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ORIGINAL STUDY

Single-stage posterior debridement and single-level instrumented fusion
for spontaneous infectious spondylodiscitis of the lumbar spine

Liang ZHANG, Wei-Hua Cai, Bo Huang, Lin-Wei CHEN, Ning ZHANG, Bin N1

From the Second Military Medical University, Shanghai, China

Spontaneous infectious spondylodiscitis (SIS) is an
uncommon condition. The purpose of this retro-
spective study of 10 adult patients (6 males and
4 females, average age 52 years), all with lumbar SIS
and epidural abscess, was to analyze the efficacy of
single-stage posterior débridement plus single-level
interbody grafting with autologous bone, and
transpedicular screw-rod instrumentation. The mean
follow-up period was 43 months, with a minimum of
30 months. The back pain was relieved within 3 to
8 days after surgery. Neurologic deficits, present in
5 cases, all improved. Solid fusion was achieved at
6 months in all 10 cases. The mean VAS for pain
improved from 7.5 to 1.6, the mean Oswestry
Disability Index from 57.8% to 8.1%. The mean
physical component of SF-36 (PCS) improved from
32.4% to 54.7%, the mean mental component of
SF-36 (MCS) improved from 33.8% to 57.2%. All
these changes were significant (p < 0.001). No recur-
rence of infection was noted. The outcome was quite
satisfactory in terms of fusion rate and quality of life.

Keywords : spontaneous infectious spondylodiscitis ;
single-stage surgery ; single level fusion; posterior
instrumented fusion.

INTRODUCTION

Pyogenic spondylodiscitis is most often second-
ary to spinal surgery; spontaneous infectious
spondylodiscitis (SIS) is relatively rare. It typically
affects children and older individuals (16,23,42). An
increase in the incidence of SIS has recently been
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noted due to increasing life expectancy, diabetes
mellitus, drug abuse, use of endovascular and geni-
tourinary devices, HIV and steroids (10,16-17,23,33).

The exact pathogenesis of SIS is not clear yet,
but most scholars support the thesis of haemato-
genous spread of bacteria. In adults, the avascular
nature of the disc counters inoculation, but it facili-
tates infection once inoculation has occurred (10,13-
14,16,42).

The morbidity and mortality rate of SIS have
declined because of earlier diagnosis and prolonged
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SPONTANEOUS INFECTIOUS SPONDYLODISCITIS OF THE LUMBAR SPINE

administration of antibiotics : conservative treatment
is effective in most cases (2,7,17). However, surgical
intervention is still indicated in case of poor
response to conservative treatment, progressive
neurologic impairment, spinal instability and/or
local kyphosis (17,18,28,34).

The choice of the surgical technique is still con-
troversial. Some authors advocate anterior débride-
ment and fusion with or without second-stage
instrumentation (/,5,6). Other spine surgeons pro-
pose anterior débridement and fusion combined
with anterior or posterior single stage instrumenta-
tion (11,28,29,32,34). The authors of the current study
preferred posterior débridement and single-level
interbody fusion with iliac crest grafts, plus single-
stage instrumentation using a transpedicular screw-
rod system.

PATIENTS AND METHODS

The authors retrospectively reviewed 10 adult
patients, 6 males and 4 females, with a mean age of
52 years (range : 26-79), diagnosed with lumbar SIS and
operated upon between August 2000 and December
2007. Post-surgery spondylodiscitis was excluded.
Seven patients had predisposing conditions : diabetes
mellitus (4 patients), urinary tract infection (UTI) (2
patients) and prostate biopsy (one patient) (Table I). It
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has been reported that diabetes mellitus is the most fre-
quent predisposing factor in patients with SIS (16,17,33).
The average follow-up period was 43 months, with a
minimum of 30 months.

Diagnosis was based on clinical picture, physical
examination, erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), MRI and cultures. Back pain
and quality of life (QOL) were evaluated with a Visual
Analog Scale (VAS), the Oswestry Disability Index
(ODI) and the Short form-36 (SF-36): the Physical
Component Summary (PCS) and the Mental Component
Summary (MCS).

A paired t-test and SPSS 16.0 were used for statistical
analysis. A p-value < 0.05 was seen as significant.

