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Abstract. – Pyogenic spondylodiscitis
(PS) is an uncommon but important infection,
that represents 3-5% of all cases of os-
teomyelitis. The annual incidence in Europe has
been estimated to be from 0.4 to 2.4/100,000. A
has been reported, with peaks at age less than
20 years and in the group aged 50-70 years. The
incidence of PS seems to be increasing in the
last years as a result of the higher life expectan-
cy of older patients with chronic debilitating
diseases, the rise in the prevalence of immuno-
suppressed patients, intravenous drug abuse,
and the increase in spinal instrumentation and
surgery.

PS is in most cases a hematogenous infec-
tion. Staphylococcus aureus is the most fre-
quent causative microorganism, accounting for
about one half of the cases of PS. Gram-nega-
tive rods are causative agents in 7-33% of PS
cases. Coagulase-negative staphylococci
(CoNS) have been reported in 5-16% of cases.
Staphylococcus epidermidis is often related to
post-operative infections and intracardiac de-
vice-related bacteremia.

Unremitting back pain, characteristically
worsening during the night, is the most common
presenting symptom, followed by fever that is
present in about one half of the cases. The mor-
tality of PS ranges from 0 to 11%. In a significant
number of cases, recrudescence, residual neu-
rological defects or persistent pain may occur.
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Introduction

Pyogenic spondylodiscitis (PS) is an uncom-
mon but important infection. The incidence has
increased in the last years, as a result of the high-
er life expectancy of older patients with chronic
debilitating diseases, the rise in the prevalence of
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immunosuppressed patients and intravenous drug
abusers, and the increase in spinal surgery.

PS is often an indolent disease; consequently,
the time from the onset of symptoms and diagno-
sis can be very long (up to 12 months), thus af-
fecting outcome.

This article is intended to discuss certain as-
pects of the approach to PS, focusing on epi-
demiology, diagnosis, and outcomes.

Epidemiology

PS represents 2-5%1,2 of all cases of os-
teomyelitis. PS is more common in patients aged
over 50 years 3. In pediatric age it represents only
1-2% of bone infections. In many studies a bi-
modal age distribution is reported, with peaks at
age less than 20 years and in the group aged 50-
70 years1-3,5-8. The incidence of spondylodiscitis
ranges from 4 to 24 per million per year in devel-
oped countries9,10. The annual incidence in Europe
has been estimated to be from 0.4 to 2.4/100,0001,11,
with the variability depending on the inclusion cri-
teria (immigrant people, children, drug abusers) of
few studies covering limited areas. Vertebral os-
teomyelitis is more common in male patients, with
a male to female ratio of 1.5-2:11,7,12,13. This gender
predominance is not observed below the age of 20
years, but it dramatically increases over 80 years of
age, probably because of a higher frequency of co-
morbidities in men aged >60 years1,13. The in-
creased incidence of PS in the last years8,11,12 may
also be due to an improvement in diagnostic sensi-
tivity7,11,12,14,15. In two Danish studies from the same
population there was an increase in the prevalence
of vertebral osteomyelitis with Staphylococcus au-
reus septicemia, doubling the cases from 1.1% to
2.2% in a ten years period14,16. In other reports the
increase of PS cases is attributed to intravenous
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drug use17, diabetes mellitus, long term steroid use,
to the rise in health-care-associated infections18,
chronic renal or liver diseases, increase of the im-
munosuppressed subjects, ageing population12,19

and, especially, spinal surgery20. The reported inci-
dence of post-operative PS ranges from 0.5% to
18.8% due to significant variation in many factors
(i.e. case complexity, use of instrumentation, and
surgical approach).

Pathogenesis

PS is in most cases a hematogenous infection.
The most likely route of infection is arterial. The
spinal arteries bifurcate to supply the adjacent
vertebrae, so that the infectious process often in-
volves two bony segments. In adults, the inter-
vertebral disc is avascular since the spinal arter-
ies are terminal arteries. Thus, a septic embolus
may produce bony ischemia and infarction, with
subsequent bone destruction, extension to the
contiguous disc space, instability and spread to
the paravertebral soft tissues, which define the
characteristic features of PS. In children, on the
contrary, there are extensive intra-discal anosto-
mosis. Therefore, septic emboli do not produce
bony infarcts, limiting the infection to the disc.

