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Review Article

The Best Surgical Treatment for Cervical Radiculopathy:
A Systematic Review and Network Meta-Analysis
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A case with an inflamed or damaged nerve root in the cervical spine is defined as cervical radiculopathy.The purpose of the current study is
to recognize the most effective surgical procedures in cervical radiculopathy subjects. All related studies were taken using PubMed searching
international databases, Scopus, ISI Web of Science (WoS), and Science direct with no limit of until November 20", 2021. Finally, based on
the inclusion and exclusion criteria, after reviewing all randomized controlled trial studies which had the related data the researchers were
looking for, they conducted meta-analysis with the seven remaining studies including eight different treatments. Heterogeneity was evaluated
by Cochran’s Q and Higgins I ? using R software for the network. In the results presented in this study, the neck disability index (NDTI)
changes as a result of taking cervical anterior discectomy without (ACD) and with fusion (ACDF) and ACD arthroplasty were -0.003, -1.659,
and -1.656, respectively. According to the final diagram of the network, 11 comparisons were made in pairs. When each treatment group is
compared with ACDF, it is shown that there was a significant mean effect among the patients who receive Mobi-C, Kineflx|C, and ADR,
with mean differences of — 8.60 [CI 95% (— 12.75, — 4.45)], — 1.10 [CI1 95% (— 5.22, 3.02)], and — 1.00 [CI 95% (— 7.18, 5.18)], respectively.
The most effective surgical treatments for cervical radiculopathy were Mobi-c, Kineflx|C, and artificial disc replacement compared to ACDF
treatment, respectively.
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year is 83 per 100,000 for the entire population, whereas the
prevalence increased, occurring in the fifth decade of life.[!

INTRODUCTION

An arm pain related to the involved cervical nerve root

dermatome is called cervical radiculopathy (CR)." Criteriaare ~ Atpresent, treatment for CR includes surgical and non-surgical

too different for choosing people who suffer from CR, but it
is reported that the characteristics of the disease are neck pain
and a sense of numbness in the neck and arm; neck movement
is restricted and is associated with depression and insomnia.
This disease significantly affects the patients’ life quality!>*
Because of a compressed nerve, patients with CR suffer from
pain, abnormal sensation, weakness in muscles, reduced tendon
reflexes, or muscle atrophy in the upper limb. Although the
prevalence of CR is unclear and epidemiologic data are sparse,
a study reported that the average incidence rate of CR per
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approaches.[” Surgery is a valid and effective option when the
pain is severe or not responding to conservative treatments.!”
In a country like the Netherlands, with a population of about
17 million, an average of 2,000 patients undergo reception
each year, resulting in a direct cost of around € 30 million
a year.’! Among surgical options, the anterior approach is
the most often used one, and cervical anterior discectomy
without (ACD) and with fusion (ACDF) was developed
during the 1950s and 1960s.! Arthroplasty (artificial disc
replacement) designed to maintain normal movement has been
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used because of the concern that the fusion may cause diseases
in a nearby area.l'” Recently, artificial disc replacement (ADR)
has become another approach to fusion surgery.!'!! The Mobi-C
prosthesis is a semi-restricted prosthesis consisting of a
movable polyethylene core and two cobalt chrome plates.!'”
It has been reported that cervical disc arthroplasty (CDA) with
Mobi-C continues to be an effective and safe treatment method
for the patients with one- or two-level cervical disc diseases.['™!

The mainstay of treatment for CR is non-surgical management,
and much of conservative treatment is concentrated on therapy
and targeted cervical injections. However, for this approach,
there are no ingrained non-surgical treatment guidelines
based on the finest scientific evidence (CR and myelopathy).
Conservative treatment includes drug treatment, physical
therapy, and rehabilitation training. Among them, the drugs
mainly involve anti-inflammatory analgesia, nerve edema, and
neurotropic treatment, but there is no recognized prime drug.!'¥

