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(OCS) and a funclional test, the Shuitle
Walk Test (SWT). Patient cutcomes were
studied by the previously validated out-
come studies, the 555 and QDI The
OCS and SWT were studied in relation to
these previously validated outcome
MEasUres.,

Data analysiz included a test against
normality uging the Komolgorov-Smirnoy-
Goodness-of-Fit test. The test-retest reli-
ability of the 355, OCS, 0Dl and SWT
were azzeased with an internal correlation
coefficient test in which the reliakility was
the subject varability! (subject variability +
meazurement error). The 25% confidence
intervals for each cutcome instrument
wers reported.

The internal congiztency of the scales and
their subsections were assessed using
Cronbach’s coefficient alpha, which sum-
marizes inter-item correlations. The rela-
tionzhip between the four tests was as-
zezsed using scatter plots, according to
the method of Bland and &ltmann, and
the Pearzon produci-moment correlation
coefficient (two-tailed). Bonferroni’'s cor-
rection was used for muliiple tests to re-
duce the chance of Type 1 emor.

Tesi—retest reliability in t2rms of the intra-
clasz correlation coefficient (ICC) was
0.52 for the SWT, 0.92 for the 555, 0.53
for the OCS and 0.88 for the ODI. The
mean percentage scores were 51 for the
585, 45 for the OCS, and 40 for the ODI.
To achieve 95% certainty of change be-
iween assessments for a single patient,
the 555 would need o change by 15, the
DTS by 20, and the QDI by 16.

The mean SWT was 150 m, with a
change of 76 m required for 95%
confidence. Cronbach’s alpha was 0.91
for the 355, 0.20 for the OCS, and 0.89
for the OOI. The change in 201 correlated
mast strongly with patient satisfaction
after surgery (0.80; P =0.001).

Stucki G, Dal-

The authors described a prospective,

In critique, of the 193 patients in-
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|tn::|:.r L. Liang orog- prognostic study of the Zurich Claudica- cluded in this study, only 23 had pre-
MH. Lipson SJ, | nostic fion Questionnaire (Z2Q) or Swizs Spinal | test and posiiest validation of the
Fossel AH, Stenosis (555) Questionnaire, an out- S55. The follow-up on 130M153 pa-
Katz JM. Meag- come ingtrument specific o spinal steno- tigntz for test responsiveness at six
urement prop- ziz. The measurement properies and va- | months iz arguakly short. Because of
Erties of a self- lidity of this newly-developed patient these shoricomings, this potentially
administered questionnaire for the assesament of pa- Level | prozpective study was down-
putcome meas- fients with lumbar zpinal stenosis was gradsd to a Level Il study. Although
ure in lumbar tested in an ongoing prospective multi- the reproducibility, internal congis-
zpinal stenosis. center observational study of patients un- | tency, validity and rezponsiveness of
Spine. 1996; dergoing decomprassive surgery in three this test were established by compari-
21(7): T96-803. teaching hospitals. son with known validated outcome
measurement instruments, these in-
The internal congiztency of the scales strumentz are not necessarily specific
was assessed with Cronbach's coefficient | to degenerative lumbar spondylolis-
alpha on cross-sectional data from 193 thesis. In addition, the extent of
patientz before surgery. The test-retest stenosis and associated pathology
reliability was assessed on data from a was not clear. Patients with language
random sample of 23 patients using barriers and cognitive difficulties wers
Spearman's rank cormrelation coefficient. excluded.
The rezponsivensss was aszeszed on
130 patients with gix month follow-up data | This study provides Level Il prognos-
uzing the standardized response mean. tic evidence that the devised ques-
The tesi-retest reliability of the scales tionnaire scales of symptom severity,
ranged from 0.82 to 0.95, the intermnal physical funciion and satisfaction ars
consistency from 0.64 to 0.92, and the reproduciile, internally consistent,
rezponziveness from 0.96 to 1.07. The valid and responsive measures of
direction, stafistical significance and outcome in patients with degensrative
atrength of hypothesized relationships lumbar spondylolisthesis with symp-
with external criteria were as expected. tomatic spinal stenosis. This instru-
ment is currently referred to as the
Zurich Claudication Cuestionnaire
(ZC0) or Swiss Spinal Stenosis
Questionnairg (535,
Vaccaro AR, I, The authors reporied a prospective, ran- In critique of this study, clinical suc-
Fatel T, orod- domized confrol frial comparing surgica cess was arbitrarily defined as a 20%
Fischgrund J, et nostic outcomes in patients randomly assigned improvement in ODI scores. The au-

al. A pilot study
evaluating the
afety and affi-
cacy of OP-1
Fuity (rhBMP-
7} as a re-
placemeant for
liac crest aufo-
raft in poster-
lateral lumibxar
arthrodeszis for

io receive either OP1 putty (24 patients)
or autograft bone (12 patients) in conjunc-
tion with decompressive laminectomy for
the treatment of degenerative lumbar
spondylolisthesis. The outcome measures
utilized in this study included the ODI, SF-
36 and radiographic assesament.

At one year, of the 26 patieniz studied, 32
wers available for clinical follow-up (12 in
the OP1 group and eight in the autograft

degenerative group) and 29 received radiographic as-
pondylolisthe- zezsment (14 in the OP1 group and 2ix in
2is. Spine. the autograft group). DI success was

thors failed to justify the choice of this
benchmark. The study does not corre-
late any outcome instruments to the
D01, Thiz study provides Level I
prognostic evidence that the QD1 can
be uzed to assess clinical outcome
after surgical treatment of degensra-
tive spondylolisthesis.
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P004.25(17)-18
55-1852.

defined by greater than 20% improvemeant
in 2cores at one year. An 86% success
rate was reported for the OP1 putty
group, and a 73% success rate was re-
ported for the patients recsiving autograft.
According to radiographic criteria, fusion
was achieved in 74% of patients in the
OP1 group and 0% of patients in the
autograft groug. OF the 29 patients evalu-
ated radicgraphically, 15 were defined as
both radicgraghically and clinically suc-
cezsful, while five were categorized as
radiographically successful with clinical
failure and eight were clazzified as radio-
graphic failures, but achieved clinical suc-
CESS,

Weingtein JM,
Lurie JO, Tost-
eson TD, et al.
Surgical versus
NONSUrgica
treatment for
umbar degen-
erative spondy-
olizthegis. N
Engl J Med,
2007, 356(22):
[ 2S7-22T0.

|, prog-
nosatic

The authors conducted a prospective,
randomized control trial evaluating the
outcomes of surgical treatment of degen-
erative spondylolisthezis compared with
medicalfinterventional freatment in 304
patients. The siudy alzo included a sec-
ond cbheervational cochort of 303 patients
who refused randomization, but agreed to
participate in the study.

The primary outcome measurss uzed in
the study included the Medical Outcomes
Study SF-36 bodily pain and physical
function scores and the modifisd Os-
westry Digability Index. Data were col-
lected at six weeks, three months, six
months, one year and two years.
Secondary outcomes measures included
patient reported improvement, satisfaction
with current aymptoms and care, Stenosiz
Bothersome Index and LBEF Bothersome
Index.

Within the randomized arm of the study,
the authors reported a 40% crossover in
each direction. Intention-to-treat analysis
showed no significant differences in any
outcome. As-treated analysiz for both co-
horts showed significant advantages at
three months that increased at one year
and were durable at two years. Treatment
effectz at two years were 13.1 for bodily
pain (95%, C| 14.5-21.7) 18.3 for physical
function {95%, Cl 14 6-21.9) and -16.7 for

In critique of this study, the 2econdary
outcome meazures, Stenosis
Bothersome Indsx and LEP
Bothersome Index have not been
specifically validated for degenerative
lumbar spondylolisthesis. This study
provides Lewvel | prognostic evidence
from both the randomization and
observational cohorts that the primary
outcome meazures — Medical
Cutcomes Study SF-38 bodily pain
and physical function scores and the
medified Oewestry Dizability Index —
are apgropriate instruments fo use in
detecting treatment effects in patients
with degenerative lumbar
spondylolisthesis.
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ODI (95%, Cl -19.5t0 -13.9). There is
little evidence suggesting harm with either
surgical or medical treatment.
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Evidentiary Table. Degenerative Lumbar Spondylolisthesis, Surgical Treatment

Question |:

Do surgical treatments improve outcomes in the treatment of degenerative lumbar spondylolisthesis com-
pared to the natural history of the disease?