PS is, thus, frequently the consequence of
hematogenous seeding of distant infectious foci.
Typically this may occur in the presence of bac-
terial endocarditis, due to persistent bacteremia.
The association between PS and endocarditis is
well established. Up to one third of the patients
with PS may be diagnosed with endocarditis,
whereas in 2-20% of patients with endocarditis
may be complicated by spondylodiscitis21.

Although less often than by the arterial route,
also the venous circulation may play a role in the
pathogenesis of PS. A retrograde flow may occur
from the pelvic plexus to the paravartebral
plexus, which is more likely to occur when there
is an increased intra-abdominal pressure. In such
circumstances an infection of the pelvic organs
can spread to the spine22,23. More rarely, a retro-
grade venous flow may transmit an infection
from the retropharyngeal space to the vertebrae,
through the retropharyngeal venous plexus.

Less common than hematogenous spread, but of
growing importance in the last few years, is the de-
velopment of PS by direct inoculation, following
spinal surgery, epidural procedures or lumbar punc-
ture. Of particular concern are the infections that

follow the implant of prosthetic material. In some
series, the proportion of PS related to spinal surgery
or procedures exceeds 20% of all the cases24,25.

Lumbar vertebrae are most frequently affected
in PS, followed by the thoracic and the cervical
area. In a significant number of cases a multifo-
cal involvement may be observed.

Microbiology

Microbial agents of PS reported in the main
case series and reviews are reported in Table I.
Staphylococcus (S.) aureus is the most frequent
causative microorganism accounting for half of
the cases of PS. The range described in different
studies varies from 20% to 84%2,9,25-33.

The large majority of community-acquired
strains are susceptible to methicillin; nevertheless
colonization with methicillin-resistant Staphylo-
coccus aureus (MRSA) strains is becoming more
and more frequent.

Gram-negative rods are causative agents in 7-
33% of PS cases9,25-28,30,32. The most frequent
species are enterobacteriaceae, e.g. Escherichia
coli, Proteus spp., Klebsiella spp, Enterobacter
spp and Pseudomonas (P.) aeruginosa. These mi-
croorganisms are often associated with urinary or
gastrointestinal tract infections, older age, im-
mune suppression and diabetes11. P. aeruginosa
is mostly associated to intravenous drug use, al-
though S. aureus remains the main causative
pathogen in this population19,35. Coagulase-nega-
tive staphylococci (CoNS) are reported in 5-16%.
of pyogenic cases26-28,30,32,33. S. epidermidis is the
most frequent pathogen involved and it’s often
related to post-operative infections and intracar-
diac device-related bacteremia24,36. Among
CoNS, S. lugdunensis is a virulent coagulase-
negative Staphylococcus that behaves like S. au-
reus, and is less frequently isolated in PS37.

Streptococci and Enterococci have also been
reported as causes of PS in 5-20% of cases25,26.
Streptococci may be isolated in association with
a dental portal of entry or endocarditis. Isolation
of Streptococcus pneumonia is rare38.

Anarobes account for 3% of PS13: Propionibac-
terium acnes is linked with post-operative disci-
tis39 and with implanted material40, but it has been
observed also in native infections13. Bacteroides
fragilis and other anaerobes are more common in
diabetic patients and have been associated with
pelvic or intra-abdominal infections26,41. 
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Fungi are rarely involved in vertebral infections,
with Candida albicans accounting for 1-2% of all
cases2, although in a recent prospective study a
higher proportion is reported33. Risk factors for can-
didaemia and spinal seeding are immunosuppres-
sion, diabetes, intravenous drug use, surgical inter-
vention, prolonged use of indwelling vascular
catheters, administration of broad-spectrum antibi-
otics and hospitalization in intensive care.

Less than 10% of spondylodiscitis are polimi-
crobial infections12,13. In two different retrospec-
tive studies based on reviewed medical records
with a discharge diagnosis of spondylodiscitis, a
proportion of 32%42 and 34%1 was reported, re-
spectively. In some prospective studies the fre-
quency of culture-negative spinal infections
ranged from 21% to 34%26,32,33,42.

