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Streptococcal and Enterococcal Spondylodiscitis
(Vertebral Osteomyelitis). High Incidence of Infective
Endocarditis in 50 Cases
DENIS MULLEMAN, PEGGY PHILIPPE, ERIC SENNEVILLE, CHANTAL COSTES, LISBETH FAGES, 
XAVIER DEPREZ, RENÉ-MARC FLIPO, and BERNARD DUQUESNOY

ABSTRACT. Objective. To characterize the clinical, biological, and imaging features and outcomes of patients
with streptococcal and enterococcal spondylodiscitis (SESD).
Methods. This retrospective study of patients with SESD was carried out in 2 departments of
rheumatology from 1990 through 2002. Comparison was made with cases of staphylococcal spondy-
lodiscitis (SSD) seen during the same period, excluding postoperative cases.
Results. Fifty cases of SESD were reviewed and compared with 86 cases of SSD. The main finding
was a higher frequency of concomitant infective endocarditis in patients with SESD (11/42 vs 1/37;
p = 0.009). Evidence of inflammation, imaging features, and neurological impairment at admission
appeared to be less severe in SESD, but the difference did not reach statistical significance. Duration
of treatment was shorter in SESD than in SSD (105 ± 26 days vs 130 ± 49 days; p = 0.003).
Conclusion. Our study confirms the high incidence of infective endocarditis (26%) during SESD.
Clinicians must look for predisposing factors and clinical abnormalities in patients with spondy-
lodiscitis whenever a streptococcal or enterococcal agent is identified. Echocardiography should be
performed as routine in such situations. (J Rheumatol 2006;33:91–7)
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Streptococci and enterococci cause a wide range of infec-
tious diseases, including primary bacteremia, subacute
endocarditis, pneumonia, and urinary, intestinal tract and
skin and soft tissue infections. Skeletal streptococcus and
enterococcus infections are well known, although spinal
involvement is rare. Streptococcus and enterococcus
spondylodiscitis (SESD) accounts for about 20%1-5 of cases
of pyogenic spondylodiscitis, mainly due to staphylococcus
and gram-negative bacilli. Recent studies have provided
some information on the influence of predisposing factors,
the value and limitations of biological measures6, and the
value of magnetic resonance imaging (MRI)7, particularly in
the very early stages of the disease and in the detection of
paravertebral and epidural abscesses2,8. Differences

between brucellar, tuberculous, and pyogenic vertebral
osteomyelitis have been described, but because of their rel-
ative low frequency, detailed information on SESD is not
available to date9.

An association between SESD and infective endocarditis
(IE) has been reported in patients with primary subacute
bacterial endocarditis10,11, and Pascaretti, et al have high-
lighted the concomitant occurrence of heart valve infection
in 4 patients with patent streptococcal spondylodiscitis and
septicemia1. It is noteworthy that 2 of these cases had a his-
tory of valve disease. These cases raised the question of the
frequency of valve infection during SESD.

We examined the clinical features of pyogenic spondy-
lodiscitis due to streptococcal and enterococcal species. We
also attempted to determine the rate of concomitant IE dur-
ing SESD. For this purpose, records of patients with SESD
were gathered from 2 hospital centers of northern France
and compared with a large cohort of patients with confirmed
staphylococcal spondylodiscitis (SSD).

MATERIALS AND METHODS
The records of 223 patients with pyogenic spondylodiscitis (excluding
postoperative cases) admitted from 1990 through 2002 to the Department
of Rheumatology in Lille, a large metropolitan area of 1.1 million inhabi-
tants, were retrospectively reviewed and patients with SESD were identi-
fied. The cases of SESD seen during the same period in the neighboring
hospital of Valenciennes were also reviewed. Both centers are located in the
north of France in an area with 2.5 million inhabitants. The characteristics
of patients with confirmed SSD (excluding postoperative cases) seen in
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Lille during the same period were also gathered and compared with those
of SESD.

Spondylodiscitis was confirmed by MRI and/or computed tomography
scans and the diagnosis was proved microbiologically by blood and/or nee-
dle aspiration and biopsy of the corresponding intervertebral disk space or
material obtained during surgery.

