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of greater than eight weeks as a predictor of lower recovery rates,
neurologic deficits and long-term disability [2-4]. A recent study by
[ssa et al. demonstrated that the percent of positive cultures from
blood and/or biopsy decreases as the delay in diagnosis increases
[2-5]-

Jean etal.looked at predictors of delayed diagnosis and found
that X-rays resulted in an increased delay from 14 days to 34.7 days
[6]. It is presumed that, although delaying diagnosis, X-ray find-
ings (either normal or demonstrating degenerative changes)
provide the physician with reassurance. Alternatively, Jean et
al. found that fever at initial presentation, elevated C-reactive
protein (CRP) and blood cultures shortened the time to diag-
nosis [6]. The most significant impact was the elevated CRP which
shortened the diagnostic delay from 73 days to 17 days [6]. It is
therefore suggested that CRP be routinely checked in cases of new
onset or sudden increased back pain [6,7]. Furthermore, if CRP is
elevated or if there is clinical suspicion for spine infection, MRI
with gadolinium should be performed [8].
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QUESTION 3: 1s there an optimal window for diagnosis of an early spine infection?

RECOMMENDATION: There is no defined window, but early diagnosis of a postoperative spine infection (up to three months from time of
surgery) treated with surgical debridement and antibiotics often allows for retention of instrumentation.

LEVEL OF EVIDENCE: Limited

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

RATIONALE

Although the evidence regarding this topic is from low-quality
studies, the findings and recommendations are consistent. Most
postoperative spinal infections in adults present early, typically
within the first three months [1]. Early diagnosis and debride-
ment typically allows for retention of implants when present [1].
Implant removal due to infection can result in satisfactory results
and eradicate infection, but can lead to malalignment and pseud-
arthrosis [2].

Early spine infections (< three months after surgery) treated with
irrigation and debridement have improved outcomes compared to
before surgery, but cause increased back pain and a lower probability
of achieving a minimal clinically important difference [3].

In a cohort study of 51 patients who developed a postopera-
tive spinal implant infection, prompt treatment (< 3 months) with
debridement allowed for implant preservation in 41 patients,
versus 10 patients in which treatment was delayed and implants
were removed [4]. Another case series identified 26 postoperative
infections, of which 24 were able to be treated without removal of
implants by aggressive debridement and secondary closure [5]. Early
identification and treatment can often allow for implant retention
compared to delayed presentation, when implants may need to be
removed [6-8].

Late spine infections are, however, seen more commonly in idio-
pathic scoliosis cases [9]. In a case-controlled series of 236 patients,
seven developed an infection [10]. One was early and the other six
were diagnosed at an average of 34.2 months postoperatively.

It is typical for patients to have symptoms of low back pain for
4 to 10 weeks prior to diagnosis of spondylodiscitis [11,12]. Although

most studies recommend early treatment, no specific timeframe
could be identified that definitely leads to better outcomes.
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QUESTION 4: How do early and late infectious complications differ following spine surgery?

RECOMMENDATION: Early infections, defined as occurring within 30 days of surgery, often present with local signs of infection such as increased
surgical site pain, erythema, warmth and wound drainage. Conversely, late infections (> 90 days after surgery) commonly present with an insid-
ious onset of chronic pain and implant failure/ pseudarthrosis if following a fusion.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 87%, Disagree: 0%, Abstain: 13% (Super Majority, Strong Consensus)

RATIONALE

Postoperative spine infection occurs at a rate of 0.7-16% depending
on the procedure; the lumbar spine is the site of 51% of infections [1].
A postoperative infection is classified as early when it occurs
within 3o days of the initial surgery. Early infections typically present
with increasing back pain (83-100%) as the primary symptom [23].
Fever, weight loss, erythema, swelling, warmth, tenderness and
elevated white blood cell (WBC) count may also be present, with
fever having an incidence of 16-65% [2-4]. One of the most reliable
and specific signs of early infection is increased wound drainage
(67%) as it can occur in both deep and superficial infections [4].

A postoperative infection occurring three to nine months
following surgery can be classified as a late infection. As opposed to
early infections, late infections typically present with delayed symp-
toms such as lack of adequate fusion, chronic pain or implant failure
months after surgery [5]. Local symptoms may also occur, including
increased pain and tenderness at the incision site. Wound drainage
may occur but is less common than in early infections [5].

Complications of postoperative spine infection include impair-
ment of function, significant morbidity and increased health care
costs approximating up to $200,000 per patient [1,3]. Increase in
hospital stay and increased rates of repeat surgery have also been
observed.

Gram-positive bacteria, specifically Staphylococcus aureus, are
responsible for approximately 45% of spine infections [6]. Other

gram-positives such as Staphylococcus epidermis and Enterococcus
as well as gram-negatives Pseudomonas aeruginosa and Escheria coli
have been observed at lower incidences [1,2,6]. There is no clear
association between type of surgical procedure and bacteria strain.
However, gram-negatives tend to present more commonly in sacral
and lumbar regions [6]. Fungal infections may occur in immu-
nocompromised patients. C. acnes has recently been identified as
another potential causative organism [2]. No significant difference
has been observed in the type of organism present in early and late
infections.
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QUESTION 5: Are there patients with degenerative pathology, such as disc herniations,
who are actually infected with a low-grade infection (e.g., Propionibacterium acnes)?

RECOMMENDATION: The association between the Cutibacterium acnes (C. acnes) (formerly P. acnes) and degenerative spinal disease

is inconclusive.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 86%, Disagree: 14%, Abstain: 0% (Super Majority, Strong Consensus)




