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Background: This study aimed to compare the clinical outcomes of Zero-P and
ROI-C devices applied to anterior cervical discectomy and fusion (ACDF) surgery
of cervical degenerative disc disease (CDDD).

Methods: From January 2020 and December 2020, 56 patients with CDDD who
underwent ACDF using Zero-P or ROI-C were included in this retrospective
study. The outcomes included visual analogue scale (VAS) score, Japanese
Orthopedic Association (JOA) score, neck disability index (NDI) score, Cobb
angle, dysphagia, and bone fusion rate. Dysphagia was assessed using the
Bazaz grading system. The comparison of outcomes between the two groups
was based on the 2-year follow-up time point, which was defined as the last
follow-up visit.

Results: The Zero-P group included 16 males and 14 females, with a mean age
of 56.2 (range, 35-65) years. The ROI-C group included 11 males and 15 females,
with a mean age of 57.4 (range, 36—67) years. There was no significant difference
in gender and mean age between the two groups. There were no significant
differences in VAS score, JOA score, NDI score, Cobb angle, dysphagia, and
bone fusion rate between two groups at the last follow up visit. In the Zero-P
group, the duration of surgeries involving C3-4 or C6-7 segments was
significantly longer than those including C4-5 or C5-6 segments (135.0 +
19.0 vs. 1056 +17.5min, P<0.05). In surgeries involving C3-4 or C6-7
segments, the operation time of ROI-C was significantly shorter than that of
Zero-P (106.5+19.5 vs.112.2 + 20.5 min, P<0.05). There were no significant
differences in the dysphagia or cage subsidence rates between the Zero-P and
ROI-C groups (P>0.05). The Cobb angle in the last follow-up visit in the
Zero-P group (24.4+4.5°) was significantly higher than that in the ROI-C
group (18.1+ 2.3°) (P<0.05).

Abbreviations

ACDF, anterior cervical discectomy and fusion; CDDD, cervical degenerative disc disease; VAS, visual
analogue scale; JOA, Japanese orthopedic association; NDI, neck disability index; PCC, plate-cage
construct; MRI, magnetic resonance imaging; CROM, cervical range of motion; DHI, disc height index.
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Conclusions: ACDF using ROI-C device showed an efficacy similar to the Zero-P
device, as well as a shorter operation time for surgeries involving C3-4 or C6-7
segments. However, ROI-C could cause more loss of Cobb angle over time,
which could lead to uncomfortable symptoms.

KEYWORDS

retrospective study, anterior cervical discectomy and fusion, cervical disc degenerative
disease, ROI-C, Zero-P, 2-year follow-up

Background

Cervical degenerative disc disease (CDDD) is a common spinal
cord disorder affecting older people (1). Anterior cervical
discectomy and fusion (ACDF) has been considered as the gold-
standard treatment for symptomatic cervical spondylosis refractory
to conservative management (2, 3). The plate-cage construct (PCC)
applied to ACDF has become the standard method of anterior
reconstruction to allow complete and immediate stability, thereby
improving clinical outcomes (4). However, PCC is associated
with complications, such as dysphasia, tracheoesophageal injury,
and plate and screw loosening (5, 6). To minimize these
complications, studies suggested some new anterior cervical
interbody fusion and internal fixation systems, including the
Zero-P and ROI-C devices (7, 8).

Both the Zero-P and ROI-C devices involve a cage, while their
fixation styles differ. The former involves four screws, while the
latter includes two clips, which can provide instant stability.
Previous studies demonstrated that the Zero-P or ROI-C implant
may achieve comparable outcomes with the PCC in terms of
improving clinal outcomes and radiological parameters (9, 10).
However, Zero-P or ROI-C implant have lower rates of surgical
complications, such as dysphagia and cage subsidence (11, 12),
because the two devices have a stable and compact
“zero-profile” structure (1, 13).

Nevertheless, few studies have compared clinical outcomes and
radiological parameters between Zero-P and ROI-C devices.
Because of their similar structure, it is more necessary to compare
their advantages and disadvantages for ACDF. The present study
aimed to compare the two devices (Zero-P or ROI-C) for patients
with  CDDD undergoing ACDF in terms of better clinical
outcomes and lower complication rates. The conclusion would
provide valuable guidance for clinicians in selecting anterior

cervical interbody fusion and internal fixation systems.

Methods
Study design and patients

This retrospective study included 56 patients with CDDD who
underwent ACDF from January 2020 and December 2020. The
inclusion criteria were as follows: (1) all patients had symptomatic
CDDD and did not respond to at least 6 months of conservative
treatment; (2) spinal cord or nerve root compression recently
observed on magnetic resonance imaging (MRI); (3) consistency
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of clinical manifestations with radiological findings and physical
examinations. The exclusion criteria were as follows: (1) treatment
of >3 segments; (2) diagnosis of CDDD complicated with other
spinal diseases (e.g., ossification of the posterior longitudinal
ligament, hypertrophic ligamentum flavum, spinal tumors, cervical
spinal trauma, spinal infections, severe osteoporosis, etc.); (3) a
history of cervical spine injury or surgical intervention; (4) non-
contiguous affected segments. Eligible patients were divided into
two groups based on the type of implant used.