Age, sex, medical history, predisposing factors for infection, duration
of symptoms before diagnosis, clinical findings, biological measures, bac-
teriological characteristics, imaging features, duration of treatment, and
main outcomes were recorded for all patients. Predisposing features of
heart disease were carefully investigated. The criteria required for the diag-
nosis of subacute endocarditis were an echogenic, oscillating intracardiac
mass and a typical microorganism isolated from 2 separate blood cultures.

Statistical analysis. SESD and SSD groups were compared using the chi-
square test for qualitative variables and the unpaired Student t test for quan-
titative variables. In addition, the subgroup of patients with concomitant
SESD and IE was compared with patients without IE. Statistical analysis
was carried out using Statview software version 5 (SAS Institute, Cary, NC,
USA). A p value < 0.05 was considered statistically significant.

RESULTS
Of the 223 patients (132 men, 91 women) seen in Lille dur-
ing the 12 year period for pyogenic spondylodiscitis (post-
operative cases excluded), 30 (13.5%) had SESD.
Combining the Valenciennes and Lille cases provided a total

of 50 SESD, which were analyzed and compared with 86
cases of SSD (excluding postoperative cases) seen in Lille
during the same period.

Patient characteristics and clinical presentations of 50
SESD and 86 SSD are summarized in Table 1. Mean age (83
men, 53 women) was 59.8 ± 13.3 years (range 16–87), and
overall duration of symptoms was 46.4 ± 38.5 days (range
1–180), similar in the 2 groups but shorter in patients with
severe neurological involvement (28.1 ± 20.2 days; range
2–60). Of 42 patients with SESD for whom transthoracic
and/or transesophageal echography was performed, IE was
disclosed in 11, compared with a single case in the 37 SSD
patients (p < 0.0095). The most common underlying med-
ical illnesses and predisposing factors of infection in our
series were smoking (33.1%), diabetes mellitus (20.6%),
alcohol (19.8%), bronchitis/asthma (12.5%), and glucocorti-
coid medication (8.1%) (Table 2). These factors were com-
parable in the 2 groups. A history of valve disease was sig-
nificantly more frequent in patients with SESD (10.0% vs
1.1%; p = 0.04), and there was a tendency to poorer dental
hygiene and a more frequent history of prostate cancer or
urinary tract infection in patients with SESD, but the differ-
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Table 1. Clinical presentation of streptococcal/enterococcal (SESD) and staphylococcal spondylodiscitis (SSD)
at admission.

SESD (n = 50), SSD (n = 86),
No. of cases (%) No. of cases (%) p

Age, yrs 61.3 ± 12.1 58.9 ± 14 0.31
Sex, female/male 16/34 37/49 0.27
Interval to diagnosis, days 40.7 ± 37.3 49.6 ± 39.0 0.22
Back pain 50 (100) 86 (100) > 0.99
Fever, chills, sweating 36 (72) 59 (68.6) 0.82
Other infection identified 14 (28) 41 (47.6) 0.038
Epidural lumbar steroid injection 2 (4) 12 (13.9) 0.12
Iatrogenic procedure 4 (8) 17 (19.7) 0.11
Dysphagia 1 (2) 0 (0.0) 0.78
Acute heart complication 1 (2) 0 (0.00) 0.78
Acute diabetes complication 1 (2) 2 (2.3) > 0.99
Naseau, vomiting 1 (2) 4 (4.6) 0.75
Abdominal pain 1 (2) 5 (5.8) 0.54
Pyogenic arthritis 1 (2) 4 (4.6) 0.75
Valve murmur 13 (26) 7 (8.1) 0.01
Peripheral signs of heart insufficiency 6 (12) 2 (2.3) 0.0531
Dyspnea, cough 8 (16) 9 (10.4) 0.5
Lung ausculation abnormality 6 (12) 11 (12.8) > 0.99
Liver insufficiency 5 (10) 5 (5.8) 0.57
Abdominal pain 2 (4) 5 (5.8) 0.95
Dysuria 3 (6) 2 (2.3) 0.53
Spinal stiffness 19 (38) 65 (75.6) < 0.0001
Infective endocarditis 11/42 (26.2) 1/37 (2.7) 0.0095
Positive blood culture 27 (54) 43 (50) 0.78
Radicular pain 14 (28) 32 (37.2) 0.36
Pyramidal signs 7 (14) 8 (9.3) 0.57
Muscular strength impairment 6 (12) 15 (17.4) 0.54
Sensory impairment 4 (8) 13 (15.1) 0.23
Spinal cord/cauda equina syndrome 1 (2) 8 (9.3) 0.19
Confusion 1 (2) 3 (3.5) > 0.99
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ence did not reach statistical significance. Erythrocyte sedi-
mentation rates and platelet counts were statistically higher
in SSD than in SESD patients [82.7 ± 33.1 mm/h vs 67.3 ±
31.5 mm/h (p = 0.01) and 384.5 × 109/l ± 153.6 vs 326 ×
109/l ± 137.9 (p = 0.04), respectively], but C-reactive pro-
tein concentrations were comparable [99 ± 90.0 mg/l vs 91
± 86.4 mg/l (p nonsignificant)] in both groups. As shown in
Table 3, vertebral infection occurred in the lumbar region in
the majority of patients with SESD, whereas it occurred
similarly at both thoracic and lumbar levels in those with
SSD. In 7 SESD patients (14%), the location was cervical
compared to 4 (4.6%) in the SSD group, and 2 of them were
secondary to local iatrogenic procedures (one after orotra-