A systematic review uses a method to identify all the studies for
a specific focused purpose, evaluate methods, summarize study
results, and identify reasons for different results in studies.!'”
Most systematic reviews focus on summarizing the benefits
of one or more therapeutic interventions and side effects for a
particular disease and helping to develop clinical knowledge
in the future.[' This approach provides information about the
benefits of interventions and their side effects and helps to
improve clinical knowledge for further investigation.'”? The
difference between meta-analysis and systematic review is that
instead of simple data collection and analysis, it uses statistical
methods to quantitatively combine the results of multiple
studies."® Conventional meta-analyses are limited to direct
comparisons and cannot provide information on the relative
superiority of therapies that have not been directly compared,'”!
but network meta-analyses can overcome this limitation by
including indirect comparisons as well as improving accuracy
by combining direct and indirect estimation.?%

Three important hypotheses in network meta-analysis
are as follows: 1) Similarity: it requires the tests included
to have significantly similar clinical and methodological
characteristics (such as population and results) in comparison
to some different sets of treatments (such as having different
designs); 2) homogeneity: this requires estimating the
experiments’ effects compared to similar treatments be
homogeneous; 3) consistency: this requires that estimations of
the effect be consistent with different bases of evidence (such
as direct and indirect comparisons).?!

As mentioned, CR disease has caused many problems for
patients, and its prevalence is increasing. The aim of the
current study is to recognize the best surgical treatments for
CR disease. According to the searches, no systematic review
and network meta-analyses have been performed to compare
surgical treatments for CR so far. For this reason, we have
collected and analyzed data from several research studies
using a systematic review and network meta-analyses, which
are often conducted in randomized controlled trials, and the
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results will be more reliable. This study provides new insights
into surgical treatments of CR and shares good information
for clinicians to manage and treat CR.

MaTteriALs AND METHODS

The present study was carried out in conformity with the criteria
of the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA). Based on these criteria, systematic
search in databases, documents’ organization for review,
criteria-centered selection of studies defined by the authors, the
analysis of information extraction, and finally the presentation
of the final report was performed.*!

Inclusion and exclusion criteria

Inclusion criteria can be mentioned as follows: (1) RCT!
studies, (2) studies conducted in English, and (3) studies that
assess the effect of surgical treatments on CR. Exclusion
criteria: (1) Observational studies (case—control and
cohort), (2) case reports, letter to editor, (3) animal studies,
(4) studies where the full text is not available, (5) unrelated
studies, (6) duplicate studies, and (7) systematic review and
meta-analysis studies.

Search strategy

In the systematic search, related articles were identified in
four databases without time limit until November 20, 2021:
PubMed, Scopus, Web of Science (WoS), and Science Direct.

To find the appropriate keywords, the preliminary studies were
published and medical subject headings (MESH terms) in the
PubMed database as well as the questions of this study were
carefully examined, and the keywords were chosen based on
PICO criteria [participants: patients with CR; intervention
surgical treatment for CR; comparison: the effects of the declared
treatments on a decreased neck disability index (NDI) in
participants; outcomes: recognizing the most effective treatment
in decreased NDI]. Table 1 shows the keywords and search
pattern in each of the databases. Selected keywords including
cervical radiculopathy, surgical treatment, intervention, and
synonyms were merged with the Boolean search method.

Information extraction and quality evaluation

After data extraction, the treatments were classified into 11
classes including ACD, ACDF, anterior cervical discectomy
arthroplasty (ACDA), arthroplasty, fusion, Kineflx|C,
minimally invasive posterior cervical foraminotomy (MI-PCF),
CDA, two-level cervical total disc replacement (Mobi-C),
artificial disc replacement (ADR), and anterior decompression
combined with fusion.

Many indexes were reported for the assessment of CR in
studies, but NDI was selected because of the high frequency
of reports. NDI is a self-report questionnaire used to examine
the self-rated disability among patients with neck pain and
determine the effects of neck pain on a patient’s daily life.”]
In an Excel file, the mean and standard deviation of NDI before

1 Randomized Controlled Trials
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and after treatment were extracted for all the groups to compute
the effective size as the mean difference (MD). If the mean
and standard deviation after treatment were not reported, they
were estimated using mean NDI and standard deviation before
treatment, respectively.