Clinical Presentation

PS is often an indolent disease and the time
from the onset of symptoms and diagnosis may
be very long. In studies reporting this particular
information, the time-lapse to diagnosis ranges
from 11 days to 12 months18,30,42-45. Unremitting
back pain, characteristically worsening during
the night, is the most common presenting symp-
tom, followed by fever that is present in about
one half of the cases2,12,46. An epidural abscess
should be suspected when pain is particularly se-
vere. Abscess formation complicates more com-
monly cervical spondylodiscitis26. When the ab-
scess involves the cervical spine, the patient can
experience a severe cervical rigidity, dysphagia
or torticollis. In the case of thoracic abscess,
symptoms are localized at the legs. Abscesses of
the lumbar spine can spread through the ischiatic
foramen and involve gluteus muscles; when low-
er lumbosacral roots are involved the “cauda syn-
drome” can appear. Sinus formation can be the
result of a long-standing unrecognized infection.

Many patients report a febrile illness weeks
before the onset of back pain, followed by a long
period of defervescence. This may be related to
the initial hematogenous seeding of the spine, an
information that may be useful to establish the
time interval from the onset of the disease. Neu-
rological symptoms are present in about one
third of the cases, ranging from mild dysestesia
or weakness to severe paralysis, sphincter loss
and radiculopathy12,21. When the delay in diagno-
sis is particularly long, a significant proportion of
patients may experience weight loss.
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Given the aspecific onset of PS, which is dom-
inated by cervical or back pain, the differential
diagnosis should include disc herniation,
metastatic seeding, inflammatory or degenerative
spinal disease.

Diagnosis

Once spondylodiscitis is suspected on clinical
and radiological basis, blood cultures should be
obtained, regardless of the presence of fever. In a
systematic review of studies on PS, positive
blood cultures were reported in 30-78% of cas-
es12. It has been reported that diagnostic sensitiv-
ity of cultures may be improved if they are taken
shortly after discal or vertebral biopsy47.

Because of the importance of bacteriological
diagnosis in PS, if blood cultures are negative, a
CT-guided needle biopsy or a surgical biopsy is
warranted. Although more invasive, the biopsy
has a better diagnostic yield than blood cultures,
ranging from 47 to 100%12. Histopathological
specimens should also be obtained from biopsy,
in order to distinguish between contamination
and infection or to detect the presence of granu-
lomas, suggesting the presence of tuberculosis or
brucellosis. C-reactive protein levels and erythro-
cyte sedimentation rate are almost constantly ele-
vated in the course of PS, both spontaneous and
post-surgical. C-reactive protein is a sensitive
marker of infection and it is more closely related
to the response to treatment.

Outcome

The mortality of PS ranges from 0 to 11%2. In
a significant number of cases, recrudescence,
residual neurological defects or persistent pain
may occur. Interestingly, in one study patients
treated only with antibiotics and immobilization
reported recurrent back pain more frequently
than patients treated surgically (64% vs 26.3%)26.

Adverse outcome, defined as death or disabili-
ty, was reported to be independently associated
with delay in diagnosis greater than 2 months,
paralysis or motor weakness and hospital acqui-
sition48.

Infection-related mortality of PS was also
reported to be associated with S. aureus bac-
teremia21.

Conclusions

PS is an uncommon diagnosis, but its frequen-
cy is expected to rise, due to the increase of the
susceptible populations and of spinal surgical
procedures. The insidious presentation of PS re-
quires a high level of suspicion in all patients that
present with back pain, inconstant fever, and lab-
oratory markers of inflammation. 

The most frequently affected population is that
of elderly patients, who more often experience
multiple co-morbidities and frequent contacts
with health care institutions. Hence, drug-resis-
tant organisms, particularly MRSA, are expected
to be of growing importance in the future. Pa-
tients with PS should be investigated for the pres-
ence of endocarditis not only if risk factors are
present or when clinically suspected, but also if
the infecting agent is Streptococcus spp. or
Staphylococcus spp. Microbiological diagnosis
must be considered a priority in all patients with
suspected PS, in order to start an appropriate
treatment only when the etiologic agent is identi-
fied. If blood cultures are negative, CT-guided or
surgical biopsy is recommended. To improve the
diagnostic yield, a useful procedure could be also
to obtain blood cultures shortly after the biopsy.
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