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ABSTRACT

Background: The objectives of this study were to define the for surgery in the

treatment of chronic low back pain (cLBP) and tealep a new classification of cLBP
based on the pattern of injury.

Hypothesis: Surgery may benefit patients with cLBP, and a nesdification based on the
injury pattern may be of interest.

Method: A systematic literature review was performed by c@ag Medline, the Cochrane
Library, the French public health databaBar{que de Données en Santé Publig8eience
Direct, and the National Guideline Clearinghoudee Tain search terms were ‘back pain’
OR ‘lumbar’ OR ‘intervertebral disc replacement’ ORrtebrae’ OR ‘spinal’ AND

‘surgery’ OR ‘surgical’ OR ‘fusion’ OR ‘laminectomyDR ‘discectomy’.

Results: Surgical techniques available for treating cLBPstsinof fusion, disc replacement,
dynamic stabilisation, and inter-spinous postedevices. Compared to non-operative
management including intensive rehabilitation thgrand cognitive behavioural therapy,
fusion is not better in terms of either functiongkiated using the Oswestry Disability Index
[ODI]) or pain (level 2). Fusion is better than roperative management without intensive
rehabilitation therapy (level 2). There is no evide to date that one fusion technique is
superior over the others regarding the clinicatootes (assessed using the ODI). Compared
to fusion or multidisciplinary rehabilitation thgng disc replacement can produce better
function and less pain, although the differencesnat clinically significant (level 2). The
available evidence does not support the use ofrdynstabilisation or interspinous posterior
devices to treat cLBP due to degenerative disgaséecsional consensus within the French
Society for Spinal Surgery). The following recomrdations can be made: non-operative

treatment must be provided for at least 1 yearreafonsidering surgery in patients with



cLBP due to degenerative disease; patients mustligenformed about alternative
treatment options and the risks associated withesyr standing radiographs must be
obtained to assess sagittal spinal alignment andgnetic resonance imaging scan to
determine the mechanism of injury; and, if fusisiperformed, the lumbar lordotic
curvature must be restored.

Discussion: This work establishes the need for a new classidicaf cLBP based on the
presumptive mechanism responsible for the painedbategories should be distinguished:
non-degenerative cLBP (previously known as symptantdBP), in which the cause of
pain is a trauma, spondylolysis, a tumour, an inde¢ or an inflammatory process;
degenerative cLBP (previously known as non-specifiBP) characterised by variable
combinations of degenerative alterations in oneore discs, facet joints, and/or ligaments,
with or without regional and/or global alteratiansspinal alignment (which must be
assessed using specific parameters); and cLBPkoiown mechanism, in which the pain
seems to bear no relation to the anatomical abridiesgand the Fear-Avoidance Beliefs
Questionnaire and Hospital Anxiety and DepressicaieSmay be helpful in this situation).
This classification should prove useful in the fetéor constituting well-defined patient
groups, thereby improving the assessment of tra#togions.

Level of evidence: Il, systematic review of level Il studies

Key words: Low back pain. Spine surgery. Fusion. Disc prosghésimbar spine.

Classification. Degenerative disc disease. Saditiknce.



I ntroduction

Chronic low back pain (cLBP) is a well-recognisedblic health burden whose costs
have increased steadily over the past four dechu&sance, the agency responsible for
defining healthcare target& oupe technique national de définition des objscGTNDO)
reported the following epidemiological data in 2Q@B with 6 million physician visits
(including 90% to general practitioners), cLBP wiaes third most common reason for
physician visits in males and the sixth in femadegounting for 6% of all physician visits;
nearly a third of physiotherapist sessions, 2.5%rof prescriptions, and 5% to 10% of
imaging studies were for cLBP; and cLBP was thesador 13% of work-related injury
claims, the leading cause of disability in indivédiiyounger than 45 years, and the leading
reason for sick leaves, whose mean duration waka@s, resulting in 3 600 000 days of
work lost per year. Importantly, 70% to 80% of coslated to cLBP were incurred by only
5% to 10% of patients with cLBP. Thus, cLBP is diga public health challenge due not
only to the financial burden it imposes, but alsats psychological and social
consequences.

