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2 Tables and 1 Figure
Table 1: Patient characteristics in matched and nonmatched patients
Table 2: Outcome measures

Figure 1: Study flowchart
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ABSTRACT

Purpose

The primary aim of dynamic stabilization is to stabilize the spine and preserve function without
overstressing adjacent segments, which is a potential risk of fusion surgery. However, direct
comparative analyses of the two approaches are still limited, and little is known about the

association of patient-reported outcomes with these treatment options.

Objective

To compare the clinical outcomes of dynamic posterior stabilization using the DSS Stabilization
System (Paradigm Spine, LLC, New York, New York, United States) versus posterior lumbar
intervertebral fusion (PLIF) based on data from a spine registry. We hypothesized that patient-

reported outcomes of DSS are not inferior to those of PLIF.

Methods

We identified 202 DSS and 269 PLIF patients with lumbar degenerative disease with a minimum 2-
year follow-up. A 1:1 propensity score—based matching was applied to balance the groups for
various patient characteristics. The primary outcome was the change in the patient-reported Core

Outcome Measures Index (COMI; a 0-10 scale) score.

Results

The matching resulted in 77 DSS-PLIF pairs (mean age: 67 years; average COMI follow-up: 3.3 years)
without residual significant differences in baseline characteristics. The groups showed no difference
in improved COMI score (p = 0.69), as well as in back (p = 0.51) and leg pain relief (p = 0.56), blood
loss (p = 0.12), and complications (p > 0.15). Fewer repeat surgeries occurred after DSS (p = 0.01).

The number of repeat surgeries per 100 observed person-years was 0.8 and 2.9 in DSS and in PLIF
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patients, respectively. Furthermore, shorter surgery time (p < 0.001) and longer hospital stays (p =

0.03) were observed for DSS cases.

Conclusion

In a midterm perspective, DSS may be a viable alternative to PLIF because both therapies result in
similar COMI score improvement. Advantages of DSS may be shorter duration of surgery and fewer
repeat surgeries. However, more than half of DSS patients did not find a match with a PLIF patient,
suggesting that the patient profiles may be different. Further multicenter studies are needed to

better understand the most appropriate indication for each therapy.
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INTRODUCTION

Spinal fusion is considered the gold standard therapy for a variety of pathologic conditions.>? It is
particularly recommended in patients with dominant back pain for whom decompression surgery
alone is insufficient.? However, fusion surgery is associated with several undesirable effects such as
accelerated degeneration of the adjacent segments and persistent back pain. Biomechanical changes
after intervertebral fusion, such as increased mobility, increased facet loading, and increased
intradiskal pressure in the segments, may be responsible for these side effects.*

To minimize the risk of adjacent segment degeneration, an interest arose in alternative motion-
preserving techniques that restore intersegmental stability and motion in a controlled way. The
primary aim of dynamic systems is to stabilize the operated segments while preserving a predefined
mobility in all motion planes, thus avoiding hypermobility of the adjacent segments. Various devices
have been explored and their results reported. However, the evidence whether dynamic
stabilization is more beneficial than spinal fusion remains debatable.>™®

In 2008, the DSS Stabilization System (Paradigm Spine, LLC, New York, New York, United States) was
introduced. The design for this pedicle screw based dynamic posterior stabilization device was
developed with implemented stiffness parameters delineated in a validated finite element model.%~
2The first results of consecutive case series demonstrated good and stable clinical outcomes.’*"15
However, no comparative evidence on the effectiveness of this device is available to date.

The objective of this study was to compare the short- and midterm outcomes of dynamic posterior
stabilization using DSS with posterior lumbar intervertebral fusion (PLIF) in patients with lumbar
degeneration spine disease based on data from a large international spine registry. We hypothesized

that patient-reported outcomes of DSS are not inferior to those of PLIF.
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83  MATERIALS AND METHODS

84 Ethics approval was obtained through the German arm of the Spine Tango registry from the ethics

85  committee of the University Hospital Cologne (No. 09—-182), where the German Spine Tango server

86  module is located.

