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sus fusion and Coflex in
the treatment of lumbar degenerative disease
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Abstract
Background: Lumbar degenerative disease (LDD) is a very common disease. And decompression alone, posterior lumbar
interbody fusion (PLIF), and interspinous device (Coflex) are generally accepted surgical techniques. However, the effectiveness and
safety of the above techniques are still not clear. Network meta-analysis a comprehensive technique can compare multiple
treatments based on indirect dates and all interventions are evaluated and ranked simultaneously. To figure out this problem and offer
a better choice for LDD, we performed this network meta-analysis.

Methods:PubMed andWanFang databases were searched based on the following key words, “Coflex,” “decompression,” “PLIF,”
“Posterior Lumbar Interbody Fusion,” “Coflex” “Lumbar interbody Fusion.” Then the studies were sorted out on the basis of inclusion
criteria and exclusion criteria. A network meta-analysis was performed using The University of Auckland, Auckland city, New Zealand
R 3.5.3 software.

Results: A total of 10 eligible literatures were finally screened, including 946 patients. All studies were randomized controlled trials
(RCTs). Compared with decompression alone group, there were no significant differences of Oswestry Disability Index (ODI) in Coflex
and lumbar interbody fusion groups after surgery. However, Coflex and PLIF were better in decreasing Visual Analogue Scale (VAS)
score compared with decompression alone. Furthermore, we found Coflex have a less complication incidence rate.

Conclusion:Compared with decompression alone, Coflex and lumbar interbody fusion had the similar effectiveness in improving
lumbar function and quality of life. However, the latter 2 techniques were better in relieving pain. Furthermore, Coflex included a lower
complication incidence rate. So we suggested that Coflex technique was a better choice to cue lumbar spinal stenosis (LSS).
LEVEL OF EVIDENCE: Systematic review and meta-analysis, level I.

Abbreviations: Coflex = interspinous device, CrI = credible interval, JOA = Japanese Orthopaedic Association Scores, LDD =
lumbar degenerative disease, MD = mean differences, ODI = Oswestry Disability Index, PTED = percutaneous transforaminal
endoscopic discectomy, RCTs = randomized controlled trials, VAS = Visual Analogue Scale, VTE = venous thromboembolism.
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1. Introduction

Lumbar degenerative disease (LDD) is a degenerative disease and
common happened in the elderly. The number of patients
suffering low-back and leg pain was up to 12%world population
and will be double by 2050.[1–3] LDD mainly restrict the lumbar
function, walking ability and quality of life. Most of lumbar
spinal stenosis can be treated by conservative methods. However,
some patients are still pain after conservative treatment. So the
surgery will be a better choice as to these patients.[4,5]

Recently, the superiority of Coflex over decompression alone
and posterior lumbar interbody fusion (PLIF) to treat LDD
generated a heated controversy.[6–8] Decompression alone like
percutaneous transforaminal endoscopic discectomy (PTED)
cues the LDD with posterior column lumbar structures preserved
is advocated as a mean to relieve pain and decrease blood loss.[9]

Although PTED avoids disruption of musculature and ligaments
structures, PTED technique demands a longer learning curve and
lacks of fixation to improve lumbar stability. Coflex and lumbar
interbody fusion include decompression and device fixation.
Their advantages include an easier surgery procedure and the
“open” visualization to avoid inadequate decompression.[10,11]

However, both later 2 surgeries will cost more money and
prolong the hospital stays. The acceptability is lower to patients
especially to elderly than PTED.[12,13]
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Network meta-analysis a more comprehensive technique
compared with the meta-analysis has been developed. It can
compare multiple treatments based on indirect dates and all
interventions are evaluated and ranked simultaneously.[14–16]

Therefore, we performed a network meta-analysis to compare
effectiveness and safety of decompression alone, Coflex and
lumbar interbody fusion surgeries to provide a better surgical
options for LDD treatments.
2. Methods

2.1. Literature search

Network meta-analysis was performed and relative data were
searched by using the PubMed and WanFang databases.
The publication date was set from 1974 to May 2019 and the
language was restricted to English and Chinese. Through all fields
of advanced, we used the following key words to search suitable
literatures: “Coflex,” “decompression,” “PLIF,” “Posterior
Lumbar Interbody Fusion,” “Coflex,” “Lumbar interbody
Fusion.” Then we reviewed the titles and abstracts to select
the potential articles. Finally, we carefully read the full texts and
selected suitable articles according with the inclusion and
exclusion criterion. As shown in Fig. 1.

