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QUESTION 6: What is the diagnostic algorithm of patients with suspected hematogenous 
vertebral osteomyelitis? Is the algorithm diff erent for patients with tuberculosis (TB)?

RECOMMENDATION: We support the diagnostic algorithm for suspected hematogenous vertebral osteomyelitis per Infectious Disease Society 
of America (IDSA) Clinical Practice Guidelines, 2015. Diagnostic algorithm is not diff erent for patients with TB.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 87%, Disagree: 6%, Abstain: 7% (Super Majority, Strong Consensus)

RATIONALE

Vertebral osteomyelitis typically occurs due to hematogenous 
seeding of the adjacent avascular disc from a distant foci [1]. 
Appropriate management is contingent upon timely diagnosis. 
Patients with vertebral osteomyelitis are commonly misdiagnosed 
and treated for degenerative pathology [2]. This often leads to a 
delay in treatment on average from two to four months [3]. The 
diagnosis of vertebral osteomyelitis is not challenging in patients 
with acute onset low back pain and fever. In this circumstance 
the diagnosis can be confi rmed with a serologic test and imaging 
studies. However, fever and leukocytosis occur in approximately 
45% of patients with bacterial vertebral osteomyelitis and very 
rarely in those with fungal, brucellar or mycobacterial infections 
[4,5]. Vertebral osteomyelitis should be suspected in patients who 
have recalcitrant back pain in the sett ing of elevated infl ammatory 
markers. In 2015, the IDSA published Clinical Guidelines for the 
diagnosis and treatment of native vertebral osteomyelitis (NVO) 
in adults [6,7]. These guidelines provide an algorithmic approach 
to the diagnosis of NVO based on a systematic review of the litera-
ture. 

Obtaining a detailed history is a critical portion of the diag-
nostic algorithm and should include any recent travel, infections, 
open wounds, recent antibiotic treatment and intravenous drug use. 
Patients who have back pain and a history of bacteremia, particularly 
Staphylococcus aureus, should be suspected of having vertebral osteo-
myelitis; therefore, further work up is warranted in these scenarios 
[8–10]. Patients with vertebral osteomyelitis typically present with 
back pain exacerbated by physical activity. Pain may not be isolated 
to the aff ected area and can radiate to the abdomen, hip, leg, 
scrotum, groin or perineum [11]. A full physical examination should 
be performed and include assessment of motor and sensory func-
tion. It takes three to six weeks after the onset of symptoms for bone 
destruction to be evident on plain radiographs. Thus, normal images 
do not exclude diagnosis. 

Magnetic resonance imaging (MRI) should be obtained in 
patients with suspected vertebral osteomyelitis, as it has a sensitivity 
of 97%, specifi city of 93% and an accuracy of 94% in diagnosing verte-
bral osteomyelitis [12,13]. Gadolinium enhancement is critical to 
appreciate paravertebral or epidural involvement [14]. A repeat MRI 
should be considered in two to four weeks in a patient suspected of 
vertebral osteomyelitis whose initial imaging study failed to show 
features consist with the diagnosis [15]. Imaging features consistent 
with TB infections include destruction of two or more contiguous 
vertebrae, extension along the anterior longitudinal ligament and 
disc infection, with or without a paraspinal mass or mixed soft tissue 
fl uid collection [16]. In patients for whom MRI is not possible, a spine 
gallium/Tc99 bone scan is an alternative with a sensitivity and speci-
fi city of around 90% for diagnosing vertebral osteomyelitis [17,18]. 

Positron emission tomographic scanning is also highly sensitive for 
detecting osteomyelitis [19].

Serologic testing is important in the diagnostic algorithm of 
vertebral osteomyelitis. A minimum of two blood cultures should 
be obtained for patients with suspected vertebral osteomyelitis 
[20]. Blood cultures should be incubated for up to two weeks and 
should include aerobic, anaerobic and fungal. Leukocytosis has 
low sensitivity and specifi city in the diagnosis with approximately 
40% of patients with osteomyelitis having a normal white blood 
cell (WBC) count [21]. However, an elevated erythrocyte sedimen-
tation rate (ESR) or C-reactive protein (CRP) in patients with back 
pain, though not specifi c, has a sensitivity that can range from 94% 
to 100% [22]. 

