Evaluation of Postoperative Antibiotic Use and Complications Following Non-Elective Implant Removal in Dogs
INTRODUCTION: 
While several studies have evaluated the role of perioperative and postoperative antibiotic prophylaxis in preventing surgical site infections, far less is known about the therapeutic use of antibiotics following implant removal performed for implant-associated infections.
Implant removal for management of implant-associated infection has been reported in approximately 3-21% of veterinary orthopedic cases1-4. Implant removal alone has been shown to result in superior outcomes compared to medical management in dogs with tibial plateau leveling osteotomy (TPLO) infections5. Although postoperative antibiotic administration did not significantly affect outcomes in this single-procedure cohort, it remains unclear whether this finding extends to other orthopedic surgeries and implant types. 
This study aims to evaluate a broader cohort of dogs undergoing implant removal for culture-confirmed implant-associated infections to determine whether postoperative antibiotic use influences complication rates. We hypothesize that postoperative antibiotic use would not affect complication rates following non-elective implant removal for implant-associated infection.
STUDY DESIGN: Medical records of dogs that underwent implant removal for treatment of culture-confirmed implant-associated infections between 2017 and 2025 were retrospectively reviewed. Data collected included signalment, implant type, time from original surgery to implant removal, bacterial culture results, postoperative antibiotic use, and postoperative complications. Follow-up information was obtained from medical records to assess short and long-term outcomes.
RESULTS: Twenty-seven dogs (18 females, 9 males) with 29 implants were included. Median age at implant removal was 6 years (range, 0.6-13), and median body weight was 31.8 kg (range, 2.5-67.4). Infected implants were removed following TPLO (14/29, 48.3%), fracture repair (11/29, 37.9%; 3 radius, 2 humerus, 2 tibia, 1 mandible, 1 calcaneus, 1 tarsus, and metacarpals III and IV), pancarpal arthrodesis (2/29, 6.9%), pantarsal arthrodesis (1/29, 3.4%), and radial osteotomy (1/29, 3.4%). 
Bacterial cultures were obtained prior to implant removal in 8/29 (27.6%) cases. Staphylococcus pseudintermedius was the most common isolate (6/8, 75%), including one multidrug-resistant strain (MRSP), followed by Staphylococcus aureus (2/8, 25%). Oral antibiotics had been initiated in 21/29 (72.4%) cases prior to referral for implant removal. Median time from initial surgery to implant removal was 272 days (range, 84-1574). 
Cultures obtained at implant removal were submitted in 25/29 (86.2%) cases. Staph. pseudintermedius was the most common isolate (17/25, 68%), including seven MRSP, followed by Staph aureus (2/25, 8%), Actinomyces canis (2/25, 8%), Staphylococcus schleiferi (1/25, 4%), Neisseria sp. (1/25, 4%), one unspecified, and one mixed growth consisting of oral flora.  
Eleven dogs (11/27, 40.7%) with 12 implants (12/29, 41.4%) were discharged without antibiotics, whereas 16 dogs (16/27, 59.3%) with 17 implants (17/29, 58.6%) received oral antibiotics postoperatively. Median duration of postoperative antibiotic treatment was 7 days (range, 3-14). Antibiotics prescribed included cephalexin (5/17, 29.4%), amoxicillin-clavulanate (5/17, 29.4%), clindamycin (2/17, 11.8%), cefpodoxime (2/17, 11.8%), doxycycline (2/17, 11.8%), and enrofloxacin (1/17, 5.9%).
Median follow up time was 334 days (range, 9-1877). The overall complication rate was 20.7% (6/29), including 4/6 (66.7%) minor and 2/6 (33.3%) major complications. Minor complications included incisional discharge (n=2), alopecia from chronic licking (n=1), and bandage sores (n=1). Major complications consisted of a radial re-fracture resulting in amputation (n=1), and tarsal re-luxation managed conservatively with orthotics and rehabilitation (n=1). MRSP infections were involved in 50% of dogs with complications (3/6).
Complications occurred in 4/12 (33.3%) cases without postoperative antibiotics, including one major (re-fracture) and three minor (alopecia and two with incisional discharge treated with antibiotics by referring veterinarian). Complications occurred in 2/17 (11.8%) cases with postoperative antibiotics, one of which was major (tarsal re-luxation) and one minor (bandage sore). 
CONCLUSION: 
Complications following infected implant removal are common but predominantly minor. Our hypothesis that the complication rate after infected implant removal is not affected by postoperative antibiotics is rejected, as the complication rate of dogs that did not receive postoperative antibiotics after infected implant removal was approximately twice that of dogs that did.  
While complications were less common in dogs receiving postoperative antibiotics, the small sample size limits definitive conclusions. These results also differ from those of Savicky et al. (2013), who reported no differences in outcomes following infected TPLO implant removal regardless of postoperative antibiotic use5. Infections with MRSP were associated with 50% of complications in our cohort of dogs, suggesting that pathogen resistance may also influence postoperative outcomes.
Additional limitations include the retrospective nature of the study and lack of clinician blinding to postoperative antibiotic administration. Reporting and management of minor complications such as incisional drainage may have been influenced by clinicians’ awareness of culture results. For example, non-infectious serous drainage may have prompted reinitiation of antibiotic treatment without confirmatory testing, such as cytology, due to known positive implant culture results.  
In conclusion, postoperative antibiotic administration after infected implant removal was associated with a lower incidence of postoperative complications in this cohort. To support evidence-based treatment and antimicrobial stewardship, larger multi-institutional retrospective or prospective studies are required to determine whether a true difference in outcomes exists.
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