2.2. Inclusion criteria

Literatures were included based on the following criteria:
randomized controlled trials (RCTs); patients were diagnosed
definite as lumbar degenerative disease; including clinical
outcomes like Visual Analogue Scale (VAS) and Oswestry
Figure 1. Flow chart of the s
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Disability Index (ODI) measurements, and complications; studies
compared with 2 interventions including Coflex, decompression
alone, and lumbar interbody fusion; complete data.
2.3. Exclusion criteria

The following studies should be excluded: case report; literature
review; incomplete data; low quality.
2.4. Data extraction

Basic information, including study, design, interventions, age,
sex, sample, and follow-up; clinical outcomes, including ODI,
VAS; complications, including relapse, infection, dural sac
rupture, venous thromboembolism (VTE), interventions loose,
and no-union.
2.5. Quality assessment

Cochrane risk of bias tool was used in this study to conduct the
quality assessment of RCTs.
2.6. Statistical analysis

Network meta-analysis with RCT model information was
performed using a package gemtc in R 3.53. Continuous
variables like ODI and VAS were analyzed using mean
differences (MD) with its 95% credible interval (CrI). Then we
performed a heterogeneity test to calculate the effects of direct
and indirect comparisons. Furthermore, node-splitting analysis
was made to estimate inconsistency by comparing the difference
tudy selection procedure.



Figure 2. Risk of bias summary of RCT (Note: The yellow circle with question
mark represents “unclear risk of bias,” the red one with minus sign represents
“high risk of bias” and the green one with plus sign represents “low risk of bias”).
RCT= randomized controlled trial.
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between direct and indirect effects. No significant inconsistency
existed in outcomes if P value >.05.

3. Results

3.1. Identification

We retrieved 819 and 638 related studies through the PubMed
and WanFan databases, respectively. Through endnotes soft-
ware, we excluded duplicate articles. Then we read titles,
abstract, and the full text, we excluded 1447 articles. A total of 10
eligible literatures were finally screened, including 946 patients
(Table 1). All studies were RCT. VAS evaluations were included
in all studies and only 1 study did not includeODImeasurements.
All included articles mentioned the complication of surgery.

3.2. Quality assessment

All 10 RCT studies were performed the quality assessment using
the Cochrane risk of bias tool. The risk of bias summary is shown
in Fig. 2 and the risk of bias figure was shown in Fig. 3. There was
a high risk in Random sequence generation of Sun Zhuoran study
and allocation concealment of Andrew K. Chan study.

3.3. The network results

Nine studies reported the ODI measurements and the data were
completed (Table 2). Compared with decompression alone group,
there was no significant difference of post-operation ODI score in
Coflex and lumbar interbody fusion groups (Fig. 4). The figure
showed that the preoperation MD of Coflex and fusion groups
compared with decompression alone were 3.9 (95% CrI=–1.2,
8.8) and 4.4 (–0.42, 9.3), respectively. And the postoperation
MD of Coflex and fusion were 0.65 (95% CrI=–5.3, 5.8) and
0.54 (95% CrI=–5.2, 5.5). The discrepancy between Coflex
and fusion was not significant.
All studies reported VAS outcome (Table 2). Unlike ODI, we

found that there was a significant difference in the postoperation
VAS. Compared with lumbar interbody fusion, the postoperation
MD of Coflex was –0.42 (95%CrI=–1.3, 0.30) and fusion was –
0.37 (95% CrI=–1.3, 0.34). Before surgery, the MD in Coflex
(MD=0.34, 95% CrI=–0.13, 0.91) and fusion group (MD=
0.44, 95% CrI=–0.059, 1.0) was higher than decompression
alone group. As shown in Fig. 5.
A consistency chart (Figs. 6 and 7) and heterogeneity (Figs. 8

and 9) test were performed to reflect the degree of convergence of
the model. We found no significant inconsistency or qualitative
Table 1

The characteristics of included studies.

