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Contexte 
!! Cancer du sein: grand pourvoyeur de lésions 

secondaires osseuses: 8% des localisations secondaires, 69% 
chez patients ayant une maladie avancée 

!! Affinité particulière pour le rachis: 2/3 des locations osseuses 
secondaires, 1/3 symptomatiques (douleur, neurologique, instabilité) 

!! Maladie chronique: efficacité du traitement médical 

!! Evolution du traitement avec progrès des 
traitements médicaux, augmentation de la survie 

!! Chirurgie palliative… pour encore combien de temps? 



Place de la chirurgie 



!! Chirurgie + radiothérapie VS Radiothérapie seule 

!! Programme chirurgical lourd: décompression circonférentielle 

!! Sélection des malades +++ 

!! Malades ambulatoires après traitement: 
!! Groupe chirurgie: 84% 
!! Groupe radiothérapie: 57% 
!! Comparaison des 2 taux  (Cochran Mantel Haenszel): p 0,001, OR: 6,2 (95%, CI: 

2-19,8) 
!! Capacité à marcher: 122 jours (chirurgie) vs 13 jours p=0,0017 

!! Dans le groupe de malades marchant avant le traitement: 
!! 94% continue à marcher dans le groupe chirurgie 
!! 74% dans le groupe radiothérapie 

!! Analyse multivariée:  chirurgie (p=0,0048), score Frankel (p=0,016), cancer du 
sein (p=0,029) associés à une durée maximale de malade ambulatoires 



!! Analyse appariées comprenant 11 facteurs pronostics 
potentiels 

!! 324 patients 

!! Haut niveau de preuve 

!! 122 patients traités pour compression médullaire entre 
2000 et 2009 par chirurgie décompressive + 
radiothérapie ont été revus retrospectivement 

!! Appariement avec 2 patients issus d’une cohorte de 2 
296 patients traité par radiothérapie seule 

!! Appariement selon 11 critères  



!! Après traitement: 
!! 69% des patients du groupe chirurgie restent 

ambulatoire 

!! 68% du groupe radiothérapie le restent 
!! P:0,99 
!! Parmi les patients non ambulatoires avant le 

traitement 
!! 30% ont récupéré dans le groupe chirurgie 

!! 26% dans le groupe radiothérapie p 

!! p:0,86 



3 Situations  
!! Lésions diaphysaires pré-fracturaires ou 

fracturaires 

!! Lésions péri-articulaires 

!! Lésions rachidiennes 



Lésions diaphysaires 
!! Pré-fracturaires: 

!! Douleur, impotence fonctionnelle 
!! Bilan radiologique concordant 

!! Envisager une stabilisation chirurgicale rapide pour 
éviter l’événement fracturaire 



Lésions diaphysaires 
!! Fracture pathologique: LA RECONNAÎTRE 

!! Douleur avant la fracture 
!! Contexte néoplasie 

!! Ostéolyse 
!! Mécanisme faible énergie 

!! Prise en charge adaptée en urgence 

!! Chirurgie de stabilisation simple 



Lésions péri-articulaires 
!! Lésions épiphysaires ou métaphysaires 

!! Potentielle indication à une chirurgie prothétique  

!! Avantages: 
!! Appui immédiat 
!! Chirurgie quasiment carcinologique 

!! Inconvénient: 
!! Délai de récupération parfois plus long 
!! Problème si infection secondaire 
!! Compétence chirurgicale 



Lésions rachidiennes 
!! Situation délicate 

!! Objectif  premier: éviter l’événement neurologique 

!! Objectif  secondaire: soulager les douleurs et 
carcinologique 

!! Méfiance face à des douleurs rachidiennes (surtout 
thoracique) dans un contexte de néoplasie active 

!! Place de la chirurgie préventive 

!! Sélection des patients  



Lésions rachidiennes 
!! Bilan radiologiques: 

!! TDM: tissu osseux, planification extension ostéolyse 
!!ASPECT MECANIQUE 

!! IRM rachis entier: parties molles, envahissement 
canalaire, radiculaire 

!!ASPECT NEUROLOGIQUE 

!!Les 2 examens sont indispensables pour la prise de 
décisions chirurgicales 



Lésions rachidiennes 
!! Prise de décisions: 

!! Pas de déficit neurologiques: urgence relative 
!! RCP +++ 
!! Echange d’informations sur le patients  

!! Déficit neurologique: Evénement grave 
!! Décision prise souvent par téléphone  
!! Patients souvent mal évalués 
!! Maladie évoluée 
!! Tenter d’orienter le patients vers les équipes avec 

lesquelles vous avez des liens et des habitudes: la 
décisions sera plus concertée 



Lésion rachidiennes 
!! ANTICIPER 

!! EVITER L’EVENEMENT NEUROLOGIQUE 

!! EVALUER LES MALADES 

!! PUIS RCP: 
!! Choix de la prise en charge 
!! Eventail de possibilités chirurgicales selon situation du patient 

!! Cimentoplastie, associées à une fixation percutanée 
!! Libération simple 
!! Libération et fixation postérieure 
!! Chirurgie d’éxérèse circonférentielle 



