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* >50ans
* Lombaire
SU'%
* Retard diagnostiqu(e?:% Mois

« WBC normal

 Fievre
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Epidemiologie

2-71%0 Infections osteo-articulaires

Incidence: 1/100 000 — 250 000

Pics : < 20 et 50-70

F/M ratio: 2/1-5/1



Facteurs de risque

* Chirurgie rachis
» Diabete

¢ IV

« HIV

* Oncologie

* Néphropathie

* Rhumatologie

* Cirrhose



Epidémiologie:

Spondylodiscite a pyogénes:

Lombaire 60 %
Dorsale 30 %
Cervicale 10 %
Bifocale 10 %
BK:

bi ou plurifocale > 20 %
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Etiologie

Pyogenes

— Staphylococcus aureus : 30-80%

— BGN, Escherichia coli : 25%

— Streptococcus,

— Poly microbien (5%o)

Mycobacterium tuberculosis

— 60% (Immunodep.)

Anaerobie (plaie pénetrante)
Brucellose (Europe est, mediterannee)
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E MSSA

E MRSA

B Group A Streptococcus
Group B Streptococcus

M Streptococcus pneumoniae
@ Salmonella

Hl Other

Bl No Pathogen Identified
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Clinigue

* Symptomes
— Rachialgies, (15% sans), tenace, nocturne
— Radiculagies ?
— Fievre (1/2)
 Examen
— Déformations; raideurs; tumefactions
— Cardiopathie...

— Membres inférieurs, troubles sphinctériens, ...



Biologie

« VS: sensibilite (+), specificite ???
« CRP: sensibilité > 90%, marqueurs évolutifs
« Comptage des PNs ?

. Cultures . sang, urines 1111 (59%0)



TABLE 1: Characteristics of our study population*

Characteristic Value (%)

no. of patients 102
sex

male 88 (86.3)

female 14 (13.7)
age (yrs)

mean 454

range 22-66
WBC count at presentation

mean (x 10° cells/pl) 14

range (x 103 cells/ul) 0.5-32

no. of pts w/ abnormal WBC count 50 (49)
ESR at presentation

mean (mm/hr) 74

range (mm/hr) 9.9-140

no. of pts w/ abnormal ESR 93 (91)
CRP level at presentation

mean (mg/L) 67

range (mg/L) 01-323

no. of pts w/ abnormal CRP level 73 (71.6)

Neurosurg Focus 37 (2):E3,2014
©AANS, 2014

anagement of primary pyogenic spinal
avenous recreational drug users

DLEY DENGLER, M.D.,2 DAvIN CorDELL, M.D.,?
M.D., Pu.D.?

tute, Austin; and Department of Neurosurgery, University of Texas Health
io, Texas

ection secondary to intravenous drug abuse (IVDA) is a difficult clinical entity encoun-
ectious disease specialists. Patients tend to be noncompliant with the treatment and
to use IV recreational drugs even after the diagnosis of spine infection. The authors
ze the presentation, etiology, demographic characteristics, treatment, and outcome of
tion in patients with IVDA as the major risk factor.

cords, radiology imaging, and laboratory results (white blood cell count, inflamma-
Itures) of all patients with pyogenic spine infection and history of IVDA presenting to
gust 2005 through December 2013 were retrospectively reviewed. The department of
hospital electronic medical records of University Hospital in San Antonio were used
tudy.

ients with spinal infection were evaluated during the study period; 102 of these patients
average age was 45.4 years, and only 14 (13.7%) were women. The mean laboratory
a white blood cell count of 11.1 x 10° cells/ul (range 0.5-32 x 10* cells/ul), erythro-
of 74 mm/hr (range 9.9-140 mm/hr), and C-reactive protein (CRP) level of 67 mg/L
-six patients (25.4%) had an associated epidural abscess. The most common organism
bone and/or blood was methicillin-sensitive Staphylococcus aureus (MSSA), which
se second was methicillin-resistant S. aureus (MRSA), found in 23 cases. The most
as the lumbar spine (24 cases [57.8%]), and most patients (69.6%) had involvement of

05/04/2017 DIU_OSTEO_ARTICULAIRE 13



Etiological diagnosis

* No neurological deficits
* No instability/deformity
* No sepsis

* Neurol

CT-guided biopsy

Empirical
paic Harvest

antibiotic camales

therapy* P |
1
1

Biopsy negative
Pathogen not plausible

!