Here, we conducted a systematic literature reviél thie objective of defining cLBP;
reviewing the available surgical techniques anaityiag the efficacy of each in the light of
the outcome measures used and of the type of cbBBSdered; and developing a new
classification of cLBP that is based on the pattérimjury, takes spinal alignment into
consideration, and helps to guide treatment dewsidbhe working hypothesis was that
surgery may benefit patients with cLBP, and thaew classification based on the injury

pattern may be of interest.



M ethods

The recommendations put forward here are baseohdim@is from a systematic
literature review performed in 2014-2015 by a tlske that was convened by the French
national authority for healtiHaute Autorité de Sant&lAS) to assess the relevance of
surgery in cLBP. The following databases were $eatcMedline, the Cochrane Library,
the French public health databaBarique de Données en Santé Publi®2SP), Science
Direct, and the National Guideline Clearinghoudee $earch terms were ‘back pain’ OR
‘lumbar’ OR ‘intervertebral disc replacement’ OReftebrae’ OR ‘spinal’ AND ‘surgery’
OR ‘surgical’ OR ‘fusion’ OR ‘laminectomy’ OR ‘digctomy’. The reference lists of
publications retrieved by the search were systealitireviewed.

The first selection step based on the title andratisidentified 1533 potentially
relevant publications. Recommendations, randontisald, systematic literature reviews,
and meta-analyses of randomised trials were thamtifced. Studies providing lower levels
of evidence were selected only when no better ecielevas available. The articles were
selected by an independent project manager employéae French ministry of health. Any
disagreements were resolved by consensus amortgderal professionals who had no
conflicts of interest relevant to this work. Seéztarticles were then reviewed in detail by
the project manager, who identified those of sigfit methodological quality to be included
in the study. The grading system developed by tA8 Mas applied to determine the level
of evidence supplied by each article. When no exadevas available, agreement among

experts was used to develop recommendations.

Results



Defining chronic low back pain (cLBP)

In four sets of recommendations, whose methodadbgiades are shown jirable 1,
a variety of definitions of cLBP were used. In 200 French agency for healthcare
evaluations Agence NAtionale d’Evaluation en SamAES) defined cLBP as inveterate
pain in the lumbar region for longer than 3 monfftse pain may radiate to the buttock, iliac
crest, or even thigh but only very rarely extenegdnd the knee (professional consensus)
[2]. The recommendations about the early managenigrsistent non-specific low back
pain issued by the Royal College of General Pianttrs (RCGP) adopted the 1987
definition by Spitzer et Leblanc of acute, sub-acaind chronic low back pain as having
durations of less than 6 weeks, 6 to 12 weekspaor@ than 12 weeks, respectively. The
RCGP pointed out that this classification was mabgs appropriate for patients whose
symptoms fluctuated over tim8][ The American Society of Interventional Pain Rbigs
(ASIPP) issued comprehensive evidence-based guédelor interventional techniques in
the management of chronic spinal pain, in whiclonlris defined as a duration of at least 6
months f#,5]. Finally, in the clinical practice guidelines ftbre management of non-specific
low back pain developed by a Mexican group, lowkijaain is defined as a syndrome
encompassing severe types of pain or discomfortitige between the £2ib and the
buttock (i.e., at the lumbo-sacral junction), matead to the back or legs, and may occur
concomitantly with other clinical manifestation$i3 syndrome is classified as chronic if it
lasts more than 12 weeks or occurs repeatedlyaperiod longer than 6 montig.[In
addition to three of these four clinical practicedglines R,3,6], three systematic literature
reviews also define chronicity of low back painsaduration of 3 months or longet-9].

