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Abstract N\
Background: The Dynesys dynamic stabilization system is an alternative to rigid instrumentation and fusion for the treatment of |
lumbar degenerative disease. The purpose of this study is to evaluate the clinical efficacy between Dynesys and posterior
decompression and fusion for lumbar degenerative diseases.

Methods: The computer was used to retrieve the Cochrane library, Medline, Embase, CNKI, Wanfang database and Chinese
biomedical literature database; and the references and main Chinese and English Department of orthopedics journals were manually
searched. All the prospective or retrospective comparative studies on the clinical efficacy and safety of Dynesys and posterior
decompression and fusion were collected, so as to evaluate the methodological quality of the study and to extract the data. The
RevMan 5.2 software was used for data analysis.

Results: A total of 17 studies were included in the meta-analysis. There were no significant differences in Oswestry disability index
and visual analogue score for leg pain, visual analogue score for back pain, L2-S1 ROM between Dynesys and fusion group.
Operation time, blood loss, length of stay and complications in the Dynesys group were significantly less than that in the fusion group.
Adjacent-segment degeneration in the fusion group was significantly higher than that in the Dynesys group. In addition, postoperative
operated segment ROM was significantly less in the fusion group as compared to the Dynesys group.

Conclusions: Our meta-analysis suggests that Dynesys system acquires comparable clinical outcomes compared to fusion in the
treatment of lumbar degenerative diseases. Moreover, compared with fusion, Dynesys could remain ROM of surgical segments with
less operation time, blood loss, length of stay, adjacent-segment degeneration, and lower complication. Further studies with large
samples, long term follow up and well-designed are needed to assess the two procedures in the future.

Abbreviations: ASD = adjacent-segment degeneration, NOS = Newcastle-Ottawa quality assessment scale, ODI = Oswestry
disability index, OR = odds ratio, RCT = randomized controlled trial, VAS = visual analogue score, WMD = weighted mean difference.
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1. Introduction

With the application of new techniques and devices, lumbar
fusion surgery has been the standard surgical treatment of various
lumber degenerative diseases. However, there is evidence
showing that fusion procedure usually results in several adverse
effects such as adjacent-segment degeneration (ASD), pseudarth-
rosis, nonunion, and instrumentation failure.>!3!

Owing to the disadvantages associated with fusion, researchers
have explored some motion preserving surgeries including
artificial lumbar disk replacement and dynamic stabilization.™*
681417251 The Dynesys dynamic stabilization system is an
alternative to rigid instrumentation and fusion for the treatment
of lumbar degenerative disease. In theory, they offers the
advantage of preservation of adjacent segmental motion and
less loading on the adjacent discs and facet joints.['®! However,
previous study reported that there are no long-term data available
to show whether dynamic stabilization decreases the rate of
ASD.B! Moreover, there are no clinical data from comparative
studies supporting the use of dynamic stabilization devices over
standard fusion techniques.’! Therefore, it is still unclear that
such devices lead to better outcomes compared with traditional
fusion, and it is unclear if it truly leads to a decrease in ASD. Thus,
the objective of this meta-analysis is to evaluate the radioglogical
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Figure 1. The flow chart shows the article selection process we performed.

and clinical outcomes of Dynesys dynamic stabilization system
and fusion in the treatment of lumbar degenerative diseases.

2. Materials and methods

2.1. Search strategy and study selection

We searched for studies published that compared clinical
effectiveness of Dynesys system and posterior decompression
and fusion in the treatment of lumbar degenerative diseases since
the date of inception to June. 2019. The databases included
Cochrane library, Medline, Embase, CNKI, Wanfang database
and Chinese biomedical literature database with no language
restriction; and the references and main Chinese and English
Department of orthopedics journals were manually searched. We
used the following search terms: Dynesys OR dynamic AND
fusion. Reference lists of all included studies were scanned to
identify additional potentially relevant studies. Two reviewers
independently screened the titles and abstracts of identified
papers, and full text copies of all potentially relevant studies were
obtained. Inconsistencies were resolved through discussion until
a consensus was reached.