87

88  Study design

89  This was a retrospective analysis of prospectively collected data within the Spine Tango registry.

90

91 Spine Tango Registry

92  Spine Tango is a voluntary registry under the auspices of EUROSPINE, the Spine Society of Europe,

93 hosted at the Swiss RDL—Medical Registries and Data Linkage of the Institute for Social and

94 Preventive Medicine of the University of Bern, Switzerland.® The registry captures physician-based

95 primary and follow-up data on surgical treatments for spinal disorders. Detailed information on

96 pathology, perioperative characteristics, surgical measures, and complications is captured with the

97 surgery data collection form. The surgery form is also used to document repeat surgeries. In

98 addition, the registry documents patient-reported outcomes using the Core Outcome Measures

99 Index (COMI) questionnaire.’” The COMI is a short self-administered outcome instrument consisting
100 of seven questions to evaluate the five dimensions of pain, back-related function, symptom-specific
101  well-being, general quality of life, and disability (social and work). Two pain graphical rating scales
102 (GRS 0-10 points; 0, no pain; 10, the worst imaginable pain) capture back and leg pain, and all other
103 items use a 5-point Likert scale. For the summary score, the average of the scores for all five
104 dimensions (each transformed to 0-10; 0, the best score value; 10, the worst score value) is
105  calculated.

106
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Study Population

The registry database was screened in August 2016 for patients with lumbar degenerative disease
treated either with dynamic posterior stabilization using DSS or PLIF. All DSS and PLIF surgeries were
performed in combination with decompression. In the PLIF group, all patients had a pedicle screw
with rod fixation combined with a cage placement. These further inclusion criteria were applied:
previous conservative treatment for the diagnosed pathology, not more than two previous spinal
surgeries, up to three treated segments, one preoperative COMI questionnaire, and at least one
postoperative COMI questionnaire available at least 2 years after surgery. If multiple follow-up COMI
forms were available for a patient, the latest form was selected for analysis. The exclusion criteria
were other or “additional spinal pathology” such as deformity, fracture, tumor, inflammation,
infection, spondylolisthesis, and repeat surgery that was not performed on the same or adjacent

level as the index surgery.

Outcome Measures

The primary outcome was the pre- to postoperative improvement in COMI score. Secondary
outcomes were pre- to postoperative relief in back and leg pain, rate of repeat surgeries, surgical
and general complication rates, blood loss, surgery duration, and length of hospital stay. A repeat
surgery was defined as a subsequently documented surgery either on the same or an adjacent level

as the index surgery.

Statistical Analysis

Patients with DSS were matched to PLIF patients based on propensity score. The propensity score
method was described in detail by Rosenbaum and Rubin.® In brief, an individual’s propensity score
is defined as the conditional probability of being exposed to DSS versus PLIF treatment, given the
observed covariates. Two patients with the same propensity score have an equal estimated

probability of exposure to both treatments. If one was exposed to DSS and the other to PLIF


https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

This is an Accepted Manuscript of an article published by Thieme Publishing Group in: J Neurol Surg A Cent Eur Neurosurg. 2018
May;79(3):224-230, available online at https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

treatment, the exposure allocation can be considered random, conditional on the observed
covariates. Therefore, there is a balance of the observed covariates between DSS and PLIF treatment
after adjusting for the propensity score, and the matched patients in the groups can be considered
as similar.

The individual propensity scores were obtained from a multiple logistic regression model that
included the following covariates: patient age (continuous), sex (male, female), disk herniation (yes,
no), spinal stenosis (yes, no), most severely affected segment (L1-L2, L3—L4, L4-L5, L5-S1), previous
spinal surgery (yes, no), timing of previous conservative treatment (< 12 months, > 12 months),
number of treated segments (1, 2—3), American Society of Anesthesiologists (ASA) score (1, 2, > 2),
preoperative COMI (continuous), back pain (continuous), and leg pain (continuous) scores, and the
follow-up interval in months (continuous). The propensity scores were then fed into a greedy
matching algorithm for 1:1 matching, using the OneToManyMTCH SAS macro published by
Parsons.®®

The sample size calculation centered on the hypothesis of noninferiority of the COMI score change.
We estimated the mean change in COMI score to be 3.8 points with a standard deviation of 2.8
points,?® and we assumed a very low correlation of COMI score between the matched pair of r =
0.05. The noninferiority margin was set at the minimal clinically important change in COMI score of
2.2 points.?! A one-sided paired test with 80% power resulted in a sample size of 25 patients per
group.