Study Design Interventions Mean age (SD) Sex(male/female) Sample BMI (SD) Follow-up, mo

Jin et al[8] RCT Decompression vs Coflex 52.5 31 vs 19 26 vs 24 NP 24 (19–28)
Yu et al[9] RCT Decompression vs Coflex 68 vs 68 18/13 vs 16/15 31 vs 31 NP >24
Richter et al[10] RCT Decompression vs fusion 71.2 vs 69.3 23/7 vs 15/5 30 vs 20 NP 42 vs 43.1
Lin et al[11] RCT Decompression vs fusion 73.12 (6.75) vs 70.00 (5.62) 9/16 vs 9/21 25 vs 30 NP NP
Kim et al[12] RCT Decompression vs fusion 72.3(9.7) vs 62.1(10.6) 32/39 vs 32/40 71 vs 72 28.2(4.7) vs 29.5(5.1) NP
Chan et al[13] RCT Decompression vs fusion 30.3(7.3) vs 34.9(4.7) NP 38 vs 42 NP NP
Sun et al[14] RCT Coflex vs fusion 46.5(8.5) vs 49.4(8.7) 7/9 vs 8/8 16 vs 16 NP 26.9 vs 26.8
Zhao-Chi et al[15] RCT Coflex vs fusion 62.1 vs 64.4 NP 215 vs 107 NP NP
Davis et al[16] RCT Coflex vs fusion 52.4(10.7) vs 51.8(11.2) 27/11 vs 29/13 38 vs 42 NP NP
Chen et al[17] RCT Coflex vs fusion 48.6 vs 50.4 17/19 vs 15/21 36 vs 36 NP NP

BMI=body mass index, Decompression=decompression alone, Fusion= lumbar interbody fusion, RCT= randomized controlled trial, SD= standard deviation.
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difference available in the outcomes. The analysis achieves good
convergence efficiency.
Figure 3.
3.4. Complication

There were 13 patients with decompression alone surgery
complained adverse events including 8 relapse and 3 dural sac
rupture. Four patients with Coflex technique were suffer from
complications, including 2 dural sac rupture, 1 Coflex interven-
tion loose, and 1 vertebral fracture. There were 14 patients
with PLIF surgery occurred adverse events, including 3 relapse,
2 infection, 2 dural sac rupture, 1 VTE, 2 intervention loose, and
1 vertebral fracture as shown in Table 3.
4. Discussion

The comparative effect and safety of lumbar interbody fusion,
Coflex, and decompression alone were not evaluated before.
Table 2

Clinical outcomes.

Study Interventions FU

Ding Xu Decompression vs Coflex Pre 2
Final FU 1

Alexander Richter Decompression vs Coflex Pre 4
Final FU 1

Kazunori Hayashi Decompression vs fusion Pre
Final FU

Ho-Joong Kim Decompression vs fusion Pre 46.4
Final FU 25.6

Andrew K. Chan Decompression vs fusion Pre 41
Final FU 25

Sun Zhuoran Decompression vs fusion Pre 21
Final FU

Zhaohui Chen Coflex vs fusion Pre 3
Final FU

Reginald J. Davis Coflex vs fusion Pre 60
Final FU 22

Di Gao Coflex vs fusion Pre 62
Final FU 1

Jiangming Yu Coflex vs fusion Pre 59.1
Final FU 16.

Decompression=decompression alone, Final FU= Final follow-up, FU= follow-up, Fusion= lumbar interbo
standard deviation, VAS=Visual Analogue Scale, vs= versus.
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Decompression alone like minimally invasive surgery (MIS)
relived pain and avoided further destabilization of spine, however
it needed more technically demanding procedure and was
associated with inferior outcomes.[17–19] But Parker e al[20]

and Lu et al[21] thought there were no significant differences
between the 3 techniques regarding clinical outcomes and
complications. To this end, we performed this network meta-
analysis to compare the effectiveness and safety between
decompression alone, interspinous device Coflex, and lumbar
interbody fusion.
In the clinical outcome measurements, ODI was used to

evaluate lumbar function and quality of life. And VAS was a
useful indicator to evaluate patient’s functional recovery.
Although some articles also made a (Japanese Orthopaedic
Association Scores [JOA]) assessment, the data we collected were
not suitable to perform a network meta-analysis. All surgeries
were aimed to relieve the compression of nerve caused by
degenerative tissues or osteophyte and pain anesis.[22,23]
ODI FU VAS

6.2 (4.0) vs 24.9 (4.7) Pre 7.45 (1.2) vs 7.35 (1.4)
9.1 (3.9) vs 26.0 (2.6) Final FU 3.89 (1.0) vs 2.90 (0.9)
0.1 (3.5) vs 48.9 (2.9) Pre 6.2 (0.4) vs 6.5 (0.4)
4.6 (3.1) vs 15.2 (3.8) Final FU 2.5 (0.5) vs 2.8 (0.7)