Lésions rachidiennes 
!! Comment sélectionner les patients? 
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Background. Spinalmetastases frequently arise in patients with
cancer.Modern oncology provides numerous treatment options
that include effective systemic, radiation, and surgical options.We
delineate and provide the evidence for the neurologic, oncologic,
mechanical, and systemic (NOMS) decision framework, which is
used atMemorial Sloan-Kettering Cancer Center to determine the
optimaltherapyforpatientswithspinemetastases.
Methods.Weprovide a literature reviewof the integral publi-
cations that serve as the basis for the NOMS framework and
report the resultsof systematic implementationof theNOMS-
guided treatment.
Results.TheNOMSdecision framework consists of theneuro-
logic, oncologic,mechanical, and systemic considerations and
incorporates theuseof conventionalexternalbeamradiation,
spinal stereotactic radiosurgery, and minimally invasive and
open surgical interventions. Reviewof radiationoncology and

surgical literature that examine the outcomes of treatment of
spinalmetastatic tumorsprovides support for theNOMSdeci-
sion framework. Application of the NOMS paradigm inte-
gratesmultimodality therapy to optimize local tumor control,
pain relief, and restorationorpreservationofneurologic func-
tion and minimizes morbidity in this often systemically ill pa-
tient population.
Conclusion. NOMS paradigm provides a decision framework
that incorporates sentinel decision points in the treatment of
spinal metastases. Consideration of the tumor sensitivity to
radiation in conjunctionwith the extent of epidural extension
allows determination of the optimal radiation treatment and
the need for surgical decompression. Mechanical stability of
the spine and the systemic disease considerations further
help determine the need and the feasibility of surgical
intervention.TheOncologist2013;18:744–751

!"#$%&'(%)*+ ,)- .-'&(%&/0 Treatment of spinal metastatic tumors requires a multidisciplinary approach which integrates radia-
tion and medical oncology, surgery, and interventional radiology. The NOMS framework described in this manuscript incorpo-
rates theneurologic, oncologic,mechanical, and systemic considerations to facilitatedecisionmaking in the careof patientswith
spinalmetastases. Furthermore, this frameworkallowsdynamic integrationofnovel systemic and radiationoptionswhich is cru-
cial in these rapidly evolving disciplines. The article summarizes the supporting literature for this framework andprovides the re-
sults of implementation of the NOMS paradigm in the care of cancer patients.
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Spinal metastases occur in 20% of all patients with cancer
[1, 2], with 5%–10% of patients with cancer developing spi-
nal cord compression [3, 4]. The treatment of spinal metas-
tases is palliative, with the goals of providing pain relief,
maintenanceor recoveryof neurologic function, local dura-
ble tumor control, spinal stability, and improved quality of
life. Over the past decade, treatment has evolved from sim-
ple decisions regarding the need for either surgery or con-
ventional external beam radiation (cEBRT) to complex
multimodality assessments that require the integration of
new technologies such as stereotactic radiosurgery (SRS)
and percutaneous cement augmentation.

Over the past 15 years, themultidisciplinary spine teamat
Memorial Sloan-Kettering Cancer Center (MSKCC) has devel-

oped and used a decision framework for metastatic spine
disease, NOMS,which incorporates four fundamental assess-
ments: neurologic, oncologic, mechanical instability, and sys-
temic disease. The goal of NOMS is to provide a dynamic
framework for the treatment of spine metastases that inte-
grates these four sentinel decision points to determine the
use of radiation, surgery, and/or systemic therapy. NOMS
assessment provides the ability to incorporate advances in
interventional radiology, radiation and medical oncology,
and surgical techniques to optimize patient outcomes. Fur-
thermore, NOMS provides physicians with a common lan-
guage across disciplines to help develop treatment plans
for individual patients and foster outcome analysis across
institutions.
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Lésions rachidiennes 
!! NOMS 

!! Neurologique: degré d’extension épidural, signes 
neurologiques 

!! Oncologique: Pronostic, agressivité, ligne de 
traitement, radiosensibilité  

!! Mécanique: extension ostéolyse, statique rachidienne, 
déformation, ostéoporose 

!! Systémique: âge, comorbidités (CP ischémique, 
diabète), anticoagulant, effets secondaires 
chimiothérapie (NFS, TP, TCA) 



Lésions rachidiennes 
!! Evaluation neurologique: 
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TREATMENT decisions regarding metastatic spine dis-
ease are often dependent on a number of factors 
including clinical symptoms, the presence of mye-

lopathy or functional radiculopathy, tumor histology and 

anticipated radiosensitivity, spinal stability, medical co-
morbidities, and extent of disease. A significant anatomi-
cal factor is the degree of ESCC.2,12 High-grade ESCC is 
often used as an indication for surgery, but no consensus 
definition of “high-grade” exists.

Reliability analysis of the epidural spinal cord compression 
scale

Clinical article
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Objective. The evolution of imaging techniques, along with highly effective radiation options has changed the 
way metastatic epidural tumors are treated. While high-grade epidural spinal cord compression (ESCC) frequently 
serves as an indication for surgical decompression, no consensus exists in the literature about the precise definition 
of this term. The advancement of the treatment paradigms in patients with metastatic tumors for the spine requires a 
clear grading scheme of ESCC. The degree of ESCC often serves as a major determinant in the decision to operate 
or irradiate. The purpose of this study was to determine the reliability and validity of a 6-point, MR imaging–based 
grading system for ESCC.

Methods. To determine the reliability of the grading scale, a survey was distributed to 7 spine surgeons who 
participate in the Spine Oncology Study Group. The MR images of 25 cervical or thoracic spinal tumors were distrib-
uted consisting of 1 sagittal image and 3 axial images at the identical level including T1-weighted, T2-weighted, and 
Gd-enhanced T1-weighted images. The survey was administered 3 times at 2-week intervals. The inter- and intrarater 
reliability was assessed.