For the comparison of matched pairs, the chi-square test for categorical covariates and the paired t
test for continuous covariates were used. For continuous outcome, measures mean differences, and
for categorical outcome, measures relative risk with 95% confidence limits (CL) were calculated. In
addition, the number of repeat surgeries per 100 observed person-years (equals follow-up years)
after index surgery was calculated in each group to adjust for the different average follow-up time in

the groups.?%23
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All statistical analyses were conducted using SAS v. 9.4 (SAS Institute, Inc., Cary, North Carolina,

United States) with a = 0.05.

RESULTS

Study Population

The inclusion and exclusion criteria resulted in 471 patients treated with DSS (n = 202) or PLIF (n =
269) between February 2006 and April 2014 (Fig. 1). All DSS patients were treated in one clinic, and
data on PLIF patients originated from 16 hospitals from six countries (Australia, Belgium, Germany,
Switzerland, United Kingdom, and the United States). The clinic with DSS cases also documented 10
PLIF cases.

The matching algorithm resulted in 77 patient pairs without residual significant differences, leaving
317 nonmatched patients (Table 1). The data came from 12 hospitals representing the six countries
just listed. The most frequently documented decompression types were partial facet joint resection
in 16 DSS (21%) and 53 PLIF (69%) patients, flavectomy in 75 DSS (97%), and 49 PLIF (64%) patients,
foraminotomy in 1 DSS (1%) and 36PLIF (47%) patients, and sequestrectomy in 10 DSS (13%) and 4

PLIF (5%) patients.

Primary and Secondary Outcomes

The outcome analysis was performed on the matched patients and is summarized in Table 2. At an
average of 3.3 years postoperative in both groups, COMI score improved from 8.0 points at baseline
to 4.5 points at follow-up after DSS and from 7.9 to 4.6 points after PLIF, respectively.

A surgical complication was reported in six DSS (8%) and seven PLIF (9%) patients (p = 0.77). A
general complication was reported in no DSS and in two PLIF (3%) patients (p = 0.15). More than one
complication was documented in two PLIF patients. In the DSS group, five incidental dural tears and

one wound infection were reported. In PLIF, four incidental dural tears, two neurologic
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complications, one vascular lesion, one urinary tract complication, and one unspecified complication
were reported.

Three repeat surgeries (4%) in DSS patients and 12 in PLIF patients (16%) (p = 0.014) took place at an
average of 4.5 and 5.9 years after the index surgery (range in the DSS group: 4.4—4.7; range in the
PLIF group: 2.3-9.1), respectively. The repeat surgery was on an adjacent segment in all three DSS
patients and in nine PLIF patients (p = 0.071). In three remaining PLIF patients with a repeat surgery,
the same segment was involved (p = 0.080). The reason for the repeat surgery in all three DSS
patients was further degeneration of the affected segments. In PLIF patients, the reasons were
nonunion (n = 3), further degeneration (n = 7), non-union and instability (n = 1), and a pathologic
fracture (n = 1). The type of repeat surgery in the DSS group was a decompression with an extended
dynamic stabilization to the adjacent segment (n = 2) and a decompression with an instrumented
fusion (n = 1). In the PLIF group, decompression alone (n = 2) and decompression with an
instrumented fusion (n = 10) were applied. The number of repeat surgeries per 100 observed

person-years was 0.8 and 2.9 in DSS and in PLIF patients, respectively.

DISCUSSION

The main finding of this study was that patients undergoing dynamic posterior stabilization using
DSS experienced an improvement in COMI score after at least 2 years of follow-up as good as
patients with PLIF, which confirms our noninferiority hypothesis. In addition, DSS patients had a
significantly lower rate of repeat surgeries, shorter surgery duration, and longer duration of hospital
stay.

Impairment in daily life due to pain and functional limitations is one of the main indications for
surgical treatment in patients with pathologic spine conditions who are unresponsive to
conservative therapy. Therefore, the COMI score was chosen as the primary outcome in the study.
The score incorporates several domains including functional limitations, quality of life, and pain. The

COMI score improved = 40% from the baseline value at a mean follow-up of 3.3 years in both
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209  groups. In addition, pain levels decreased to a similar extent. This implies that both treatment

210  methods are effective in terms of patient perception of the treatment outcome over the midterm.
211  Similar improvements were reported in other studies comparing other dynamic stabilization

212 techniques with fusion surgery.®

213 Proponents of dynamic stabilization claim that this technique is less invasive and can potentially
214 reduce recovery time compared with spinal fusion in the short term.?>?¢ Many previous studies

215 indicated that dynamic stabilization is more beneficial than fusion in terms of surgery duration

216 78242728 |n this study, all DSS patients were operated on in < 2 hours; > 2 hours was required for

217  most (80%) of PLIF patients. However, our analysis showed a 1 day longer hospitalization after DSS
218  compared with PLIF. We believe this difference may be due to differences in international

219 hospitalization guidelines and reimbursement models rather than a direct association with the

220  postoperative morbidity of the patient.

