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STUDY DESIGN



MATERIALS

Thirty female New Zealand white rabbits 

Charles River Laboratories Italia S.R.L. 

Sant’Angelo Lodigiano, Italy 

0.5×107 CFU/0.5 mL of S. epidermidis 

(ATCC® 12228TM)

LGC Standards, 

Sesto San Giovanni, Italy 

Cylindric resorbable biomimetic scaffolds 

D 10 mm X L 10 mm

GreenBone Ortho, Faenza, Italy

Stainless Steel 2.4 mm Locking- 

Compression Plate 

Depuy Synthes Vet, Johnson & Johnson, 

New Brunswick, NJ, USA

Gentamicin (40 mg/mL) and Vancomycin 

(83.3 mg/mL solution obtained by diluting 

500 mg of powder in 6 mL of saline) 



METHODS: surgical procedure



METHODS

Histological examination

Tiemann, A. 2014 GMS Interdiscip. 

Plast. Reconstr. Surg. DGPW

Shapiro, F. 2021 Bone repair



RESULTS

Mechanical complications

Cortex screws were inserted eccentrically in compression mode, to stabilize 

the plate to the distal fragment and further compress the scaffold in the defect.

Unbalanced fixation, characterized by a rigid 

proximal construct (locking screws) paired with a 

more flexible distal fixation (conventional screws) 

87.5% developed non-union (vs 31.8%; p = 0.007)

100% developed osteomyelitis, (vs 72.7%; p = 0.099) 
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RESULTS



RESULTS

The bone union rate was significantly lower in 

the antibiotic-loaded group (28.6%) compared to 

the non-antibiotic-loaded groups (86.7%; p = 

0.006). 

There were no statistically significant differences 

in bone union rate between animals treated with 

the non-loaded scaffold and those treated with the 

allograft (p = 0.215) 
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RESULTS

In the group of rabbits with antibiotic-

loaded implants, we observed a higher 

rate of osteomyelitis (100%) compared 

to the rabbits with non-antibiotic- loaded 

implants (60%; p < 0.05). 

No statistically significant differences 

were detected in the infection rate 

between the non-loaded scaffold group 

and the allograft group (p = 0.667). 



RESULTS

In the group of rabbits with antibiotic-loaded implants, we 

observed a lower degree of bone callus maturation (22.2% 

of HOES grade 3) compared to the rabbits with non-antibiotic-

loaded implants (69.5% of HOES grade 3; p < 0.001) 





RESULTS



DISCUSSION

Many related studies have primarily focused on periprosthetic joint infection (PJI), and 

few investigations have addressed the specific problem of fracture-related infections 

(FRIs) where bone union is the priority.



DISCUSSION

There is substantial evidence both in vitro and in vivo that antibiotics 
have several deleterious effects on bone healing and the mechanism of 
this effect varies depending on the class of antibiotic.

Kallala 2011 Expert Opin. Drug Saf



DISCUSSION

Beuttel 2019 Materials



DISCUSSION

Ferguson 2014 Bone Jt J
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Ethics Statement 
The animal study protocol was 
approved by the Institutional 
Review Board “University of 
Milan Animal Welfare 
Organisation” (OPBA n. 
17/2019-UT). The animals were 
regularly checked by a certified 
veterinarian responsible for 
health monitoring and animal 
wellbeing supervision. All 
surgical procedures were 
performed under general 
anesthesia, and all efforts were 
made to minimize suffering.  
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