In patients with suspected vertebral osteomyelitis who reside 
in or have traveled to areas endemic for TB, a purifi ed protein deriv-
ative (PPD) skin test can be performed; however, this test has a low 
sensitivity and specifi city for diagnosis. An interferon-γ release 
assay has been shown to have a higher sensitivity than PPD, espe-
cially in immunocompromised patients with immune compro-
mise [23]. Enzyme-linked immunospot assay has some diagnostic 
utility for TB and has been proven superior to PPD alone (sensi-
tivity 82.8% vs. 58.6% and specifi city, 81.3% vs. 59.4%, respectively) [24]. 

Empiric antibiotic therapy should not be initiated in aseptic 
patients without neurologic defi cit until an image-guided biopsy 
can be obtained, especially if microbiologic diagnosis for a known 
associated organism has not been established by blood cultures or 
serologic tests [6]. Biopsy increases the likelihood of microbiologic 
diagnosis, improving the chance of successful medical manage-
ment through targeted antibiotic therapy [25]. S. aureus bacteremia 
eliminates the need for biopsy, and antibiotics should not be delayed 
[8,22]. If biopsy is non-diagnostic, a repeat biopsy, image-guided or 
open biopsy, should be considered.
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QUESTION 7: Should antibiotics be held prior to image-guided biopsy/aspiration for a suspected 
spine infection?

RECOMMENDATION: We recommend that prior to image-guided biopsy/aspiration for a suspected spine infection, all antibiotics should be 
withheld until after appropriate culture samples are obtained. Antibiotic administration, without aspiration/biopsy may be justifi ed in patients 
who are critically ill and cannot withstand intervention or in patients with deteriorating neurological conditions. 

LEVEL OF EVIDENCE: Consensus

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

RATIONALE

The defi nitive diagnosis of spinal osteomyelitis can be made only 
with isolation of the organism from a positive blood culture or 
biopsy and culture of the tissues from the region of the infec-
tion. Spinal biopsies may be performed using computed tomog-
raphy (CT) or fl uoroscopy for guidance in localizing the site of the 
suspected infection. The identifi cation of the infecting organism is 
useful in directing antibiotic therapy. In suspected infection of the 
spine, biopsy and culture of the tissues from the aff ected site has 
been reported to be successful in the identifi cation of the infecting 
organism in 46–91% of cases [1–5].

In real practice, there are some instances where antibiotic 
treatment is empirically instituted before the patient has been 
biopsied. Such cases may include patients who have been on 
antibiotics for other infections such as  pneumonia or patients 
with surgical implants and prior deep wound infections who 
are on chronic antibiotic therapy. Theoretically, retrieval of a 
pathogen from the disc space or vertebral body may be compro-
mised by previous or ongoing antibiotic treatment. However, 
we were unable to identify any high-quality randomized clinical 
trial comparing the culture results of the image-guided biopsy 

between patients who received empirical antibiotic treatment 
versus those who did not have any antibiotic treatment prior to 
biopsy. 

There has been a general consensus of opinion that antibiotics 
should be withheld prior to biopsy of the site of suspected infection 
in an eff ort to improve the yield of culture [6,7]. A study by Rankine et 
al. found that the yield of biopsy in isolating the infecting organism 
was lower at 25% in patients who had received antibiotics compared 
to 50% yield in patients who had not received antibiotics [8]. It is 
important to note that not all studies agree with the notion of with-
holding antibiotics prior to biopsy of the infected site. A recent study 
by Sehn et al. [9] reported that four of 14 patients with a high suspi-
cion for infection, who were confi rmed to have been treated with 
antibiotics within 3 days of their biopsy, had positive cultures. The 
yield of culture was not diff erent from the cohort of 92 patients who 
had not received antibiotics (28.6% vs. 30.4%,  p  =  0.86). Both of the 
reports were retrospective non-randomized studies with a relatively 
small sample size.

In the absence of randomized prospective data, and using the 
logic drawn from other fi elds of orthopaedic study related to this 