Results. The inter- and intrarater reliability ranged from good to excellent when surgeons were asked to rate the 
degree of spinal cord compression using T2-weighted axial images. The T2-weighted images were superior indicators 
of ESCC compared with T1-weighted images with and without Gd.

Conclusions. The ESCC scale provides a valid and reliable instrument that may be used to describe the degree of 
ESCC based on T2-weighted MR images. This scale accounts for recent advances in the treatment of spinal metasta-
ses and may be used to provide an ESCC classification scheme for multicenter clinical trial and outcome studies.
(DOI: 10.3171/2010.3.SPINE09459)

KEY WORDS   •   epidural spinal cord compression   •   spinal metastases   •    
thoracic spine   •   stereotactic radiosurgery   •   lumbar spine   •    
metastatic spine tumor

Abbreviations used in this paper: ESCC = epidural spinal cord 
compression; ICC = intraclass correlation coefficient; SRS = stereo-
tactic radiosurgery.

This article contains some figures that are displayed in color 
on line but in black and white in the print edition. 
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Reliability analysis of the ESCC scale
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Historically, myelography was used to define ESCC 
based on the degree of myelogram dye block as none, par-
tial or incomplete, or complete.8,10,18 The transition to MR 
imaging as the diagnostic modality of choice for spine 
tumors has left a void in defining the degree of ESCC, 
thus causing difficulty in interpreting the more recently 
published literature.3

The importance of a clearly defined grading system 
for ESCC has become even more important with the de-
velopment of SRS of the spine.5,6 Despite a steep dose 
gradient, tumors that compress or even abut the spinal 
cord may be excluded from consideration of SRS because 
of the constraints of spinal cord tolerance. A validated 
ESCC grading system will provide consistent reporting in 
the radiation, surgery, and radiology literature.

This study presents the validation of a 6-point grad-
ing system to standardize reporting regarding ESCC. A 
4-grade, MR imaging–based grading system was previ-
ously reported based on the degree of impingement of 
the CSF space and spinal cord compression.4 This system 
was sufficient to report surgical decision making, but the 
introduction of SRS necessitated expansion to a 6-point 
grading system to account for gradations of thecal sac 
impingement. This grading system can be used in single 
and multiinstitutional trials and may ultimately be used to 
help guide decision making.

Methods
Survey Administration

A 6-point grading system was established to deter-
mine the degree of ESCC. The original 4-point system 
ranged from 0 to 3. In the original system, a grade of 0 
indicated bone involvement only; 1, epidural impinge-
ment; 2, spinal cord compression but CSF visible; and 
3, spinal cord compression but no CSF seen. Based on 
the need to further delineate epidural impingement for 
SRS purposes, the Grade 1 category was subdivided into 
Grades 1a–c where 1a indicated epidural impingement 
but no deformation of the thecal sac; 1b, deformation of 
the thecal sac, but without spinal cord abutment; and 1c, 
deformation of the thecal sac with spinal cord abutment, 
but without compression (Figs. 1 and 2).

A survey consisting of axial MR images was dis-
tributed by mail to 7 members of the Spine Oncology 
Study Group consisting of neurological and orthopedic 
surgeons who specialize in the treatment of spine tumors. 
A series of 25 metastatic tumors were compiled. Included 
for each case were 1 sagittal T1-weighted image and 3 
axial images, including T1-weighted, T2-weighted, and 
T1-weighted Gd-enhanced images. An axial image from 
an adjacent normal spinal segment of the same signal in-
tensity was included for comparison on each slide (Fig. 
3). The surgeons were asked to grade the degree of epi-
dural spine cord compression using the 6-point grading 
scheme. This survey was administered 3 times at 2-week 
intervals. Each time the order of the images was changed 
in a random fashion.

Statistical Analysis
Statistical analysis was conducted using SPSS 15.0 

software (SPSS, Inc.). Interrater agreement and test-retest 
reliability were assessed using the ICC. The test-retest 
reliability assessed the degree of agreement between the 
first and second and the second and third administrations 
of the survey for each surgeon. The data were further 
stratified to determine if specific MR imaging sequenc-
es provided superior reliability in the measurement of 
ESCC. An ICC less than 0.39 was considered consistent 
with poor correlation, 0.4–0.59 with fair correlation, 0.6–
0.74 with good correlation, and 0.75–1.0 with excellent 
correlation. All CIs were computed with 95% certainty.

Results
The overall interrater reliability of the ESCC grading 

scale ranged between fair and good (0.569–0.665) dur-
ing the 3 iterations of the survey. While the ICC ranged 
between poor and good for the T1-weighted images with 
or without contrast administration (0.395–0.633), the ICC 
for T2-weighted images yielded superior results ranging 
from good to excellent (0.701–0.782). The intrarater reli-
ability ranged between good and excellent (0.619–0.819), 
with T2-weighted images resulting in excellent correlation 
during both comparisons. Furthermore, the confidence 
intervals of the T1-weighted images without contrast and 

FIG. 1. Schematic representation of the 6-point ESCC grading scale. A grade of 0 indicates bone-only disease; 1a, epidural 
impingement, without deformation of the thecal sac; 1b, deformation of the thecal sac, without spinal cord abutment; 1c, deforma-
tion of the thecal sac with spinal cord abutment, but without cord compression; 2, spinal cord compression, but with CSF visible 
around the cord; and 3, spinal cord compression, no CSF visible around the cord.
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of the T2-weighted images did not overlap, indicating a 
statistically significant difference between the reliability 
of measurement provided by the 2 sequences.