2.2. Inclusion criteria
Studies were included if they met the following criteria:

(1) randomized or non-randomized controlled study;

(2) directly comparing Dynesys system with fusion in patients 18
years or older with degenerative spine disease (including
spinal stenosis, spondylosis, spondylolisthesis, and/or degen-
erative disc disease);

(3) the study reported at least one following outcome: the Oswestry
disability index (ODI), ASD, the Japanese Orthopedic Associa-
tion (JOA) scale, the back and leg pain visual analogue (VAS)
scale, the intraoperative blood loss, the operation time,
complications and the fusion outcomes. Studies did not meet
the above criteria were excluded from selection.

2.3. Quality assessment of included studies

We performed the quality assessment based on the Newcastle-
Ottawa quality assessment scale (NOS) for non-randomized trials.
The modified Jadad scale was used to evaluate the methodological
quality of the included randomized controlled trial (RCT). Two
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Characteristics of included studies.

Study ID Design Country Number of Patient Mean Age Outcomes Follow-up Time (months)
Cakir et al Retrospective Germany D: 11 D: 57.1+12.0 ROM D:37.5(24-56) F:45.3(30-72)
Comparative F:15 F: 57.9+94
Fe et al Prospective China D: 95 D: 47.3+12.9 VAS, 0ODI, ROM, BL,0T,LS,C D:24
Comparative F: 81 F: 529+11.2 F:24
Yu et al Retrospective Taiwan D:27 D: 52.22+8.31 VAS,0DI, ROM,BL,0T,LS,C D:36
Comparative F:26 F: 55.52+6.98 F:36
Haddad et al Retrospective UK. D:32 D: 40.6+6.46 0DI, VAS, D:48
Comparative F:32 F: 46.5+10.7 F:48
Wang et al Retrospective China D:45 D: 42.8+6.7 VAS, 0DI,C, ROM D:30
Comparative F:40 F: 56.8+6.2 F:30
Yang et al Retrospective China D:62 D: 44.31+13.01 0DI, VAS, ROM,C, BL, D:48
Comparative F:51 F: 46.59+12.06 OT,ASD, LS F:48
Wang et al Retrospective China D:48 D: 51.44+10.62 0DI, VAS, ROM,C, D:24
Comparative F:50 F: 53.16+9.42 BL,OT, LS F.24
Yang et al Retrospective China D:14 D:43 0DI, VAS, ROM D7
Comparative F:18 F.47 F:15
Zhang et al Retrospective China D:46 D: 48.1+12.3 0DI, VAS, ROM,ASD D:24
Comparative F:50 F: 52.3+15.7 F:24
Peng et al Retrospective China D:28 D: 57.1+12.0 0DI, VAS, BL,OT, LS D:24
Comparative F:28 F: 57.9+94 F:24
Wei et al Retrospective China D:21 D: 48.38+12.32 0DI, VAS,BL,0T, D: 39.1+3.58
Comparative F:21 F: 50.57+11.5 F: 41.2+3.06
Bao et al Retrospective China D: 28 D: 57.1+12.0 0DI, VAS D:48
Comparative F:28 F: 57.9+94 F:48
Xiao et al Retrospective China D:35 D: 48.1+12.3 0DI, VAS, ROM BL,OT, D: 33.4+6.6
Comparative F:41 F: 52.3+15.7 F: 35.3+5.6
Lietal Retrospective China D:59 D: 59.32+8.05 0DI, ROM, BL,0T, LS D:12
Comparative F:59 F: 57.69+9.11 F:12
Yang et al Retrospective China D:26 D: 45.24+12.15 0DI, VAS, ROM BL,0T, LS D:36
Comparative F:34 F:57.9+9.4 F:36
Yang et al Retrospective China D:30 D: 55.96+7.68 0DI, VAS,C, BL,0T, D:24
Comparative F:45 F: 54.69+3.26 F:24
Kaner et al Prospective Turkey D:26 D: 63.65+11.34 0DI, VAS,C D:38(24-55)
Comparative F:20 F: 58.10+8.53 F:44(24-64)

ASD =adjacent segment degeneration, BL=nblood loss, C=complication, D =Dynesys, F=fusion, JOA=Japanese Orthopedic Association, LS =length of stay, ODI=Oswestry disability index, OT = operative

time, ROM=range of motion, VAS =visual analogue scale.

Newcastle-Ottawa quality assessment scale (NOS) for non-
randomized trials.

reviewers independently evaluated these studies, and any discrep-
ancies were resolved by discussion and consensus.