The HAS task force elected to use the definitionfpoward by the ANAES?Y], i.e.,
inveterate pain in the lumbar region for longemtBamonths. Severely incapacitating flares

of pain may occur. The pain may radiate to thedalkttiliac crest, or even thigh, but only



very rarely extends below the knee. This clinicgimtion lacks discrimination and makes
no reference to the mechanism responsible for e p

In published studies, non-specific cLBP is usudlstinguished from symptomatic
cLBP due to a trauma, tumour, infection, or inflaatary process. This distinction is not
entirely satisfactory, as it implies that non-sfie@LBP is not a symptom. Furthermore, the
term ‘non-specific’ has been used to indicate tttahnatomical lesions capable of causing
the clinical manifestations were identified. Howewecent advances in clinical semiology,
imaging techniques, and the elucidation of spimaiiechanics have shed new light on this
category of cLBPJ0-12]. Patients classified as having ‘non-specific’ ¢..Bre now
recognised to constitute an extremely heterogengopslation of patients in whom neither
the causal anatomical lesions nor the abnormalitispinal alignment were taken into
account Figure 1). Using a group of patients with widely varyingeiases states for
purposes of comparison inevitably results in coisiusWe therefore suggest that LBP may
be best classified into three categorieigidre 2): non-degenerative, degenerative, and
undetermined. Non-degenerative LBP (formerly kn@srsymptomatic LBP) is due to a
trauma, spondylolysis, a tumour, an infection, mirdlammatory process. Degenerative
LBP (formerly known as non-specific LBP) is causgdvariable combinations of
abnormalities in one or more intervertebral disaset joints, and/or ligaments, with or
without regional and/or global alterations in spi@ggnment (as assessed by measuring
spinal balance parameters). Regional alteratiospiimal alignment are defined as
abnormalities in lumbar lordosis distribution tkatnot adversely affect overall spinal
alignment. Finally, undetermined LBP is defined_8&® that does not correlate with any
abnormalities detectable using currently availamiaging studies.

In the degenerative LBP category, pain due to disease may be caused by any of

the following lesions: isolated degenerative disedse (DDD), DDD with Modic type 2 or



3 modifications, inflammatory disc disease with Motype 1 modifications, or L5-S1 disc

disease due to abnormalities of the lumbo-sacration (including L5-S1 retrolisthesis).
This new classification should prove useful founet studies of treatment efficacy, as

it will allow the constitution of uniform patientrgups defined based on objective and well-

defined anatomical abnormalities documented by intpgtudies.

Available surgical techniques -- efficacy depending on outcome measures and type of
chronic low back pain (cLBP)

The main surgical techniques available for treatibBP are fusion, prostheses, and
stabilisation deviceslB-26]. Fusion techniques include postero-lateral fugF) with or
without instrumentation, posterior lumbar inter-gddsion (PLIF), trans-foraminal inter-
body fusion (TLIF), anterior lumbar inter-body fasi(ALIF), and circumferential lumbar
fusion via a dual anterior and posterior appro&hbstheses can be used to replace part of
the functional spinal unit, i.e., either a disadacet joint. Finally, dynamic stabilisation

devices can be implanted using either pedicle scm@vinter-spinous systems.

Fusion techniques

Of five identified studies comparing fusion to noperative treatment, two were
systematic literature revie\&/-29] (Table 2), one was a meta-analys6] (Table3), and
two were randomised trial81,32] (Table4). In patients with cLBP and DDD but no nerve
root pain, only low-level evidence is availablest@ygest that fusion may be effective
compared to non-operative treatme2it,£8,33]. In two randomised trials, outcomes were
better with fusion than with standard non-operatreatment (i.e., not including intensive
rehabilitation therapy)34,35] (level 2 evidence). No differences in outcomesexfeund

between fusion and intensive rehabilitation theragiuding cognitive behavioural therapy



in three randomised trigl&7,28] (level 2 evidence). Importantly, in none of thesadies
was spinal alignment assessed pre-operativelyjtdabe key impact of this factor on
functional outcomes. In sum, fusion has not uneagalty demonstrated superiority over
non-operative treatment including intensive rehttibn therapy and cognitive behavioural
therapy (level 2 evidence).