Surgical biopsy

Positive

Negative J,
Empirical
antibiotic

therapy
Negative
evolution

)

14




Computed tomography—guided percutaneous biopsy for
vertebral osteomyelitis: a department’s experience

TABLE 1: Yield of histology and microbiology per total number
of cases collected when there was clinical suspicion of vertebral KosMmas, M.D., Perer C. Young, M.D.,
osteomyelitis ARK R. RosBIN, M..D.

No. of Sam pl oS ase Medical Center, Cleveland, Ohio

Results Histology Microbiology , _
orted to occur in approximately 0.2-2 cases per 100,000 annually.
positive 26 16 dimentation rate and C-reactive protein suggest inflammatory eti-
. graphy and CT scanning to nuclear medicine imaging and contrast-
negative 42 68 steomyelitis. Although MRI has a strong sensitivity and specificity
total 68 84 and microbiological samples remains the gold standard in diagno-

ogen cultured, thereby preventing the need surgical intervention
ave questioned the percentage yield of image-guided percutaneous
n for vertebral osteomyelitis.
board approval, the authors performed a chart review of patients
one biopsies at University Hospitals Case Medical Center in Cleve-
a biopsy sample of a vertebral body/disc was obtained. A total of
s indicated a concern for infection in 84, infection or neoplasm in
ng neoplasms) in the remaining 116.

< ; provided positive results in 25 (41.0%) of the 61 samples collected for sus-
pected cases of osteomyehtls Microbiology samples were less predictive, with only 16 of the 84 samples collected,
or 19.0%, yielding a positive result. In 10 patients there were positive blood and/or urine cultures. Of these, 8 samples
(80%) demonstrated the same pathogen identified by biopsy (for the remaining 2 positive systemic cultures, no patho-
gen was identified by the percutaneous intervention). In other words, half of the 16 cases that provided microbiologi-
cal results from biopsy demonstrated the same results by systemic cultures. However, 89 (76.7%) of the 116 samples
collected with the primary concern of neoplasm yielded results.

Conclusions. Image-guided percutaneous biopsy for vertebral osteomyelitis demonstrates an extremely low
probability of identifying specific microbes. Blood or urine cultures concurrently identified culprit pathogens in
50% of positive biopsy cultures. Therefore, in only 8 (9.5%) of 84 biopsies did the biopsy results provide additional
information to clinicians as to the pathological microorganism present and how treatment might need to be adjusted.
(hitp://thejns.org/doi/abs/10.3171/2014.6 FOCUS14134)

Neurosurg Focus / Volume 37 | August 2014

Key Worps *  CT-guided biopsy <«  vertebral osteomyelitis ¢  spondylitis

05/04/2017 DIU_OSTEO_ARTICULAIRE 15



Gram smear

Aerobic

Anaerobic

Fungal

Tuberculosis

Interferon-gamma release assays (IGRA)



Imagerie

« Radiographie
— Plateaux vertébraux

— Pincement discal

— Déformation sagittal

05/04/2017 DIU_OSTEO_ARTICULAIRE 17



« Tomodensitométrie
— Plateaux vertébraux

— Neécrose osseuse

— Calcifications

— Biospie ?

05/04/2017 DIU_OSTEO_ARTICULAIRE 18
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* IR

— T1: hyposignal (disque et corps V.)
— T2: hypersignal (cedeme)
— Gado: rehaussement
 Disque
« Corps
e Structures environnantes
— Tuberculose
« Abces parties molles

 Pas le disque
« Rehaussement hétéerogene
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Table 1 Imaging features that can strongly support differential diagnosis of spinal infection etiologies [23, 61, 68-70]

Pyogenic

Tuberculous

Brucellar

Fungal

Spine segment

Vertebral body
(VB)

Disc space
involvement

Paraspinal/
epidural space
involvement

Posterior
elements

Anterior
subligamentous
spread

Adjacent
vertebral levels
involvement

Multilevel
involvement

Lumbar

Early stage: anterior aspect of
VB classically VB T1 hypo-
and endplate T2
hyperintensity

Late stage: VB destruction; T2
hyperintensity and
homogeneous enhancement;
Adjacent VB involvement

Present: early stage involvement
T2 hyperintensity and
enhancement

If present: inflammation and/or
small abscesses with thick and
irregular rim enhancement

Typically not involved

Uncommon

Present: endplate destruction

Uncommon

Thoracic/thoracolumbar junction

Early stage: anterior aspect of VB three
patterns: para discal (more common)—
discal involvement and contiguous spread
to adjacent VB, T1 hypointensity and T2
heterogenous hyperintensity. Anterior—
anterior scalloping of VB and large
subligamentous abcesses Central—
vertebra plana deformity; IVD not
involved