100

Surgical versus

ireatment for neurogenic claudication

A rticle Level Description of study Conclusion
Alpha by Au- | {I-V) (Including analyzis of methodelogical
khor) strengthzweaknesses)
Andersan PA, | I, This data represent subgroup analysis In critique of this study, the cohort of
Tribus CB, thera- data from a large, randomized controlled 75 patients was derived from a larger
Kitchel SH. peutic irial dealing with zpinal stenosis. As such, | pool of candidates with apinal steno-
Treatment of thiz represents a prospective, compara- sig (and not necessarily spondylolis-
neurcgenic tive study of 75 patients with neurogenic thesis) who were randomized into the
claudication by claudication from lumbar spinal stencsis X STOP freatment group and medi-
nisrspinous and low grads (less than 25% franslation) | calfimtereentional group. Howsver
ecompression: spondylolisthesis who were treated either | there were no significant basesline dif-
application of with the X STCOP devics (an interzpinous ferences detected between the
the X STOP process spacer) or with medi- groupsg. Five patients in the X STOP
Kevice in pa- calfinterventional treatment. The meadi- group and four patients in the medi-
fients with lum- calfinterventional {contrel) group did re- calfinterventional group subssgquently
par degenera- ceive treatment, which included at least underwent a laminectomy. It is un-
five spondyloliz one epidural steroid injection, medications | clear if the data from these palients
thesis. J Newu- and physical therapy. Thus, this group were included as an intention-to-treat
rasurg Spine. was not truly representative of the natural | analysis.
2006 4(6).463- history of the disorder. Af two-year follow-
471, up, there were atatistically significant im- If one were to equate medi-
provemenis in the Zurich Claudication calfinterventional treatment including
Cluestionnaire (ZC0Q) score and patient injections, therapy and medications
zatisfaction in those treated with X STOP; | with natural history, this study offers
there were no statistically significant im- Level Il therapsuiic evidence that
provements in the medicalfinterventional surgical treatment in the form of an
Qroup. intergpinous spacer improves upon
the natural higtory of neurogenic
claudication and spinal stencsis with
low grade degenesrative spondylolis-
thesis.
Weinzstein JM, | 11, This was dezigned az a multicenter, pro- In critique of thiz study, there was a
Lurie JO, Tesi- | thera- zpective, randomized conirolled trial com- | high croszover rate between study
eson TD, et al. | peutic paring surgery and medicalfinterventional | groups. Forinstance, 45% of thoze

patients az=igned o meadi-

NONSUrgica from epinal stenosis and degenerative calfinterventional freatment had un-
treatment for spondylolisthesis. In addition, there was a | dergone surgery at two-year follow-
umbar degen- nonrandomized observational arm that up. Likewise, only 64% of thoze who
erative spondy- compared the two freatment options. Eli- | were assigned to the surgical group
olizthesis. N gible patients had sympioms for at least had undergone surgery by two years.
Engl J Med. 12 weeks and could have had medi- Becausze of the high degree of cross-
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2007, 356(22)2 calfinterventicnal reatment pricr to en- over, thiz study iz more appropriately
2aT7-2270. rollment. Surgical treatment included congidered a progpective, compara-
laminectomy with or without fusion; how- tive study. The as-treated analysis
ever, few patientz underwent laminectomy | showed statisfically better cutcomes

alones. Medicalfinterventional treatment with zurgery that were maintained at
included at least active physical therapy, the two-year follow-up. Medi-
education/counseling and medications. calfinterventional treatment included

at least active physzical therapy, edu-
cation/counszeling and medications;
however, this was not standardized
by any particular protocol.

If one were to equate medi-
calfinterventional treatment including
injections, therapy and medications
with natural history, this study offers
Level Il therapeutic evidence that sur-
gical treatment in the form of a
laminectomy with or without fusion
improves upon the natural history of
neurogenic claudication and spinal
stenosiz with degenerative spondylo-
listhesis.
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Evidentiary Table. Degenerative Lumbar Spondylolisthesis, Surgical Treatment

Question 2:

Does surgical decompression alone improve outcomes in the treatment of degenerative lumbar spondylolis-
thesis compared to medical/interventional treatment alone or the natural history of the disease?

& rticle Level Description of study Conclusion
Alpha by Au- | {I-V) (Including analyzis of methodological
fhor) strengths’weaknesses)
A ndersan FA, | 11, The study reprezents an analyziz of a In critique of thiz study, although la-
Tribus CB, thera- subgroug of 75 patientz with grade | de- beled by the authors a2 a randomized
Kitchel SH. peutic generative spondylolisthesis who were controlled trial, it was not such for pa-
[Treatment of originally included in the pivotal random- tizntz with degenerative spondyloliz-
neursgenic ized controlled irial comparing the X thesis. There were relatively low pa-
claudication by STOP device and medical/interventiona tient numbers. In sugport of their find-
nierspinous ireatment for gpinal stenosis with neuro- ings, there was a low attrition rate
Hecompression: genic claudication that was relieved by (7% at two year follow-up). Further-
application of flexion and sitting. Although examined more, the investigators utilized a vali-
the X STOP prospectively, this subgroup was not ap- dated cutcome instrument, the ZCa.
Kevice in pa- propriated to surgical and medi- This study offers Level lll therapeutic
tients with lum- calfinterventional treatment in a truly ran- evidence that an interspincus distrac-
bar degenera- damized faghion. tion device which provides indirect
five spondylolis- decompreszion leads fo better out-
thesis. J Newu- Forty-two patients had the X STOP device | comes at two years in patients with
rosurg Spine. placed, while 33 had medi- spinal stenosiz and grade | degenera-
P2006;4(8):463- calfinterventional freatment that included tive spondylalisthesis than does meadi-
471, at least one epidural stercid injection, calfinterventional intervention.

medications and phyzical therapy as

needed. Only 70 of 75 patients had a

minimum of two-year follow-up. Of pa-

fients in the X STOP group, §3% had =ig-

nificant improvements in the Zurich Clau-

dication Quesiionnaire (ZCQ) score,

whereas 12% in the medi-

calfinterventional group had significant

improvements.
Patzudaira K, | 111 This study was a retrogpective compara- In critique of this study, the sample
Yamazaki T, thera- tive study of 52 pafients with gpinal steno- | was modest, particularly considering
Seichi &, etal. | peutic 2iz and grade | degenerative spondylolis- | that there were anly 16 patients in the
=pinal siznosis thesiz. MNinsteen underwent decompres- medicalfinteryantional group. To be
n grade | de- gion with instrumented fusion, 18 under- uzed to answer the current guestion,
enerative lum- went decompreszive laminoplasty without | ones has to assume that medi-
rar zpondylolis- fusion, and 16 had medicallinterventicnal | calfintereentional treatment is equiva-
thesis: a com- freatment. At a minimum of two years fol- | lent to natural hiztory. In 2upport of
parative study low-up, patients in both surgical treatment | the study, patients uniformly had
of outcomes groups showed significantly betier im- grade | degenerative spondylolizthe-
[following lamin- provemenis in Jaganess Orthopasdic As- | siz. Thiz paper provides Level [l
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xplasty and sociation (JOA) scores than the madi- therapeufic svidence that decompres-
aminectomy calfinterventional group. sive zurgery alone in the form of a
with instru- decompreszive laminoplasty rezults in
mented spinal better outcomes than the natural his-
fusion. J Orfhop tory of spinal stenosis with grade |
Sei. degenerative spondylolisthesis.

2005 10(3):-270

276
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Evidentiary Table. Degenerative Lumbar Spondylolisthesis, Surgical Treatment

Question 3:

Does the addition of lumbar fusion, with or without instrumentation, to surgical decompression improve surgi-
cal outcomes in the treatment of degenerative lumbar spondylolisthesis compared to treatment by decom-

pression alone?

A rticle Level Description of study Conclusion
Alpha by Au- | (1-V) (Including analyzis of methodelogical
khor) strengthafweaknessas)
Sridwell KH, [, This iz a prozpective, comparative study In critique, this was a small study in
Sedgewick TA, | thera- of 44 surgically treated patients with de- which zelection bias entered into the
1 Brien MF, speutic generative lumbar spondylolisthesis fol- randomization process, reviewears
Lenke LG, lowed for a minimum of two years. Of the | were not masked to patient treatment
Baldus C. The 44 patientz, nine underwent laminectomy | and validated outcome measures
role of fusion alonz, 10 had lamineciomy and insfru- were not ulilized. Becauze of theze
and instrumen- mentsd fugion and 24 had laminectomy weaknezsesz, this potential Level
taticn in the and instrumentad fuzion {12 zingle level, study was downgraded to Level lIL
treatment of zix two-level). Patientz wers radicgraphi- This study provides Level lll thera-
legenerative cally assessed and a functional assesas- peutic evidence that instrumented
zpondylolisthe- ment was conducted by asking whether fusion patients had less chance of
zis with spinal they felt their ability to walk distances was | progressive slippage pastoperatively
zfenosis. J Spi- worse (-, the same (0) or significanthy than laminectomy alone or nonin-
nal Disord. better (+). Of the 44 patients, 43 were strumented fusions, and a higher pro-
1993:6(6).461- followed for two years or more. portion of patientz with stable or un-
472, changed spondylolisthesis reported