NP Pre 48.6 vs 46.5
NP Final FU 17.3 vs 20.3

5 (15.98) vs 53.52 (13.73) Pre 6.05 (3.02) vs 7.21 (2.80)
8 (14.49) vs 27.20 (12.56) Final FU 4.15 (3.6) vs 3.95 (2.4)
.0 (18.9) vs 46.2 (16.3) Pre 5.6 (3.3) vs 6.9 (2.6)
.9 (20.7) vs 15.9 (20.7) Final FU 4.1 (4.4) vs 2.2 (3.2)
.5 (10.8) vs 23.2 (11.6) Pre 4.5 (2.9) vs 4.5 (2.7)
2.7 (3.8) vs 2.7 (4.1) Final FU 0.5 (1.0) vs 0.5 (1.3)
0.8 (3.2) vs 29.9 (3.0) Pre 7.8 (1.7) vs 7.2 (1.1)
4.6 (1.2) vs 4.5 (0.9) Final FU 2.1 (0.6) vs 2.0 (0.6)
.8 (11.8) vs 60.7 (11.5) Pre 7.95 (1.50) vs 7.92 (1.35)
.0 (18.6) vs 26.7 (21.3) Final FU 2.36 (2.62) vs 2.70 (2.93)
.4 (11.4) vs 61.8 (10.6) Pre 8.4 (1.5) vs 8.3 (1.4)
0.4 (6.3) vs 11.6 (5.5) Final FU 1.7 (1.2) vs 1.8 (1.1)
7 (13.30) vs 64.29 (13.55) Pre 7.1 (1.17) vs 7.5 (1.27)
12 (5.76) vs 17.36 (4.93) Final FU 2.6 (0.94) vs 2.8 (0.70)

dy fusion, ODI=Oswestry Disability Index, Pre=preoperation, RCT= randomized controlled trial, SD=



Figure 4. The clinical outcome of ODI. A: The network diagram. B: The trendline of ODI. C: The network forest of preoperation. D: The network forest of
postoperation. ODI=Oswestry Disability Index.
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In this study, ODI score were declined significantly (P< .05)
which proved all methods had improved the patient’s lumbar
function and quality of life. Patients with Coflex (MD=3.9,
95% CrI=–1.2, 8.8) and lumbar interbody fusion (MD=4.4,
95% CrI=0.42, 9.3) general endured lower qualification of life
compared with decompression alone. There was no a significant
difference in ODI measurement and the postoperation MD of
Coflex was 0.65 (95% CrI=–5.3, 5.8) and 0.54 in fusion group
(95% CrI=–5.2, 5.5). The date indicated that decompression
alone, Coflex, and lumbar interbody fusion had a similar
effectiveness in improving the patients quality of life. Zhuomao
et al[24] also showed that no significant differences were found,
however, decompression alone had a higher JOA score
Figure 5. The clinical outcome of VAS. A: The network diagram. B: The trendline
operation. VAS=Visual Analogue Scale
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(P= .016) at the 3-month follow-up.[25] The difference in
improving quality of life was not significant in this study (MD
0.50, 95% CrI=–3.6, 4.9). And there was also no significant
difference (P= .075> .05) in Boden et al[26] and Hambly et al[27]

studies.
In terms of VAS, this study showed that all techniques were

useful to relive patient pain. Preoperation VAS was higher than
decompression alone in Coflex (MD 0.34, 95% CrI=–0.13,
0.91) and fusion (MD 0.44, 95% CrI=–0.059, 1.0) group and
that means the patients with Coflex and fusion techniques
suffered from a more badly pain. Interestingly, the VAS of final
follow-up in Coflex (MD –0.42, 95%CrI=–1.3, 0.30) and fusion
(MD –0.37, 95% CrI=–1.3, 0.34) were decreased more
of VAS. C: The network forest of pre-operation D: The network forest of post-

http://www.md-journal.com


Figure 6. The network consistency chart of ODI. A: Preoperation consistency forest. B, C: Preoperation convergence graph. D: Postoperation consistency forest.
E, F: Postoperation convergence graph. ODI=Oswestry Disability Index.