Patients were further subdivided according to the affected
segments, which might influence the lenghth of operation time.
Group A included C3-4 or C6-7 segments, and group B
included C4-5 or C5-6 segments. The operation time was
compared between groups A and B.

This study was approved by the Ethics Committee of the Third
Hospital of Hebei Medical University (Shijiazhuang, China). The
patients/participants provided their written informed consent to
participate in this study. I confirm that all methods were
performed in accordance with the relevant guidelines. All
procedures were performed in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki and its
later amendments.

Treatment process

According to medical records, all patients underwent surgery
by the same senior surgeon. Preoperative x-ray (anterior-
posterior, lateral, and flexion-extension), computed tomography
(CT, sagittal reconstruction) and MRI were performed on each
patient to confirm the affected segment(s). A Zero-P (DOUBLE
MEDICAL, China) or ROI-C cage (LDR, French) (Figure 1) with
an appropriate size (filled with allograft cancellous chips) was
implanted into the segmental interbody region according to the
trial spacers. Patients were asked to wear a neck brace for 4-6
weeks to avoid cervical flexion-extension.

Data collection and definitions

All patients were followed up for at least 2 years. Clinical and
radiological data were retrospectively collected preoperatively and
at 24 months after surgery using medical records. The visual
analogue scale (VAS) score was used to assess the level of neck
and arm pain before surgery and at the last follow-up visit. The
modified Japanese Orthopedic Association (JOA) scoring system
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A B

FIGURE 1

The schematic diagram of two devices. The ROI-C device: (A) anterior view; (B) lateral view; the Zero-P device: (C) anterior view; (D) lateral view.

Cc D

was used to assess functional status before surgery and at the last
follow-up visit. The recovery rate (%) at the last follow-up visit
was calculated using the Hirabayashi’s et al. method (14): (post-
JOA score)/(17—preoperative
score) x 100%. The final recovery rate was classified as follows:
<25%, poor; 25%-49%, fair; 50%-74%, good; and >75%,
excellent. The neck disability index (NDI) was utilized to
determine the degree to which neck pain was interfered with

operative score—pre-operative

patients’ ability to manage activities of daily living. Cervical
lordosis (CL) was measured as the C2-C7 Cobb angle. The
cervical range of motion (CROM) was defined as the sum of the
C2-C7 Cobb angle on lateral x-ray images during flexion and
extension. The disc height index (DHI) was the distance from
the highest portion of the lower endplate of the cephalad
vertebra to the closest portion of the upper endplate of the
caudal vertebra. Subsidence was defined as the height loss >3 mm
at any of the two measured disc heights (15). Patients were
evaluated for dysphagia according to the subjective modified
Bazaz grading system (16). Successful fusion was defined as
<1l-mm of interspinous motion on flexion-extension radiographs,
with computed tomography follow-up if fusion status was
(17). Al
independent radiologists, and a third independent reading was

indeterminate radiographs were read by two

conducted in case of disagreement.

Statistical analysis

SPSS 25.0 software (IBM, Armonk, NY, USA) was used to
perform statistical analysis. Categorical variables were expressed as
number and percentile using frequency tables. Continuous variables
were presented as mean *standard deviation. For abnormally
distributed data, logarithmic transformation was utilized to
approximate the normal distribution. Paired #-test was utilized to
compare significant differences between pre- and post-operative
JOA score, VAS score, NDI score, CROM, C2-C7 Cobb angle, and
DHI. Independent-samples t-test was used to compare intergroup
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differences in JOA score, VAS score, NDI score, CROM, C2-C7
Cobb angle, and DHI. For categorical variables, Pearson’s )(2 test
and Fisher’s exact test were used. Differences were considered
statistically significant at P < 0.05.

Results

A total of 56 CDDD patients with a mean age of 56.6 (range,
34-65) years (27 men and 29 women) who underwent ACDF
from January 2020 to December 2020 were retrospectively

TABLE 1 Patient demographics.