Statistical analysis

The differences of the groups were estimated by MD
effect size. In each study, data related to the participants
who accomplished post-treatment evaluations were used.
Statistical software package R 4.1.2 was used for network
meta-analysis calculations, and the Net-meta package was
used to perform frequency-oriented network meta-analysis.
A fixed- or random-effects model was used to pool the data,
where appropriate. Cochran’s Q test and I statistic were used to
assess statistical homogeneity between the trials as a measure
of variability. In this study analysis, Cochran’s test P Q <0.05
and I> >50% indicate relevant statistical heterogeneity.** The
Netgraph function of the Net-meta package in R software was

used to estimate the geometry of the network. Also, in studies
that have reported several follow-up periods, the shortest
period is considered.

ResuLts

As stated by the PRISMA guiding principle, studies which
have been conducted in relation to surgical treatment for
CR were systematically reviewed. According to the primary
search in the databases, 539 studies were gathered and moved
to EndNote software. A total of 208 studies were repeated
ones, 160 were unassociated, and 127 were eliminated by
studying the title and abstract according to inclusion and
exclusion criteria. After assessing the full text of the studies,
all of them received acceptable methodological quality
according to the CONSORT checklist score. After the quality
assessment (QA), these seven studies went into the final stage
analysis [Figure 1]. Table 2 shows the information regarding
these seven studies.

Table 1: Search strategies and keywords

PubMed

(“cervical Radiculopathy”[tiab]) AND (treatment[tiab] OR “surgical treatment”[tiab] OR surgery[tiab] OR medicine[tiab] 109

OR manual opening therapy[tiab] OR “manual traction”[tiab] OR “manual therapy”[tiab] OR discectomy[tiab] OR
foraminotomy([tiab] OR physiotherapy[tiab] OR excersice therapy[tiab] OR rehabilitation[tiab] OR arthroplasty[tiab] OR
surgical intervention[tiab] OR “conventional therapy”[tiab]) AND (RCT [tiab] OR “randomized control trial”[tiab])

Scopus

TITLE-ABS ( “cervical Radiculopathy” ) AND TITLE-ABS ( treatment OR “surgical treatment” OR surgery OR 160

medicine OR “manual opening therapy” OR “manual traction” OR “manual therapy” OR discectomy OR foraminotomy
OR physiotherapy OR “excersice therapy” OR rehabilitation OR arthroplasty OR “surgical intervention” OR
“conventional therapy” ) AND TITLE-ABS ( rct OR “Randomized Controlled Trial” OR trial )

IST WoS

TS = ( “cervical Radiculopathy” ) AND TS = ( treatment OR “surgical treatment”” OR surgery OR medicine OR “manual 235

opening therapy” OR “manual traction” OR “manual therapy” OR discectomy OR foraminotomy OR physiotherapy OR
“excersice therapy” OR rehabilitation OR arthroplasty OR “surgical intervention” OR “conventional therapy” ) AND TS

= (‘rct OR “Randomized Controlled Trial” OR trial )
Science direct

Title, abstract, keywords: ( “cervical Radiculopathy” ) AND ( treatment OR “surgical treatment” OR surgery OR 35

“manual traction” OR “manual therapy” OR discectomy OR physiotherapy) AND ( trial)

Table 2: Information of studies included in the analysis step; mean age, sex, and treatment type

Row  First Author Publication  Setting Mean Age (Year+SD) Total  Treatment Men/ QA
Year Treatment1 Treatment2 Treatment 3 patients  Type Women
1 Donk, R.D 2017 USA 44.3+5.6 43.147.5 44.1+6.4 142 ACD! 71/71  Excellent
ACDF?
ACDA®
2 Coric, D! 2011 43.7+7.76 43.9+7.39 269 Kineflx|C 110/159  Excellent
ACDF
3 Dunn, C22¢I 2018 USA 49.9+9.8 49+11.5 259 ACDF 133/126  Excellent
MI-PCF*
4 Gornet, M.F27 2016 USA 44.5+8.8 43.9+8.8 545 CDAS 251/294  good
ACDF
5 Radcliff, K23 2016 USA 45.3+8.1 46.2+7.9 330 Mobi-C® 158/172  Excellent
ACDF
6 Skeppholm, 2015 Sweden 46.7+6.7 47+6.9 - 151 ADR’ 73/78 good
M) ACDF
7 Vleggeert- 2019 Netherlands 46.4+7.3 47.5+8 46.5+8.7 109 ACD 51/58 Excellent
Lankamp, ACDF
C.L.AB0 ACDA