Fusion can be offered to patients with cLBP whoehtailed to respond to at least 1
year of non-operative treatment and who have b&enmned of the other treatment options,
notably intensive rehabilitation therapy with cagre behavioural therapy, whose functional
outcomes as assessed by the Oswestry DisabiligkI@DI) may be similar to those of
fusion (level 2 evidence). Before treatment initiaf long-spine radiographs must be
obtained to look for sagittal spinal malalignmgsf]. Magnetic resonance imaging (MRI) is

also crucial to identify disc inflammation and cgas due to degenerative disease.

Comparisons of fusion techniques

Four studies comparing different fusion technigwese identified including two
systematic literature review87,38] (Table5), a meta-analysis3p] (Table6), and a
randomised trial40]. The findings from these studies do not allowimie# conclusions
about whether any fusion technique is superior tvewothers in terms of the clinical
outcome as assessed by the ODI. However, the matieme selected based on the former
clinical definitions of LBP, which do not allow tle®nstitution of patient groups based on
objective anatomical criteria. The level of evideriom these studies is consequently very
low, and no significant differences were found aertusion techniques. These limitations

highlight the usefulness of the new classificasoggested here.

Disc replacement



Retrieved publications about disc replacement pgoathesis included a clinical
practice guideling27,28], two systematic literature revie23,41] (Table 7), two meta-
analyse$42,43] (Table 8), and three randomised controlled trig4-46] (Table9). The
study patients, who had pain in the low back ani@gtogether with DDD, had failed to
respond to 3-6 months of non-operative treatmeotofding to the two meta-analyses,
although disc replacement can provide patients e8P with gains in function and pain
compared to fusion, these gains are not clinicgtipificant after 2 years (level 2 evidence).
However, ongoing longitudinal studies suggest peglifferences after 5 and 10 years,

notably at L4-L5 47] (level 3 evidence).

Dynamic stabilisation

No randomised trials have compared dynamic stalitis devices to other surgical
techniques (fusion and disc replacement) and/apteoperative treatments for cLBP.
Dynamic stabilisation was assessed in two non-aie literature reviews4B,49], one
prospective and retrospective stu8i9][ and four retrospective studi€silf54]. In addition,
a retrospective studpd] and a non-systematic literature reviés@][evaluated the
frequency of screw loosening after implantatiom g@osterior dynamic stabilisation device.
Thus, overall, few evaluations of dynamic stabilmaare available, and those identified by
the literature search provided only level 4 evidendost of these studies were done in
heterogeneous populations of patients with cLBPtdwevariety of causes including lumbar
spinal stenosis, spondylolisthesis, disc herniatma DDD. Consequently, they do not
allow definitive conclusions. No data are availadnethe long-term outcomes of dynamic
stabilisation devices. Similarly, dynamic stabilisa has not been compared to the natural
history of cLBP, to other surgical techniques,mnbn-operative treatments. Additional

studies are needed to determine the potentiafsol@ynamic stabilisation in the treatment



of degenerative cLBP. Given the inadequate evalndt date of dynamic stabilisation

devices, these are not recommended for the manag@ielLBP (professional consensus).

DISCUSSION

Once non-degenerative causes have been rulednalgesic therapy remains the
recommended first-line strategy in patients witfBEL. However, the optimal duration of
non-operative treatment before surgery is consttleas not been determined. The only
available guidance comes from recommendations sinritechniques based on expert
opinion. For instance, for patients with cLBP batrerve root pain, the American Pain
Society R,3,16,17] has stated that surgery can be considered ategaoption if
degenerative lesions have been documented angripga@ns are both persistent and
incapacitating, provided the risks and benefitthefprocedure are discussed openly. More
specifically, the patient must be informed that tdigciplinary management including
intensive rehabilitation therapy provides similH#roacy to surgery, but that surgery may be
more effective than a non-operative treatment @nogne that does not include
multidisciplinary management with intensive rehiaiion therapy. However, in their
systematic literature review, Philips et &/] criticised comparisons of fusion versus non-
operative treatments as spurious since, in clirpcattice, these two treatment methods are
generally used one after the other instead of bémged as mutually exclusive alternatives.
Thus, surgery is usually reserved for patients e failed non-operative therapy. This
point limits the value of comparing fusion to nopeaative treatments.