Figure 7. The network consistency chart of VAS. A: Preoperation consistency forest. B, C: Preoperation convergence graph. D: Postoperation consistency forest.
E, F: Postoperation convergence graph. VAS=Visual Analogue Scale.
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Figure 8. The heterogeneity chart of ODI. A: Preoperation heterogeneity forest. B: Postoperation heterogeneity forest. ODI=Oswestry Disability Index.

Figure 9. The heterogeneity chart of VAS. A: Preoperation heterogeneity forest. B: Postoperation heterogeneity forest.
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significant. That is to say, the pain was relived more obviously
compared with decompression alone after surgery. Some
studies[28–30] thought patients with Coflex and lumbar interbody
fusion got an evident relief of pain, and the VAS of postoperation
(Coflex 1.7±1.2, fusion 1.8±1.1) was decreased compared with
preoperation (Coflex 8.4±1.5, fusion 8.3±1.4). Mardjetko
Table 3

The complications of included studies.
Study Interventions Relapse Infection Dural sac rupture

Ding Xu Decompression/Coflex 1/0 0/0 0/1
Alexander Richter Decompression/Coflex 0/0 0/0 1/1
Kazunori Hayashi Decompression/Fusion 7/1 0/0 2/0
Ho-Joong Kim Decompression/Fusion 0/2 0/0 0/0
Andrew K. Chan Decompression/fusion 0/0 0/0 0/0
Sun Zhuoran Decompression/Fusion 0/0 0/0 0/0
Zhaohui Chen Coflex/Fusion 0/0 0/0 0/0
Reginald J. Davis Coflex/Fusion 0/0 0/2 0/0
Di Gao Coflex/Fusion 0/0 1/0 0/0
Jiangming Yu Coflex/Fusion 0/0 0/0 0/2

BMI=body mass index, Decompression=decompression alone, Fusion= lumbar interbody fusion, RCT
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et al[31] showed that fusion group got a higher DVAS back pain
score (–4.7±3.2) than decompression alone (–1.5±4.4) and P
value <.001. Similar to our study, Moojen et al[32] demonstrated
both Coflex and fusion techniques would relieve patients
pain and no difference was founded between these 2 surgeries
(MD=0.094, 95% CrI=–0.33, 0.54).
VTE Fracture Loose No-Union BMI (SD) Follow-up, mo

0/0 0/0 0/0 0/0 NP 24 (19–28)
0/0 0/0 0/1 0/0 NP >24
0/0 0/0 0/0 0/0 NP 42 vs 43.1
0/0 0/1 0/2 0/0 NP NP
0/0 0/0 0/0 0/0 28.2 (4.7) vs 29.5 (5.1) NP
0/0 0/0 0/0 0/0 NP NP
0/0 0/0 0/0 0/0 NP 26.9 vs 26.8
0/0 0/0 0/0 0/0 NP NP
0/1 0/0 0/0 0/0 NP NP
0/0 1/0 0/0 0/0 NP NP

= randomized controlled trial, SD= standard deviation, VTE= venous thromboembolism.

http://www.md-journal.com
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As for the prognosis, we summarized the complications of
these 3 surgeries. Relapse happened in decompression 8 person
and fusion group 2 persons. They were considered as inadequate
decompression in the first surgery not as degenerative resteno-
sis.[33,34] There were 2 patients happened postoperation infection
in decompression alone and fusion groups respectively.[35]

Persons with Coflex had a lower infection incidence rate.
Interesting, all surgeries would result in dural sac rupture, so we
suggested some attention should be paid to avoid this adverse
event. We found the complication incidence rate of Coflex was
lower than the others (P< .05).
5. Conclusions

Our network meta-analysis suggested that compared with
decompression alone, Coflex and lumbar interbody fusion all
can improve patients quality of life and relieve pain. The latter 2
techniques were better in relieving pain. Furthermore, Coflex
performed a lower complication incidence rate compared with
others. So we suggested that Coflex technique was a better choice
to cue lumbar spinal stenosis (LSS).
Acknowledgments

The authors thank Nanjing medical University library system
for all of the help and resources and our deepest gratitude goes
to the anonymous reviewers and editors for their careful work
and thoughtful suggestions that have helped improve this paper
substantially.
Author contributions

YPF conceived and designed the study and wrote this manuscript.
LLZ participated in interpretation of data, helped in drafting the
manuscript and critically reviewed the manuscript. All authors
read and approved the final manuscript.
References

[1] Ya-Peng W, Ji-Long A, Ya-Peng S, et al. Comparison of outcomes
between minimally invasive transforaminal lumbar interbody fusion and
traditional posterior lumbar intervertebral fusion in obese patients with
lumbar disk prolapse. Therap Clin Risk Manag 2017;13:87–94.