cheal intubation, the other after esophageal dilatation for
cancer). Table 4 presents methods used for bacteriological
diagnosis. Blood culture alone led to identification of the
pathogen in 44% of patients with SESD compared to 30.2%
in SSD (p nonsignificant). Intervertebral disk biopsy was
performed in 26 (52%) patients with SESD and in 53
patients (61.6%) with SSD (p nonsignificant). The sites of
identification according to species are given in Table 5. The
most highly suspected sources of infection in patients are
summarized in Table 6. The oral cavity was more likely to
be the origin of SESD, while cutaneous and iatrogenic
sources were more frequent in SSD. Main outcomes and
duration of treatment of both groups are given in Table 7.
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Table 2. Underlying disorders and factors predisposing to infection in patients with streptococcal/enterococcal
(SESD) and staphylococcal spondylodiscitis (SSD).

SESD (n = 50), SSD (n = 86),
Underlying Disorder No. of cases (%) No. of cases (%) p

Previous history of valve disease 5 (10) 1 (1.1) 0.04
Bronchitis/asthma 6 (12) 11 (12.8) > 0.99
Smoker 18 (36) 27 (31.4) 0.71
History of tuberculosis 2 (4) 7 (8.1) 0.56
History of lung infection 2 (4) 3 (3.5) > 0.99
Alcohol abuse 12 (24) 15 (17.4) 0.48
Liver cirrhosis 5 (10) 3 (3.5) 0.23
Intestinal cancer 2 (4) 3 (3.5) > 0.99
Renal cancer 0 (0) 6 (7.0) 0.14
Prostate cancer/ history of urinary infection 6 (12) 2 (2.3) 0.053
Breast cancer 0 (0) 2 (2.3) 0.72
Current glucocorticoid use 2 (4) 9 (10.4) 0.31
Rheumatoid arthritis 1 (2) 4 (4.6) 0.75
Osteosynthesis 3 (6) 6 (7.0) > 0.99
Diabetes mellitus 11 (22) 17 (19.7) 0.92
Renal insufficiency 0 (0) 1 (1.1) > 0.99
History of ear infection 1 (2) 0 (0.0) 0.78
Poor dental hygiene 3 (6) 0 (0.0) 0.09
History of sinusitis 1 (2) 0 (0.0) 0.78
History of cutaneous infection 2 (4) 3 (3.5) > 0.99
Immunosuppression 0 (0) 4 (4.6) 0.30

Table 3. Imaging features in patients with streptococcal/enterococcal (SESD) and staphylococcal spondylodisci-
tis (SSD).