The authors determined that instrumented | greater improvement afier surgery.

fusion had higher fusion rates than nonin-

strumented fusion (p=0.002). The authors

further cheerved greater progression of

zpondylolisthesis in patients treated with

laminectomy alone (£4%) and in laminec-

tomy without instrumented fusion {70%)

comparad o patients who received

laminectomy with ingtrumented fusion

(4%, p=0.001]). & higher proportion of the

patients without slippage progression re-

ported that they were helped by the sur-

gery than those whose slippage pro-

agressed postoperatively (p=0.01).
Chogawala Z, | 1Y, This iz a refrozpective comparative atudy | In critique of thiz atudy, thiz was a
Benzel EC, thera- of 24 patientz with lumbar stenosiz and small study with short follow-up with
LA min-Hanjani peutic degenerative Grade | spondylolisthesis no clearly defined indications for spe-
=, et al. Pro- who underwvent decomprassion. Of the 32 | cific treatment zelections. Slips
zpective out- patientz, 14 received posterior instru- greater than 2 mm on flex-
comes evalua- mented fugion. Outcomes were assessed | ionfextension radicgraphs were ex-
tion after de- uzing the Oswesatry Disability Index (0D | cluded. Becauze of theze weak-
compression and SF 38 at six and 12 montha. neszes, this potential Level N study
with or without was downgraded to Level IV,

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of
care reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to
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natrumented
fusion for lum-
bar astenosis
and degensra-

=urg Spine. Oct
2004 1(3):267-
272

The authorz reporied an 33% fusion rate
at one-year follow-up. Patients in both
groups reported improvement compared
io baseline status. Decompreszion plus

13.6 point increase (p=0.02). Analyziz of
5F-36 alzo demonstrated significant in-
tergroup difference (p=0.003).

The authors concluded that surgery sub-
stantially improved one year outcomes
bhased on validated outcome instruments
in patients with Grade | spondylolisthesgis
and stenozis. Fusion was associated with
gignificantly greater functional improve-
ments compared with decompression
alone. The authors also noted that older
age wags a predictor of worze outcome.

This study provides Level IV thera-
peutic evidence that for patients with
slips l2ss than 2mm, both decom-

tive Grade | fusion led to an improvement in 201 prezszion and decompression with fu-
zpondylolisthe- acores of 27.5 points; whereas, decom- sion result in improved cutcomes.
2is. J NMeuro- preszion alone was aszociated with a Cecompreszion with fusion results in

greater improvement in functional out-
COMESs.

Herkowitz HM,

This iz a prozpective, comparative study

Im eritique, this wasz a small study

wurz LT. De- thera- of 50 patients with degenerative lumbar which did not ufilize validated clinical
enerative lum-| peutic gpondylolizgthesis who were studied clini- outcome measures or describe base-
par gpondylolis- cally and radicgraphically to determine if ling characteriztics of the groups.
thesis with zpi- concomitant interiransverse process ar- EBecausze of thezse weaknesses, this
nal stenosis. A throdesis provided better resulis than de- potential Level I siudy was down-
prospective compression alone. Outcomes were as- graded to Level lll. This study offers
=iudy compar- zezsad Using a rudimentary ouicome Level lll therapsulic evidence that
ng decompres- acale (excellent, good, fair, poor) with a decompressicn with arthrodssiz in
zion with de- mean follow-up of three vears. patientz with degenerative lumbar
COMpression spondylolisthesis provides signifi-
and interirans- The authors reported that of the 25 pa- cantly better relief of low back pain
Br2e process fients treated with decompression and and leg pain than decompression

arthrodesziz. J fusion, 11 reported excsllent resuliz, 12 alone.
Faone Jaint Surg) good, one fair and zero poor. Of the 25
Am. patients treated with decompression
1991;7T3(6).802 alone, two reporied excellent results, nine
203, good, 12 fair and two poor. Improved re-

zults in the patients who had an arthrode-

2iz concomitantly with decompression

wers zignificant by the Fizher exact test

(p=0.0001). The authors concluded that in

patients who had a concomitant arthrode-

giz, the results were significantly better

with respect to relief of low back pain and

lower limb pain.
|_aus= M, Tigani | IV, This iz a refrozpective comparative study | In critique, this iz a small study of only
D, Alfonso C, thera- of 24 patients with degenerative lumbar 24 patients which utilized no validated
Giunti & De- peutic spondylolisthesis divided into thres outcome measures_ In addition, as-
@enerative groups. Group | {eight patientz): those signment of patients to treatment
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zpondylolisthe-
=is: lumbar
=ienosis and
natakility. Chir
Cirgani Mov.
1992771 ).39-
49

with spondylotic instability; Group 11 (10
patients): thoze with lumbkar stenosis and
current or potential segmental instability;
Groug l (six patientz): thoze with lumbar
stenosizs and naturally stabilized spondy-
lolisthesis. Group | was freated by poster-
olateral fuzion; Group | by laminectomy,
removal of the medial portion of the facets
and posterolateral fusion; and Group 11 by
laminactomy and removal of the medial
portion of the facets. Cutcomes were as-
seased using a rudimentary oufcome
acale (excellent, good, fair, poor) with a
mean follow-up of 2.5 years.

The authors reported that Group | had
100% good or excellent results (SE2G)
All had solid fusion. Groug 1l had 20%
good or excellent results (BESGMP). All
had =alid fusion. Groug 1l had 53% good
or excellent results (3EZ2GHMP).

The authors concluded that the long-term
outcomes for the fusion group exceeded

those of the laminectomy alone group, but
this finding was not statistically significant.

groups was highly biased by surgeon
preference. Because of theze weak-
neszesz, this potential Level lll paper
was downgraded to Level V.

This paper offers Level I\ therapeutic
evidence suggesting that fusion was
superior to decompression alone, but
not statistically significant because of
the limited size of the study.

| ombardi, J.5.,
=t al, Treat-
ment of degen-

olisthesis.
Spine. 1985.

erative spondy-

1008 p. 321-7.

I\
thera-
oeutic

This iz a refrozpective comparative atudy
of surgical treatment outcomes in 47 de-
generative lumbar spondylolisthesis pa-
fients. Of the 47 patients, six had wide
laminectomy, 20 had =standard laminec-
tomy with prezerved facets and 21 had
laminectomy with preserved facets with
fusion. Cutcomes were asseszed by pa-
tients utilizing & rudimentary outcome
zcale (excellent, good, fair, poor, failure],
with radicgraphic analyziz at a mean fol-
low-up of 2.7 years.

The authors reporied that 30% of pafients
in the wide laminectomy group reported
goodiexcellent results, 30% reported
good/excellent results in the standard
laminectomy with preserved facets group,
and 90% reporied goodlexcellent resuliz
in the decompression with facet preserva-
fion and fusion group.

The authors concluded that decompres-
zion with facet preservation and fusion
yviglded the best clinical outcomes at two-

In critique of thiz atudy, it iz a small,
nonrandomized, nonmatched atudy
wihich did not utilize validated out-
come measures. In addition, the study
did not provide detailed statistical
analyziz. Becauze of theze weak-
neszes, this potential Level Nl study
was downgraded to Level IV,

This paper offerz Level IV therapeutic
evidence that posterior decompres-
sion with prezereation of the facets,
plus transverse process fusion, pro-
vides superior outcomes fo decom-
pression alone for surgical treatment
of degenerafive lumbar spondylolis-
thesis regardless of age.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of
care reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to
be made by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular
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yvear follow-up.

fMardjetko,

S M., P, Con-
nolly, and =.
Shott, Degen-
erative lumbar
zpondylolisthe-
is. A meta-
analysis of lit-
erature 1970-
1993, Zpine.
1994 19(20
Suppl):22565-

22655,

I,
thera-
oeutic

This iz a meta-analysis of primarily Level
Il studies. The objective of the study was
io analyze the published data on degen-
erative spondylolisthesis to evaluate the
feasibility of its use as a literature control
io compare with the historical cohort pedi-
cle screw study data.

The authors conducted a comprehensive
literature s=arch to identify studies pub-
lighed in English peer-reviewed journals
between 1970 and 1993 addressing de-
generative spondylolisthesis with radicular
leg pain or neurcgenic claudication. Inclu-
gion criteria included a minimum of four
cazes reviewed and reporting of the pri-
mary outcome variable of fusion in aricles
in which this was part of the freatment.
Clinical outcome variables of back pain,
leg pain, funciion, neurogenic claudication
and global outcome scores wers recorded
when available. & total of 25 papers rep-
rezenting 289 patients were accepted for
inclusion. Twenty-ons were refrospective,
nonrandomized and uncontrolled. One
paper was refrospective and nonrandom-
ized, but compared two different freat-
menis. Three prozpective, randomized
studies were included.