Late stage: T1 variable intensity with bone
healing

Variable: from disc space sparing up to
severe destruction

Present: large paraspinal abscesses; thin
and smooth rim enhancement

Can be involved

Present: can be more extensive than the
vertebral involvement

Present: high bone destruction

Common: skip lesions

Lower lumbar

Relatively
preserved
VB

Present

Typically not
present: lack
of paraspinal
abscess

Typically not
involved

Uncommon

Uncommon

Uncommon

Lumbar

Involvement: serrated
margins of vertebral
endplates without
severe VB destruction

Typically spared; lack of
T2 hyperintensity

Present: Small paraspinal
abscesses thick and
irregular rim
enhancement

Can be involved Rib
heads also

Common

Uncommon

Common: skip lesions




Traitement

« Antibiotherapie
* Immobilisation du segment infecte
« Restauration équilibre sagittal

« Débridement abces epidural, ou
compression neurologique



Aureus ou coli
SMRA: vancomycin

Tuberculosis:
— Isoniazide

— Rifampicin,
— Pyrazinamide
— Ethambutol

Fungal : antimycotique
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Minimum of 3 Blood Cultures (BC)

L ]

No Surgery

v

Surgery

1 l

A

BC negative or Pathogen

BC positive and Pathogen

not plausible plausible
1 | &
No therapy, CT-guided Biopsy negative or pathogen
biopsy not plausible

:

BC negative or Pathogen
not plausible:

Empirical Therapy

Biopsy positive and
Pathogen plausible

!

Biopsy positive and

Pathogen plausible

l

Biopsy negative or
Pathogen not
plausible

!

:

Targeted antibiotic Therapy

Empirical antibiotic Therapy

05/04/2017
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 Conservative

— Minime déeformation

— Immobilisation : orthese

Coque en polyéthyléne 4mm
thermo formeé

— Décubitus

05/04/2017 DIU_OSTEO_ARTICULAIRE
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e Survelllance

— Biologie

— Imagerie (CT scan / IRM)

— Ponction sous CT scan (psoas)



Table 1 Indications for surgery in spondylodiscitis

Indications for surgery in spondylodiscitis

. Neurological deficits

. Sepsis

. Significant bone involvement with instability

. Impending or current deformities

. Intraspinal space-occupying processes (i.e. spinal abscess)

. Unclear aetiology of the process and/or suspected malignant disease
. Failure to respond to conservative therapy

. Uncontrollable pain

o 00 ~1 O h B W N =

. Patient's lack of compliance

05/04/2017 DIU_OSTEO_ARTICULAIRE 41



Indication chirurgicale ?

* Objectifs
— Débridement
— Préelevements

e Urgence

— Compression neurologique
— Processus infectieux évolutif

e Différee
— Déformation
— Fixation - stabilisation ?




Compression : abces epidural

* 50% hematogene
» 38% direct extension
* Thrombophlébite septique

« Laminectomie, lavage, drain épidural



Spinal epidural abscess without
spinal instability or deformity?

Medically stable for operative
intervention?

YES

Nonoperative management

Risk factors for failure of
medical management?
-Diabetes mellitus
-MRSA infection
-CRP>115

Neurologic deficit involving
spinal cord?

NO

Clinical equipoise
for initial operative
vs. medical
management

-WBC>12.5

-Ring enhancement on MRI
YES -Bacteremia

-Acute or progressive motor
deficits

Complete spinal cord injury >48
hours without significant clinical
concern for ascending lesion

YES Urgent operative intervention

Initial medical management

Urgent operative
intervention

Fic. 1. Evidence-based algorithm for triaging patients with SEA to operative treatment combined with antibiotics versus non-
operative treatment with antibiotics alone. Units of measure used for CRP were mg/L, and for WBC count the units were x 10°

cells/L.
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Diagnostic Imaging
CT Scan

ESR

HbAlC

Intact Exam

Plegia > 72 h

Same/improving

Risk factors for deterioration:
oM
Pathogen No pathogen CRP> 115
identified via identified via WBC > 12
blood cultures blood cultures Age > 65
Positive Blood Culture
CTM Aspir Avound
Sspirstion P cultures <
h 4
P Dehi Antibiotics
Follow treatment
response with ESR,
CRP

*Consider close
observation. High risk for
failure of medical



TABLE 1: Clinical cohorts reporting the treatment and outcome for SEA in more than 50 patients*

