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QUESTION 4: What is the optimal treatment of spinal infections caused by Propionibacterium 
acnes (P. acnes)?

RECOMMENDATION:  When possible, patients should undergo complete removal of implants after Cutibacterium acnes (C. acnes) (formerly P. 
acnes) infection, especially in the sett ing of latent infection. Antibiotic regimens typically involve specifi c parenteral antibiotics for a period of 
greater than two weeks, with the most common antibiotic duration being six weeks of multiple parenteral and/or oral agents. However, the dura-
tion of antibiotic treatment is highly variable. It is unclear in which sett ing patients may be successfully treated with antibiotic therapy alone and 
instrumentation may be retained. Penicillin is currently the standard of care, but other non beta-lactam antibiotics should be considered based 
on the susceptibility profi le.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 73%, Disagree: 7%, Abstain: 20% (Super Majority, Strong Consensus)

RATIONALE

P. acnes is an anaerobic, gram-positive bacillus existing as normal 
fl ora of the skin and sebaceous glands and was originally considered 
a common contaminant of blood cultures as well as an uncommon 
cause of brain, pulmonary and dental infections [1]. C. acnes infec-
tions are commonly thought to originate from patient skin approxi-
mation with surgical sites, are frequently poly-microbial, require an 
extended incubation period in culture media for diagnosis and form 
a resistant biofi lm, making treatment with antibiotics alone diffi  cult 
[2–4]. 

P. acnes infection of the spine was fi rst reported as an etiology of 
spine infection by Serushan et al. in 1982 [5]. The patient presented 
with osteomyelitis of the cervical spine and was treated with 40 days 
of intravenous penicillin with resolution of his fever and neck pain. 
C. acnes has subsequently been implicated in vertebral osteomyelitis 
and discitis and may present with insidious onset of back pain, fever 
and/or neurologic symptoms, with treatment typically involving 
administration of parenteral antibiotics. Additional debridement or 
percutaneous drainage of abscesses occurs in rare cases [6–8]. Dura-
tion of antibiotics ranged from 2-28 weeks in one series, and typically 
involved multiple agents due to the frequency of co-infection with 
other pathogens including Staphylococcus, Lactobacillus and Entero-
coccus species [9]. 

Tsai et al. reported on successful treatment of two cases of C. 
acnes osteomyelitis of the cervical spine with anterior debride-
ment, decompression and fusion with autograft and treatment 
with a combination of oral and parenteral antibiotics for 6-16 
weeks [10]. Overall, the decision to treat C. acnes vertebral osteo-
myelitis and discitis with surgery, antibiotics or a combination of 
these approaches has been made on a case-by-case basis. No well-
defi ned, widely-applicable treatment regimen was identifi ed in the 
literature.

C. acnes also frequently presents as a delayed infection after 
spinal instrumentation, which has been att ributed to its low 
virulence and slow growth rate, and is common in instrumented 
pediatric scoliosis surgery [4,11–17]. Viola et al. reported a series 
of eight patients with delayed infection, one of which had C. 
acnes infection and was treated with irrigation and debridement, 
removal of instrumentation and six weeks of cefotetan with good 
results and no loss of balance or alignment at midterm follow-up. 
Of 23 patients with delayed infections after posterior TSRH instru-
mentation, Richards and Emara found that the causative agent 
in delayed infections was C. acnes in 12 (52.1%). Patients under-
went removal of instrumentation with either primary or delayed 
closure and parenteral antibiotics (two to fi ve days) followed by a 
course of oral antibiotics for an additional two to four weeks [18]. 
Tribus reported on a delayed infection with Staphylococcus epider-
midis and C. acnes resulting in laminar erosions seven years after 
TSRH instrumentation. The patient was treated with removal of 
instrumentation and seven weeks of intravenous vancomycin 
and oral rifampin with resolution of pain and infection [12]. In 
cases of late implant infections, successful treatment typically 
involved implant removal and greater than two weeks of a combi-
nation of parenteral and oral antibiotics.

In the largest single study evaluating treatment of C. acnes infec-
tion after Cotrel-Dubousset instrumentation, Bemer et al. conducted 
a retrospective study investigating various treatment regimens 
including complete or partial implant removal, implant replace-
ment and maintenance of implants with irrigation and debride-
ment, both with and without antibiotics. Patients who underwent 
partial removal with antibiotic monotherapy or absence of antibi-
otic therapy were more likely to develop a secondary infection. Ulti-
mately, wide variation in treatment regimens prevented more mean-
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ingful analysis of the results, though the authors concluded that 
complete removal of implants should be performed when possible 
and antibiotics should be tailored to the sensitivities of the specifi c 
organism and given for a duration of three to six months or less than 
three months when following total implant removal [19]. In another 
large case series of surgical site infection (SSI) after spine surgery, 
Maruo and Berven listed C. acnes infection as an independent risk 
factor for treatment failure (p  =  0.042) [4]. Though they did not 
comment on the specifi c treatment strategies utilized for patients 
with C. acnes SSI, they note that 7 of 12 patients (58%) with late infec-
tion treated with implant retention and antibiotics required subse-
quent implant removal.

Due to the variation in treatment strategies for Propionibacterium 
acnes infections of the spine and the lack of prospective trials evalu-
ating optimal antibiotic regimen, the optimal treatment of spinal 
infections with C. acnes is indeterminate. However, given reports of 
numerous successful treatment strategies in the literature, complete 
removal of implants when applicable followed by an extended 
course of parenteral antibiotics results in overall high cure rates for 
C. acnes infections of the spine. 
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3.2. TREATMENT: ANTIBIOTICS
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QUESTION 1: Is there a role for oral antibiotics in the treatment of early postoperative 
spine infections?

RECOMMENDATION: There may be a role for highly bioavailable oral antibiotics in the treatment of early postoperative spine infection 
in select circumstances.

LEVEL OF EVIDENCE: Consensus

DELEGATE VOTE: Agree: 100%, Disagree: 0%, Abstain: 0% (Unanimous, Strongest Consensus)

RATIONALE 

Broad-spectrum intravenous (IV) antibiotics may be indicated prior 
to identifi cation of the infecting organism in patients with early 
postoperative infections while waiting for surgical intervention, or 
for patients who are medically unstable and cannot undergo surgery 
[1]. Other than the latt er cases, there is no role for oral antibiotics 
alone in the treatment of patients with acute postoperative spine 
infections. Patients with established postoperative infections of the 
spine require surgical intervention.

The administration of antibiotics may potentially adversely 
aff ect the outcome of treatment of these patients by interfering with 

isolation of the infecting organism. Antibiotic therapy should be 
withheld in patients with suspected spine infection, as the yield for 
biopsy to isolate the infecting organism is reduced when the antibi-
otic is administered. In a study by Cornett  et al., the yield for biopsy 
culture dropped from 80% for those who did not receive antibiotics 
to 48% for those who did [1]. Another study of 87 patients, however, 
demonstrated that the yield for biopsy of spondylodiscitis did not 
signifi cantly decrease with prior treatment of antibiotics [2]. Despite 
this, it is still recommended that antibiotics be withheld when 
possible. If antibiotics are to be administered, biopsy is still indi-