Compared to non-operative treatment programmesrtblaide intensive rehabilitation
therapy and cognitive behavioural therapy, fusias hot been proven superior in terms of

functional outcomes as assessed by the ODI orinfrphef (level 2 evidence). The



outcomes of fusion are better than those of nomatiye treatment without intensive
rehabilitation therapy (level 2 evidence). Publgklata have not established whether any
fusion technique is superior over the others raggrthe clinical outcome assessed by the
ODI. Finally, compared to fusion or multidiscipliyarehabilitation therapy, disc
replacement provides gains in function and paibdhanot of substantial clinical relevance
(level 2 evidence).

Our literature review establishes that no spe&ifston technique has been proven
superior over the others. However, the diagnosésaimncluded patients covered such a
broad range that relevant conclusions are diffimtlraw. In randomised trials, detailed
evaluations of lumbar disc replacement indicateesefficacy when the disc lesions involve
one or two levels. Dynamic stabilisation systentthoaigh widely used, have not been
evaluated in any well-designed randomised trial seh@sults might support their use in
patients with cLBP.

Importantly, restoring proper spinal sagittal baand, more specifically, restoring
the lumbar lordotic curvature at the instrumentagkls, is directly related to achieving a
good clinical outcomel,11,36].

In sum, the task force, after obtaining a consemguan anonymous vote during the
annual meeting of the French Society of Spine Syrgiended by a substantial proportion
of members, suggests the following seven recomntemdgafor the management of
degenerative cLBR (Figure 2).

(1) Psychological and social factors must be evatieoutinely using tools such as the
Hospital Anxiety and Depression Scale and the Peaidance Beliefs Questionnaire. This
evaluation is particularly relevant when the patgehistory suggests a high risk of such

factors being present. Patients with strong psydioal and/or social factors whose



radiographs and MRI scan after 6 months show neratause of pain should be classified as
having indeterminate cLBP.

(2) A non-operative treatment programme must bdevied for at least 1 year before
considering surgery in patients with degeneratiM@Rand no nerve root pain.

(3) After 1 year of rehabilitation therapy, theipat must be re-evaluated to confirm the
diagnosis of degenerative cLBP and to considensalrgptions.

(4) The patient must be informed of all availalsatment options. More specifically, the
patient must be informed that multidisciplinary rmagament with intensive rehabilitation
therapy and cognitive behavioural therapy is eivect

(5) The patient must be informed of the risks aisded with surgical treatment.

(6) Imaging studies must be obtained routinely kegurgical treatment is performed. The
imaging studies must include weight-bearing lonmspadiographs or EOS imaging to
assess sagittal spinal alignment and MRI to chasisé patient in the new classification
developed by the expert panel and approved by gsimfieal consensus during the 2014
annual meeting of the French Society for Orthopaedd Trauma Surgergéciété
Francaise de Chirurgie Orthopédique et Traumatotpgg SOFCOT).

(7) When fusion is performed, spinal alignment nhestestored, with special attention to

lumbar lordosis.