SESD (n = 50), SSD (n = 86),
Features No. of cases (%) No. of cases (%) p

Vertebral level
Cervical 7 (14) 4 (4.6) 0.1
Thoracic 12 (24) 41 (47.6) 0.1
Lumbar 33 (66) 46 (53.5) 0.21

No. of localization
One 44 (88) 64 (74.4) 0.09
2 contiguous 3 (6) 10 (11.6) 0.43
≥ 2 noncontiguous 3 (6) 9 (10.4) 0.56

Imaging findings
Paraspinal abscesses 7 (14) 24 (27.9) 0.1
Epidural abscesses 19 (38) 49 (57.0) 0.005
Posterior articular process involvement 3 (6) 1 (1.1) 0.27
Vertebral fracture 6 (12) 16 (18.6) 0.44
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Duration of treatment was shorter in SESD than in SSD
[105 ± 26 days vs 130 ± 49 days (p = 0.003)]. The subgroup
of patients with concomitant SESD and IE included 11
patients (2 women, 9 men), 47 to 75 years of age (mean 64.7
± 10.5 yrs). The causal agents were Streptococcus bovis (n =
4), S. gordonii (n = 1), S. oralis (n = 1), and Enterococcus
faecalis (n = 5). Four cases of mitral valve and 7 cases of aor-
tic endocarditis were observed. The characteristics of SESD
patients with and without IE are given in Table 8. A history
of valve disease and a positive blood culture were significant
risk factors for IE. Two of the patients with IE died and one

required valve replacement. One 74-year-old man who had a
history of valve disease and chronic respiratory insufficiency
had lumbar spondylodiscitis due to E. faecalis with mitral
endocarditis, and subsequently died of acute pulmonary
infection 8 weeks after initiation of antibiotics. Another 47-
year-old diabetic man died from sudden brain hemorrhage
after 6 weeks of treatment. He had had no history of valve
disease and the strain involved was S. gordonii. Finally, the
patient who required valve replacement was a 50-year-old
man with S. oralis spondylodiscitis and IE, complicated by
acute mitral insufficiency after 3 weeks of treatment.
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Table 4.  Methods of microbiological diagnosis in patients with streptococcal/enterococcal (SESD) and staphy-
lococcal spondylodiscitis (SSD). IVDB: intervertebral disc biopsy, performed in 26 (52%) SESD and 53 (61.6%)
SSD.

SESD (n = 50), SSD (n = 86),
Method No. of cases (%) No. of cases (%) p 

Blood culture 22 (44) 26 (30.2) 0.15
IVDB culture 21 (42) 41 (47.6) 0.64
IVDB and blood culture 5 (10) 14 (16.3) 0.44
Surgical biopsy 2 (4) 2 (2.3) 0.97
Surgical biopsy and blood culture 0 (0) 3 (3.5) 0.46

Table 5. Categories of pathogens and sites of identification during streptococcal/enterococcal (SESD) and
staphylococcal spondylodiscitis (SSD). IVDB: intervertebral disc biopsy.

Positive Blood
Pathogen n Culture Positive IVDB

SESD (n = 50)
S. pneumoniae 1 0 1
Group A Streptococci 1 1 0
Group B streptococci 11 5 8
Group C streptococci 1 0 1
Group D Streptococci and enterococci 20 15 8
Group F streptococci* 5 2 2
Group G streptococci 1 0 1
Viridans streptococci* 10 4 5

SSD (n = 86)
S. aureus* 71 40 41
Coagulase-negative staphylococci 15 3 14

* Pathogens originated from material taken during surgery in one case of group F streptococci, one case of viri-
dans streptococci, and 5 cases of S. aureus spondylodiscitis.

Table 6. Suspected source of infection in patients with streptococcal/enterococcal (SESD) and staphylococcal
spondylodiscitis (SSD).

SESD (n = 50), SSD (n = 86), p
Source of Infection No. of cases (%) No. of cases (%)

Cutaneous 5 (10) 20 (23.2) 0.09
Respiratory 3 (6) 13 (15.1) 0.19
Dental 5 (10) 1 (1.1) 0.05
Urinary 6 (12) 13 (15.1) 0.80
Intravenous catheter 0 10 (11.6) 0.03
Arthroplasty infection 1 (2) 2 (2.3) > 0.99
Gynecologic 1 (2) 0 0.78
Gastrointestinal 4 (8) 6 (7.0) > 0.99
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DISCUSSION
This study confirms the high prevalence of concomitant IE
during SESD, the practical consequence for physicians
being the need for systematic echocardiography in patients
with SESD.