[2] Overdevest G, Vleggeert-Lankamp C, Jacobs W, et al. Effectiveness of
posterior decompression techniques compared with conventional
laminectomy for lumbar stenosis. Eur Spine J 2015;24:2244–63.

[3] Gao T, Lai Q, Zhou S, et al. Correlation between facet tropism and
lumbar degenerative disease: a retrospective analysis. BMC Muscu-
loskelet Disord 2017;18:483–90.

[4] Choi HJ, Cha JH, Kim JH, et al. Comparison betweenminimally invasive
transforaminal lumbar interbody fusion and posterior lumbar interbody
fusion in lumbar degenerative disease patients. Korean J Spine 2009;6:
156–62.

[5] Fariborz S, GharedaghiM, Khosravi AF, et al. Comparison of results of 4
methods of surgery in grade 1 lumbosacral spondylolisthesis. Neurosurg
Quart 2016;26:14–8.

[6] Shamie AN, Mroz T, Suen P, et al. Minimally invasive spinal surgery.
China Comtemp Med 2016;21:442–50.

[7] Khan SU, Winnicka L, Saleem MA, et al. Amiodarone, lidocaine,
magnesium or placebo in shock refractory ventricular arrhythmia: a
bayesian network meta-analysis. Heart Lung 2017;46:417–24.

[8] Jin L, Hao L, Tao L, et al. Coflex interspinous process dynamic
reconstruction system for treatment of lumbar degenerative diseases in
18 cases. J Clinl Rehabil Tissue Eng Res 2011;15:1579–82.

[9] Yu P, Qiang H, Zhou J, et al. Percutaneous transforaminal endoscopic
discectomy versus micro-endoscopic discectomy for lumbar disc
herniation. Med Sci Monit 2019;25:2320–8.
8

[10] Richter A, Halm HFH, Hauck M, et al. Two-year follow-up after
decompressive surgery with and without implantation of an interspinous
device for lumbar spinal stenosis: a prospective controlled study. J Spinal
Disord Tech 2014;27:336–41.

[11] Lin F, Yamaguchi U, Matsunobu T, et al. Minimally invasive solid long
segmental fixation combined with direct decompression in patients with
spinal metastatic disease. Int J Surg 2013;11:173–7.

[12] Kim HJ, Jeong JH, Cho HG, et al. Comparative observational study of
surgical outcomes of lumbar foraminal stenosis using minimally invasive
microsurgical extraforaminal decompression alone versus posterior
lumbar interbody fusion: a prospective cohort study. Eur Spine J
2015;24:388–95.

[13] ChanAK, Bisson EF, BydonM, et al. A comparison of minimally invasive
transforaminal lumbar interbody fusion and decompression alone
for degenerative lumbar spondylolisthesis. Neurosurg Focus 2019;46:
E13–23.

[14] Sun Z, Li W, Chen Z, et al. Decompression alone versus decompression
with instrumented fusion for young patients with single-level lumbar disc
herniation: a short-term prospective comparative study. Chin Med J
(Engl) 2014;127:2037–42.

[15] Farfan HF, Sullivan JD. The relation of facet orientation to intervertebral
disc failure. Canadian journal of surgery journal Canadien de Chirurgie
1967;10:179–85.

[16] Davis RJ, Errico TJ, Bae H, et al. Decompression and coflex interlaminar
stabilization compared with decompression and instrumented spinal
fusion for spinal stenosis and low-grade degenerative spondylolisthesis.
Spine (Phila Pa 1976) 2013;38:1529–39.

[17] Chen Y, Ding XU, Zi XH, et al. Coflex interspinous dynamic internal
fixation for the treatment of degenerative lumbar spinal stenosis.
Zhongguo Gu Shang 2009;22:902–5.

[18] Jiang-Ming YU, Yun-Rong Z, Peng XU. A comparative study of coflex
interspinous internal fixation versus posterior interbody fusion used in
the surgical treatment of degenerative lumbar spinal stenosis. Orthop J
China 2011;19:885–8.

[19] Kim SI, Ha KY, Kim YH, et al. A comparative study of decompressive
laminectomy and posterior lumbar interbody fusion in Grade I
degenerative lumbar spondylolisthesis. Indian J Orthop 2018;52:
358–62.