RESULTS

On admission all patients presented with fever
and localized back pain. CRP and ESR were elevat-
ed in all of them, WBC in 50% (Table I). Frankel
score was grade C in one patient, grade D in 4 and
grade E in 5 (Table I). The vertebral levels involved
were L3L4 (one patient), L4L5 (5 patients), and
L5S1 (4 patients). Pre- and post contrast MRI
showed a low signal of the subcortical bone mar-
row, which became intermediate or high on T2-
weighted sequences (Fig. 1). An epidural abscess
was noted in all 10 cases ; in 5 of them, it led to a

Table I. — Clinical data

Patient Age Culture Pre- WBC CRP ESR Frankel
(years) Blood | Percutane | Surgical | disposing | (¥10%1) (mg/1) (mm/h) Pre- F.U.
Urine  |ous biopsy | specimen | diseases Op.

1 26 - - - UTI 13 75 53 E E
2 32 E.coli E.coli E.coli 20 98 120 E E
3 79 - S.aureus | S.aureus DM 14 78 50 D E
4 68 - S. aureus | S.aureus UTI 17 54 48 C D
5 30 - - 8.1 55 49 D E
6 52 - - - PB 6.8 48 50 E E
7 72 - - - DM 7.0 70 78 D E
8 70 - - - DM 85 50 55 E E
9 50 - S.aureus | S.aureus DM 37.8 72 54 D E
10 41 - - - 9.8 79 81 E E

E.Coli : Escherichia coli ; S.aureus : Staphylococcus aureus ; UTI : Urinary tract infection ; PB : Prostate biopsy ; DM : Diabetes
mellitus ; WBC : White blood cell count ; CRP : C-reactive protein ; ESR : Erythrocyte Sedimentation Rate ; Preop : Preoperative ;
F.U.: Follow-up ; —: Negative.

Acta Orthopeedica Belgica, Vol. 77 - 6 - 2011



818 L. ZHANG, W. CAI, B. HUANG, L. CHEN, N. ZHANG, B. NI

Fig. 1. — Preoperative sagittal MRI-scan of the lumbar spine.
T1-weighted (left) and T2-weighted (right) images showing
spontaneous infectious spondylodiscitis L5S1 with epidural
abscess.

neurological deficit, which was progressive in 3 of
these. Indeed, epidural abscesses are correlated
with a high risk of neural involvement (/1,13,16).
The causative organism was isolated in 4 out of
10 patients (Table I).

The indication for surgery was poor response to
4 weeks of antibiogram-based therapy in
7 patients (31), and progressive neurologic deficit in
three.

The surgical technique consisted of posterior
débridement plus single-level interbody fusion with
iliac crest grafts, and single stage instrumentation :
a transpedicular screw-rod system (Fig. 2). All the
procedures were performed by the same surgical
team. The mean hospital stay was 25 days (range :
12-50). There were no operative complications,
except mild donor site pain in 2 patients.

The back pain was relieved within 3 to 8 days
after surgery. ESR and CRP gradually normalized
within 6 to 12 weeks. Antibiotics were administered
from 6 to 12 weeks. All 5 patients with a preopera-
tive neurological deficit improved : 4 had complete
recovery (from grade D to E) within 1-6 months,
while one with a grade C improved to grade D.
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Fig. 2. — Postoperative antero-posterior (A) and lateral radio-
graph (B) following single-stage posterior débridement plus
single-level interbody grafting L4L5 with autologous bone, and
transpedicular screw-rod instrumentation.

Radiological fusion occurred after 3 months in 60%
of the patients, and after 6 months in 100% of the
patients (Fig. 3).

The mean VAS (Table II) improved from 7.5
(range : 5-10) preoperatively to 1.6 (range : 0-3)
(p <0.001).The mean preoperative ODI improved
from 57.8% (range : 32.5%-80%) to 8.1% (range :
2.2%-22.2%) (p < 0.001). The mean physical com-
ponent score (PCS) of the SF-36 improved from
324 (range : 26-42) to 54.7 (range : 46-60) (p <
0.001), the mean mental component score (MCS) of
the SF-36 improved from 33.8 (range : 30-37) to
57.2 (range : 49-62) (p < 0.001).

No recurrence of infection was noted. Implant
failure was not seen.

DISCUSSION
Age

SIS has been reported more frequently in older
individuals (75,23). Consistent with the literature,
the mean age of the patients in this study was
52 years (range : 26-79).
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Fig. 3. —Antero-posterior (A) and lateral radiograph (B)
showing solid bone fusion L4L5 at 6 months follow-up.