221 Dynamic stabilization is expected to result in fewer repeat surgeries than a fusion surgery because
222 dynamic stabilization is intended to prevent the overstress of adjacent segments taking place in

223 patients with a fused spinal segment.® In this study, significantly fewer repeat surgeries were

224 performed after DSS compared with PLIF in the midterm (4% versus 16%). In both groups, the main
225 reason for repeat surgery was further degeneration of the affected segments. Studies comparing the
226 Dynesys pedicle screw system (Zimmer Biomet, Warsaw, Indiana, United States) for dynamic

227  stabilization with PLIF?2*?728 or other dynamic stabilization techniques with fusion surgery® observed
228  therrisk for repeat surgery to range in a midterm perspective between 0% and 9% for various

229 indications without any significant differences between groups. A systematic review of lumbar spine
230  fusion by Phillips et al reported an overall reoperation rate of 12.5% in a pool of two 1-year, three 2-
231  vyear, and one 4-year follow-up studies.? The slightly higher rate of revisions in our fusion group may
232 be Explained by the fact that our patients underwent a revision on average of 5.9 years (range: 2.3—
233 9.1 years) after the index surgery, which means that most revisions were performed 4 years after

234 theindex surgery.
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Only for adjacent segment surgery was the rate lower in the DSS group (4% versus 12%), although
this difference was not significant. Similar rates were reported earlier. Lee et al reported the
probability of undergoing a revision surgery for adjacent segment disease at 5.8% at 5 years and at
10.4% at 10 years after lumbar spine fusion.*® In a systematic review of different pedicle-based
dynamic stabilization techniques, Prud’homme et al found an adjacent segment degeneration rate of
3.4%; the overall revision rate was 9.4%.° However, the comparison of revision rates between
studies is difficult due to different definitions of and indications for repeat surgeries as well as
varying follow-up times. To adjust for follow-up time, we standardized the repeat surgery rate per
100 observed person-years after index surgery. This method was introduced in orthopaedics by the
Australian Joint Replacement Registry and became a widely used outcome parameter in hip and
knee arthroplasty. Applying this approach in our study showed a three times higher ratio of repeat
surgery in the PLIF group. This means that after treatment of 10 patients, three patients can be

expected to be reoperated during 10 years after PLIF and one patient after DSS.

Limitations

Some limitations of the study deserve mention. The DSS patients originated from a single treatment
center and were compared with a multicenter PLIF group. The PLIF group was potentially more
heterogeneous in terms of patient population and treatment technique. Furthermore, both DSS and
PLIF are performed in combination with decompression, which may provide benefits independently
of the type of stabilization. A recent randomized controlled trial among patients with lumbar spinal
stenosis found similar clinical outcomes between decompression surgery alone and decompression
surgery plus fusion surgery.3! However, different approaches to the surgical interventions might limit
the findings. Other studies revealed that simple decompression surgery may be insufficient in
patients with dominant back pain (> 5 points) at baseline,>3>33 which was most of our study
population. Although we matched on individual propensity scores, only the observed characteristics

can be balanced this way. An influence of unobserved factors is possible but remains unknown.
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Because Spine Tango is an unmonitored voluntary registry, underreporting of complication and
revision surgeries cannot be excluded, and differences in reporting may exist between centers.
However, a comparison of complication rates between Spine Tango and other studies and databases
showed comparable or even higher rates in Spine Tango, which suggests credible reporting in this
registry.? Further, 60% of DSS patients could not be matched, implying they were rather different
from the eligible PLIF patients and that DSS and PLIF are not always used to treat the same patient
population. Finally, unlike fusion, the major concern for pedicle-based stabilization systems is screw
loosening.3* Although no such case was observed in this study, radiographic evaluations and

complications without repeat surgery were not documented.