CONCLUSION

In addition to the development by the expert paheecommendations validated by
the French Society for Spinal Surgery, this wotlalelsshes the need for a new classification
of cLBP based on the presumptive source of pairs fiéw classification distinguishes the

following three categories of cLBP: non-degenemtiitBP (formerly known as



symptomatic cLBP) due to a trauma, a spondylolystsimour, infection, or an

inflammatory process; degenerative cLBP (formergwn as non-specific cLBP) due to
degenerative alterations of one or more discst fagds, and/or ligaments with or without
regional and/or global abnormalities of spinal mitigent (as assessed by measurements of
spinal balance parameters); and indeterminate cki#no identifiable anatomical lesions
that correlate with the pain. Evaluating psychatagjand social factors using the HADS and

FABQ is useful in all patients with LBP.
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Table 1. M ethodological quality of the recommendations

ANAES, Clinical Yes Management ol Yes Yes Yes

France, 2000 practice cLBP

1] guideline

Guevara-L opez, Consensus Yes Management of Yes Yes No

Mexico, 2011 LBP

[24]

RCGP, Clinical Yes Management ol Yes Yes Yes

UK, 2009 practice persistent non-

[43] guideline specific LBP

';0313'3 P, USA, 2009- Clinical Yes Management of Yes Yes Yes
practice chronic spinal

[2,3,16,17] guideline pain

cLBP, chronic low back pain; LBP, low back pain




Table 2. Systematic literature reviews comparing fusion to non-oper ative treatments

Fusion is a treatment optior,

Phillipset al., 2 RCTs (547
2013 patients) for relieving pain and
[46] 12 RCTs (1420 improving function
patients)
5 non-randomised
retrospective
studies (491
patients)
Chou et al., Yes Yes Yes Yes 4 RCTs (767 Yes Fusion is better than standa
2009 patients) non-operative treatment (1
[16,17] RCT).
Fusion is not different from
intensive rehabilitation
therapy (3 RCTs)
Fusion is not different from
disc replacement (1 RCT)
2 RCTs (596
patients)

o

RCT, randomised controlled trial



Table 3. M eta-analysis comparing fusion and non-oper ative treatment

Ibrahimetal., Patients with cLBP managed by 3 RCTs Surgery vs. non-operative: mean ODI
2008 fusion (2 years) (634 patients) difference = 4.13p=0.10

cLBP, chronic low back pain; RCT, randomised cdigrbtrial; ODI, Oswestry Disability Index



Table 4. Randomised controlled trials comparing fusion and non-oper ative treatment

Brox etal., 124 patients with cLBP and DDD PLF + pedicle screw Surgery vs. non-operative:
2010 (4 years) for >1 year with or without disc mean ODI difference =1.1
[11] herniation surgery

Froholdtetal., RCT 99 patients with cLBP and DDD  PLF + pedicle screw Surgery vs. non-operative:
2012 (9 years) for >1 year mean ODI difference =1.9
[21]

RCT, randomised controlled trial; cLBP, chronic lback pain; DDD, degenerative disc
disease; PLF, postero-lateral fusion



Tableb5. Systematic literaturereviews comparing different fusion techniques

23 RCTs All three types of fusion (anterior,
al., 2008 (2007 posterior, and combined) produce
[14] patients) similar ODI improvements
Leeetal., Yes Yes Yes Yes 6 RCTs (526 Yes Conflicting findings: no proof that
2011 patients) any technique is superior over the
[40] others in terms of fusion rates

among ALIF, PLF, PLIF, and
circumferential fusion

RCT, randomised controlled trial; ODI, Oswestry &higity Index; ALIF, anterior lumbar
inter-body fusion; PLF, postero-lateral fusion, PLposterior lumbar inter-body fusion



Table 6. M eta-analysis comparing different fusion techniques

Hanetal., Patients with degenerative disease (2 4 RCTs
2009 years) (437 patients)
[27]

Compared to instrumented PLF,
circumferential fusion may increase the
fusion rate and decrease the surgical revisjon
rate. The two groups were not significantly
different regarding the overall assessment |of
the clinical outcome.