Back pain

Back pain is the hallmark clinical manifestation
in most of the patients, regardless of the causative
microorganism (10,16,42). In our series, all
10 patients presented with back pain as their first
symptom.

Inflammatory markers

Elevated inflammatory markers (ESR, CRP)
were seen in all our patients. Elevated ESR has a
strong association with epidural abscess (13), which
was confirmed in the current study as all the
patients had an abscess and a very elevated ESR.
These inflammatory markers are also best suited for
the post-surgical monitoring of the patients (70-
11,13).

Pathogens

The most commonly isolated organism in this
study was Staphylococcus aureus (30%), followed
by Escherichia coli (10%), consistent with other
investigations (10,14,16,23,33). Therefore, in the
absence of definite microbiologic data, empiric

Table II. — Outcome analysis

ODI SF-36 VAS
% PCS MCS
Preop. [57.8+14.5|324+48 |338%26 (75+19
FU. 81+56 |573+34 |572+4.1 [16+08
p-Value |<0.001 <0.001 <0.001 <0.001

Preop : Preoperative ; F.U.: Follow-up ; ODI: Oswestry
Disability Index ; SF-36: Short Form-36, PCS: Physical
Component Summary ; MCS : Mental Component Summary ;
VAS : Visual Analog Scale.

broad-spectrum antibiotics active against Staphylo-
coccus aureus and E.coli are mandatory.

MRI

MRI appears to give the correct diagnosis or sug-
gest pyogenic spondylodiscitis as a possible diag-
nosis in 55% and 36% of the cases, respectively, in
patients who present with less than 2 weeks of
symptoms. After 2 weeks, the percentage of definite
and possible diagnosis of pyogenic spondylodiscitis
is reported to be 76% and 20%, respectively (37).

Anterior or posterior approach ?

This is still a matter of debate. In most patients
with SIS, only the anterior vertebral elements are
affected and the intact posterior column maintains
some degree of stability (9,17,26,31). The anterior
approach allows direct access to the infected focus
and is convenient for débridement and reconstruc-
tion (17,27,28,34). The posterior approach is also con-
venient for drainage and reconstruction (/7,20), but
decompressive laminectomy and discectomy alone
may further destabilize the spine and result in
increased neurologic deficit and spinal instabili-
ty (17). Most spine surgeons prefer anterior surgery
with radical débridement, fusion with autogenous
grafts and anterior or posterior instrumentation cor-
recting any sagittal deformity (13,19,28). However, if
the epidural abscess extends beyond the limits of
the compromised level, the anterior approach may
not provide enough access to débride the epidural
space, and the posterior approach should be
used (11,22,31).
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Instrumentation or not ?

It is generally accepted that all foreign materials
may decrease the effectiveness of the antibiotics.
They facilitate biofilm formation and bacterial
adherence, a condition not readily recognizable for
the immune system, and hampering the penetration
of antibiotics (5,/8,31). Nevertheless, clinical stud-
ies (11,28,34,38) have demonstrated that instrumenta-
tion is safe and efficacious in the face of an active
infection. It can be assumed that internal fixation is
safe after thorough and radical débridement.

Anterior or posterior instrumentation ?

Posterior pedicle screw-rod systems can provide
rigid segmental fixation along all the three columns
of the spine and allow intraoperative distraction of
the compromised disc space, allowing débridement
and bone grafting. Thus, the surgical exposure and
fixation can be reduced to a minimum number of
segments to decrease the loss of normal motion seg-
ments (11,20,28).

Autogenous grafts ?

Autogenous bone grafts are still the gold stan-
dard in spine reconstruction because of their low
cost, fewer complications and higher fusion
rate (8,72). The iliac crest grafts successfully used
for interbody fusion in the current study demon-
strate that this is possible in an infected area.

How many levels ?

When internal fixation and fusion become
unavoidable, the question how to delimit the fusion
area becomes important. It is generally believed
that the hardware should be inserted into the
adjacent levels, so as to avoid the infected zone.
However, long-segment fixation not only increases
the surgical trauma, but also reduces the scope
of activities and favours adjacent segment degen-
eration. Gonzalvo et al (11) have reported single-
level débridement and posterior instrumented
fusion for the treatment of spontaneous discitis.
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Their outcome was satisfactory in terms of fusion
rate and quality of life. We came to a similar con-
clusion.

One or two stages ?

