Section2  Diagnosis 651

[11]  Bettini N, Girardo M, Dema E, Cervellati S. Evaluation of conservative treat-
ment of non specific spondylodiscitis. Eur Spine J. 2009;18. doi:10.1007/
500586-009-0979-8.

[12] Valancius K, Hansen ES, Hoy K, Helmig P, Niedermann B, Biinger C. Failure
modes in conservative and surgical management of infectious spondylo-
discitis. Eur Spine |. 2013;22:1837-1844. d0i:10.1007/500586-012-2614-3.

Author: Gregory Schroeder

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)
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RATIONALE

The initial connection between potential low-level infection and
degenerative spinal pathology was drawn when a group identified
over half of discectomies performed for disc herniation as culture
positive for C. acnes or coagulase-negative Staphylococcus spp [1]. A
large number of predominantly small studies have since come to
opposite conclusions on the connection between these bacteria and
degenerative spinal disease, most commonly evaluated radiographi-
cally by the presence of Modic changes (examples of those finding
no relationship [2-7] versus those finding a correlation [8-12]). One
controversial placebo-controlled, double-blinded trial administered
extended-duration antibiotic therapy to those patients with Modic
type 1 changes and demonstrated better pain resolution in those
receiving antibiotics [8].

Recent systematic reviews, each published in 2015, indepen-
dently concluded thatwhile there was strong evidence from multiple
studies that patients undergoing spinal surgery have increased rates
of bacteria at the site of degenerative disease of spine, causation
between that finding and the pathologic changes resulting in back
pain were unclear [1,13,14].

One important cause for heterogeneity in the data is the possi-
bility that microbiologic sampling could be more readily contami-
nated with bacteria based on differences in surgical and collection
technique [3,15]. However, this does not fully explain the fact that
in clinical studies, C. acnes is consistently the most common, if not
only, organism isolated. Recent studies, including control groups of
patients not anticipated to have infectious etiologies for their spinal
condition, have also noted increased rates of bacterial presence in
degenerative disease compared to patients without degenerative
disease [2,16]. Methods attempting to disrupt biofilm-encapsulated
bacteria have attempted to explain negative culture results from
earlier studies [10,17]. Similarly, molecular subtyping of C. acnes
allows for better characterization of these isolates into those more
likely to be routine skin contamination from those more likely to be
pathogenic [2,17-19]. These studies have demonstrated a mixture of
these subtypes present, with those generally not representing skin
flora predominating. Recent studies have additionally investigated
histologic methods [20], inflammatory cytokine responses [16,21]
and proteomic analysis [22] in addition to bacterial presence as a
marker for true infection. Finally, some groups have recently used
animal models to attempt to support a connection between bacte-
rial inoculation and symptomatic spinal pathology [23,24].

Though still unverified, there is an enlarging body of evidence
using modern techniques and accounting for technical limitations
in earlier studies for the role of infection in at least some types of
degenerative spinal pathology. A well-designed, multicenter trial
effort, which successfully confirms this connection would allow
for reasonable consideration of further studies utilizing antibi-
otic therapy as a non-invasive therapy option for degenerative disc
disease.
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