Diagnosis of spondylodiscitis. Despite the improvement and
increase in new technologies for diagnosis, early recognition
of spondylodiscitis is still a challenge. MRI is the most sen-
sitive method to date, even in very early stages of the disor-
der8. Because of the insidious and indolent onset of the
infectious process, and the unspecific characteristics of
symptoms, patients may present after several weeks with
highly destructive lesions and/or with neurological impair-
ment, as in our series (spinal cord compression and cauda
equina syndrome, paravertebral and epidural abscesses, and
vertebral fracture). The overall duration of symptoms before
diagnosis, i.e., the time interval between the first clinical
signs and the imaging confirmation, was 40.7 days for
SESD and 49.6 days for SSD, similar to previous series with
significant differences between individual patients3,9,12.

This interval was shorter in patients with severe neurologi-
cal presentations. There was a slight but not statistically sig-
nificant difference in terms of localization between SESD
and SSD.

The mean duration of treatment (121.5 ± 43.0 days, range
57–347 days) was long in our series, in accord with the
experience in France reported by the Rheumatology
Network Organisation13. The duration was shorter in the
SESD group than in the SSD group.

Characteristics of patients. Predisposing factors and
increased longevity are likely to explain the incidence of
spondylodiscitis (e.g., immune deficiency, exposure to noso-
comial bacteremia, drug injection, poor dental hygiene,
longterm dialysis, and diabetes mellitus). In our 2 settings,
deleterious factors such as alcohol addiction, smoking, and
perhaps less access to medical care may explain the number
of cases observed in a region that has sustained a significant
socioeconomic decline. In our series, the incidence of
spondylodiscitis was also influenced by common infection
factors such as diabetes mellitus, cancer, and use of gluco-

95Mulleman, et al: Spondylodiscitis

Table 7. Outcomes of patients with streptococcal/enterococcal (SESD) and staphylococcal spondylodiscitis
(SSD).

SESD (n = 50), SSD (n = 86), p
Outcome No. of cases (%) No. of cases (%)

Duration of treatment, days 105.2 ± 26.1 (n = 39) 130.6 ± 49.1 (n = 70) 0.003
Bracing therapy 35 (94.6) 65 (75.6) 0.33
Duration of bracing, days 115.0 ± 48.0 (n = 29) 134.0 ± 43.2 (n = 42) 0.072
Definitive neurological deficiency 6 (12.0) 4 (4.6) 0.17
Spine deformities 1 (2) 4 (4.6) 0.65
Surgery 8 (9.3) 4 (8) > 0.999
Valve replacement 1 (2) 0 (0) 0.36
Death 2 (4) 4 (4.6) > 0.999

Table 8. Streptococcal and enterococcal spondylodiscitis (SESD). Comparison between patients with concomi-
tant infective endocarditis (IE+) and without infective endocarditis (IE–). ESR: Erythrocyte sedimentation rate;
CRP: C-reactive protein; Hb: hemoglobinemia; WBC: white blood cells.

IE+ (n = 11) IE– (n = 39) p

Age 64.7 ± 10.5 60.4 ± 12.4 0.3
Duration of symptoms, days 34.9 ± 27.1 42.1 ± 39.7 0.6
History of valve disease 4 (36.3) 1 (2.5) 0.006
Fever, chills, sweating 9 (81.6) 27 (69.2) 0.66
Heart murmur 7 (63.6) 6 (15.4) 0.004
Positive blood culture 11 (100) 16 (41) 0.001
Echocardiography 11 (100) 31 (79.5) 0.2
≥ 2 noncontiguous levels 2 (18.2) 1 (2.5) 0.22
2 contiguous levels 1 (9.1) 2 (5.1) > 0.999
Tetra/paraplegia 1 (9.1) 4 (10.2) > 0.999
Duration of treatment 99.2 ± 17.6 106.9 ± 28.2 0.44
ESR, mm/h 78.2 ± 30.3 64.1 ± 31.5 0.21
CRP, mg/l 104.2 ± 58.6 97.4 ± 97.8 0.82
Hb, g/dl 11.0 ± 2.4 12.0 ± 1.6 0.15
WBC count (109/l) 12.0 ± 5.4 9.8 ± 3.8 0.14
Platelet count (109/ l) 291.1 ± 130.9 336.8 ± 140.0 0.36
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corticoids. None of our patients were drug addicted or
infected with human immunodeficiency virus, in contrast to
the study of Belzunegui, et al12. Recent surgery or urinary
tract infection was not a predisposing factor in our experi-
ence, as sometimes seen during gram-negative spondy-
lodiscitis in the elderly12. There was no significant differ-
ence between the 2 groups in terms of socioeconomic status
and general health.