The primary outcome variable, fusion,
was determined by each author. The most
constant clinical outcomes variable re-
ported was pain; with 16 papers reporting
pain only, six papers reporting pain and
function, and two papers reporting the
patisnt-determined outcomes. Patient
function was reported in six papers and
referred to the presence or absence of
neurogenic claudication. In addition to
theze clinical outcomes, four papers re-
ported a global evaluation. Two used
Faneda's rating system and two used the
Japanese Orthopedic Association (JOA)
acore. Excellent and good resulte wers
reassigned as satisfactory; poor results
were classified as unsatisfactory.

The authors reported that in the
decompression-alone category, 11 papers

In critique of thiz study, only three
Level Il studies were reviewed and
data were very heterogensous. This
paper offerz Level Il therapeutic avi-
dence that the addition of fusion with
or without instrumentation to decom-

prezzion improves clinical outcomes.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of
care reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to
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representing 218 patients were accepied
for inclugion. Sixty-nine percent of pa-
tients had a satisfactory cutcome. The
incidence of worsened postoperative slip
was 31%, but was not azsociated with a
paoorer clinical result in the majority of pa-
fients.

In the category of decomprasszion with
fusion and no instrumentation, six papers
qualified for inclusion. In one paper, only
fusion data were broken out for the diag-
nosiz of degenerative spondylolizthesis
and were used just for thiz outcome vari-
able. Minety percent of the patientz in this
category had a safisfactory outcome; 38%
achieved =olid spinal fusion. With regard
io clinical outcome, the difference be-
tween patients freated with decompres-
gion without fusion {(69% =satisfactory) and
those freated with decompression and
fusion without instrumentation {90% satis-
factory) was statiztically significant (F =
0.0001).

In the decompression with fusion and
pedicle screws category, five studies met
the inclusion criteria. A total of 101 pa-
fients was analyzed with respect fo fusion
atatus. Eighty-five patients were analyzed
with respect to clinical cutcome. One pa-
per did not separately analyze clinical
data, but did 2o for fusion data; therefore,
only fusion data were included. The pro-
porticnally weighted fuzion rates for this
group were 93%. When comparing the
fusion without ingtrumentation group to
the fusion with pedicle screw group there
was not a statiztically significant increasze
in fusion rate (P = 0.08). Analysis of the
clinical cutcomes reveals an 86% satia-
factory rating for the pedicle screw group.
This compares favorably to the B9% safis-
factory rate in the decompression without
fusion group (P <0.0001).

In the anterior spinal fusion category,
three papers presenting results for 72 pa-
tients who received anterior gpinal fusion
for the treatment of degenerative apondy-
loligthesis were included. Pooling the data

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of
care reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to
be made by the physician and patient in light of all circumstances presented by the patient and the needs and resources particular
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from theze three studies yieldsd a 94%
fusion rate with an 88% rate of patient
satisfaction.

The authors concluded that the meta-
analysis supports the clinical impresasion,
that in the surgical management of de-
generative lumbar spondylolisthesis, spi-
nal fugion significantly improves patient
satisfaction.

fartin CR,
Gruszoezynski
AT, Braunsfurth
HA, etal, The
zurgical man-
agement of de-
enerative lum-
par gpondylolis-
thesis: a ays-
fematic review.
Spine.

2007 32(168):
1791-1738.

I,
thera-
neutic

This iz a sy=tematic review designed o
identify and analyze comparative studies
that examined the surgical management
of degenerative lumbar spondylolisthesis,
apecifically the differences in outcomes
between fugion and decompressicn
alonz, and betwean ingtrumented fusicn
and noninstrumented fusion.

Relevant randomized conirolled trials
(RCT) and comparative obeervational
studies were identified in a comprehen-
give literature =earch (1966 to Juns
2005). The inclusicn criteria required that
a study be an RCT or comparative obzer-
vational study that investigated the surgi-
cal management of degenerative lumbar
spondylolisthesis by comparing: (1) fusion
to decompression and/or (2) instrumented
fusion to noninstrumentead fusion. A mini-
mum one-year follow-up was required.
Studies alzo had to include at least five
patientz per treatment group. & study was
excluded if it included patientz who had
received previous spine surgery or pa-
tients with cervical injuries, spinal frac-
iures, tumors or isthmic gpondylolizthesis.
& study was also excluded if it was not
possible to analyze patients with degen-
erative spondvlolistheszia separatzly from
another included patient populaticn or if it
was not clearly a comparative study.

Diata from the included studiss were ex-
fracied by two independent reviewers us-
ing a standard data abstraction sheet.
The data abstraciion sheet identified the
following information: (1) patient popula-
fion'z age, gender, aymptoms and degree
of spondylolisthesis; (2) type of. decom-

In critique of thiz siudy, it was a sys-
tematic review of studies ranging

down to Level 1l and iz thus classi-
fied as a Level Il systematic review.

Limitations were found in the method-

ologies of all RCTe, gpecifically in the
peeudorandomization, absence of
masking andlor the lack of validated
outcome measures o assess clinical
outcomes.

This paper offere Level Il therapeutic
evidence that fusion leads to a better
clinical cuicome comparsd with de-
compression alone; and the uze of
adjunctive instrumentation leads to
improved fusion status and less risk
of pseudoarthrogis. Their data do not
demonstrate any difference in clinical
outcomes between instrumentsd and
noninstrumented fusions.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of
care reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to
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pressicn, fugion, instrumentation, bone
graft material, and preogerative and posi-
operative treatment; (3) study design and
methodological quality using the Coch-
rans RCTICCT Crozsover Studies Check-
lizt, modified by the additional criterion
that observational studies state the use of
a consecutive series of patients; and (4)
study ocutcomes.

The main abstracted cutcomes were clini-
cal outcome, recperation rate and =olid
fusion status. An attempt was made to
compare patient-centered, validated and
diseaze-zpecific outcomes, complications
and spondylolisthesiz progression; but
becauze of heterogensity in reporting
thess ocutcomes in the primary studies, no
pooled analyziz could be performed on
the=ze cutcomes. When appropriate, a
atudy’s clinical outcome rating scale was
altered to mafch a dichotomous rating
acale of "satisfactory” or “unsatisfactory”
clinical outcome, and resulizs were entered
into Review Manager 4.2 for weighted
grouped analyses.

The authors reporied that eight studies
wers included in the fusion versus de-
compression-alone analysis, including two
RCTs. Limitations were found in the
methodologies of both RCTs and most of
the obeervational studies.

Grouped analyzis detected a =ignificantly
higher probakility of achieving a satisfac-
tory clinical outcome with spinal fugion
than with decomprazssion alone (relafive
rizk, 1.40; 95% confidence interval, 1.04—
1.89: P = 0.05). The clinical beneafit favor-
ing fusion decreased when analysis was
limited to studies where the majority of
patients were reported to be expariencing
neurologic aymptoms such as intermittent
claudication and/or leg pain.

Six studies were included in the instru-
mented fuzion verzus noninstrumentsd
fusion analyzis, including threse RCTs.
The uze of adjunciive instrumentation
gignificantly increased the probability of

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of
care reasonably directed to obtaining the same results. The ultimate judgment regarding any specific procedure or treatment is to
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aftaining solid fusion (rslative risk, 1.37;
95% confidence interval, 1.07-1.75; P =
0.05), but no significant improvement in
clinical cutcome was recorded (relative
rizk, 1.19; 95% confidence interval, 0.92-
1.24). There was a nonsignificant irend
towards a lower repeat operation rate in
thie fusion group comparad with both de-
compression alone and instrumented fu-
sion.

The authors concluded there is moderate
evidence that fusion may lead to a better
clinical outcome compared with decom-
preszion alone. Evidencs is also moder-
ate that the use of adjunctive instrumenta-
fion leads to improved fusion status and
less rigk of pseudoarthrosis. No conclu-
sion could be made about the clinical ef-
fectiveness of instrumented fusion versus
noninstrumentsd fusion.

fMatzudaira K,
TYamazaki T,
Seichi A, et al
Spinal stenosis
n grade | de-
enerative lum-
par spondylolis-
thesis: a com-
parative study
of outcomes
following lamin-
plasty and
aminectomy
aith instru-
mented spinal
fusion. J Orthop
Soi.

2005 10(2):27 04
ENiH

I,
thera-
oeutic

This iz a refrospective, comparative study
of 55 patiente with spinal stenosis in
grade | degenerative lumbar spondylolis-
thesiz. Of the 55 patientz, 20 underavent
laminectomy plus posterolateral fusion
and pedicle screw instrumentation (Group
11, 19 underwent laminoplasty alons
(Group 2) and 16 refused surgery and
receivad medicallinterventional treatment
(Group 3). One patient in each surgical
group wags lost to follow-up. Cutcomes
were azzeszed by the Japanese Ortho-
pedic Azsociation (JOA) score, along with
radiographic evaluation at minimum twao-
yvear follow-up.