2.4. Data analysis

Study Selffjlon Compz:ablllty Exp:jure Total score e performed all meta-analyses with the Review Manager
Cakir et al . » " 8 software (RevMan Version 5.1; The Nordic Cochrane Center,
Fei et al . s s 7 The Cochrane Collaboration, Copenhagen, Denmark). Hetero-
El; d?itazl otal . o . ? geneity was 2tested using Chi square test and guantiﬁed by
Wang e a o s - 8 calcqlating I statist.ic,. for V\.Ihi?h P<.1 and I">50% was
Yang et al ** o o 7 considered to be statistically significant. For the pooled effects,
Wang et al o o e 8 weighted mean difference (WMD) or standard mean difference
Yang et al e o o 7 (SMD) was calculated for continuous variables according to the
Zhang et al o - - 7 consistency of measurement units, and odds ratio (OR) was
Peng et al o - o 8 calculated for dichotomous variables. Continuous variables are
Wei et al :: : ::* 6 presented as mean differences and 95% confidence intervals (CI),
Bao et al . » e 7 whereas dichotomous variables are presented as odds ratios and
Xigo et al - s - 8 95% CI. Random-effects or fixed-effects models were used
\L(Iar?; a(lalt ol - wr - g depending on the heterogeneity of the studies included.

Yang et al - - o 7

Kaner et al o - o 8 3. Results

The Newcastle—Ottawa scale contains 8 items that are divided into 3 categories: selection (4 items, 1
star each), comparability (1 item, up to 2 stars), and exposure/outcome (4 items, 1 star each).

Through electronic searches and from the references of
potentially relevant articles, we identified 6779 publications
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Dynesys Fusion Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight V. Random, 95% CI IV, Random, 95% Cl
Fei, H. 2015 25.9 57 95 249 59 81 8.5% 1.00[-0.72,2.72] [
Haddad, B.2013 56.06 20.02 32 49.56 20.99 32 3.9% 6.50 [-3.55, 16.55] I
Kaner, T. 2010 9.23 543 26 102 7.77 20 7.3% -0.97 [-4.96, 3.02] T
LiJ.L. 2014 27.18 3.67 59 39.35 4.88 59  8.5% -12.17[-13.73,-10.61] "
Peng C. 2014 31 0 28 36 0 28 Not estimable
Wang, H. 2018 134 7.32 48 125 7.998 50 7.9% 0.90 [-2.13, 3.93] T
Wang, Q. 2016 12 47 45 122 49 40 8.3% -0.20 [-2.25, 1.85] 1
Wei P.R.2014 105 3.73 21 10.53 5.05 21 8.1% -0.03 [-2.72, 2.66] T
Xiao J.F. 2014 146 4.8 35 143 65 41 8.1% 0.30 [-2.25, 2.85] T
Yang B. 2013 3263 222 30 39.07 265 45  8.6% -6.44 [-7.55, -5.33] '
Yang, M. 2014 21.24 3.114 58 21.52 2.269 48  8.7% -0.28 [-1.31, 0.75]
Yang, Y. 2015 15.93 4.79 14 16.22 4.69 18  7.7% -0.29 [-3.61, 3.03] T
Yu, S. 2012 32.74 8.63 27 29.31 12.72 26 6.2% 3.43 [-2.44, 9.30] T
Zhang Y. 2014 14 53 46 16 6.8 50 8.2% -2.00 [-4.43, 0.43] b
Total (95% Cl) 564 559 100.0% -1.24 [-3.93, 1.44] ‘
Heterogeneity: Tau? = 21.45; Chi? = 254.59, df = 12 (P < 0.00001); I*> = 95% = = = =
-100  -50 0 50 100

Test for overall effect: Z=0.91 (P = 0.36)

Favours [Dynesys] Favours [Fusion]

Figure 2. Forest plot of postoperative ODI between the Dynesys and fusion groups. ODI = Oswestry disability index.

(Fig. 1). By screening the titles and abstracts, 6644 references
were excluded due to duplicates, irrelevant studies, case reports,
not comparative studies and review. The remaining 135 reports
underwent a detailed and comprehensive evaluation. Finally, 17
studies were included in this meta-analysis.[>7>%11:12:19,20,22-
24:26-331 Tables 1 and 2 summarize the base line characteristics
assessment and quality of included studies, respectively.