Discussion
The need for a reliable, validated MR imaging–based 

ESCC grading system is important for consistency in re-
porting single and multiinstitutional outcomes of surgi-
cal and radiotherapeutic studies. Prior to MR imaging, 
decision making was based on myelography findings.8,10,18 
Because of the invasive nature of myelography, these 
studies were often withheld until patients presented with 
advanced myelopathy. Magnetic resonance imaging pro-
vides a more tolerable diagnostic test than myelography, 
and, thus, patients often undergo imaging when there are 
symptoms of biological spine pain before the onset of 
neurological symptoms.1,7,15 More effective surgical and 
radiotherapeutic options offered prior to the development 
of myelopathy have helped improve outcome in patients 
with spine tumors.

Multiple surgical series have used high-grade spinal 
cord compression as indications for surgery, but most have 
not defined this term.9,13,14 Patchell et al.12 conducted a ran-
domized, multiinstitutional study comparing the outcome 
of surgery and conventional external-beam radiotherapy 
with external-beam radiotherapy alone in patients with 
metastatic ESCC and symptomatic, solid tumors. In this 
study, ESCC was defined as displacement of the spinal 
cord. The surgical group experienced improved mainte-
nance and recovery of ambulation, bladder function, and 
even survival.

In a number of studies, a 4-point ESCC grading sys-
tem was used to further delineate degrees of spinal cord 
compression and justify the need for surgery, especially 
in patients who had symptomatic back pain or functional 
radiculopathy but in the absence of myelopathy.2,16 High-
grade ESCC was defined as deformation of the spinal cord 
with partial (ESCC Grade 2) or complete (ESCC Grade 
3) obliteration of the CSF space. Surgery was justified for 
neurological preservation in radiotherapy-resistant tu-
mors with high-grade ESCC. Patients with ESCC Grade 
0 (bone only) and Grade 1 (epidural impingement) were 
considered for radiation therapy even in the presence of 
radioresistant tumors.

The evolution of high-dose conformal photon ther-
apy, such as SRS, necessitated a more sensitive ESCC 
grading system. Cytotoxic doses of radiation to the tumor 
are significantly greater than doses that result in toxic-
ity to the spinal cord. Although spinal cord toxicity has 
not been precisely delineated for SRS, safe radiotherapy 
doses of 14 Gy to a single voxel on the spinal cord or 10 
Gy to 10% of the spinal cord volume have been reported 
in the literature.17 In a recently reported dose escalation 
study, Yamada et al.17 showed that patients who received 
a 24-Gy single fraction achieved significantly better local 
tumor control than those who received less than 24 Gy. 
Additionally, those who received less than 15 Gy to the 
entire planning target volume had a significantly higher 
probability of recurrence.11 Both of these doses are above 
spinal cord tolerance.

In the original ESCC grading system, Grade 1 com-
pression represented all degrees of spinal cord impinge-
ment, but the grade was not sensitive enough to differen-

FIG. 2. Axial T2-weighted MR images representing progressive grades of ESCC.



Lésions rachidiennes 
!! Evaluations oncologiques: 

!! Pronostic 
!! Agressivité 

!! Ligne de traitement 
!! Radiosensibilité 

tumor histologies include breast, prostate, ovarian, and neu-
roendocrine carcinomas. Renal, thyroid, hepatocellular, co-
lon, and non-small cell lung carcinomas, sarcoma, and
melanoma represent radioresistant tumors [7–15]. Solid tu-
mors with radioresistant histologies generally require SRS to
achievedurable local control,whereas radiosensitive solid tu-
morsmay be treatedwith cEBRT or SRS.

!"#$%&'(&$)$*' +,-%.&
Patients with radiosensitive tumors may be treated with
cEBRT regardless of the ESCC grade. Conventional EBRT pro-
vides both symptomatic relief and satisfactory local control
rates for patientswith radiosensitive tumors. This approach is
effective, regardless of the degree of ESCC, and has been
shown to improve ambulatory status, provide durable local
tumor control, and provide pain relief. A prospective study
conductedbyMaranzanoandLatini showedmyeloma,breast,
and prostate cancer had respective response durations of 16,
12, and 10months, with 67% of nonambulatory patients sec-
ondary to breastmetastases regaining ambulation [16]. Kata-
giri et al. found that 72%of patientswith favorable histologies
exhibited combined improvement in their motor strength,
functional ability, and pain scores [11]. Several additional
studies confirm that patients with favorable histologies are
more likely to have good postradiation ambulation and remain
ambulatory longer than patients with unfavorable primary his-
tologies [8,12].Theappropriateradiationdoseandfractionation
vary according to the goal of treatment. Although short-course
radiation(800cGy!1and400cGy!5)providesshort-termpal-
liation, long-course radiation with higher total doses provides
moredurable tumor control [12, 17].