The authors reporied alleviation of symp-
ioms in the fusion and laminoplasty
groups, but not in the meadi-
cal/interventional treatment group. No
statiztically significant difference in clinical
improvemeant was noted between the fu-
gion and laminoplasty groups. The per-
cent slip increazed significantly in groups
2 and 3, whereas spondylolizsthesis was
atabilized in Group 1. The authors con-
cluded that decompression with prezerva-
fion of the posterior elements can be use-
ful in freating patients with symptomatic

In critique of this study, the numbers
were small, patientz were not ran-
domized and no clearly defined indi-
cations for specific treatment selec-
tions were included. Thiz paper offers
Level lll therapsutic evidence that
decompression with posterolateral
fuzicn and instrumentation, as well az
laminoplasty alone, yield improved
outcemes in the treatment of symp-
tomatic lumbar spinal stenozis caused
by grade | degenerative spondylolis-
thesis as comparad with medi-
calfinterventional treatment alone.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of
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lumbar spinal stenosis as a result of
grade | degenerative spondyloliathesia,

= oztacchini F,

Eone Joint Surg
Eir.
1992 74(5).862
SED.

I,

This iz a refrozpective comparative study

The authors reporied that a =ignificant
difference was found betwesn thoze pa-
fients who had been fuzed and thoze who
had not. Of patients who had fusions,
0% reported zatisfactory resuliz, while
33% of the unfuzed patients reporied =at-
isfactory results.

The authorz concluded that in patisnts
with degenerative spondylolisthesis, the
proportion of satisfactory results was zig-
nificantly highsr in patientz who had spi-
nal fugion.

Im eritique of thiz study, thiz subgroup

Cinotti G. Bone | thera- which included 18 paftients with degenera- | was very amall and lacked standard-
regrowth after | peutic five lumbar spondylolizthesiz, of whom ized, validated outcome measures.
=zurgical de- ien had fugionz. Clinical and radicgraphic | Becausze of theze wesaknesses, this
compression fon azzezsment cocurred at mean follow-up potzntial Level Il study was down-
urmlbxar spinal of 8.5 vears. gradsd to Lavel IV,

=lenosis. J

This paper offerz Level IV therapeutic
evidence that the addition of fusion to
decompreszion resulis in significantly
higher satisfactory rezults in patients
with degenerative lumbar spondylolis-
thesis.

= oztacchini F,
Cinctii G, Pe-
rugia 0. De-
pensrative lum-
car spondyloliz-

1891:17(4):467
1477

[%f
thera-
neutic

This iz a refrozpective comparative study
of 22 patientz with degenerative lumbar
spondylolizthesis undergoing five surgical
procedures: unilateral laminotomy, bilat-
eral laminociomy with or without fusion,

lent, good, fair, poor) with an average of
2.8 year follow-up.

The authors found that 25% of palients
reported satisfactory results. Of the 32
patients, 17 had decompression and fu-
gion and 100% (17M17) reporied good to
excellent resulitz. Of the 15 patientz who
did not receive fuzion, 7% reporisd sx-
cellent or good resulis (10/15). Both
groups showed increases in slip, although
nat apecifically quantified. None of the
fusion group had an unstable slip, while
33% of the decompression alone group
had “hypermaobility.” This hypermobility
iended to be clinically associated with
more symptoms. Regrowth of facet joints
Was seen in several patients, and much
more likely to be symptomatic in patients

Im critique of this study, it presenied
very little data and did not utilize vali-
datzd cuicome measures. Multiple
procedures wers done on a amall
number of patients. Because of these

theszis. 1. Surgi- laminectomy with or without fusion, weakneszez, thizs potential Level 11
cal treatment. laminectomy with fusion and interspinousz | study was downgraded o Level IV,
ftal J Crthop wiring. Qutcomes were azssssed using a

Traumatal. rudimesntary self-report measure (excel- This paper offerz Level IV therapeutic

evidence that the addition of 2pinal
fuzicn to decomprezsion resuliz in
improved outcomes.,
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without fusion.

The authors concluded that gpinal fusion
iz recommended to improve clinical out-
comes in patients treated with decom-
pression.

"one, K.,
Sakou T,
Fawauchi ¥,
vamaguchi M,
Yanase M. In-
dication of fu-
=zion for lumbar
=pinal stenosis
n elderly pa-
fientz and itz
zignificance.
Epine. 1996;
212y 242248,

%,
thera-
peutic

This iz a refrozpective comparative study
of 24 patients (age 60+) who underwent
zurgical treatment for lumkbar spina
astenosis. OFf the 34 patientz, 17 had insta-
bility defined by Posner's radiographic
method, of whom 10 underwent decom-
pression and instrumentad fusion and
zeven underwent decompression alone.
Cutcomes were asseszed utilizing the
Japanese Orthopedic Association (JOA)
ascores and radiographic assessment.

The authorz reporied that the group with
decompression and fusion had the best
outcomes, and unstable patients undergo-
ing decompression alone had the worst
rezultz. The authors concluded that fusion
with instrumentation should be uzed whean
decompression iz performed on elderly
patientz with instability.

In critique, this iz a small non-
randomized study including onlby 17
patientz with degenesrative lumbar
spondylolisthesis. This paper lacked
statistical analysis. Because of these
weakneszesz, thiz potential Level 1|
study was downgraded to Level V.

This study offers Level IV therapeutic
evidence that instrumented fuzion
should be used when decompression
iz performead on elderly patients with
instalyility.
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Evidentiary Table. Degenerative Lumbar Spondylolisthesis, Surgical Treatment

Question 4:

Does the addition of instrumentation to decompression and fusion for degenerative spondylolisthesis improve
surgical outcomes compared with decompression and fusion alone?

A ward winner in
clinical studies.

A rticle Level Description of study Conclugion
Alpha by Au- | {I-V) (Including analyzis of methodological
phor) strengthaweaknesses)
Eridwell, KH, I, This iz a prozpective comparative study of | In critique, this wasz a small study in
Sedgewick TA, | thera- 44 surgically treated patientz with degen- | which selection bias entered into the
' Brien MF, peutic erative lumbar spondylolisthesis followed randomizalion process, reviewers
Lenke LG, for a minimum of two years. Of the 44 were not masked io patient treaiment
Baldus C. The patisniz, nine underwent laminsctomy and validated outcome measures
role of fusion alone, 10 had laminectomy and nonin- were not ufilized. Because of these
and instrumen- atrumented fugion and 24 had laminec- weaknesses, this potential Level Il
tation in the tomy and instrumented fusion (18 single study was downgraded to Lewvel 1II.
treatment of level, six two-level). Patients were radio- This study provides Level lll thera-
Kegenerative graphically azzessed and a funciional ag- | peutic evidence that addition of in-
zpondylolisthe- zezsment was conducted by asking strumentation to fusion results in
=iz with 2pinal whether they felt their ability to walk dis- higher fuzion rates and subjsctive
zfenosis. J Spi- tances was worse (-), the same (0) or sig- | improvement in walking distance
nal Disard. nificanthy better (+). Of the 44 patients, 43 | when comparad with fusion alone.
1993; 6(6): 461 were followed for two years or more.
T2,

The authors reporied that insfrumented

fusion had higher fusion rates than unin-

strumented fuzion (p=0.002) and ob-

served greater progression of spondylalis-

thesis in patients treated with laminec-

tomy alone and laminectomy without in-

astrumented fugion comparad fo patients

who received laminectomy with instru-

mented fugion (p=0.001). & higher propor-

fion of the patients without slippagse pro-

gression reporied that they were helped

by the surgery than thoze whose slippage

progressed postoperatively (p<0.01).
Fischgrund J5, | I, This iz a prozpective, randomized com- Im eritique of thiz siudy, the follow-up
Mackay M, Her-| thera- parative study of 76 consecutive patients may have been foo short o detect the
owitz HM, peutic with sympiomatic spinal stenosis associ- effects of peeudoarthrosis in this non-
Brower R, ated with degenerative lumbar spondylo- masked study. Validated outcome
Montgomery ligthesiz who underavent posterior decom- | measures wers not utilized o assess
DM, Kurz LT. preszion and posterclateral fusion. Pa- clinical cutcomes. Because of thess
1997 Volvo tients were randomized into a transpedi- weaknezses, thiz potential Level 11

cular fization group or noninzsirumented
group. Dutcomes wers assessed af two-

study was downgraded fo Level 111
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Degenerative
umbar spondy-
olizthesiz with
=pinal stenosis:
a prozspective,
randomized
=iudy compar-
ng decompres-
zive l[aminec-
fomy and ar-
throdesis with
and without

yvear follow-up using a five-point visual
analog scale (VAL and an operative re-
zult rating (excellent, good, fair, poor)
bassd on examiner azsesament of pain
and functional level.