Sources of infection. The source of infection was in accord
with the usual tropism of the causal agents. Dental infections
were thus more frequently observed in patients with SESD
(10% vs 1.1%; p = 0.05), while venous catheter infections
were reported only during SSD (11.6% vs 0%; p = 0.03).

Epidural lumbar steroid injection was probably the source
of infection in 12 cases (14%) of SSD. It is noteworthy that 7
patients with SESD (nearly 15%) had cervical spondylodisci-
tis. Three of these cases occurred in patients who had an obvi-
ous local source and a contiguous pattern of infection, and
one of them also had a concomitant infective endocarditis.

Concomitant infective endocarditis. In a series of 92 cases
of IE, Le Moal, et al reported 14 cases (15%) with con-
comitant spondylodiscitis; there was a history of back pain
in all patients, and spondylodiscitis was diagnosed before
endocarditis11. Pascaretti, et al reported 4 cases of IE in a
cohort of 30 patients with spondylodiscitis1. The causal
strains were S. mitis (2 cases) and E. faecalis (2 cases) and
2 of them occurred with prior valve disease. However, the
frequency of IE during SESD has not been assessed in a
series as large as ours. As IE was present in a quarter of our
patients, systematic echocardiography is essential during
SESD. A history of valve disease and a positive blood cul-
ture were risk factors for IE in these patients. By contrast, IE
was rarely observed during SSD (1/37) in our experience,
suggesting less tropism of staphylococcal agents for valves,
although the positive blood culture rates were similar in
both groups (54% in SESD and 50% in SSD). SSD resulting
from epidural steroid injection could have biased our results
in the sense that bacteremia was less common in these
patients (3/12 vs 40/74; p nonsignificant). However, the fre-
quency of endocarditis remained the same when these 12
cases were excluded from the analysis (data not shown).

The strength of association between SESD and IE leads
to the ultimate question of what came first, the valvular or
the spinal infection. It can be argued that spondylodiscitis
occurred before IE because patients were all referred with a
long history of back pain preceding admission, whereas
acute heart insufficiency was initially present in only one
individual. Further, 74% of our patients had no evidence of
valve infection after the diagnosis of spondylodiscitis was
made, indicating that most cases of SESD were not neces-
sarily consecutive to prior subacute IE. It is also of interest
that cutaneous manifestation such as petechiae, Osler’s
nodes and subungual hemorrhage, and glomerulonephritis
were absent in our experience, whereas they have often been

reported in cardiological series. On the other hand, muscu-
loskeletal symptoms were frequent during IE and it is possi-
ble that a latent valve infection led to secondary vertebral
osteomyelitis after several weeks. Moreover, our results
may have been influenced by technical factors, since
transthoracic echography may be inadequate in up to 20% of
adults (because of obesity, chronic obstructive pulmonary
disease, or chest wall deformity), whereas transesophageal
echography has a sensitivity of 75% to 95% for detecting
vegetations, with a specificity of 85% to 98%14,15. In addi-
tion, echocardiography was not performed in all SESD and
SSD patients (84% vs 43%, respectively; p < 0.0001) and
this may have biased our results. This discrepancy is proba-
bly explained by a higher rate of valve disease (previous his-
tory and heart murmur on clinical examination) in the SESD
group that led to echocardiography. Thus, although the ori-
gin of the infection is often suspected, it is difficult to ascer-
tain whether IE occurred before spinal infection or vice-
versa. Blood culture contributed to the diagnosis in the
majority of SESD patients, and it is important to note that of
the patients with confirmed streptococcal septicemia and
spinal infection, almost 40% had IE as well. Due to the ret-
rospective design of the study, our results may have empha-
sized the rate of concomitant IE during SESD. On the other
hand, the frequency of IE observed might have been under-
estimated because the diagnosis was based on echographic
findings that are not mandatory in Duke’s criteria14.