With such favorable responses to cEBRT, patients with ra-
diosensitive spine metastases are treated with cEBRT, often
avoiding surgical intervention. Furthermore, the literature
supports the use of cEBRT even when there is evidence of
high-grade ESCC from radiosensitive tumors due to the ability
of cEBRT to causemitotic cell deathwithin the tumor and sub-
sequent spinal cord decompression [16, 18] without causing
damage to surrounding neurologic tissues (Fig. 2).
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Patientswithradioresistant tumorsandESCCgrades0,1a,and
1b can be treated with IGRT and do not require surgical de-
compression. Radioresistant tumors do not have acceptable
response rates to cEBRT.Maranzanoet al. demonstrateda re-
sponse rateof only 20% for tumors suchashepatocellular car-

cinoma, with a durability of 1–3 months [16]. Katagiri et al.
showed a 33% success rate in treating radioresistant histolo-
gies [11].This isdueto limitationofcEBRT indelivering tumori-
cidal doses of radiation to radioresistant tumors without high
risk of spinal cord or adjacent organ (e.g., kidney) toxicity. On
the other hand, growing evidence suggests that despite some
histologies being radioresistant to cEBRT, durable local tumor
control can be achieved in these tumors using SRS. Series re-
porting outcomes for high-dose SRS have demonstrated ra-
diographic and clinical responses of greater than 85%
regardless of tumor histology [7]. SRS is also effective for alle-
viating pain,with studies showing either a partial or complete
pain response in 85%–92% of patients treated with spine ra-
diosurgery [19–22]. Yamada et al. used SRS to treat 103 pa-
tients with radioresistant oligometastatic tumors [23]. Local
controlwas92%atamedian follow-uptimeof16months.This
study includedadose escalation from18 to24Gy. A subgroup
analysis revealed even greater local control rates in those pa-
tients receiving 24Gy. A recent reviewof 413patients treated
with SRS continues to demonstrate this dose response, with
patients treated with 24 Gy having a recurrence rate of 3% at
3-year follow-up, independent of histology (Fig. 3) [24].

These findings represent a change from previous treatment
regimens inwhichpatientswithradioresistantspinalmetastases
wereoften referred forexcisional surgery in thehopeof improv-
ing local control due to the historically poor responses to cEBRT.
SRS, which is an outpatient procedure,may be a better first-line
treatment than the extensive surgical interventions [6]. Gener-
ally, SRS-related complications aremild and include esophagitis,
mucositis, dysphagia, diarrhea, paresthesia, transient laryngitis,
and transient radiculitis [23, 25–28]. Themost serious complica-
tion, radiation-induced spinal cord injury, is exceedingly rare.
Onemulticenterpublicationfoundonly6of1,075patientsdevel-
oped radiation-induced myelopathy after spinal radiosurgery
[29]. Another complication of SRS that is becoming apparent is
delayedvertebral body fracture [30].
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Patients with radioresistant tumors and ESCC grades 2 and 3
require surgical decompression and stabilization prior to
IGRT. In the setting of spinal cord compression secondary to
metastatic solid tumors, a prospective randomized trial con-
ducted by Patchell et al. showed that surgical decompression
followed by cEBRT yielded significantly superior results when
compared to cEBRT alone. Statistically significant improve-

+"89' :; Summary of expected radiation response based on histology
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Gilbert et al. [8] F F U U U U U U
Maranzano et al. [9] F F F U U U U U
Rades et al. [13] F I I I U I U I
Rades et al. [12] F F F U U U U U
Katagiri et al. [11] F F F U U U U U
Maranzano et al. [10] F F F U U U U U
Rades et al. [14] F I I I U I U I

Adapted from [7].
Abbreviations: F, favorable; I, intermediate; NSCLC, non-small cell lung cancer; U, unfavorable.

747Laufer, Rubin, Lis et al.
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Lésions rachidiennes 
!! Evaluation mécanique: 
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Purpose
Standardized indications for treatment of tumor-related spinal instability are hampered by the lack of a
valid and reliable classification system. The objective of this study was to determine the interobserver
reliability, intraobserver reliability, and predictive validity of the Spinal Instability Neoplastic Score (SINS).

Methods
Clinical and radiographic data from 30 patients with spinal tumors were classified as stable,
potentially unstable, and unstable by members of the Spine Oncology Study Group. The median
category for each patient case (consensus opinion) was used as the gold standard for predictive
validity testing. On two occasions at least 6 weeks apart, each rater also scored each patient using
SINS. Each total score was converted into a three-category data field, with 0 to 6 as stable, 7 to
12 as potentially unstable, and 13 to 18 as unstable.

Results
The ! statistics for interobserver reliability were 0.790, 0.841, 0.244, 0.456, 0.462, and 0.492 for the
fields of location, pain, bone quality, alignment, vertebral body collapse, and posterolateral involve-
ment, respectively. The ! statistics for intraobserver reliability were 0.806, 0.859, 0.528, 0.614, 0.590,
and 0.662 for the same respective fields. Intraclass correlation coefficients for inter- and intraobserver
reliability of total SINS score were 0.846 (95% CI, 0.773 to 0.911) and 0.886 (95% CI, 0.868 to 0.902),
respectively. The ! statistic for predictive validity was 0.712 (95% CI, 0.676 to 0.766).