The authors reported that of the 76 pa-
fients included in the study, 68 (85%)
were available for two-year follow-up.
Clinical outcome was excellent or good in
78% of instrumented patients and 85% of
noninstrumented patients (p=0.£51. Suc-

This study offera Level Il therapeutic
evidence that the addition of instru-
mientation to posterolateral fusion for
the treatment of degenerative lumbar
spondylolisthesis increases the likeli-
hood of obtaining a =solid arthrodesis,
but doss not correlate with improved
clinical outcomes at two-year follow-

up.

zpinal instru- ceasful arthrodesis cccurred in 82% of
mentation. instrumented versus 45% of noninstru-
Spine. mented patients (p=0.0015). Overall, suc-
1997 22(24):28 ceasful fusion did not correlate with pa-
07-2812. fient outcome (p=0.£35). The authors
concluded that for zingle level degenera-
tive lumbar spondylolizthesiz, use of in-
strumentation may lead 1o a higher fuzion
rate, but clinical outcome shows no im-
provement in low back pain and lowsr
limb pain.
Gibson JN, [, This iz a systematic review of 31 random- | In critique of thiz study, it was a ays-
Waddell 3. Surd{ thera- ized controlled trials (RCT) looking at all tematic review of primarily Level 1l
ery for degen- | peutic forms of surgical treatment for degeneara- studies and iz thus clazzified az a
erative lumbar five lumbar spondylozis. The authors re- Level Il syatematic review. Limitations
zpondylosis. ported that eight trials showed that in- were found in the methodologies of all
Cochrane Da- strumented fuzion produced a higher fu- RCTs, specifically in the randomiza-
fabase Sysf zion rate, but any improvement in clinica tion, abzence of masking andfor the
e, outcomes iz probably marginal. Other lack of validated outcome measures
20054 CDo0 evidence zuggestz instrumeantation may to assess clinical outcomes. Studies
352, be az=ociated with a higher complication were heterogeneous in nature and
rate. The authors concluded that although | lacked long-t2rm cutcome studies.
fusion rates improve with instrumentation,
there does not appear o be any comela- In the work group’s review of the spe-
fion with clinical outcomes. cific studies cited in this paper, many
were downgraded to Level 11, there-
fore, the work group clazsified this
review as Level Il evidence. This pa-
per offera Level Il therapeutic avi-
dence that although inztrumentation
improves the fusion rate, clinical out-
come iz probably only marginally im-
proved at a potential rizk of higher
complicafion rates.
Limura |, [, This iz a refrozpective, comparative study | In critique of this study, patients were
Shingu H, Mu- | thera- of 57 patients with grade | or [l L4-5 de- not randomized and there was vary-
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enerative lum-
par gpondylolis-
thesis. 4 meta-
analysiz of lit-
Erature 1970-
19932, Spine.
1994:19(20
Suppl): 22565-

22655,

rata M, Hashi- | peutic generative lumbar spondylolisthesis. ing duration of follow-up between
pquchi H. Lum- Eroup A consisted of 28 patients who un- | groups. Although there was a trend
par poster- derwent decompression and poster- toward improved satisfaction and fu-
xlateral fusion olateral fuzion without instrumentation. sion rates with instrumentation, with
alone or with Group B was comprised of 25 patients the numbers available no significant
transpedicular who had decompression and poster- difference was detected. Thiz paper
natrumentation olateral fusion with pedicle acrew instru- offers Level Il therapeutic evidence
n L4--L5 de- mentation. Following surgery, Group 4 that there is no significant benefit with
enerative was immobilized with bed reat followed by | the addition of instrumentation for L4-
zpondylolizthe- a cast for four to 2ix weeks, whereas 5 degenerative lumbar spondylolis-
2ig. J Spinal Group B was mobilized much more thesis.
isord. quickly. Qutcomes were azseasad using
20011404 ):301 the Japanese Orthopedic Association
310. (JOA) scores and x-ray studies with mean

follow-up in Group & of six years and in

Group B of three years.

The authors indicated that patientz in

Groug & (noninstrumented) reported

T2.4% satisfaction rate, with an 82.8%

fusion rate. Patiznts in Group B {instru-

mented) reported an 52.1% satisfaction

rate, with a 92.5% fusion rate. The au-

thors indicated they did not find any sig-

nificant differences in outcomes between

the two groups, except that Group B {in-

atrumented) had less low back pain.
Pardjetko, SM, | Il - This iz a meta-analysis of primarily Level In critique of thiz study, only three
Connolly Pd, thera- Il studies. The objective of the study was | Level Il studies were reviewsd and
Shott 5. De- peutic io analyze the published data on degen- data were very heterogensous. This

erative spondylolisthezis to evaluate the
feasibility of its uze as a literature control
to compare with the higtorical cohort pedi-
cle screw study data.

The authorz conducted a comprehsnzsive
literature search to identify studies pub-
lighed in English peer-reviewed journals
between 1970 and 1993 addressing de-
generative spondylolisthesis with radicular
leg pain or neurogenic claudication. Inclu-
gion criteria included a minimum of four
cages reviewed and reporting of the pri-
mary cutcome variable of fusion in articles
in which this was part of the treatment.
Clinical outcome variables of back pain,
l2g pain, function, neurogenic claudication
and global outcome scores wears recorded
when available. 4 total of 25 papers rep-

paper offers Level Il therapeutic evi-
dence that addition of inafrumentation
to fuzion does not result in improved
clinical outcome or fusion rate.
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regsenting 889 patients were accepted for
inclusion. Twenty-one were refrospective,
nenrandomized and uncontrolled. One
paper was refrospective and nonrandom-
ized, but comparsd two different treat-
ments. Three prozpective, randomized
studies were included.

The primary cutcome variable, fusion,
was determined by each author. The most
conztant clinical outcome variable re-
ported was pain with 16 papers reporting
pain only, six papers reporting pain and
function, and two papers reporting the
patieni-determined outcomes. Patient
function was reported in six papers and
referred to the presence or absence of
neurogenic claudication. In addition to
theze clinical outcomes, four papers re-
ported a global evaluation. Two used
Kaneda's rating system and two used the
Japanese Orthopedic Assaciation (JO&)
acore. Excellent and good results were
reassigned as satisfactory; poor results
were classified as unsatizfactory.

The authors reporied that in the decom-
pression alene category, 11 papers rep-
rezenting 216 patients were accepted for
inclusion. Sixty-nine percent of patients
had a satisfactory outcome. The inci-
dence of worsened postoperative slip was
31%, but was not associated with a
poorer clinical result in the majority of pa-
fients.

In the category of decompresszion with
fusion and no instrumentation, six papers
qualified for inclusion. In one paper, only
fusion data were broken ocut for the diag-
nasis of degenerative spondylolisthesis
and were used only for thiz outcome vari-
able. Minety percent of the patients in thiz
category had a safisfactory outcome; 86%
achieved zolid spinal fusion. With regard
o clinical cutcome, the difference be-
iween patientz freated with decompres-
gion without fusion (82% satisfactory) and
those freated with decompresszicn and
fusion without ingtrumentation (20% satis-
factory) wag statistically significant (P =
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0.0001).

In the decompression with fusion and
pedicle acrews category, five studies met
the inclusion criteria. A tofal of 101 pa-
fients was analyzed with respect to fusion
atatus. Eighty-five patients were analyzed
with respect to clinical outcome. Cne pa-
per did not separately analyze clinical
data, but did =0 for fusion data; therefore,
only fusion data were included. The pro-
porticnally weighted fuzion rates for this
group were 33%. When comparing the
fusion without instrumentation group o
the fusion with pedicle screw group, there
was not a atatiztically significant increasze
in fusion rate (P = 0.08). Analysis of the
clinical outcomes reveals an B6% satis-
factory rating for the pedicle screw group.
This compares favorably to the B9% safis-
factory rate in the decomprassion without
fusion group (P =0.0001).

In the anterior spinal fusion category,
three papers presenting the results for 72
patients who received anterior spinal fu-
zion for the treatment of degenerative
epondylolizgthesis were included. Pooling
the data from these three studies vielded
a 94% fusion rate with an 86% rate of pa-
fient satisfaction.

The authors concluded the meta-analysis
suppore the clinical imprezszion that, in
the zurgical management of degenarative
lumbar spondylolizthesiz, apinal fusion
zignificantly improves patient satisfaction.

fMartin CR,
Gruszezynski
AT, Braunzfurih
Ha, Fallatah
S0, O'Neil J,
Wai EK.The
zurgical man-
agement of de-
enerative lum-
par gpondylolis-
thesis: a 2ys-
ffematic review.