3.1. Clinical outcome
3.1.1. Postoperative functional performance (VAS and ODI).

VAS and ODI scores are the most frequently used variables to
assess the postoperative function performance of patients.
Fourteen trials provided ODI scores, no significant difference
was detected between between Dynesys and fusion groups
[P=.36, WMD: —1.24 (—3.93, 1.44)] (Fig. 2). Eleven studies
assessed VAS for back pain, which was not significantly different
between Dynesys and fusion groups [P=.85, WMD: —0.03
(—0.34, 0.28)] (Fig. 3). Six studies assessed VAS for leg pain,
which was not different between the 2 groups either [P=.68,
WMD: —0.07(—0.4, 0.26)] (Fig. 3).

3.1.2. Adjacent segment degeneration. Two studies reported
ASD. Pooled data from the two relevant studies revealed ASD in
the fusion group were significantly higher than that in the
Dynesys group with no evidence of statistical heterogeneity (OR
0.28, 95% CI 0.14, 0.58, I*=0%, P=.006) (Fig. 4).

3.1.3. Operation time, blood loss, and length of stay. Shown
as a forest plot in Figure 5 are the results of meta-analysis of
operation time. There was statistically significant difference in
operation time between Dynesys and fusion group [P=.0002,
WMD: —33.07 (—50.31, —15.83)] (Fig. 5).

Blood loss was assessed in 9 eligible studies and the results of
the meta-analysis are presented in Figure 6. Overall, Dynesys

group required a significantly less blood loss as compared with
fusion group [P<.00001, WMD: —117.97(—114.12,—-91.83)]
(Fig. 6).

Seven studies reported length of stay, there was a statistically
significant difference between Dynesys and fusion group [P=.01,
WMD: —2.49(—4.38, —0.60)] (Fig. 7)

3.2. Complications

Data regarding complications were provided in 9 studies.
Complications was significant less in Dynesys group groups
compared with fusion group (OR=0.63, 95%CI 0.4, 0.99, =
0%, P=.04; Fig. 8)

3.3. Postoperative L2-S1 ROM

Details regarding postoperative L2-S1 ROM were available in
4 studies. The pooled data revealed no significant differences in
L2-S1 ROM between Dynesys and fusion group [P=.13, WMD:
2.53(-0.77, 5.83)] (Fig. 9).

3.4. Postoperative ROM of operated segment

Nine studies provided data regarding operated segment ROM.
Postoperative operated segment ROM was significantly less in
the fusion group as compared to the Dynesys group [P <.00001,
WMD: 2.24 (2.18, 2.29)] (Fig. 10).

3.5. Publication bias

Assessment of publication bias for all included studies was
performed by the funnel plot. The funnel plots demonstrated a
symmetry in VAS scores (Fig. 11A), complications (Fig. 11B),
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Dynesys Fusion Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.1.1 VAS back score
Fei, H. 2015 10.6 9.1 95 114 8.5 81 0.6% -0.80 [-3.40, 1.80] N
Haddad, B.2013 491 244 32 397 239 32 2.4% 0.94 [-0.24, 2.12] i
Kaner, T. 2010 0.84 0.67 26 1 1.07 20 6.6% -0.16 [-0.70, 0.38]
Wang, Q. 2016 1.5 0.8 45 1 0.7 40  9.5% 0.50[0.18, 0.82]
Wei P.R.2014 149 1.67 21 148 1.66 21 3.0% 0.01[-1.00, 1.02]
Xiao J.F. 2014 1.5 1.1 35 1.4 0.8 41 7.8% 0.10 [-0.34, 0.54]
Yang B. 2013 292 0.18 30 3.19 0.19 45 12.2% -0.27 [-0.36, -0.18]
Yang, M. 2014 1.09 0.732 58 0.81 0.867 48  9.6% 0.28 [-0.03, 0.59]
Yang, Y. 2015 257 149 14 288 157 18  2.8% -0.31[-1.38, 0.76]
Yu, S. 2012 433 237 27 415 277 26 1.8% 0.18[-1.21, 1.57]
Zhang Y. 2014 2 1.4 46 3.1 1.5 50 6.1% -1.10 [-1.68, -0.52]
Subtotal (95% ClI) 429 422 62.5% -0.03 [-0.34, 0.28]