Variable Zero-P ROI-C Total
(n=30) (EP)] (n=756)

Age (years) 56.2+5.4 57.4+47 56.6+5.1 0.281
Sex

Male 16 11 27 0.801

Female 14 15 29
Treated level
C3-4 3 2
C3-4 C4-5 2 3
C4-5 5 3
C4-5 C5-6 4 5 0.273
C5-6 8 7
C5-6 C6-7 3 2
C6-7 5 4
Operative time (min)

119.3 +23.0 108.9 +19.7 0.077

Group A 135.0 +19.0 1122 +20.5 0.010*
Group B 105.6 + 17.5% 106.5+19.5 0.892
Blood loss (ml) 56.5+12.5 539+ 15.7 0.326

*Significant difference between Zero-P and ROI-C using independent-samples
t-test; P<0.05.

#Significant difference between group A and group B using independent-samples
t-test; P<0.05. Group A: including C3-4 or C6-7 level; Group B: neither including
C3-4 or C6-7 level.
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included. The number of cervical spondylotic radiculopathy was
42, cervical spondylotic myelopathy 10, and adjacent segment
degeneration disease 4. The Zero-P group included 16 men and
14 women, with a mean age of 56.2 (range, 35-65) years. The
ROI-C group involved 11 men and 15 women, with a mean age
of 574 (range, 36-67) years.
characteristics were comparable between the two groups (Table 1).

Patients were divided into the ROI-C (Figure 2) and Zero-P
(Figure 3) groups. The two devices (Zero-P and ROI-C) achieved
similar clinical and radiographical outcomes after ACDF at 2-year

Demographic and baseline

follow-up. There were no significant differences in age, gender,
number of fused levels, operation time, or blood loss between the
Zero-P and ROI-C groups (all P>0.05, Table 1). However, the
comparison of operation time between group A (C3-4 or C6-7
segments) and group B (C4-5 or C5-6 segments) revealed a
significant difference (P <0.05, Table 2). There were significant
post-operative improvements for JOA score, VAS score, NDI
score, DHI, and C2-7 Cobb angle between the two groups
(P<0.05, Table 2). However, the final follow-up Cobb angle in the

10.3389/fsurg.2024.1392725

Zero-P group (24.4 + 4.5°) was significantly higher than that in the
ROI-C group (18.1+2.3°) (P<0.05). In addition, 4 (4/56, 7.1%)
patients with dysphagia and 1 (1/56, 1.7%) patient with cage
identified. There
significant difference between the Zero-P and ROI-C groups in the

subsidence were post-operatively was no
rates of dysphagia (P=0.615) or cage subsidence (P =0.464,
Table 2). Immediately after surgery, 3 and 1 patients had mild and
severe dysphagia, respectively. The above-mentioned 4 cases were
improved within 3 months. At 2-year follow-up, radiographical
examinations confirmed spinal fusion in all 56 patients, and the
recovery rates in the Zero-P and ROI-C groups were 76.6% and
76.9%, respectively (Table 3). Not neurological or vascular

complications or wound infection were perioperatively detected.

Discussion

This is a study that compared the ROI-C cage and Zero-P
device in ACDF. The present study showed that the two devices

FIGURE 2

angle decreased to 20° at the last follow-up visit.

ACDF using ROI-C. (A) Sagittal MRI. (B) Axial MRI. (C) C2—7 cobb angle was 16°. (D) Immediately after surgery, C2—7 cobb angle was 29°. (E) C2-7 cobb
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possess the similar efficacy, however the ROI-C device may have
the lower incidence rates of hoariness and dysphagia at the
cervical segment near the submandibular or sternal region, the
ROI-C device was also easy to operate at these segments.

Multiple studies suggested that ROI-C and Zero-P devices have
a high fusion rate (13, 18), which is consistent with the results of
the present study. The teeth of ROI-C and screws of Zero-P are
fitted into the vertebral body, making the cage more stable (11).
Using a ROI-C device, fused vertebrae was achieved at mean
time of 4.5-6.9 months (11). However, the 2-year bone fusion
rate of Zero-P device was 93.9%. In the present study, the two
groups achieved the bone fusion rate of 100% at the 2-year
follow-up. Due to retrospective design of the study, the fusion
rate was not recorded accurately before 2-year. The locking
system could ensure excellent primary stability of implant and
promote fusion (11).

The present study revealed that the dysphagia rate in the Zero-
P group was higher than that in the ROI-C group, while no

10.3389/fsurg.2024.1392725

significant difference was found. Operation time in the Zero-P
group was longer than that in the ROI-C group. Patients who
undergo longer time ACDF may be at a greater risk of post-
operative dysphagia (19). Longer time surgeries require a longer
duration of pulling the esophagus in the supine position.
Importantly, it was noted that the operation time in the group
A (C3-4 or C6-7 segments) was 20 min shorter for ROI-C than
Zero-P, and the operation time for Zero-P in group A was longer
than that in group B (C4-5 or C5-6 segments). There were no
significant differences between the two devices when the surgery
did not involve C3-4 or C6-7 segments. These results are in
accordance with previously reported findings (20). As the ROI-C
device only needs to be vertically hammered into the cervical
vertebra through a cage without obstruction by jaw or sternum,
it can therefore save time if surgery includes C3-4 or C6-7
segments (8). Accordingly, it might be a better choice to use the
ROI-C device if surgery includes C3-4 or C6-7 segments. This
surgical challenge may also be solved using a universal

D

FIGURE 3

cobb angle was 25° at the last follow-up visit.