I,
thera-
neutic

This iz a systematic review designed fo
identify and analyze comparative studies
that examined the surgical management
of degenerative lumbar spondylolisthesis,
apecifically the differences in outcomes
between fuzion and decompression
alone, and betwean ingtrumented fusion
and noninastrumented fusion.

Relevant randomized confrolled trials
(RCT) and comparative, observational
studies were identified in a comprehen-

In critique of this study, it was a sys-
tematic review of studies ranaging

down to Level lll, and iz thus classi-
fied as a Level Il aystemaftic review.

Limitations were found in the method-

ologies of all RCTe, apecifically in the
peeudorandomization, abzence of
masking andi/or the lack of validated
outcome measures o assess clinical
outcomes. This paper offers Lavel 1l
therapeufic evidence that the use of
adjunctive insfrumentation leads to
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Spine. 2007,
32(16):1791-
1798,

zive literature zearch (1966 o Juns
2005). The inclugion criteria required that
a study be an RCT or comparative obhaer-
vational study that investigated the surgi-
cal management of degenerative lumbar
zpondylolisthesis by comparing: (1) fusion
to decompression andior (2) instrumented
fusion to noninstrumented fusion. A mini-
mum one-year follow-up was reguired.
Studies alzo had to include at least five
patientz per treatment group. & study was
excluded if it included patientz who had
received previous spine surgery or pa-
tients with cervical injuries, spinal frac-
iures, tumors or isthmic gpondylolizthesiz.
A study was also excluded if it was not
possible to analyze patients with degen-
erative spondylolisthesiz separately from
another included patient population, or if it
was not clearly a comparative study.

Data from the included siudiss were ex-
fracted by two independent reviewers us-
ing a standard data abstraction sheet
which identified the following information:
(1) patient population's age, gender,
gymptoms and degree of 2pondylolizthe-
2iz; (2] type of decompression, fusion,
instrumentaticn, bone graft material, and
precperative and postoperative freatment;
(3} study design and methodological qual-
ity uging the Cochrane

RCTICCT Crossover Studies Checklist
modified by the additional criterion that
obsersational studies state the use of a
conzecutive series of patients; and (4)
atudy outcomes.

The main abstracted cutcomes were clini-
cal outcome, recperation rate and solid
fusion status. An attempt was made to
compare patient-centered, validated and
diseaze-zpecific outcomes, complications
and spondylolisthesiz progression.
Because of heterogeneity in reporiing
these gutcomes in the primary studies;
however, no pocled analysis could be
performed on theze cutcomes. When ap-
propriate, a study's clinical cutcome rating
zcale was altsred to match a dichotomous
rating scale of "satisfactory” or "unsatis-

improved fusion rates, but failed to
show a statiztically significant im-
provement in clinical outcomes.
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factory” clinical outcome, and results were
entered into Revisw Managsr 4.2 for
weighted grouped analyses.

The authors reporied that eight studies
wers included in the fusion versus de-
compression alone analysis, including two
FCTs. Limitations were found in the
methodologies of both RCTs and most of
the observational studies.

Grouped analyzis detected a =ignificantly
higher probability of achieving a satizfac-
tory clinical outcome with spinal fusion
than with decompression along (relative
rizk, 1.40; 25% confidence interval, 1.04—
1.89; P = 0.05). The clinical beneafit favor-
ing fuzion decreazed when analysiz was
limited to studies whers the majority of
patients were reported © be experiencing
neurologic symptoms such as intermittent
claudication and/or leg pain.

Six studies were includad in the instru-
menisd fugion verzusz noninstrumantad
fusion analyziz, including three RCTs.
The uze of adjunctive instrumentation
gignificantly increased the probability of
attaining solid fusion (relative rizk, 1.27;
95% confidence interval, 1.07-1.75, P =
0.05], but no significant improvement in
clinical cuicome was recorded (relative
rizk, 1.19; 25% confidence interval, 0.92—
1.24). There was a nonsignificant frend
toward a lower repeat operation rate in
the fusion group.

Compared with both decompreszsion
alone and instrumented fusion, the au-
thors concluded there is moderate evi-
dence that fusion may lead fo a better
clinical outcome compared with decom-
preszion alone. Evidence is moderate that
the use of adjunciive instrumentation
leads to improved fuzion status and less
rizk of pgeudoarthrozis. No conclusion
could e made about the clinical effec-
fiveness of instrumentad fusion versus
noninstrumented fusicn.
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Evidentiary Table. Degenerative Lumbar Spondylolisthesis, Surgical Treatment

Question 5:

How do outcomes of decompression with posterolateral fusion compare with those for 360° fusion (anterior-
posterior OR transforaminal lumbar interbody fusion OR posterior lumbar interbody fusion) for treatment of
degenerative spondylolisthesis?

posterior de-
COMprassion
and fusion in
Klegenerative
=pondylolisthe-
iz, Eur Spine
. 2005 14(1):
55-60.

interizody fusion (PLIF). Cuicomes were
azgessed uging the Beaujon scoring sye-
tem with & mean fellow-up of 2.87 years.
The authors reporied that the Beaujon
acore was improved in all 24 patients
(p=0.001) and fusion was succeszful in all
cazes. Preoperative leg pain and the ad-
dition of PLIF were significantly correlated
with greater improvement (p=0.016 and
p=0.003), respectively.

The authors concluded that posterior de-
compression and fugion is succesaful in
ireating degenerative lumbar spondylolis-
thesiz and that the additional circumferen-
tial fusion yields significant imgrovement
in functional cutcomes.

Article Level Description of study Conclusion

Alpha by Au- | {I-W) (Including analyzis of methodological

thor) strengthafweaknesses)

Fousseau MA, | 1V, This iz retrospective comparative study of | In critique, this study was refrospec-
Lazennec JY, | thera- 24 consecutive patientz undergoing de- tive with a small sample size of non-
Bass EC, Sail- | peutic compression and transpedicular fixation randomized patientz. OF the 24 pa-
ant =. Predic- o treat sympitomatic degenerative lumkar | tients included, only eight underwent
[fors of out- zpondylolisthesis. Of the 24 patients, FLIF. In addition, of the 24 patients
comes after eight alzo underwent posterior lumbar included in the study. only 18 {75%)

were available for follow-up beyond
two years and it is unclear how many
of the eight PLIF patientz remained in
this subszet. Becauze of these defi-
ciencies, this potential Level 11l study
was downgraded to Lewvel IV,

Thizs study provides Level IV thera-
peutic evidence that posterior decom-
pression and fugion is succesaful in
treating degenerative lumbar spondy-
lolisthesis and that additional circum-
ferential fusion results in slighthy bet-
ter outcomes than posterior decom-
pression and fugion alone.
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Evidentiary Table. Degenerative Lumbar Spondylolisthesis, Surgical Treatment

Question 6:

What is the role of reduction (deliberate attempt to reduce via surgical technique) with fusion in the treat-
ment of degenerative lumbar spondylolisthesis?

A rticle Level Description of study Conclugsion
Alpha by Au- | (I-V) (Including analyzis of methodological
fhor) astrengthz’weaknesses)
Bednar DA I, This study is a retrospeciive consecutive In critique, this iz & moderately small,
Surgical man- | thera- caze series of 56 patients with degenera- | retrozpective review of a consecutive
agement of peutic tive spondylolizgthesis and symptoms of case series of surgical patients from
umbar degen- back pain andfor stenosis treated with one surgeon with no comparison
erative spina bilateral foraminctimies, reduction and group and with less than 80% follow-
=ienoszis with instrumented fuzion. The procedurs had a | up. This paper offerz Lavel IV thera-
zpondylolisthe- 7% major complication rate. Outcomes peutic evidence that imited hilateral
is via posterior measures were the Visual Analog Scale foraminotimies with instrumented re-
reduction with MVAS), Oswesiry Disability Index (ODI) duction and fusion for symptomatic
rminima and X-ray studies. Of the 56 patieniz, 42 degenerative zpondylolizthesiz and
aminectomy. J were available for follow-up at an average | stenosis iz as effective as laminec-
Spinal Disord of 23 months (range 14-52 months). Of tomy and in gitu fusion without as
Tech. 2002; the 42 patientz, 82% sxperiencad relisf of | much operalive exposure of nsural
15(2):-105-109. leg pain, 75% experienced improvement structures.

in low back pain and T7% experienced

gignificant improvement in their 200

zcores (average preoperatively of 26%

versus average of 26% postoperatively).

