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QUESTION 10: Is there a diff erence in the effi  cacy of vancomycin beads versus vancomycin 
powder for spinal implant infections?

RECOMMENDATION: It is unclear whether there is a diff erence in the effi  cacy of vancomycin beads versus vancomycin powder for spinal 
implants infections.

LEVEL OF EVIDENCE: Consensus

DELEGATE VOTE: Agree: 93%, Disagree: 0%, Abstain: 7% (Super Majority, Strong Consensus)

RATIONALE

Currently, there are no studies comparing or individually evaluating 
the effi  cacy of vancomycin powder and vancomycin beads for the 

treatment of infections following spinal instrumentation. 

•    •    •    •    •

3.3. TREATMENT: IMPLANTS
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QUESTION 1: Should a cage be removed in patients with postoperative spine infection?

RECOMMENDATION: No. The interbody cage can be maintained in the absence of clinical and radiographic signs of loosening or displacement of 
the cage or compression on neural and vascular structures. However, the cage should be removed if the infection persists despite salvage att empts 
consisting of irrigation and debridement procedures combined with intravenous antibiotic treatment.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 73%, Disagree: 0%, Abstain: 27% (Super Majority, Strong Consensus)

RATIONALE

The incidence of surgical site infection in the presence of an inter-
body cage depends on various factors including the type of approach 
(anterior, posterior or lateral) and whether the cage is stand-alone 
or associated with posterolateral instrumentation fusion. Series 
with stand-alone posterior lumbar interbody fusion (PLIF) or ante-
rior lumbar interbody fusion (ALIF) have lower infection rates (up 
to 3%) compared to those with long constructs in degenerative adult 
scoliosis (up to 11%) [1]. On the other hand, adding interbody fusion 
to posterolateral spinal fusion can be a risk factor for infection and a 
series of posterolateral fusion with interbody fusion reported higher 
incidence of surgical site infection compared to those without inter-
body fusion, most probably due to prolonged surgical procedure, 
increased blood loss and tissue damage associated with interbody 
fusion (0.3% versus 1.4%) [2]. 

Spondylodiscitis at the site of an interbody fusion can present 
with or without signs of superfi cial wound infection. If superfi cial 
infection does not exist, deep infection can be underestimated or 
ignored initially due to late presentation. In one report, the average 
time to diagnosis for spondylitis in patients with PLIF was 164.5 days 
(range 10–410 days) and time to diagnosis longer than three months 
was the only predictive factor of failure of intravenous antibiotic 
treatment and need for implant removal [3]. Moreover, the interver-
tebral disc tissue is a naturally avascular tissue, limiting the effi  ciency 
of immune response as well as effi  ciency of antibiotics for eradica-

tion of infection. Delayed treatment of cage infection can be associ-
ated with the risk of extension of infection to the neural elements 
as well as to the vital retroperitoneal organs and major vessels with 
disastrous consequences [4]. 

Cage removal is associated with a risk of interbody space 
collapse, foraminal narrowing, loss of alignment, progression of 
deformity, loss of fi xation, instability and pseudoarthrosis [5]. On 
the other hand, inappropriate cage retention can establish bacterial 
colonization and biofi lm formation on the surface of the implants, 
and diminishes the effi  cacy of antibiotic treatment [6]. Time of 
presentation (early versus late postoperative infection), chronicity 
and severity of symptoms are other considerable factors [7,8]. 

According to the published case series, in most cases of inter-
body cage infection, the cage can successfully be retained with an 
initial salvage att empt consisting of irrigation and debridement 
procedures combined with antibiotic treatment [1,9–15]. Although, 
there is no agreed defi nition criteria for failure of salvage treatment, 
the following conditions have been considered as indication of cage 
removal: presence of discitis, osteomyelitis, signs of cage loosening, 
epidural abscess, extension of infection to soft tissues and presence 
of bone loss [1,4,8]. Most of these criteria are based on the fi ndings 
of advanced imaging such as computed tomography and magnetic 
resonance imaging. One study presented 10 cases with uncontrolled 
infection of interbody cage, all of which were placed via posterior 