Conclusion
SINS demonstrated near-perfect inter- and intraobserver reliability in determining three clinically
relevant categories of stability. The sensitivity and specificity of SINS for potentially unstable or
unstable lesions were 95.7% and 79.5%, respectively.
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INTRODUCTION

Spinal cord compression from epidural tumor is
often discussed as an indication for operation. A
prospective randomized trial has demonstrated
superiority of surgery and radiation therapy com-
pared with radiation alone in the treatment of
high-grade spinal cord compression for solid tu-
mors.1 Spinal instability is a separate indication
for surgery2-7 or percutaneous cement augmenta-
tion,8,9 but it has not received the same degree of
scrutiny in the literature as spinal cord compres-
sion. This paucity of data may reflect the contro-
versy that exists regarding instability resulting
from neoplastic destruction of spinal elements, as
evidenced by a wide variety of criteria published

in the literature2,8-16 and significant differences of
opinion suggested by spine surgeons.2,12,13

The Spine Oncology Study Group (SOSG) de-
fines spine instability as the “loss of spinal integrity
as a result of a neoplastic process that is associated
with movement-related pain, symptomatic or pro-
gressive deformity and/or neural compromise un-
der physiological loads.”14 The development of a
standard and valid classification with easily assigned
radiographic and patient factors was championed to
aid communication and appropriate referral be-
tween oncologists, radiologists, and spine surgeons
and facilitate prompt, optimized treatment plans.
Furthermore, a classification system could lead to a
more consistent therapeutic approach among spine
surgeons and aid in education and scientific study.

JOURNAL OF CLINICAL ONCOLOGY O R I G I N A L R E P O R T

VOLUME 29 ! NUMBER 22 ! AUGUST 1 2011

3072 © 2011 by American Society of Clinical Oncology
Downloaded from jco.ascopubs.org on August 23, 2014. For personal use only. No other uses without permission.

Copyright © 2011 American Society of Clinical Oncology. All rights reserved.

Spinal Instability Neoplastic Score: An Analysis of Reliability
and Validity From the Spine Oncology Study Group
Daryl R. Fourney, Evan M. Frangou, Timothy C. Ryken, Christian P. DiPaola, Christopher I. Shaffrey,
Sigurd H. Berven, Mark H. Bilsky, James S. Harrop, Michael G. Fehlings, Stefano Boriani, Dean Chou,
Meic H. Schmidt, David W. Polly, Roberto Biagini, Shane Burch, Mark B. Dekutoski, Aruna Ganju,
Peter C. Gerszten, Ziya L. Gokaslan, Michael W. Groff, Norbert J. Liebsch, Ehud Mendel, Scott H. Okuno,
Shreyaskumar Patel, Laurence D. Rhines, Peter S. Rose, Daniel M. Sciubba, Narayan Sundaresan,
Katsuro Tomita, Peter P. Varga, Luiz R. Vialle, Frank D. Vrionis, Yoshiya Yamada, and Charles G. Fisher

Author affiliations appear at the end of
this article.

Submitted January 16, 2011; accepted
May 18, 2011; published online ahead of
print at www.jco.org on June 27, 2011.

Authors’ disclosures of potential conflicts
of interest and author contributions are
found at the end of this article.

Corresponding author: Daryl R. Fourney
MD, FRCSC, FACS, Associate Professor of
Neurosurgery, Director, Neurosurgery Resi-
dency Training Program, University of
Saskatchewan, Royal University Hospital,
103 Hospital Dr, Saskatoon, Saskatchewan,
Canada S7N 0W8; e-mail: daryl.fourney@
usask.ca.

© 2011 by American Society of Clinical
Oncology

0732-183X/11/2922-3072/$20.00

DOI: 10.1200/JCO.2010.34.3897

A B S T R A C T

Purpose
Standardized indications for treatment of tumor-related spinal instability are hampered by the lack of a
valid and reliable classification system. The objective of this study was to determine the interobserver
reliability, intraobserver reliability, and predictive validity of the Spinal Instability Neoplastic Score (SINS).

Methods
Clinical and radiographic data from 30 patients with spinal tumors were classified as stable,
potentially unstable, and unstable by members of the Spine Oncology Study Group. The median
category for each patient case (consensus opinion) was used as the gold standard for predictive
validity testing. On two occasions at least 6 weeks apart, each rater also scored each patient using
SINS. Each total score was converted into a three-category data field, with 0 to 6 as stable, 7 to
12 as potentially unstable, and 13 to 18 as unstable.

Results
The ! statistics for interobserver reliability were 0.790, 0.841, 0.244, 0.456, 0.462, and 0.492 for the
fields of location, pain, bone quality, alignment, vertebral body collapse, and posterolateral involve-
ment, respectively. The ! statistics for intraobserver reliability were 0.806, 0.859, 0.528, 0.614, 0.590,
and 0.662 for the same respective fields. Intraclass correlation coefficients for inter- and intraobserver
reliability of total SINS score were 0.846 (95% CI, 0.773 to 0.911) and 0.886 (95% CI, 0.868 to 0.902),
respectively. The ! statistic for predictive validity was 0.712 (95% CI, 0.676 to 0.766).

Conclusion
SINS demonstrated near-perfect inter- and intraobserver reliability in determining three clinically
relevant categories of stability. The sensitivity and specificity of SINS for potentially unstable or
unstable lesions were 95.7% and 79.5%, respectively.