CONCLUSIONS

Patient-reported outcome 3.3 years after DSS is not inferior to PLIF. DSS may be a viable alternative
to PLIF for lumbar degenerative disease and may have potential advantages of shorter surgery time
and a reduced risk for repeat surgeries. Further multicenter studies are needed to better understand

the most appropriate indication for each therapy.

REFERENCES

1. Greiner-Perth R, Boehm H, Allam Y, Elsaghir H, Franke J. Reoperation rate after
instrumented posterior lumbar interbody fusion: a report on 1680 cases. Spine
2004;29(22):2516-2520

2. Bono CM, Lee CK. Critical analysis of trends in fusion for degenerative disc disease over the
past 20 years: influence of technique on fusion rate and clinical outcome. Spine (Phila Pa
1976) 2004;29(04):455-463; discussion Z5

3. Kleinstlick FS, Grob D, Lattig F, et al. The influence of preoperative back pain on the
outcome of lumbar decompression surgery. Spine 2009;34(11):1198-1203

4. Park P, Garton HJ, Gala VC, Hoff JT, McGillicuddy JE. Adjacent segment disease after lumbar
or lumbosacral fusion: review of the literature. Spine 2004;29(17):1938-1944

5. Ames C, Traynelis VC, Vaccaro AR. Introduction. Dynamic stabilization of the spine.
Neurosurg Focus 2016;40(01):E1


https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

291
292
293

294
295
296

297
298

299
300
301

302
303
304

305
306

307
308

309
310
311

312
313
314

315
316
317

318
319
320

321
322

323
324

325
326

327
328

This is an Accepted Manuscript of an article published by Thieme Publishing Group in: J Neurol Surg A Cent Eur Neurosurg. 2018
May;79(3):224-230, available online at https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Prud’homme M, Barrios C, Rouch P, Charles YP, Steib JP, Skalli W. Clinical outcomes and
complications after pedicle-anchored dynamic or hybrid lumbar spine stabilization: a
systematic literature review. J Spinal Disord Tech 2015;28(08):E439—-E448

Lee CH, Jahng TA, Hyun SJ, et al. Dynamic stabilization using the Dynesys system versus
posterior lumbar interbody fusion for the treatment of degenerative lumbar spinal disease:
a clinical and radiological outcomes-based meta-analysis. Neurosurg Focus 2016;40(01):E7

Chou D, Lau D, Skelly A, Ecker E. Dynamic stabilization versus fusion for treatment of
degenerative spine conditions. Evid Based Spine Care J 2011;2(03):33-42

SchmoelzW,Huber JF, Nydegger T, Claes L,Wilke HJ. Influence of a dynamic stabilisation
system on load bearing of a bridged disc: an in vitro study of intradiscal pressure. Eur Spine J
2006;15(08):1276—-1285

Schmoelz W, Huber JF, Nydegger T, Dipl-Ing, Claes L, Wilke HJ. Dynamic stabilization of the
lumbar spine and its effects on adjacent segments: an in vitro experiment. J Spinal Disord
Tech 2003;16(04):418-423

Kafer W, Cakir B, Midderhoff S, Reichel H, Wilke HJ. Circumferential dynamic stabilization of
the lumbar spine: a biomechanical analysis. Eur Spine J 2014;23(11):2330-2339

Wilke HJ, Heuer F, Schmidt H. Prospective design delineation and subsequent in vitro
evaluation of a new posterior dynamic stabilization system. Spine 2009;34(03):255-261

Bertagnoli R. Functional pedicle based posterior dynamic stabilization system (DSS): first
results. Paper presented at: International Society for the Advancement of Spine Surgery
annual meeting; April 27-30, 2011; Las Vegas, NV

Lorio MP, Lewis BM, Hubbard RC. Post-market surveillance pedicle based Dynamic
Stabilization System (DSS). Paper presented at: International Society for the Advancement
of Spine Surgery annual meeting; April 3-5, 2013; Vancouver, BC, Canada

Greiner-Perth R, Sellhast N, Perler G, Dietrich D, Staub LP, Réder C. Dynamic posterior
stabilization for degenerative lumbar spine disease: a large consecutive case series with
long-term follow-up by additional postal survey. Eur Spine J 2016;25(08):2563-2570