Heterogeneity: Tau? = 0.15; Chi? = 45.58, df = 10 (P < 0.00001); 1> = 78%
Test for overall effect: Z=0.18 (P = 0.85)

2.1.2 VAS leg score

Fei, H. 2015 67 83 95 74 75 81 07%  -0.40[2.74,1.94]
Haddad, B.2013 547 236 32 356 259 32 23% 1.91[0.70, 3.12] i
Wang, Q. 2016 13 08 45 14 08 40 92%  -0.10[-0.44, 0.24]
Yang, M. 2014 325 037 30 356 038 45 11.4%  -0.31[-0.48,-0.14]
Yang, Y. 2015 078 0.859 58 1.13 0703 48 9.8%  -0.35[-0.65,-0.05]
Yu, S. 2012 537 142 27 508 155 26 4.2% 0.29 [-0.51, 1.09]
Subtotal (95% Cl) 287 272 37.5%  -0.07 [-0.40, 0.26]

Heterogeneity: Tau? = 0.09; Chi? = 15.55, df =5 (P = 0.008); |12 = 68%
Test for overall effect: Z=0.41 (P = 0.68)

Total (95% Cl) 716 694 100.0%  -0.04[-0.24, 0.16]
I ] ] ]
Heterogeneity: Tau? = 0.09; Chi? = 61.63, df = 16 (P < 0.00001); I> = 74% ! ' ' '
Test fi Il effect: Z = 0.41 (P = 0.68 7100 -0 0 %0 100
est for overall effect: Z = 0.41 (P = 0.68) Favours [CTB] Favours [PS]
Test for subgroup differences: Chi? = 0.03, df = 1 (P = 0.86), I> = 0%

Figure 3. Forest plot of VAS for back and leg pain between the Dynesys and fusion groups respectively. VAS = visual analogue score.

Dynesys Fusion Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Xiao J.F. 2014 8 35 23 41 56.7% 0.23 [0.09, 0.63] _._
Zhang Y. 2014 6 46 15 50 43.3% 0.35[0.12, 1.00] —
Total (95% Cl) 81 91 100.0% 0.28 [0.14, 0.58] ‘
Total events 14 38 | | | |

Heterogeneity: Chi2=0.31, df =1 (P = 0.58); 2= 0% ! ' ' !

0.01 041 1 10 100
Test for overall effect: Z = 3.41 (P = 0.0006) Favours [Dynesys] Favours [Fusion]

Figure 4. Forest plot of postoperative ASD between the Dynesys and fusion groups. ASD = adjacent-segment degeneration.
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Dynesys Fusion Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV. Random, 95% CI

Fei, H. 2015 1623 414 95 1673 37.2 81 11.0% -5.00 [-16.62, 6.62] -

LiJ.L. 2014 78.12 18.05 59 141.37 29.43 59 11.2% -63.25[-72.06, -54.44] -

Peng C. 2014 756 15.2 28 855 215 28 11.1% -9.90 [-19.65, -0.15] ™

Wang, H. 2018 97.45 18.42 48 131.1 16.98 50 11.3% -33.65[-40.67,-26.63] -

Wei P.R.2014 102.23 26.35 21 135.71 30.6 21 10.3% -33.48[-50.75, -16.21] -

Xiao J.F. 2014 971 224 35 1232 243 41 11.1% -26.10[-36.61, -15.59] -

Yang F. 2014 129.85 25.14 58 216.27 17.67 48 11.3% -86.42[-94.60,-78.24]

Yang, Y. 2015 60 15 26 80 15 34 11.3% -20.00[-27.66, -12.34] -

Yu, S. 2012 78.56 10.34 27 97.72 9.99 26 11.4% -19.16 [-24.63, -13.69] -

Total (95% CI) 397 388 100.0% -33.07 [-50.31, -15.83] ‘

Heterogeneity: Tau? = 669.91; Chi? = 290.48, df = 8 (P < 0.00001); I = 97% I I I I
-100  -50 0 50 100

Test for overall effect: Z = 3.76 (P = 0.0002)

Favours [CBT] Favours [PS]

Figure 5. Forest plot of operation time between the Dynesys and fusion groups.

L2-S1 ROM (Fig. 11C), and ROM of operated segment
(Fig. 11D), which indicated there was no publication bias.
Therefore, it suggested this was a reliable analysis.

