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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.

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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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.

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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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.

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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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

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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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
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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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.

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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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.

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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