Authors & Year

Description of Study

Evidence
Class

Conclusions

Rigamonti et al.,
1999

Siddig et al.,
2004

Davis et al.,
2004

Savage et al.,
2005

Karikari et al.,
2009

Davis et al.,
2011

Kimetal., 2013
Connor etal,,

2013
Patel et al., 2014

Adogwa et al.,
2014

retrospective cohort of 75 cases w/ SEA

retrospective analysis of 57 pts w/ 60 cases of SEA (28 were treated
surgically, 25 medically, & 7 w/ percutaneous needle drainage)

retrospective cohort of 63 pts w/ SEA

retrospective review of 52 pts w/ SEA; 29 pts were treated w/ initial
nonop management

retrospective cohort of 104 cases of SEA (64 pts treated conser-
vatively; pts w/ lumbar disease & no neurological deficit were
more often treated conservatively)

retrospective/prospective cohort of 86 pts comparing management
of SEA before (55) & after (31) implementation of diagnostic
guideline

retrospective cohort of 355 cases of SEA; of 127 pts initially treated
nonoperatively, medical management failed in 54

retrospective cohort of 77 pts treated for SEA; 57 cases were treated
surgically

retrospective cohort of 128 cases of SEA comparing initial surgical
(77) & medical (51) management

retrospective cohort of 82 pts w/ SEA who were >50 yrs of age

surgical drainage & prolonged antibiotics are the first-line treatment for SEA, but select pts can
be treated conservatively

SEA can be safely & effectively managed w/ prolonged IV antibiotics alone or combined w/
CT-guided percutaneous needle drainage, irrespective of age, presence of comorbid illness,
disease onset, neurological deficits at presentation, or abscess size

diagnostic delay in 75% of SEA pts; those w/ diagnostic delays were more likely to have residual
motor weakness

11% failure rate of nonop management; medical management w/ close clinical follow-up is safe
in select pts w/ SEA

in select pts conservative therapy is an option; ventral SEA may be more amenable to conserva-
tive management (pts treated w/ surgery were more likely to have an improvement in neuro-
logical examination findings)

implementation of the guideline involving risk factor assessment followed by ESR & CRP testing
led to a decrease in diagnostic delay & motor deficits

age >65 yrs, diabetes, MRSA, & neurological impairment involving the spinal cord all indepen-
dently predict failure of medical management for SEA

age & preop weakness are correlated w/ outcome; decompressive surgery significantly im-
proves outcome in pts w/ focal weakness

early surgery is superior to surgical treatment delayed by a trial of medical management (diabe-
tes, CRP > 115 mg/L, WBC count > 12.5 x 10° cells/L, & bacteremia predict failure of medical
management)

early surgical decompression combined w/ IV antimicrobial therapy was not associated w/ su-
perior clinical outcomes when compared w/ |V antimicrobial therapy alone, although the
surgery group had a significantly higher rate of pt improvement

* ESR = erythrocyte sedimentation rate; IV = intravenous; pt = patient.
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Neurosurg Focus 37 (2):E4, 2014
DAANS, 2014

Medical and surgical management of spinal epidural abscess:
a systematic review

LeoroLp Arko IV, M.D.,! Eric Quach, B.S.,? ViNncent NGuyen, B.S.,? DanieL CHang, A.B.,2
Visaap Sukur, M.D.,! axp Bong-Soo Kiv, M.D.!

'Department of Neurosurgery, “Temple University School of Medicine, Philadelphia, Pennsylvania

~ =Surgical Management

——— = Medical Management

Pooled m/

1098) Historical Control (%)
(n=639)

Fic. 2. Comparison between patients undergoing surgical and medi-
cal management for freatment of SEA with historical control. Bar graph
representing distribution of surgical to nonsurgical forms of treatment
from current (pooled) data versus historical control. There was a signifi-
cant difference in the proportions of treatment method implemented in
the current studies over the historical control (p < 0.01).

20 rgent surgical
‘or the nonop-
250 nanaged SEA
200 i
150 ]
100 1
50 ;
0 J-_,h_H
Gr“""\ ' .lMedical Management
Group 2
Presenting Deficits & Surgical Management
Fic. 3. Comparison of surgical and medical management given pre-
senting deficits in patients with SEA. Group 1 included patients pre-
senting without neurological deficit, with or without back pain. Group =E

2 included those presenting with neurological deficits, with or without
back pain. The correlation between presenting deficits and manage-
ment method was highly significant (Fisher’s exact test, p < 0.01).

Key Worps »
05/04/2017

conservative management ¢
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Osteosynthese dans tuberculose ?

» 1950

» Débridement

* Fusion autogreffe
* Immobilisation

 Fusion : 90%



Stabilisation — fixation postérieure ?