Staub LP, Ryser C, Roder C, et al. Total disc arthroplasty versus anterior cervical interbody
fusion: use of the Spine Tango registry to supplement the evidence fromrandomized control
trials. Spine J 2016;16(02):136-145

Mannion AF, Elfering A, Staerkle R, et al. Outcome assessment in low back pain: how low
can you go? Eur Spine J 2005;14(10):1014-1026

RosenbaumPR, Rubin DB. The central role of the propensity score in observational studies
for causal effects. Biometrika 1983;70(01):41-55

Parsons LS. Performing a 1:N case-control match on propensity score. Available at:
http://www2.sas.com/proceedings/sugi29/165-29.pdf. Accessed August 2016

Munting E, Roder C, Sobottke R, Dietrich D, Aghayev E; Spine Tango Contributors. Patient
outcomes after laminotomy, hemilaminectomy, laminectomy and laminectomy with


https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

329
330

331
332
333
334

335
336
337

338
339

340
341
342

343
344
345

346
347

348
349

350
351
352

353
354
355

356
357
358

359
360

361
362
363

364
365
366
367
368

This is an Accepted Manuscript of an article published by Thieme Publishing Group in: J Neurol Surg A Cent Eur Neurosurg. 2018
May;79(3):224-230, available online at https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

instrumented fusion for spinal canal stenosis: a propensity score-based study from the
Spine Tango registry. Eur Spine J 2015;24(02):358

Mannion AF, Porchet F, Kleinstlick FS, et al. The quality of spine surgery from the patient’s
perspective: part 2. Minimal clinically important difference for improvement and
deterioration as measured with the Core Outcome Measures Index. Eur Spine J
2009;18(Suppl 3):374-379

Labek G, Thaler M, Janda W, Agreiter M, Stockl B. Revision rates after total joint
replacement: cumulative results fromworldwide joint register datasets. J Bone Joint Surg Br
2011;93(03):293-297

Hill AB, Doll R. Lung cancer and tobacco; the B.M.J.’s questions answered. BMJ
1956;1(4976):1160-1163

Zhang Y, Shan JL, Liu XM, Li F, Guan K, Sun TS. Comparison of the Dynesys Dynamic
Stabilization System and posterior lumbar interbody fusion for lumbar degenerative disease.
PLoS One 2016;11(01):e0148071

Haddad B, Makki D, Konan S, Park D, Khan W, Okafor B. Dynesys dynamic stabilization: less
good outcome than lumbar fusion at 4-year follow-up. Acta Orthop Belg 2013;79(01):97—-
103

Stoll TM, Dubois G, Schwarzenbach O. The dynamic neutralization system for the spine: a
multi-center study of a novel non-fusion system. Eur Spine J 2002;11(Suppl 2):5170-5178

Yang M, Li C, Chen Z, Bai Y, Li M. Short term outcome of posterior dynamic stabilization
system in degenerative lumbar diseases. Indian J Orthop 2014;48(06):574-581

Fei H, Xu J,Wang S, Xie Y, Ji F, Xu Y. Comparison between posterior dynamic stabilization and
posterior lumbar interbody fusion in the treatment of degenerative disc disease: a
prospective cohort study. J Orthop Surg 2015;10:87

Phillips FM, Slosar PJ, Youssef JA, Andersson G, Papatheofanis F. Lumbar spine fusion for
chronic low back pain due to degenerative disc disease: a systematic review. Spine
2013;38(07):E409-E422

Lee JC, Kim Y, Soh JW, Shin BJ. Risk factors of adjacent segment disease requiring surgery
after lumbar spinal fusion: comparison of posterior lumbar interbody fusion and
posterolateral fusion. Spine 2014;39(05):E339—-E345

Forsth P, Olafsson G, Carlsson T, et al. A randomized, controlled trial of fusion surgery for
lumbar spinal stenosis. N Engl J Med 2016;374(15):1413-1423

Roder C, Baumgartner B, Berlemann U, Aghayev E. Superior outcomes of decompression
with an interlaminar dynamic device versus decompression alone in patients with lumbar
spinal stenosis and backpain: a cross registry study. Eur Spine J 2015;24(10):2228-2235