Surgeons may be afraid to plan débridement,
instrumentation and fusion in a single stage because
residual bacteria might lead to persistence of the
infection (1,5,22). Inspired by the improvement of
the surgical technique, some tried single-stage
surgery for the treatment of SIS (19,26,28,30,40,41). A
single-stage procedure has several advantages such
as avoidance of a second anaesthesia, lower com-
plication rate, shorter hospital stay and earlier
mobilization. We saw no recurrence of infection
after an average follow-up of 52 months, with a
minimum of 30 months.

Fusion rate

The fusion rate was 100% in the current study.
This confirms the findings of other authors after
single-stage surgery: a fusion rate of 94% to
100% (11,19,26,30). Posterior stabilization through
instrumentation was probably the critical factor in
these improved results. Reliable fusion promotes
control of infection and early return to normal
activities.

Antibiotics

Antimicrobial therapy should be continued until
clinical improvement is noted and inflammatory
markers (ESR, CRP) have normalized (1,11,13).
Most authors advocate a 6 to 8 weeks course of
postoperative intravenous antibiotics, followed by
2 months or more of oral therapy (9,13,16,18-19). A
therapy of less than 4 weeks duration is associated
with a 25% recurrence rate (35). Shad et al (36)
found bacterial colonization on cervical implants
removed after arthrodesis, so they recommended
long-term antibiotic regimes. We opted for a
minimum of 4 weeks of intravenous antibiotics,
followed by 4 weeks of oral antibiotics, until the
inflammatory markers (ESR, CRP) had normalized.
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Quality of life

The SF-36, consisting of a Physical Component
Summary (PCS) and a Mental Component
Summary (MCS), has been widely used in several
studies about spinal disorders, including spondy-
lodiscitis (25,43,44) : 100 is the best possible score.
Sobottke et al (38) used the SF-36 in a study on
spondylodiscitis patients with a follow-up of
+ 3.6 years ; the resulting SF-36 PCS (38.2 + 11.4)
was less good than that of a normal population, but
the SF-36 MCS (50.6 + 14.4) was quite acceptable.
In the current study the SF-36 PCS improved from
32.4 to 57.3(p <0.001), while the MCS improved
from 33.8 to 57.2 (p<0.001): a significant
improvement. The ODI (0 to 100%, O being the best
possible score) has been previously used in clinical
studies about pyogenic spinal infection (25,39).
Gonzalvo et al (11) noted a median ODI of 15.5%
after single-stage posterior débridement and instru-
mentation. In the current study the ODI improved
from 57.8% to 8.1% (p <0.001), which is quite
acceptable.

Limitation

Sample size was an obvious limitation of this
study.

REFERENCES

1. Arnold PM, Baek PN, Bernardi RJ, Luck EA,
Larson SJ. Surgical management of nontuberculous
thoracic and lumbar vertebral osteomyelitis : report of
33 cases. Surg Neurol 1997 ; 47 : 551-561.

2. Bettini N, Girardo M, Dema E, Cervellati S. Evaluation
of conservative treatment of non specific spondylodiscitis.
Eur Spine J 2009 ; (Suppl 1) : 143-150.

3. Bierry G, Jehl F, Prevost G ef al. Percutaneous inoculat-
ed rabbit model of intervertebral disc space infection :
magnetic resonance imaging features with pathological
correlation. Joint Bone Spine 2008 ; 75 : 465-470.

4. Cusmano F, Calabrese G, Bassi S, Branislav S, Bassi P.
Radiologic diagnosis of spondylodiscitis : role of magnetic
resonance. Radiol Med 2000 ; 100 : 112-119.

5. Dimar JR, Carreon LY, Glassman SD et al. Treatment of
pyogenic vertebral osteomyelitis with anterior debridement
and fusion followed by delayed posterior spinal fusion.
Spine 2004 ; 29 : 326-332.

6. Emery SE, Chan DP, Woodward HR. Treatment of
hematogenous pyogenic vertebral osteomyelitis with ante-
rior debridement and primary bone grafting. Spine 1989 ;
14 : 284-291.

7. Faella F, Rossi M, Pagliano P et al. [Non post-operative
spondylodiskitis. Our experience during the period 1990-
2001.] (in Italian). Infez Med 2002 ; 10 : 157-162.