Anterior Cervical Discectomy', Anterior Cervical Discectomy without Fusion?, Anterior Cervical Discectomy Arthroplasty®, Minimally Invasive Posterior
Cervical Foraminotomy*, Cervical Disc Arthroplasty®, 2-level cervical total disc replacement® Artificial Disc Replacement’
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Figure 1: The flowchart indicating the steps involved in reviewing the studies included in the systematic review and meta-analysis (PRISMA 2020)

In the present study, NDI was used to compare surgical
treatments. The cut-off value is essential to assess an individual
patient or a certain group of patients for clinically important
neck pain with disability by distinguishing it from insignificant
pain.B A column is defined for the cut-off point value of NDI
in Table 3. The values of this cut-off point were different in
the studies.

Based on the results shown in Table 3, NDI changed as a
result of taking ACD and ACDF. The NDI changes of ACDA
were -0.003, -1.659, and -1.656.°! In the study by Coric D
et al.®! to evaluate the effect of Kineflx|C and ACDF, the
NDI change was reduced by -31 and -28.5, respectively.
Dunn C etal.’s.?% study of the effects of MI-PCF and ACDF
showed an NDI change of -25.9 and -24.6, respectively. The
study by Gornet M. F er al.?") also reported NDI changes
of-54.638 and -55.599, respectively, in the effect of CDA and
ACDF [Table 3].

Network meta-analysis results

First, the 13 studies were extracted. The effect size (TE) and the
standard error (seTE) values were computed, and the related
values were entered in the analysis step. Of these 13 studies,
two studies involved three arms and the other studies involved
two arms.

After the implementation of a network meta-analysis, a unified
network was not formed, and six separate sub-networks were
gained. In the next step, to obtain a single network, studies
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that did not have the same surgical procedure as the rest of
the studies were eliminated and instructions were performed.
In this step, six studies were excluded (31-36). By applying
the instructions again, a unified network was formed with low
values of I> and Q (Q = 0.45 and I? = 0%). These values were
appropriate, and an acceptable network was obtained with
seven studies [Figure 2].

Based on the last network diagram, 11 comparisons were
formed in pairs. Comparing each treatment group with
ACDF showed that there was a significant mean effect
among the patients receiving Mobi-C, Kineflx|C, and ADR,
with MDs of —8.60 [CI 95% (— 12.75, — 4.45)], — 1.10 [CI
95% (= 5.22, 3.02)], and — 1.00 [CI 95% (— 7.18, 5.18)],
respectively [Figure 3].

Discussion

The goal of the present systematic review and network
meta-analysis was to gather studies and combine those which
are related to the effects of different surgical treatments for
CR treatment and to specify the most effective treatments
to reduce NDI in CR people. At the beginning, 13 studies
were extracted, but six separate sub-networks were obtained.
To obtain a single network, six studies were excluded, and
an acceptable network was obtained with seven studies.
Treatments including ACD, ACDA, Kineflx|C, MI-PCF, CDA,
two-level cervical total disc replacement (Mobi-C), and ADR
were compared with ACDF.