J Clin Oncol 29:3072-3077. © 2011 by American Society of Clinical Oncology

INTRODUCTION

Spinal cord compression from epidural tumor is
often discussed as an indication for operation. A
prospective randomized trial has demonstrated
superiority of surgery and radiation therapy com-
pared with radiation alone in the treatment of
high-grade spinal cord compression for solid tu-
mors.1 Spinal instability is a separate indication
for surgery2-7 or percutaneous cement augmenta-
tion,8,9 but it has not received the same degree of
scrutiny in the literature as spinal cord compres-
sion. This paucity of data may reflect the contro-
versy that exists regarding instability resulting
from neoplastic destruction of spinal elements, as
evidenced by a wide variety of criteria published

in the literature2,8-16 and significant differences of
opinion suggested by spine surgeons.2,12,13

The Spine Oncology Study Group (SOSG) de-
fines spine instability as the “loss of spinal integrity
as a result of a neoplastic process that is associated
with movement-related pain, symptomatic or pro-
gressive deformity and/or neural compromise un-
der physiological loads.”14 The development of a
standard and valid classification with easily assigned
radiographic and patient factors was championed to
aid communication and appropriate referral be-
tween oncologists, radiologists, and spine surgeons
and facilitate prompt, optimized treatment plans.
Furthermore, a classification system could lead to a
more consistent therapeutic approach among spine
surgeons and aid in education and scientific study.

JOURNAL OF CLINICAL ONCOLOGY O R I G I N A L R E P O R T

VOLUME 29 ! NUMBER 22 ! AUGUST 1 2011

3072 © 2011 by American Society of Clinical Oncology
Downloaded from jco.ascopubs.org on August 23, 2014. For personal use only. No other uses without permission.

Copyright © 2011 American Society of Clinical Oncology. All rights reserved.



An evidence-based process using the best available literature and
expert-opinion consensus was used to develop the Spine Instability
Neoplastic Score (SINS; Table 1).12-14 In this classification system,
tumor-related instability is assessed by adding together six individual
component scores: spine location, pain, lesion bone quality, radio-
graphic alignment, vertebral body collapse, and posterolateral in-
volvement of the spinal elements. The minimum score is 0, and the
maximum is 18. A score of 0 to 6 denotes stability, 7 to 12 denotes
indeterminate (possibly impending) instability, and 13 to 18 denotes
instability. A surgical consultation is recommended for patients with
SINS scores greater than 7.14

With face and content validity evaluated, the next phase of psy-
chometric evaluation is to determine the reliability and predictive
validity of the classification. The objective of this study is to determine
the intraobserver and interobserver reliability of SINS. A secondary
objective is a preliminary assessment of the predictive validity of SINS.

METHODS

Patient Case Selection and Evaluation
The SOSG is an international group of 30 spine oncology experts and

thought leaders from North America, Europe, South America, and Asia who
meet to discuss research, assess the best evidence for current practices, and
formulate clinical trials to advance the field of spine oncology. SOSG members
were asked to contribute patient case examples with imaging and clinical
information for the purpose of testing SINS reliability and validity.

A total of 50 de-identified patient cases were obtained. Patient cases that
did not contain sufficient history or quality imaging were excluded. To obtain
a SINS score, the history must include a description of pain, especially as it
relates to patient movement. Imaging must include computed tomography
(CT) scan or magnetic resonance imaging; however, if it is the latter, x-ray
films (or preferably CT) are also required to determine bone lesion quality (ie,
lytic, blastic, or mixed). In the case of multiple spinal lesions, contributors
identified the specific lesion they intended for scoring. Thirty patient cases
were chosen, with roughly equal representation of cervical, thoracic, and
lumbar spinal levels as well as a broad range of neoplastic instability (Table 2).

Patient cases were classified as stable, potentially unstable, or unstable on
the basis of anonymous voting by SOSG members. The median category for
each patient case was termed the consensus opinion and was used as the gold
standard for reference in the predictive validity analysis of SINS. Next, each
SOSG member was provided with a CD-ROM that included the case series, a
scoring sheet, and instructions on SINS scoring. Twenty-four members inde-
pendently applied SINS in the 30 patient cases. Scoring was repeated at least 6
weeks later using the same patient cases, presented in different order.

On the basis of preliminary analysis results and after further discussion
among SOSG members, SINS was modified to improve reliability by simplifying
thescoringmethodsothat theminimumscore ineachcategorywas0. Inaddition,
regions of the spine were defined more clearly: junctional levels were occiput-C2,
C7-T2,T11-L1,andL5-S1;mobile levelswereC3-6andL2-4; semi-rigidspinewas
T3-T10; and rigid spine was S2-S5. On the basis of data from the evidence-based
reviews12,13 and expert consensus, SINS was also modified to include consider-
ation of lesion bone quality and nonmechanical back pain.14

Six months later, 24 SOSG members scored the 30 patient cases again using
therevisedSINSclassificationsystemviathesamemethods(AppendixFigsA1,A2,
online only). Once completed, the results were sent to an independent central
study coordinator. Scoring was repeated at least 6 weeks later by the same observ-
ers, with the patient cases presented in a different order to limit recall bias.

Statistical Analysis
Three statistical tests were used to assess inter- and intraobserver reliabil-

ity. The intraclass correlation coefficient (ICC) was used to measure both
inter- and intraobserver agreement for total SINS scores (two-way mixed
effect model, in which people effects are random, and measures effects are
fixed).17 For each of the six components of SINS (ie, location, pain, bone
quality, radiographic alignment, vertebral body collapse, and posterolateral
involvement), Fleiss’s ! for multiple raters was used to measure interobserver
agreement, and Cohen’s ! was used to evaluate intraobserver agreement.18,19

EachtotalSINSscorewascollapsedintothreecategories,with0to6asstable,
7 to 12 as potentially unstable, and 13 to 18 as unstable. Predictive validity was
assessed using Cohen’s ! for agreement between SINS categorization and consen-
sus score.19 Analysis was performed with SPSS version 15.0 (SPSS, Chicago, IL).
Level of agreement for ! was determined as per Landis et al20 (Table 3).