Oinlby 28 patients were available for late

review of X-ray images at an average of

33 months. Average preoperative slip was

16%; and of the 38 patients available at

late review, 753% had perfect reduction. OF

the 38 patientz, 16% had minor loss of

reduction. Outcome measures (VAL and

201 were not compared bazed on the

presence or abzence of a perfect reduc-

fion.
| ee TC. Reduc-| IV, This iz a prozpective case series of 32 In critique of thiz siudy, thiz was a
tion and stabili- | thera- conzecutive patiente with chjectively de- prozpective case series of consscu-
Fation without | peutic fined unstable degenerative spondylolis- tive patieniz with degensrative
aminectomy for thesiz who underwent reduction and fu- spondylalisthesis undergoing reduc-
unstable de- gion without decompression using the tion, fixation and fugion which lacked
enerative Fixater Interne pedicle fixation device. a comparigon group. Validated out-
zpondylolisthe- Forty-zeven patienis had low back pain, come measures were not used. This
2is. a prelimi- 40 patientz had radicular pain and 26 pa- paper presentzs Level IV therapeutic
nary repor. tients had intermittent claudication. evidence that patients with degenera-
Neurosurgery. tive spondylolisthesis who do not
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1994, 35(8):107
2-10785.

Follow-ug was at a minimum of 12
menths (range 12-16 months). Subjective
measurement of success was classified
as excellent, good, fair and poor for pain.
An excellent or good cutcome was con-
sidered satisfactory and a fair or poor out-
come was conzsidered unsatisfactory. &
satisfactory outcome (excellent and good
rezsults) occurrad in £2 of 47 patients with
complainte of back pain, 37 of £0 patients
with radicular pain and 31 of 36 pafients
with claudication. The authors com-
mented that only two groups, bazed on
their findings, are nat good candidates for
thiz procedure: (1) those with a positive
Lasegue's =ign and (2) those with border-
line instability.

have bhorderling instability or a posi-
tive Lasegue's gign can undergo re-
duction, fization and fusion without
decompression.

Sears W, Fos-
erior lumbar
nierbody fusion
or degenera-
five spondylolis-
thesis: restora-
tion of sagitta
palance using
nzert-and-
rotate interbody
Bpacers. Spine
L. 2005;5(2):
170-1749.

I
thera-
oeutic

This iz a prozspective case series of 34
patients with degenerative spondylolis-
thesiz who underwent decompression,
reduction, internal fixation and fusion.
Twenty-five patients had a one-level fu-
zion and nine patients had a two-leve
fusion. Of the 3£ patients, 32 had surgery
io relieve leg pain. Cutcome measures
included the WVAS, Low Back Pain Out-
come Score (LBOS), SF-12 and patient
satisfaction guestionnaire. Preoperative
and postoperative measurement of alipa
by radicgragh were alzo recorded. Mean
precperative slip was 20% (range
was12% to 33%).

Follow-up occurred at a mean of 21.2
months (range 12 to 32 montha), with no
dropouts. Significant improvements
(p=.001) occurred in mean VA5 and
LBOS scores. Minety-one percent of the
patients considerad their rezultz excellent
or good on the subjective satizfaction rat-
ing. X-ray analysis revealed mean slip
reduction from 20.2% fo 1.7% and focal
lordoszis (availakzle in only 1734 patients)
increased from 13.1 to 16.17. Both of
these findings were clinically significant.
Thres of the 34 patientz had postopera-
five nerve root irritation, with two of these
persisting up to the time of final report.
Thers were no procedure-related compli-

In critique, this iz a small prospective
case Series on nonconsecutive pa-
tigntzs with degenerative spondylolis-
thesis with no comparizon groupg. Thizs
paper offers Level IV therapeutic evi-
dence that reduction of a degenera-
tive spondylolisthesis with intemal
fixation and posteror lumbar inter-
body fusicn can provide good deform-
ity comection with few complications
and good shori-term patient cutcomes
on validated patient cutcome meas-
ures.

This clinical guideline should not be construed as including all proper methods of care or excluding other acceptable methods of
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cations postoperatively, but one patient
required adjacent level decompression
and fusion 12 months after surgery.
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Evidentiary Table. Degenerative Lumbar Spondylolisthesis, Surgical Treatment

Question 7:

What is the long-term result (4+ years) of surgical management of degenerative lumbar spondylolisthesis?

Abraham DA,
Berkowsr DL,
Ditkoff J5. De-
enerative lum-
par spoendylolis-
thesis with epi-
nal stencsis: a
prospective
ong-term study
comparing fu-
zion and peeu-
larthrosis.
Epine. 2004,
2STIT26-T33;
plizcuzsion 7¥33-
724,

instrumented versus noninztrumented
fusion for gpinal atenosis and degenera-
five spondylolisthesis. This study's cohort
conzisted only of the noninstrumented
cazes, which were followed for a mini-
mum of five years. Clinical outcomes
were analyzed basad on the prezence of
aolid fusion (22 patients) or a pseudo-
arthrosis (25 patients). A statistically
greater percentage of patientz had good
or excellent results in patientz with solid
fusion (86%) versus peeudoarthrosis
(56%). Importantly, five of the pzeudo-
arthrogis patients and two of the fusion
patients had undergone a second proce-
dure.

Article Level Description of study Conclusion

Alpha by Au- | {1-V) (Including analy=is of methodological

fhor) strengths/weaknesses)

Gooth KC, I\, Presumably & retrospective study of 41 In critique of this atudy, it had small
Bridwell KH, thera- patients with neurogenic claudication from | patient numbers and considerable
Eisenberg BA, | peutic zpinal 2tenosziz and spondylolisthesiz who | attrition (less than 80% follow-up). OFf
Baldus CR, were followed for a minimum of five years | 49 consecutive patients operated dur-
Lenke L. Mini- after a laminectomy and instrumented ing the study interval, 41 were avail-
mum S-year fusion. At final follow-up, there were no able for follow-up (eight patients died)
results of de- new neurological deficits, no recurrent and only 38 had clinical outcomes
Kensrative stencziz at the level of surgery and no measzured. Attrition from death, how-
=pondylolisthe- sympiomatic peeudoarthrozes. Three pa- | ever, is expected in the affected

=iz treated with fients underwent surgery for adjacent population. Thiz refrozpective case
decompression level stenosiz, which took place fourto 12 | series provides Level [V therapeutic
and instru- yvears after the index procedure. Clinica evidence that laminectomy and in-
mented poste- outcomes were available in 36 paftients: strumented fusion for stenosis from
rior fusion. 83% reported high satisfaction, 86% re- degenerative spondylolizthesis pro-
Spine. 19949, ported reduced back and leg pain, and vides a high rate of satisfaction and
24(16):1721- 46% had increased function at follow-up pain relief and moderately increased
1727, that ranged from five fo 10.7 years. function at long-term follow-up.
Foornblum MEB, | IV, This was a follow-up study on 47 of 58 In critique of this atudy, the authors
Fischgrund JS, | thera- patients who had originally been part of a | uzed a lezs frequently imglemented
Herkowitz HM, | peutic randomized controlled trial comparing outcomes insfrument, the Swizs Spi-

nal Stenosis (S55) Questionnaire,
making it difficult to compare directly
to other studies in which the OOl or
ZIZ0 wers used. Deapite these minor
limitations, as a prospective case se-
ries the data offer Level IV therapeutic
(=80% follow-up) evidence that
laminectomy and attempted fusion
results in longzatanding symptom im-
provement for spinal stenosiz from
degenerative spondylolizthesis. Fur-
thermore, these data suggest that
those patients who achieved solid
fusion have statistically better long-
term outcomes than those with pseu-
doarthrozes.
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FPostacchini F,
Cinotii 5. Bone
regrowth after
surgical de-
compression fon
umbar spinal
=ienosis. J
Baone Joint Surg
Br. 1992 T4({8).
BE2-969.

I
thera-
neutic

In this long-term follow-up study evaluat-
ing the clinical outcomes and radicgraghic
evidence of bone regrowth five fo 19
yvears after laminsctomy for 2pinal 2ieno-
ziz_ Of the 40 patientz included, 16 had
degenerative spondyloliathesizs, 10 of
whom were treated with concomitant fu-
gion. Af final follow-up, three patients had
excellent results, seven patients had good
rezultz, three had fair rezults and three
had poor resultz. The proportion of satis-
factory clinical resultz was higher in the
patients who were fuzed compared to
those who underwent laminectomy alone.

In critique of this study, clinical out-
comes were graded using a rudimen-
tary four tier system (excellent, good,
fair, poor). Furthermore, there was a
high aftrition rate. Of 83 patientz iden-
tified during the study period, 27 died
or could not be located and 21 did not
have adeguate radiographs, leaving
40 study patients (45% follow-up).

Bas=d on these limitations, this rafro-
spective case series provides Leve
IV therapeuiic evidence that laminec-
tomy with fusion provides satisfactory
long-term resulis.
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