With the number of patients recruited, our series of SESD
is to our knowledge the largest reported to date. The origi-
nality of our study stands on its comparative design with
SSD. In order to define the characteristics of SESD among
patients with spondylodiscitis we selected as large and
homogeneous a comparative group of patients as possible.
As in many other studies, staphylococcal species represents
the most frequently isolated organism. In our population
with SSD, postoperative cases were excluded and most of
our patients had staphylococcal aureus isolated from blood
and/or biopsy culture.

Despite its inherent limitations, our retrospective study
confirms the high prevalence of concomitant infective endo-
carditis during streptococcus and enterococcus spondy-
lodiscitis. Clinicians must perform careful heart, renal, and
cutaneous examinations and pay particular attention to
patients with prior valve disease and those with positive
blood cultures during spondylodiscitis. Echocardiography
should be performed routinely in such situations and
patients must be considered as having concomitant IE and
treated appropriately.

ACKNOWLEDGMENT
We thank Dr. Colette Savage and staff of the Microbiology Laboratory for
their technical assistance, Dr. Patrick Chastanet and the Musculoskeletal
Department of Radiology, Prof. Richard Assaker and the Neurosurgery
Department at Lille, who undertook the surgical management of patients,
and Prof. Philippe Goupille for his advice.

96 The Journal of Rheumatology 2006; 33:1

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2006. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


REFERENCES
1. Pascaretti C, Legrand E, Laporte J, et al. Bacterial endocarditis

revealed by infectious discitis. Rev Rhum Engl Ed 1996;63:119-23.
2. Carragee EJ. The clinical use of magnetic resonance imaging in

pyogenic vertebral osteomyelitis. Spine 1997;22:780-5.
3. Nolla JM, Ariza J, Gomez-Vaquero C, et al. Spontaneous pyogenic

vertebral osteomyelitis in nondrug users. Semin Arthritis Rheum
2002;31:271-8.

4. Perronne C, Saba J, Behloul Z, et al. Pyogenic and tuberculous
spondylodiskitis (vertebral osteomyelitis) in 80 adult patients. Clin
Infect Dis 1994;19:746-50.

5. Hadjipavlou AG, Mader JT, Necessary JT, Muffoletto AJ.
Hematogenous pyogenic spinal infections and their surgical 
management. Spine 2000;25:1668-79.

6. Carragee EJ, Kim D, van der Vlugt T, Vittum D. The clinical use of
erythrocyte sedimentation rate in pyogenic vertebral osteomyelitis.
Spine 1997;22:2089-93.

7. Modic MT, Feiglin DH, Piraino DW, et al. Vertebral osteomyelitis:
assessment using MR. Radiology 1985;157:157-66.

8. Maiuri F, Iaconetta G, Gallicchio B, Manto A, Briganti F.
Spondylodiscitis. Clinical and magnetic resonance diagnosis. Spine
1997;22:1741-6.

9. Colmenero JD, Jimenez-Mejias ME, Sanchez-Lora FJ, et al.
Pyogenic, tuberculous, and brucellar vertebral osteomyelitis: a
descriptive and comparative study of 219 cases. Ann Rheum Dis
1997;56:709-15.

10. Morelli S, Carmenini E, Caporossi AP, Aguglia G, Bernardo ML,
Gurgo AM. Spondylodiscitis and infective endocarditis: case 
studies and review of the literature. Spine 2001;26:499-500.

11. Le Moal G, Roblot F, Paccalin M, et al. Clinical and laboratory
characteristics of infective endocarditis when associated with
spondylodiscitis. Eur J Clin Microbiol Infect Dis 2002;21:671-5.

12. Belzunegui J, Intxausti JJ, De Dios JR, et al. Haematogenous 
vertebral osteomyelitis in the elderly. Clin Rheumatol 
2000;19:344-7.

13. Legrand E, Flipo RM, Guggenbuhl P, et al, for the Rheumatology
Network Organization. Management of nontuberculous infectious
discitis. Treatments used in 110 patients admitted to 12 teaching
hospitals in France. Joint Bone Spine 2001;68:504-9.

14. Durack DT, Lukes AS, Bright DK. New criteria for diagnosis of
infective endocarditis: utilization of specific echocardiographic
findings. Duke Endocarditis Service. Am J Med 1994;96:200-9.

15. Mylonakis E, Calderwood SB. Infective endocarditis in adults. 
N Engl J Med 2001;345:1318-30.

97Mulleman, et al: Spondylodiscitis

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2006. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/