Advanced Biomedical Research | 2023
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Table 3: Information of studies included in the analysis step; Initial mean NDI, mean NDI change (kg), and final mean

Row First author Publication Treatment Scale Cut-off Initial Mean Final P
year type of the point of NDI NDI NDI
NDI the NDI score change score
1 Donk, R. D! 2017 ACD 0-50 <7 17.1 -0.003 17.097 ACD&ACDF: 0.249
ACDF 18.8 -1.659 17.141 ACD&ACDA: 0.237
ACDA 18.8 -1.656 17.144 ACDA&ACDF: 0.998
2 Coric, D3] 2011 Kineflx|C 0-100 > 40 63.2 31 322 0.05
ACDF 61.8 -28.5 33.3
3 Dunn, C12¢ 2018 ACDF 35.6 -25.9 9.7 0.8922
MI-PCF 34.2 -24.6 9.6
4 Gornet, 2016 CDA 0-100 >15 55.5 -54.638 0.862 0.499
M.FE! ACDF 56.4 -55.599 0.801
5 Radcliff, KI2¢! 2016 Mobi-C 0-100 >30 53.86 -28.16 25.7 0.0029
ACDF 55.35 -21.05 343
6 Skeppholm, 2015 ADR 0-100 64.6 255 39.1 0.77
M) ACDF 61.4 213 40.1
7 Vleggeert- 2019 ACD 0-100 <20 45 224 21 0.711
Lankamp, ACDF 41 23 18
C.L.ABY ACDA 47 29 18
Comparison: other vs 'ACDF'
Treatment  (Random Effects Model) MD 95%-Cl
Mobi-C —— -8.60 [-12.75; -4 45]
Kineflx|C -1.10 [-5.22; 3.02]
ADR -1.00 [-7.18; 5.18]
MI-PCF -0.10 [-1.37; 1.17]
ACDF 0.00
Kineflx|C CDA 0.06 [-0.11; 0.23]
\ ADR ACDA 0.07 [-5.17; 5.32]
ACD | | | I ; | 140 [-3.75; 6.54]
15 10 5 0 5 10 15
o k i Figyre 3: Meta-analysis study of various surgical treatments for cervical
radiculopathy
CDA”

Figure 2: The final network diagram

The results of the present study showed that Mobi-c surgical
treatment was more effective than ACDF treatment in reducing
the mean NDI of individuals. A study carried out by Ning
Guang-Zhi et al.** in 2018 aimed to assess Mobi-C cervical
disc arthroplasty (MCDA) versus fusion for the treatment
of symptomatic cervical degenerative disc disease. In this
meta-analysis article, four studies were combined to evaluate
NDI scores between MCDA and ACDF, and 758 patients
participated. The results in this study showed that MCDA
was similar to ACDF in NDI and neck pain scores. Also,
MCDA had lower neck pain scores, a greater motion range,
and higher patient satisfaction scores than ACDF.’? The
difference between the results of the meta-analysis and the
present study may be because of the sample size. As mentioned
in this article, meta-analysis includes four studies, whereas the
present study includes nine studies and the number of studies
can affect the results.

Advanced Biomedical Research| 2023

In another study by Radcliff e al.,** the results were similar to
those of the present study. The aim of the study was to provide
an evaluation of cervical total disc replacement (TDR) versus
ACDF for the treatment of one- and two-level disc disease. Out
of 330 participants, 225 patients were treated with Mobi-c and
the rest were treated with ACDF in a 7-year follow-up period.
The results showed that group Mobi-c had a significantly
higher NDI success rate than group ACDF. Also, in a study
conducted by Michael S. Hisey et al.,** the purpose was to
compare the results of cervical total disc replacement (TDR)
using the Mobi-C with ACDF. In this prospective, controlled
trial, 245 randomized patients (2:1) received TDR with Mobi-C
cervical disc prosthesis or ACDF with anterior plates and
allograft. The result demonstrated that TDR with Mobi-C
is a safety treatment compared to ACDF in the treatment of
one-level symptomatic cervical degenerative disc disease.

In the present study, Kineflx|C treatment was more effective
than ACDF treatment in reducing NDI. In a study conducted
by Domagoj Coric et al.B¥ in 2018, the authors evaluated a
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metal-on-metal TDR’s (Kineflx|C) efficacy and safety versus
ACDEF in the treatment of single-level spondylosis with
radiculopathy. In this prospective multi-center study, 269 patients
were chosen randomly to two groups including TDR (136 patients)
using the Kineflx|C cervical artificial disc or ACDF (133 patients)
using structural allograft and an anterior plates. Similar to the
present study, the results of this study indicate that Kineflx|C
TDR is a feasible alternative to ACDF. The objective of the study
was to assess the preliminary clinical results for the simplify
cervical artificial disc conducted by Maislin G et al.®* In the
prospective, multi-center clinical trial, they compared 61 patients
to reach month 12 follow-up with 61 propensity score-matched
historical control subjects who received conventional ACDF for
single-level cervical degenerative disc disease. Researchers in
this study concluded that the simplify disc is better than ACDF
from baseline to month 12.