4. Discussion

Spinal fusion surgery is an effective method in the treatment of
lumbar degenerative diseases. Fusion indications in adult
degenerative disk disease of the lumbosacral spine include
isolated disk resorption, primary and secondary instability,
recurrent disk herniation, and pseudarthrosis. However, previ-
ous literature reported that instrumented spinal fusion is known
to have potential complications such as ASD, instrumentation
failure, pseudoarthrosis, nonunion, infection, and donor site
pain.>1>1! Dynamic semirigid stabilization was introduced in
1994 in an attempt to overcome the drawbacks of fusion. It is

supposed to preserve motion at the treated levels, while avoiding
hypermobility and thus spondylosis at the adjacent levels.”!
Previous study reported the Dynesys stabilization and decom-
pression can achieve satisfactory short-term and long-term
clinical outcomes in lumbar degenerative disease.'®**! This
procedure system not only reduces back and leg pain, but also
preserves the mobility of fixed segments, minimizes tissue injury
and avoids taking bone for spinal fusion."'!

In our meta-analysis, from the literature search up to June
2019, 17 studies were considered to be of sufficient methodolog-
ical quality and were included. Meta-analysis results showed that
no significant difference was found in ODI and VAS score, L2-S1
ROM between Dynesys and fusion group. In contrast, fusion
group was associated with significantly more operation time,
blood loss, length of stay, significant higher complications
and ASD as compared with Dynesys group. What is more,

Dynesys Fusion Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random. 95% CI

Fei, H. 2015 7374 307.2 95 881.1 373.9 81 4.4% -143.70 [-245.91, -41.49] —

LiJ.L. 2014 97.38 17.07 59 176.17 30.21 59 13.0% -78.79 [-87.64, -69.94] -

Peng C. 2014 60.5 30.5 28 1525 255 28 12.7%  -92.00[-106.73, -77.27] —

Wang, H. 2018 183.25 55.41 48 358.02 68.68 50 11.8% -174.77 [-199.43, -150.11] {

Wei P.R.2014 83.67 23.51 21 206.7 50.07 21 11.9% -123.03 [-146.69, -99.37] {

Xiao J.F. 2014 179.4 1151 35 259.8 116.3 41 8.6% -80.40 [-132.57, -28.23] A —

Yang F. 2014 315 69.89 58 512.94 33.9 48 12.2% -197.94[-218.32, -177.56] {

Yang, Y. 2015 100 20 26 200 20 34 12.9% -100.00 [-110.21, -89.79] +

Yu, S. 2012 110.37 28.72 27 1943 35.271 26 12.5%  -83.93[-101.28, -66.58] -

Total (95% CI) 397 388 100.0% -117.97 [-144.12, -91.83] >

Heterogeneity: Tau? = 1349.01; Chi? = 155.22, df = 8 (P < 0.00001); I> = 95% : : : :
-100 -50 0 50 100

Test for overall effect: Z = 8.84 (P < 0.00001)

Favours [CBT] Favours [PS]

Figure 6. Forest plot of blood loss between the Dynesys and fusion groups.
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Dynesys Fusion Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% Cl 1V, Random. 95% ClI
Fei, H. 2015 189 53 95 209 6.9 81 13.3% -2.00 [-3.84, -0.16] "

LiJ.L. 2014 11.83 2.17 59 18.06 3.68 59 14.5% -6.23 [-7.32, -5.14] .

Peng C. 2014 45 22 28 112 26 28 14.2% -6.70 [-7.96, -5.44] .

Wang, H. 2018 1296 24 48 14 3.06 50 14.5% -1.04 [-2.13, 0.05] !

Yang F. 2014 10.76 2.24 58 1049 23 48 14.7% 0.27 [-0.60, 1.14]

Yang, Y. 2015 7 3 26 7 3 34 13.8% 0.00 [-1.53, 1.53]
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Figure 7. Forest plot of length of stay between the Dynesys and fusion groups.
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Figure 8. Forest plot of complications between the Dynesys and fusion groups.
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Figure 9. Forest plot of L2-S1 ROM between the Dynesys and fusion groups.
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Figure 10. Forest plot of ROM of operated segment between the Dynesys and fusion groups.

postoperative operated segment ROM was significantly less in
the fusion group as compared to the Dynesys group. Our findings
are in line with previous study confirming that Dynesys system
acquired comparable clinical outcomes compared to fusion in the
treatment of lumbar degenerative diseases. Moreover, compared
with fusion, Dynesys could remain ROM of surgical segments.

