimulan)
• Intra-osseous



Bone cement
Three purposes:
• Fix prostheses in place
• Deliver local antibiotics
• Fill dead space

Mostly used in:
• Arthroplasty 
• Prevention and treatment of PJI (periprosthetic joint infection)

• Trauma
• Treatment of infected fractures, chronic osteomyelitis



Spacers can be all cement and static. 

Curr Rev Musculoskelet Med. 2015; 8(4): 373–382.



More often, patients have “articulating” spacers

Curr Rev Musculoskelet Med. 2015; 8(4): 373–382.



Or can have a more durable “spacer.”

Photos from Dr. Jeremy Gililland



Antibiotic cement elutes for a long time.

Masri. 1998. The Journal of Arthroplasty, 13(3) 

• 49 patients undergoing two-stage exchange with spacer placement
• Synovial fluid concentration measured at the time of the second surgery



Serum concentrations persist as well

Vancomycin µg/mL
Mean (SD)

Tobramycin µg/mL
Mean (SD)

On IV Vancomycin Not on IV Vancomycin

Week 1 18.70 (3.45) 14.38 (0.94) 0.27 (0.10)

Week 2 16.17 (5.86) 13.10 (11.34) 0.35 (0.08)

Week 3 16.35 (4.58) 7.76 (7.73) 0.41 (0.18)

Week 4 13.26 (5.76) 7.21 (8.61) 0.39 (0.14)

Week 5 13.08 (6.24) 7.89 (7.77) 0.32 (0.21)

Week 6 15.55 (2.46) 6.05 (8.64) 0.38 (0.15)

Week 7 8.35 (6.66) 1.80 (0.94) 0.30 (0.20)

Week 8 21.50 (0) 7.53 (8.04) 0.59 (0.58)

• 21 patients undergoing two-stage exchange with spacer placement
• Serum antibiotic concentration measured weekly

Edelstein. 2018. Journal of Arthroplasty 33(3): 835-839



Typical antibiotics in bone cement

• Vancomycin + gram negative agent
• Tobra and gent most commonly
• Can also add antifungals (vori, ampho)

• Total amount typically ≤15% (≤ 2g per 40 g of cement)
• Elution kinetics depend on cement viscosity



U of U Hip/Knee Protocol

Standard antimicrobials 
used in cement

Amount per 
40 g cement

Typical dose for infected joints 
at stage 1 (spacer placement)

Typical dose for infected joints 
at stage 2 (permanent 
prosthesis)

Vancomycin ≤ 2 g 2 g 1 g

Ceftazidime ≤ 4 g 3 g 2 g

OR

Tobramycin ≤ 3.6 g 3.6 g 1.2 g



2018 International Consensus Statement on Musculoskeletal Infections. https://icmphilly.com/document/

https://icmphilly.com/document/


Intra-wound antibiotics

• Usually vancomycin powder
• Sometimes Gram negative agent added (gent, tobra, ceftaz)
• Most evidence comes from the spine surgery literature



First study of topical vancomycin – 2009 
• Retrospective cohort study, Sweet et al.  

1367 PSIF

821 IV Abx Only 2.6% (21) Deep SSI

546 IV + Topical 
Vancomycin 0.2% (1) Deep SSI



Two meta-analyses in 2019 both showed a 
benefit.



Also studied in tibia fracture – VANCO study
• Prospective RCT in 34 trauma centers (O’Toole et al. 2021)

1036 
Enrolled

515 
treatment 6.4% SSI

3.3% * 
Gram +

2.3% 
Gram -

521 control 9.8% SSI

6.8% *
Gram +

2.0%
Gram -



Dissolvable beads (calcium sulfate)

• Only purpose is to deliver antibiotics locally
• Generally used by trauma surgeons for infected fracture fixation

• Any antibiotic can be mixed in
• Vanc, gent, rifampin most common

• Dissolve over days to weeks
• Can cause wound drainage



Intra-osseous antibiotics 

• Newer idea in the prosthetic joint infection literature
• Typically vancomycin (500 mg) or cefazolin (1 g)
• Injected into the tibial plateau (for knees) after the tourniquet is 

inflated