RESULTS

Interobserver Reliability
The interobserver ICC reliability for total SINS score was 0.846

(95% CI, 0.773 to 0.911). The analysis of SINS components revealed

Table 1. SINS

SINS Component Score

Location
Junctional (occiput-C2, C7-T2, T11-L1, L5-S1) 3
Mobile spine (C3-C6, L2-L4) 2
Semirigid (T3-T10) 1
Rigid (S2-S5) 0

Pain!

Yes 3
Occasional pain but not mechanical 1
Pain-free lesion 0

Bone lesion
Lytic 2
Mixed (lytic/blastic) 1
Blastic 0

Radiographic spinal alignment
Subluxation/translation present 4
De novo deformity (kyphosis/scoliosis) 2
Normal alignment 0

Vertebral body collapse
! 50% collapse 3
" 50% collapse 2
No collapse with ! 50% body involved 1
None of the above 0

Posterolateral involvement of spinal elements†
Bilateral 3
Unilateral 1
None of the above 0

NOTE. Data adapted.14

Abbreviation: SINS, Spinal Instability Neoplastic Score.
!Pain improvement with recumbency and/or pain with movement/loading

of spine.
†Facet, pedicle, or costovertebral joint fracture or replacement with tumor.

Table 2. Patient Cases

Level Stable Potentially Unstable Unstable Total

Cervical 3 2 5 10
Thoracic 2 5 3 10
Lumbar 3 3 4 10
Total 8 10 12 30

NOTE. Final case series was selected to represent range of spinal levels and
grades of stability. Stability was determined by anonymous voting by panel of
experts (consensus opinion).
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Score de 0 à 18 

0 à 6: stabilité 

7 à 12: intermédiaire, 
instabilité potentielle 

13 à 18: instabilité 

Un avis chirurgical est 
nécessaire pour un score > à 
7 



Lésions rachidiennes 
!! Evaluation systémique: 

!! Tolérance du patient 
!! Risque de complications secondaires 

!! Tendance à surestimer ses patients et à minimiser 
l’acte chirurgical 
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Modern framework for treatment of metastatic spine tumors
must emphasize durable tumor control while minimizing treat-
ment-related morbidity, while giving consideration to effective
pharmacologic, radiation, and surgical treatment options to
achievethisgoal.NOMSprovidesaframeworkthatfacilitatesde-
cision-makingandcanoptimizepatient care (Table3, Fig. 6). The
durable tumor control rates achievedwith cEBRT for radiosensi-
tive tumors andwith IGRT for radioresistant tumorsmake radia-
tion therapy the treatment of choice in achieving durable local
tumorcontrol. In lightofthegreatresultsafterradiationtherapy,
the goals of surgery have changed. Although historically sur-
geonsaimedtoachievemaximal tumor resection tooptimize tu-
mor control, the goal ofmodern surgery for spinalmetastases is

toprovideaseparationof thetumor fromthespinal cord toopti-
mize the radiationdose that canbesafelydelivered to the tumor
volume. Minimizing the extent of surgical intervention makes
surgery safer for the patients. Consideration of spinal stability,
the degree of epidural tumor extension in conjunction with the
radiosensitivity of the tumor, and systemic comorbidities allows
the correct determination of the optimal combination of radia-
tionmodality and surgery.
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shiya Yamada,Mark Bilsky

.(,/0% 12 Schematic depiction of the neurologic, oncologic, mechanical, and systemic (NOMS) decision framework.
Abbreviations: cEBRT, conventional external beam radiation; SRS, stereotactic radiosurgery.

3456% 72 Current NOMS decision framework
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Low-grade ESCC! nomyelopathy Radiosensitive Stable cEBRT
Radiosensitive Unstable Stabilization followed by cEBRT
Radioresistant Stable SRS
Radioresistant Unstable Stabilization followed by SRS

High-grade ESCC"myelopathy Radiosensitive Stable cEBRT
Radiosensitive Unstable Stabilization followed by cEBRT
Radioresistant Stable Able to tolerate surgery Decompression/stabilization

followed by SRS
Radioresistant Stable Unable to tolerate surgery cEBRT
Radioresistant Unstable Able to tolerate surgery Decompression/stabilization

followed by SRS
Radioresistant Unstable Unable to tolerate surgery Stabilization followed by cEBRT

Low-grade ESCC is defined as grade 0 or 1 on SpineOncology Study Group scoring system [5]. High-grade ESCC is defined as grade 2 or 3 on the ESCC
scale [5]. Stabilization options include percutaneous cement augmentation, percutaneous pedicle screw instrumentation, and open
instrumentation. For patients with significant systemic comorbidities that affect the ability to tolerate open surgery, stabilizationmay be limited to
cement augmentation and/or percutaneous screw augmentation.
Abbreviations: cEBRT, conventional external beam radiation; ESCC, epidural spinal cord compression; NOMS, neurologic, oncologic, mechanical,
and systemic; SRS, stereotactic radiosurgery.
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Conclusions 
!! Chirurgie palliative 

!! Objectifs futurs: 
!! Apprendre à sélectionner 
!! Certains malades peuvent bénéficier de traitement 

agressif  comme dans le cadre des métastases du 
rein ou de le thyroïde 

!! Utiliser toutes les procédures: cimentoplastie, 
ostéosynthèse percutanée 

!! Eviter les situations d’urgence: fractures 
pathologiques, compressions médullaires 