Previous systematic review reported by Chou et al found that
no significant differences were identified between fusion and
dynamic stabilization with regard to VAS, ODI, complications,
and reoperations.”®! There are no long-term data available to
show whether dynamic stabilization decreases the rate of ASD.[!
However, for postoperative ASD and operated segment ROM,
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Figure 11. Funnel plots of VAS scores (A), complications (B), L2-S1 ROM (C), and ROM of operated segment (D). VAS = visual analogue score.
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Dynesys are statistically significantly lower in these outcomes
when compared to fusion. Our results are inconsistent with the
results reported by others.

In the present study, no significant difference was found in back
and leg pain VAS score between fusion and Dynesys, indicating
that both methods were effective for the treatment of degenera-
tive lumbar diseases. Previous literature also suggests that both
groups demonstrated significant improvement in VAS back and
leg pain and ODI. However, no significant difference has been
found between the 2 groups at any time point.”!

The chief advantage of dynamic stabilization is to preserve
motion at the treated segment, which might benefit in reducing
ASD. The potential reduction of ASD is mainly attributed to the
avoidance of increased stress at the adjacent segments. Pooled
data from our study revealed that ASD in the fusion group were
significantly higher than that in the Dynesys group. However,
with regards to the protective effect against ASD, previous studies
have had conflicting results.>*'-*31 Cakir et al shows that
monosegmental posterior dynamic stabilization with Dynesys
has no effect with regard to adjacent segment mobility compared
with monosegmental fusion.!”! Previous investigators insisted
that Dynesys system reduces instability at the treated segment;
the level of ASD prevention by Dynesys is unclear.!'3! Howerer,
Wu et al reveals that compared with posterior lumbar interbody
fusion (PLIF), Dynesys stabilization can maintain the mobility of
the stabilized segments with less influence on the proximal
adjacent segment and may help to prevent the occurrence
of ASD.I*"!

Our results reveals that fusion group is associated with
significantly more operation time, blood loss, length of stay,
significant higher complications compared with Dynesys group.
This finding is similar with the results from previous studies.
Wang et al suggests that both procedures can improve the clinical
and radiographic outcomes for lumbar degenerative disease,
but dynamic stabilization provides the additional benefits of
less blood loss and shorter duration of operation compared
with PLIF.!"”]

The data shows that fusion group is associated with
significantly higher complications as compared with Dynesys
group. The result is similar with PLIF group. Yang et al reported
similar results as well.??! However, Wang et al reported that
there were no differences in complications between the
groups.!'”)

Previous study reported that there was a significant reduction
of the global ROM of the lumbar spine (L2-S1) and the
segmental ROM at the index level in the fusion group, whereas
adjacent level ROM did not change significantly.””! In the
Dynesys group, no significant changes of global lumbar spine
ROM (L2-S1) and segmental ROM (index level and cranial/
caudal adjacent levels) were seen.!”! In our study, postoperative
operated segment ROM was significantly lower in Dynesys when
compared to the PS group, whereas pooled data revealed no
significant differences in L2-S1 ROM between Dynesys and
fusion group.

We believe that our result is affected by several reasons. First,
in this meta-analysis, all studies selected were not RCT, while it
did not influence the credibility of the results. Because almost all
the studies reported the baseline characteristics were matched for
each group and the results for the meta-analysis of baseline
characteristics also showed no significant difference between
the 2 groups. Second, 8 of 17 studies were performed in China.
The results have to be interpreted with caution because of uneven
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regional distribution. Due to these limitations, the combined
results of this meta-analysis should be cautiously accepted, and
high-quality RCTs with long term follow-up and large sample
size are needed.

5. Conclusions

In conclusion, our meta-analysis suggests that Dynesys system
acquires comparable clinical outcomes compared to fusion in the
treatment of lumbar degenerative diseases. Moreover, compared
with fusion, Dynesys could remain ROM of surgical segments
with less operation time, blood loss, length of stay, ASD and
lower complication. Further studies with large samples, long term
follow up and well-designed are needed to assess the 2 procedures
in the future.
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