8. Fang D, Cheung KM, Dos Remedios ID, Lee YK,
Leong JC. Pyogenic vertebral osteomyelitis : treatment by
anterior spinal debridement and fusion. J Spinal Disord
1994 ;7 : 173-180.

9. Fayazi AH, Ludwig SC, Dabbah M, Bryan Butler R,
Gelb DE. Preliminary results of staged anterior debride-
ment and reconstruction using titanium mesh cages in the
treatment of thoracolumbar vertebral osteomyelitis. Spine J
2004 ; 4 : 388-395.

10. Friedman JA, Maher CO, Quast LM, McClelland RL,
Ebersold MJ. Spontaneous disc space infections in adults.
Surg Neurol 2002 ; 57 : 81-86.

11. Gonzalvo A, Abdulla I, Riazi A, De La Harpe D. Single-
level/single-stage debridement and posterior instrumented
fusion in the treatment of spontaneous pyogenic
osteomyelitis/discitis : long-term functional outcome and
health-related quality of life. J Spinal Disord Tech 2011 ;
24 : 110-115.

12. Graziano GP, Sidhu KS. Salvage reconstruction in acute
and late sequelae from pyogenic thoracolumbar infection. J
Spinal Disord 1993 ; 6 : 199-207.

13. Hadjipavlou AG, Mader JT, Necessary JT,
Muffoletto AJ. Hematogenous pyogenic spinal infections
and their surgical management. Spine 2000 ; 25 : 1668-
1679.

14. Honan M, White GW, Eisenberg GM. Spontaneous
infectious discitis in adults. Am J Med 1996 ; 100 : 85-
89.

15. Hutchinson C, Hanger C, Wilkinson T, Sainsbury R,
Pithie A. Spontaneous spinal infections in older people.
Intern Med J 2009 ; 39 : 845-848.

16. Kapsalaki E, Gatselis N, Stefos A et al. Spontaneous
spondylodiscitis : presentation, risk factors, diagnosis,
management, and outcome. Int J Infect Dis 2009 ; 13 : 564-
569.

17. Karadimas EJ, Bunger C, Lindblad BE et al.
Spondylodiscitis. A retrospective study of 163 patients.
Acta Orthop 2008 ; 79 : 650-659.

18. Korovessis P, Repantis T, Iliopoulos P, Hadjipavlou A.
Beneficial influence of titanium mesh cage on infection
healing and spinal reconstruction in hematogenous septic
spondylitis : a retrospective analysis of surgical outcome of
twenty-five consecutive cases and review of literature.
Spine 2008 ; 33 : E759-767.

19. Kuklo TR, Potter BK, Bell RS, Moquin RR,
Rosner MK. Single-stage treatment of pyogenic spinal
infection with titanium mesh cages. J Spinal Disord Tech
2006 ; 19 : 376-382.

Acta Orthopeedica Belgica, Vol. 77 - 6 - 2011



822

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Linhardt O, Kriiger A, Krodel A. [First results of anteri-
or versus posterior instrumentation-fusion in the treatment
of spondylodiscitis.] (in German). Z Orthop lhre Grenzgeb
2004 ; 142 : 73-78.

Maiuri F, Iaconetta G, Gallicchio B, Manto A,
Briganti F. Spondylodiscitis. Clinical and magnetic
resonance diagnosis. Spine 1997 ; 22 : 1741-1746.

Mann S, Schiitze M, Sola S, Piek J. Nonspecific pyogenic
spondylodiscitis : clinical manifestations, surgical treat-
ment, and outcome in 24 patients. Neurosurg Focus 2004 ;
17 : E3.

Martinez Hernandez PL, Amer Lopez M, Zamora
Vargas F et al. [Spontaneous infectious spondylodiscitis
in an internal medicine department : epidemiological and
clinical study in 41 cases.] (in Spanish). Rev Clin Esp
2008 ; 208 : 347-352.

Németh G. Health related quality of life outcome instru-
ments. Eur Spine J 2006 ; 15 (Suppl 1) : S44-51.

O’Daly BJ, Morris SF, O’Rourke SK. Long-term func-
tional outcome in pyogenic spinal infection. Spine 2008 ;
33 : E246-253.

Ogden AT, Kaiser MG. Single-stage debridement and
instrumentation for pyogenic spinal infections. Neurosurg
Focus 2004 ; 17 : ES.