The results of this study also revealed that ADR treatment
compared to ACDF treatment had a significant effect on
reducing the mean NDI of individuals. In a study, Anna
MacDowall et al.?®) compared EDR and ACDF surgical
treatments. The purpose of this study was comparing the
efficacy of ADR surgery with fusion after decompression
for the treatment of cervical degenerative disc disease
and radiculopathy. Out of 3998 patients infected, 204 had
experienced arthroplasty and 3794 had undertaken fusion.
The results of this 5-year study showed that there was no
important difference in outcomes after 5 years in patients
with cervical degenerative disc disease and radiculopathy,
and decompression plus ADR surgery, compared with
decompression and fusion surgery. Also, in a study by Todd H.
Lanman et a/.7in 2017, the aim was to evaluate effectiveness
among the patients experiencing anterior cervical surgery using
the Prestige LP ADR prosthesis to treat degenerative cervical
spine disease at two adjacent levels compared with ACDF. To
check this, a prospective clinical trial was conducted in US and
compared the low-profile titanium ceramic composite-based
Prestige LP ADR (n=209) at two levels with ACDF (n=188)
in 84 months. The result showed that the low-profile artificial
cervical disc, Prestige LP, implanted at two adjacent levels,
maintains improved clinical outcomes and segmental motion
84 months after surgery and is an effective alternative to fusion.

ConcLusioN

Different studies have been conducted to assess the
effectiveness of surgical treatments in CR treatment. A network
meta-analysis was used to determine the best surgical treatment
based on reducing the NDI mean. The most effective surgical
treatments for CR were Mobi-c, Kineflx|C, and ADR compared
to ACDF, respectively. It is hoped that the obtained information
will provide new insights into the surgical treatments of CR and
share good information for physicians to manage and treat CR.

Acknowledgements
By Deputy for Research and Technology, Kermanshah
University of Medical Sciences.

6

Financial support and sponsorship
(50001246) in the committee of deputy of research and
technology, Kermanshah University of Medical Sciences.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Thoomes EJ, van Geest S, van der Windt DA, Falla D, Verhagen AP,
Koes BW, et al. Value of physical tests in diagnosing cervical
radiculopathy: A systematic review. Spine J 2018;18:179-89.

2. Choi BW, Kim SS, Lee DH, Kim JW. Cervical radiculopathy combined
with cervical myelopathy: Prevalence and characteristics. Eur J Orthop
Surg Traumatol 2017;27:889-93.

3. Klussmann A, Gebhardt H, Liebers F, Rieger MA. Musculoskeletal
symptoms of the upper extremities and the neck: A cross-sectional
study on prevalence and symptom-predicting factors at visual display
terminal (VDT) workstations. BMC Musculoskelet Disord 2008;9:96.

4. Lee DH, Park JE, Yoon DM, Yoon KB, Kim K, Kim SH. Factors
associated with increased risk for clinical insomnia in patients with
postherpetic neuralgia: A retrospective cross-sectional study. Pain Med
2016;17:1917-22.

5. Cleland JA, Whitman JM, Fritz JM, Palmer JA. Manual physical
therapy, cervical traction, and strengthening exercises in patients
with cervical radiculopathy: A case series. J Orthop Sports Phys Ther
2005;35:802-11.

6. Liang L, Feng M, Cui X, Zhou S, Yin X, Wang X, ef al. The effect
of exercise on cervical radiculopathy: A systematic review and
meta-analysis. Medicine (Baltimore) 2019;98:¢17733.

7. Ahn J, Tabaraee E, Singh K. BMP-2-induced neuroforaminal bone
growth in the setting of a minimally invasive transforaminal lumbar
interbody fusion”. J Spinal Disord Tech 2015;28:186-8.