RCT, randomised controlled trial; PLF, postero+laktéusion



Table 7. Systematic literature review evaluating disc replacement in patients with chronic low back pain

Chou et al., Yes Yes Yes Yes 2 RCTs (596 Yes No difference vs.
2009 patients) fusion

[16,17]

Van den Yes Yes Yes Yes 4 RCTs No Yes
Eerenbeemt et
al.,

2010 [48]

RCT, randomised controlled trial



Table 8. M eta-analysis evaluating disc replacement

Yajunetal., Patients with DDD managed with disc 5 RCTs Disc replacement was slightly better in terms aiction and
2010 replacement or fusion (ALIF, PLF, (837 patients) pain, but the difference was not clinically sigo#fnt; patient
[51] PLIF) satisfaction was significantly higher.

(2 years) Significant improvements in the ODI and VAS scocewred
in both the disc replacement group and the ALIRugravith
no superiority of one group over the other

Jacobsetal., DDD managed by disc replacement 7 RCTs (676 Total disc replacement seemed effective in tredtiBg in the
2012 [29] patients) selected patients and was at least as good as fnsibe short
term.

DDD, degenerative disc disease; ALIF, anterior lamhter-body fusion; PLF, postero-
lateral fusion, PLIF, posterior lumbar inter-bodsion; LBP, low back pain; VAS, visual
analogue scale for pain



Table 9. Randomised controlled trials evaluating disc replacement

Multicentre
al., 2011 RCT
[22] (2 years)

577 patients aged 18-70 years with
DDD between Land Sand no
improvement after at least 6 months c
non-operative treatment;

ODI >30

Disc
replacement
(405) vs. ALIF
172)

Statistically significant differences in favou
of disc replacement for the ODI, pain, SFz
Physical Component Summary score,
satisfaction, and return to work

o =

Johnsen et Multicentre
al., 2013 RCT

173 patients with LBP and DDD

Disc
replacement vs.

No significant differences in sagittal
mobility between segments with vs. without

[31] (2 years) multidisciplinary artificial discs or between disc replacemerit
rehabilitation and multidisciplinary rehabilitation therapy.
therapy

Bergetal., RCT 152 patients with cLBP due to DDD  Disc Mobile segments in 85% of patients after

2011 (2 years)
[8]

replacement (72) disc replacement vs. 30% after fusion

vs. instrumented
posterior fusion
(80)

DDD, degenerative disc disease; LBP, low back paiBP, chronic low back pain; ALIF,
anterior lumbar inter-body fusion; ODI, Oswestrys&hility Index; SF36, 36-item Short

Form Survey



FIGURE LEGENDS

Figurel
Limitations of current definitions of chronic lowabk pain: with the current definitions, both
patients are classified as having non-specific haek pain
(A) On the left, young female with isolated inflammatb5-S1 disc disease, normal
lordosis, and normal spinal alignment
(B) On the right, elderly female with inflammatory L3-8isc disease combined with
multi-level degenerative disc disease, loss of l3eBdosis, and regional spinal

malalignment.
Figure2
The suggested new classification of chronic lowklqzain is based on the presumptive

source of pain and takes spinal alignment into aeto

DDD, degenerative disc disease
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* ¢ Tumor
* Trauma
» Spondylosis
* Infection
* Inflammation

CHRONIC LOW
BACK PAIN

NON
DEGENERATIVE*

PSYCHOGENIC or

DEGENERATIVE UNDETERMINED

J J

1- Discogenic
- Isolated degenerative disc disease (DDD)
- DDD with MODIC 2 or 3
- Inflammatory DDD (MODIC 1)
- L5-S1 retrolisthesis by lumbo-sacral mismatch

2- Facet lesions (isolated facet arthritis)

3- Mixed (degenerative disc and facet-joint disease)

4- Ligament lesions with segmental instability

5- Regional disorder of spinal balance
— Multilevel DDD with loss of lordosis
- Compensatory DDD (in extension) adjacent to a kyphotic
segment
- Hyperlordosis

6- Global disorder of spinal balance
- Lumbar degenerative kyphosis
- Spinal deformity with global malalignment