Okada Y, Miyamoto H, Uno K, Sumi M. Clinical and
radiological outcome of surgery for pyogenic and tuber-
culous spondylitis : comparisons of surgical techniques and
disease types. J Neurosurg Spine 2009 ; 11 : 620-627.
Ozalay M, Sahin O, Derincek A et al. Non-tuberculous
thoracic and lumbar spondylodiscitis : single-stage anterior
debridement and reconstruction, combined with posterior
instrumentation and grafting. Acta Orthop Belg 2010 ; 76 :
100-106.

Pee YH, Park JD, Choi YG, Lee SH. Anterior debride-
ment and fusion followed by posterior pedicle screw
fixation in pyogenic spondylodiscitis : autologous iliac
bone strut versus cage. J Neurosurg Spine 2008 ; 8 : 405-
412.

Przybylski GJ, Sharan AD. Single-stage autogenous bone
grafting and internal fixation in the surgical management of
pyogenic discitis and vertebral osteomyelitis. J Neurosurg
2001 ; 94 : (1 suppl) 1-7.

Quinones-Hinojosa A, Jun P, Jacobs R, Rosenberg WS,
Weinstein PR. General principles in the medical and sur-
gical management of spinal infections : a multidisciplinary
approach. Neurosurg Focus 2004 ; 17 : E1.

Rath SA, Neff U, Schneider O, Richter HP.
Neurosurgical management of thoracic and lumbar verte-

Acta Orthopaedica Belgica, Vol. 77 - 6 - 2011

33.

34

35.

36.

37.

38.

39.

40.

41

42,

43.

4.

L. ZHANG, W. CAI, B. HUANG, L. CHEN, N. ZHANG, B. NI

bral osteomyelitis and discitis in adults : a review of 43
consecutive surgically treated patients. Neurosurgery
1996 ; 38 : 926-933.

Rivero MG, Salvatore AJ, de Wouters L. Spontaneous
infectious spondylodiscitis in adults. Analysis of 30 cases.
Medicina (B Aires) 1999 ; 59 : 143-150.

. Robinson Y, Tschoeke SK, Finke T et al. Successful treat-

ment of spondylodiscitis using titanium cages : a 3-year
follow-up of 22 consecutive patients. Acta Orthop 2008 ;
79 : 660-664.

Roblot F, Besnier JM, Juhel L et al. Optimal duration of
antibiotic therapy in vertebral osteomyelitis. Semin
Arthritis Rheum 2007 ; 36 : 269-277.

Shad A, Shariff S, Fairbank J et al. Internal fixation for
osteomyelitis of cervical spine : the issue of persistence of
culture positive infection around the implants. Acta
Neurochir (Wien) 2003 ; 145 : 957-960.

Skaf GS, Domloj NT, Fehlings MG et al. Pyogenic
spondylodiscitis : an overview. J Infect public Health
2010; 3 : 5-16.

Sobottke R, Réllinghoff M, Zarghooni K et al.
Spondylodiscitis in the elderly patient : clinical mid-term
results and quality of life. Arch Orthop Trauma Surg 2010 ;
130 : 1083-1091.

Solis Garcia del Pozo J, Vives Soto M, Solera J. Vertebral
osteomyelitis : long-term disability assessment and
prognostic factors. J Infect 2007 ; 54 : 129-134.
Suchomel P, Buchvald P, Barsa P, Lukas R, Soukup T.
Pyogenic osteomyelitis of the odontoid process : single
stage decompression and fusion. Spine 2003 ; 28 : E239-
244.

. Sundararaj GD, Babu N, Amritanand R et al. Treatment

of haematogenous pyogenic vertebral osteomyelitis by sin-
gle-stage anterior debridement, grafting of the defect and
posterior instrumentation. J Bone Joint Surg 2007 ; 89-B :
1201-1205.

Turunc T, Demiroglu YZ, Uncu H, Colakoglu S,
Arslan H. A comparative analysis of tuberculous, brucellar
and pyogenic spontaneous spondylodiscitis patients.
J Infect 2007 ; 55 : 158-163.

Woertgen C, Rothoerl RD, Englert C, Neumann C.
Pyogenic spinal infections and outcome according to the
36-item short form health survey. J Neurosurg Spine 2006 ;
4 : 441-446.

Zanoli G, Jonsson B, Stromqvist B. SF-36 scores in
degenerative lumbar spine disorders : analysis of prospec-
tive data from 451 patients. Acta Orthop 2006 ; 77 : 298-
306.