8. Thoomes E, Thoomes-de Graaf M, Cleland J, Gallina A, Falla D. Timing
of evidence-based non-surgical interventions as part of multimodal
treatment guidelines for the management of cervical radiculopathy:
A Delphi study protocol. BMJ Open 2021;11:¢043021.

9. Donk RD, Verbeek ALM, Verhagen WIM, Groenewoud H, Hosman AJF,
Bartels RHMA. What’s the best surgical treatment for patients with
cervical radiculopathy due to single-level degenerative disease? A
randomized controlled trial. PLoS One 2017;12:e0183603.

10. Johansen TO, Sundseth J, Fredriksli OA, Andresen H, Zwart JA,
Kolstad F, er al. Effect of arthroplasty vs fusion for patients with
cervical radiculopathy: A randomized clinical trial. JAMA Netw Open
2021;4:¢2119606.

11. MacDowall A, Skeppholm M, Lindhagen L, Robinson Y, Olerud C.
Effects of preoperative mental distress versus surgical modality,
arthroplasty, or fusion on long-term outcome in patients with cervical
radiculopathy. J Neurosurg Spine 2018;29:371-9.

12. Pelletier Y, Gille O, Vital JM. An anterior dislocation after Mobi-C
cervical disc arthroplasty. Asian J Neurosurg 2020;15:719-21.

13. SunC,LiY,FengR, Han S. Study on biomechanical analysis of two-level
cervical Mobi-C and arthrodesis. Am J Transl Res 2021;13:12714-23.

14. Lin T, Wang Z, Chen G, Liu W. Predictive effect of cervical sagittal
parameters on conservative treatment of single-segment cervical
spondylotic radiculopathy. World Neurosurg 2020;134:e1028-36.

15. Crowther M, Lim W, Crowther MA. Systematic review and
meta-analysis methodology. Blood 2010;116:3140-6.

16. Riley RD, Moons KGM, Snell KIE, Ensor J, Hooft L, Altman DG, ef al.
A guide to systematic review and meta-analysis of prognostic factor
studies. BMJ 2019;364:k4597.

17. Uman LS. Information management for the busy practitioner:
Systematic reviews and meta-analyses. J Am Acad Child Adolesc
Psychiatry 2011;20:57-9.

18. Akhter S, Pauyo T, Khan M. What is the difference between a systematic
review and a meta-analysis? In: Basic Methods Handbook for Clinical
Orthopaedic Research: A Practical Guide and Case Based Research
Approach. Springer; 2019. p. 331-42.

Advanced Biomedical Research | 2023



[Downloaded free from http://www.advbiores.net on Sunday, August 27, 2023, IP: 5.63.15.3]

20.

21.

22.

23.

24.

25.

26.

27.

28.

Almasi, ef al.: A systematic review and network meta-analysis

. Ahn E, Kang H. Introduction to systematic review and meta-analysis.

Korean J Anesthesiol 2018;71:103-12.

Alhazzani W, Alshamsi F, Belley-Cote E, Heels-Ansdell D,
Brignardello-Petersen R, Alquraini M, et al. Efficacy and safety of stress
ulcer prophylaxis in critically ill patients: A network meta-analysis of
randomized trials. Intensive Care Med 2018;44:1-11.

Salari N, Jafari S, Darvishi N, Valipour E, Mohammadi M, Mansouri K,
et al. The best drug supplement for obesity treatment: A systematic
review and network meta-analysis. Diabetol Metab Syndr 2021;13:110.
Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M,
et al. Preferred reporting items for systematic review and meta-analysis
protocols (PRISMA-P) 2015 statement. Rev Esp Nutr Humana y Diet
2015;350:27647.

Young IA, Dunning J, Butts R, Cleland JA, Fernandez-de-Las-Penas C.
Psychometricpropertiesofthenumericpainratingscaleandneck disability
index inpatients with cervicogenic headache. Cephalalgia2019;39:44-51.
Scholz SS, Borgstedt R, Ebeling N, Menzel LC, Jansen G, Rehberg S.
Mortality in septic patients treated with vitamin C: A systematic
meta-analysis. Crit Care 2021;25:17.