Davis R, Auerbach JD, Bae H, Errico TJ. Can low-grade spondylolisthesis be effectively
treated by either coflex interlaminar stabilization or laminectomy and posterior spinal
fusion? Twoyear clinical and radiographic results from the randomized, prospective,
multicenter US investigational device exemption trial: clinical article. ] Neurosurg Spine
2013;19(02):174-184


https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

This is an Accepted Manuscript of an article published by Thieme Publishing Group in: J Neurol Surg A Cent Eur Neurosurg. 2018
May;79(3):224-230, available online at https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

369 34. Schnake KJ, Schaeren S, Jeanneret B. Dynamic stabilization in addition to decompression for
370 lumbar spinal stenosis with degenerative spondylolisthesis. Spine 2006;31(04):442—-449

371


https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

This is an Accepted Manuscript of an article published by Thieme Publishing Group in: J Neurol Surg A Cent Eur Neurosurg. 2018
May;79(3):224-230, available online at https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0037-1615264

372  TABLE

373 Table1l
374  Patient characteristics in matched and nonmatched patients. ASA, American Anesthesiologist
375 Association; COMI, Core Outcome Measures Index; PLIF, posterior lumbar intervertebral fusion.

376 Note: Mean * standard deviation are shown for continuous covariates.

Matched patients (n = 154) Nonmatched patients (n = 317)

Patient characteristics DSS (n =77) PLIF (n = 77) p DSS (n = 125) PLIF (n = 192) p
Patient age, y 67 + 12 67 + 8 0.87 69 + 11 62 4+ 13 < 0.001
Females, % 64 58 0.51 42 65 < 0.001
Disk herniation, % 13 9 0.44 0 31 < 0.001
Spinal stenosis, % 83 80 0.54 90 35 < 0.001
Previous spinal surgery, % 23 23 1.00 5 41 < 0.001
Conservative treatment > 12 mo, % | 43 49 0.42 28 60 < 0.001
Segment

L1-L2 to L3-14, % 31 22 22 27 < 0.001

L4-15, % 61 71 0.38 77 40

L5-51, % 8 7 1 33
Bi- or tri-segment surgery, % 30 31 0.86 6 65 < 0.001
ASA score, %

1 22 21 31 20 < 0.001

2 65 65 0.96 63 48

> 2 13 14 6 32
Back pain at baseline, points 6.6 + 2.2 6.3+29 0.41 58 +3.0 6.7 +2.3 0.003
Leg pain at baseline, points 6.8 24 6.7+ 28 0.85 7.2 +£24 6.1 £2.78 < 0.001
COMI score at baseline, points 8.0+ 1.3 7.9+ 1.8 0.67 8.1 +1.6 7.8+ 1.6 0.213
Follow-up interval, y 33+£038 33+£1.7 0.84 3.2 +0.8 3.8+1.5 0.001

377

378
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Table 2

Outcome measures. CL, confidence limit; COMI, Core Outcome Measures Index; PLIF, posterior

lumbar intervertebral fusion.

Note: Mean + standard deviation are shown for continuous outcome measures. For continuous

outcome measures, mean differences and for categorical outcome measures, relative risk ratios with

95% CLs were calculated.

DSsS PLIF Effect (95% CL) Comparison, p value
(n = 77) (n=177)
Primary outcome
COMI score improvement, points 34427 3.2+ 3.0 ~0.2(-1.1t00.7) 0.69
Secondary outcomes
Back pain relief, points 29427 2.6+ 3.1 —~0.3(-131t00.6) 0.51
Leg pain relief, points 3.1+ 31 2.8+ 3.7 —0.3(-1.41t00.8) 0.56
Surgical complication, % 8 9 0.9 (0.3-2.4) 0.77
General complication, % - 3 - 0.15
Blood loss, %
< 500 mL 78 68 0.12
500-1,000 mL 22 24 0.7 (0.4-1.2)
> 1,000 mL - 8
Surgery time, %
<1h 26 1 < 0.001
1-2 h 74 19 0.8 (0.7-0.9)
>2h - 80
Length of hospital stay, d 11+£6 10£5 —1.0(-35t0 —0.2) 0.03
Repeat surgery, % 4 16 0.3 (0.1-0.9) 0.01
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FIGURE

Figure 1

Study flowchart.

ASA, American Anesthesiologist Association; COMI, Core Outcome Measures Index; PLIF, posterior

lumbar intervertebral fusion.
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