Parameter Valuet
mean age in yrs 59+104
sex distribution 80% M, 20% F
mean Charlson Comorbidity Index 2
mean ASA score 2.8
prior spine surgery 60%
mean BMI 29.5£8.1
average preop albumin in g/dl 2.1
preop neurological deficit 12 (80)
bony instability 13 (86)
failure of prior treatment 8 (53)
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TABLE 3: Details of infectious organism, antibiotic therapy, nutritional status, and neurological outcome*

Frankel Grade

Case Follow-Up Oral Antibiotic Initial Serum
No. Organism Length (mos) IV Antibiotic Duration Duration Albumin (g/dl) Preop Postop Final Ambulatory Status
1  MRSA 65 6 wks nafcillin uncleart 26 E E ambulatory
2 coagulase-negative Staphylococcus spp. 24 12 wks vancomycin lifetime suppression 1.5 C D ambulatory w/ assistive device
3 MRSA 42 6 wks vancomycin lifetime suppression 2.2 B E ambulatory
4 MSSA 56 uncleart uncleart 14 A D ambulatory w/ assistive device
5 MSSA 54 uncleart uncleart 2.0 B D ambulatory w/ assistive device
6 MRSA 60 8 wks vancomycin lifetime suppression 1.6 B D ambulatory
7 MSSA 36 12 wks cefazolin 8 mos 3.0 C D ambulatory
8 MSSA 14 12 wks nafcillin & rifampin lifetime suppression 1.6 B A nonambulatory
9 MSSA 15 12 wks nafcillin lifetime suppression 1.4 B D ambulatory w/ assistive device
10 MRSA 36 6 wks vancomycin & linezolid lifetime suppression 3.0 E E ambulatory
11 Ralstonia pickettii 29 6 wks ceftriaxone & clindamycin 4 mos 2.7 D E ambulatory
12 culture negative 1 20 8 wks ceftriaxone lifetime suppression 1.6 D D ambulatory w/ assistive device
13 MSSA 0 lost to follow-up lost to follow-up 2.1 D D lost to follow-up
14 group A Streptococcus 12 6 wks ceftriaxone lifetime suppression 1.9 C D ambulatory w/ assistive device
15  culture negative 12 6 wks daptomycin & Zosyn lifetime suppression 3.4 E E ambulatory

05/04/2017
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1) GENERAL INFORMATION

Titre du projet (francais) : Comparaison de 'immobilisation par corset ou
ostéosynthése percutanée dans la spondylodiscite bactérienne de I’adulte en
complément du traitement antibiotique

Brace versus percutaneous instrumentation in spondylodiscitis

Project title (anglais).; Comparison of brace treatment versus percutaneous
instrumentation in adult pyogenic spondylodiscitis combined with antibiotic treatment

First submission to DGOS calls for proposals.?.
Tick..x Yes 0O No

If "No", mention the year of previous submission:.

First name and name of the ¢coordinator.:

Pr Yann Philippe CHARLES, Service de Chirurgie du Rachis, Hépitaux Universitaires de
Strasbourg, 1 Place de I'hépital, B.P. 426, 67091 Strasbourg Cedex, Tél. 0388116826,
Email : yann.philippe.charles@chru-strasbourg.fr

Saaclality: Ort i

Pr Jacques-Eric Gottenberg, Service de Rhumatologie, Hépitaux Universitaires de
Strasbourg, 1 Place de I'hépital, B.P. 426, 67091 Strasbourg Cedex, Tél. 0388128189,
Email : jacques-eric.qgottenberg@chru-strasbourg.fr
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Table 3

Patient Demographics and Preoperative/Postoperative Visual analogue scale (VAS) scores

Patient  Neurologic deficit Symptoms Preoperative VAS pain  Postoperative VAS  Discharge VAS  Follow-up VAS
1 No Back pain 1 3 3 4
2 No Back pain 8 0 0 0
3 No Back pain 10 8 6 0
4 No Back pain, bilateral leg pain 10 1 5 N/A
5 No Back and leg pain 8 6 6 0
6 No Back pain 9 6 6 2
1 Yes Back and bilateral leg pain, 10 8 5 0
foot drop
VAS - Visual Analog Scale
05/04/2017 DIU_OSTEO_ARTICULAIRE 52



Fig. 1 Escherichia coli infectious spondylodiscitis of L3-4 in a patient with a past history of colon cancer (a). Disc space was narrowing with
nearby destructed endplates on L3-4 level; b Osteomyelitis in L3-4 vertebral bodies, discitis and psoas abscess without epidural abscess were
found in gadolinium-enhanced magnetic resonance imaging; ¢ Anterior and posterior spinal surgery was noticed in the immediate postoperative

X-ray.; d and e Solid bone fusion was noticed at the 2-year follow-up
(.

05/04/2017 DIU_OSTEO_ARTICULAIRE 53