Coric D, Nunley PD, Guyer RD, Musante D, Carmody CN, Gordon CR,
et al. Prospective, randomized, multicenter study of cervical arthroplasty:
269 Patients from the Kineflex|C artificial disc investigational device
exemption study with a minimum 2-year follow-up. Clinical article.
J Neurosurg Spine 2011;15:348-58.

Dunn C, Moore J, Sahai N, Issa K, Faloon M, Sinha K, et a/. Minimally
invasive posterior cervical foraminotomy with tubes to prevent
undesired fusion: A long-term follow-up study. J Neurosurg Spine
2018;29:358-64.

Gornet MF, Burkus JK, Shaffrey ME, Nian H, Harrell FE Jr. Cervical disc
arthroplasty with prestige LP disc versus anterior cervical discectomy
and fusion: Seven-year outcomes. Int J Spine Surg 2016;10:24.
Radcliff K, Coric D, Albert T. Five-year clinical results of cervical
total disc replacement compared with anterior discectomy and fusion
for treatment of 2-level symptomatic degenerative disc disease:
A prospective, randomized, controlled, multicenter investigational
device exemption clinical trial. J Neurosurg Spine 2016;25:213-24.

Advanced Biomedical Research| 2023

29.

30.

31.

32.

33.

34.

35.

36.

37.

Skeppholm M, Lindgren L, Henriques T, Vavruch L, Lofgren H,
Olerud C. The Discover artificial disc replacement versus fusion in
cervical radiculopathy-A randomized controlled outcome trial with
2-year follow-up. Spine J 2015;15:1284-94.

Vleggeert-Lankamp  CLA, Janssen TMH, van Zwet E,
Goedmakers CMW, Bosscher L, Peul W, et al. The NECK trial:
Effectiveness of anterior cervical discectomy with or without interbody
fusion and arthroplasty in the treatment of cervical disc herniation; a
double-blinded randomized controlled trial. Spine J 2019;19:965-75.
Kato S, Takeshita K, Matsudaira K, Tonosu J, Hara N, Chikuda H.
Normative score and cut-off value of the neck disability index. J Orthop
Sci 2012;17:687-93.

Ning GZ, Kan SL, Zhu RS, Feng SQ. Comparison of Mobi-C cervical
disc arthroplasty versus fusion for the treatment of symptomatic cervical
degenerative disc disease. World Neurosurg 2018;114:¢224-39.

Hisey MS, Zigler JE, Jackson R, Nunley PD, Baec HW, Kim KD, et al.
Prospective, randomized comparison of one-level Mobi-C cervical total
disc replacement vs. anterior cervical discectomy and fusion: Results at
S-year follow-up. Int J Spine Surg 2016;10:10.

Coric D, Guyer RD, Nunley PD, Musante D, Carmody C, Gordon C,
et al. Prospective, randomized multicenter study of cervical arthroplasty
versus anterior cervical discectomy and fusion: 5-year results with a
metal-on-metal artificial disc. J Neurosurg Spine 2018;28:252-61.
Maislin G, Maislin DG, Keenan BT, Alvis MR. Preliminary clinical
outcomes from the polyetheretherketone on ceramic simplify™ Disc
FDA IDE Trial. J Spine Neurosurg 2018;3:1539.

MacDowall A, Skeppholm M, Lindhagen L, Robinson Y, Lofgren H,
Michaélsson K, et al. Artificial disc replacement versus fusion in patients
with cervical degenerative disc disease with radiculopathy: 5-year
outcomes from the National Swedish Spine Register. ] Neurosurg Spine
2018;30:159-67.

Lanman TH, Burkus JK, Dryer RG, Gornet MF, McConnell J,
Hodges SD. Long-term clinical and radiographic outcomes of the
Prestige LP artificial cervical disc replacement at 2 levels: Results from
a prospective randomized controlled clinical trial. J Neurosurg. Spine
2017;27:7-19.