[20] Parker SL, Adogwa O, Witham TF, et al. Post-operative infection after
minimally invasive versus open transforaminal lumbar interbody fusion
(tlif): literature review and cost analysis. Minim Invasive Neurosurg
2011;54:33–7.

[21] Lu VM, Kerezoudis P, Gilder HE, et al. Minimally invasive
surgery versus open surgery spinal fusion for spondylolisthesis: a
systematic review and meta-analysis. Spine (Phila Pa 1976) 2016;42:
E177–85.

[22] Sobottke R, Rollinghoff M, Siewe J, et al. Clinical outcomes and quality
of life 1 year after open microsurgical decompression or implantation of
an interspinous stand-alone spacer. Minim Invasive Neurosurg 2010;53:
179–83.

[23] Malmivaara A, Slatis P, Heliovaara M, et al. Surgical or nonoperative
treatment for lumbar spinal stenosis? A randomized controlled trial.
Spine (Phila Pa 1976) 2007;32:1–8.

[24] Zhuomao M, Dong L, Renwen Z, et al. Comparative effectiveness and
safety of posterior lumbar interbody fusion, Coflex, Wallis, and X-stop
for lumbar degenerative diseases: a systematic review and network meta-
analysis. Clin Neurol Neurosurg 2018;172:74–81.

[25] White AH, von Rogov P, Zucherrnan J, et al. Lumbar 1aminectomy for
herniated disc: a prospective controlled comparison with intemal fixation
fusion. Spine (Phila Pa 1976) 1987;12:305–7.

[26] Boden SD, Balderston RA, Heller JG, et al. An AOA critical issue. Disc
replacements: this time will we really cure low-back and neck pain? Bone
Joint Surg Am 2004;86:411–22.

[27] Hambly MF, Wiltse LL, Raghavan N, et al. The transition zone above a
lumbosacral fusion. Spine (Phila Pa 1976) 1998;23:1785–92.

[28] Takeshima T, Kambara K, Miyata S, et al. Clinical and radiographic
evaluation of disc excision for lumbar disc herniation with and without
posterolateral fusion. Spine (Phila Pa 1976) 2000;25:450–6.

[29] Loughenbury PR, Tsirikos AI, Gummerson NW. Spinal biomechanics –
biomechanical considerations of spinal stability in the context of spinal
injury. Orthop Trauma 2016;30:369–77.

[30] Kumar MN, Jacquot F, Hall H. Long-term follow-up of functional
outcomes and radiographic changes at adjacent levels following
lumbar spine fusion for degenerative disc disease. Eur Spine J 2001;10:
309–13.



Fan and Zhu Medicine (2020) 99:11 www.md-journal.com
[31] Mardjetko SM, Connolly PJ, Shott S. Degenerative lumbar spondylolis-
thesis. A meta-analysis of literature 1970-1993. Spine (Phila Pa 1976)
1994;19:2256S–65S.

[32] Moojen WA, Arts MP, Bartels RH, et al. Effectiveness of interspinous
implant surgery in patients with intermittent neurogenic claudication: a
systematic review and meta-analysis. Eur Spine J 2011;20:1596–606.

[33] Moojen WA, Arts MP, Brand R, et al. The felix-trial. double-
blind randomization of interspinous implant or bony
9

decompression for treatment of spinal stenosis related intermittent
neurogenic claudication. BMC Musculoskelet Disord 2010;11:
100–10.

[34] Amundsen T, Weber H, Nordal HJ, et al. Lumbar spinal stenosis:
conservative or surgical management?: A prospective 10-year study.
Spine (Phila Pa 1976) 2000;25:1424–35.

[35] Dreyfuss PH, Dreyer SJ. NASSLumbar zygapophysial (facet) joint
injections. Spine J 2003;3:50S–9S.

http://www.md-journal.com

	Decompression alone versus fusion and Coflex in the treatment of lumbar degenerative disease
	1 Introduction
	2 Methods
	2.1 Literature search
	2.2 Inclusion criteria
	2.3 Exclusion criteria
	2.4 Data extraction
	2.5 Quality assessment
	2.6 Statistical analysis

	3 Results
	3.1 Identification
	3.2 Quality assessment
	3.3 The network results
	3.4 Complication

	4 Discussion
	5 Conclusions
	Acknowledgments
	Author contributions
	References