ACDF using Zero-P. (A) Sagittal MRI. (B) Axial MRI. (C) C2—7 cobb angle was 15°. (D) Immediately after surgery, C2—7 cobb angle was 26°. (E) C2-7
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TABLE 2 Comparison of surgical outcomes between Zero-P and ROI-C.

Outcome

Zero-P

Preop | Last follow-up | Preop

ROI-C

Last follow-up

VAS score 73+22 19+1.6* 69+2.6 2.1+1.8*
JOA score 78+24 152 £2.8* 152 £2.8* 15.8 £3.1*
NDI score 525+7.6 12.6 £1.9* 54.8+9.7 12.8 £2.3*
CROM (°) 384+93 27.4+10.6* 39.1+9.6 28.1 +8.5*
Cc2-C7

Cobb angle (°) | 11.6+7.4 244 +4.5* 114+72 15.1 £2.3*%F
DHI (mm) 54+12 6.8+1.1 56%0.8 65+1.3
Dysphagia 3/30 1/26
Cage

subsidence 0/30 1/26
Bone fusion 30/30 26/26

CROM, cervical range of motion; DHI, disc height index; JOA, Japanese
orthopaedic association; NDI, neck disability index; VAS, visual analogue scale.
*Significant difference (P<0.05) between preop and last follow-up with
independent-samples t-test.

tSignificant difference (P<0.05) between Zero-P and ROI-C with independent-
samples t-test or Pearson’s y° test.

TABLE 3 Odom’s criteria for postoperative outcomes.

Efficiency Zero-P ROI-C X2 P-value
Excellent 8 7

Good 15 13

Fair 5 5

Poor 2 1

Success rate 23/30 (76.6%) 20/26 (76.9%) 0.001 0.982

No Significant difference in successful treatment rate between the two groups
using Pearson's z2 test; P> 0.05. Last follow-up CT value of Zero-P and Roi-C.

screwdriver (8). During ACDF surgery of Cervical Adjacent
Segment Disease, the screws of Zero-P device might be
blocked by the screws of plate-cage construct at the same
vertebrate, while ROI-C might avoid this unexpected result for
the shorter clips.

The results of the present study showed that the Cobb
angle significantly improved for both devices, with no
significant difference between the two groups. The post-
operative improvement of Cobb angle could be related to the
size of cage, which was implanted by a surgeon adopting the
same surgical standard. However, the present study revealed
that the Cobb angle in the ROI-C group was smaller than
that in the Zero-P group. Cho et al. compared the trend in
changes of Cobb angle at 2 vyears after implantation of
Stand-Alone cage and Zero-P device and concluded that
maintenance of normal cervical curvature was inferior with
Zero-P device (21). The decreased anterior Cobb angle in the
ROI-C group could be related to the fact that cross-sections
of the two fixed clips were small and the shear force was
larger. Although the clips did not easily regress, they may
become deeper (21). Conversely, the Zero-P device was
tightly screwed to the fusion cage. As they were firmly
screwed into the vertebra, the screws were unlikely to loosen

(22). In addition, 5 patients’ post-operative Cobb angles were
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smaller than their preoperative Cobb angles. CL loss or
kyphosis development could lead to cervical degeneration and
cause pain, dysfunction, and other uncomfortable symptoms
(23). Thus, other complications, such as CL in the long run,
should be considered when cage devices are applied to ACDF.

Overall, the Zero-P and ROI-C devices showed a similar
efficacy for ACDF. Both devices restored the normal physical
lordosis of cervical vertebral and foraminal height and could be
used in surgical discectomy. However, surgeons should take
operative segments and personal proficiency into account during
selection of cage devices.

The present study had several limitations. Firstly, because it
was a single-center study, its sample size was limited, we would
conduct a multi-center study in the future. Secondly, the
follow-up time was relatively short. Thirdly, due to poor
compliance of patients, we can not confirm specific time
point of fusion before two years. Finally, the fusion rates
were mainly obtained using radiographs, and fusion rates

might be therefore overestimated.

Conclusions

In summary, there was no significant difference in clinical
outcomes for ACDF between Zero-P and ROI-C devices. ROI-C
is an potential alternative device for ACDF surgeries involving
C3-4 or C6-7 segments. However, ROI-C may cause more
Cobb angle loss over time, which may cause uncomfortable
symptoms. Additional large-scale biomechanical studies on cage
stability with a longer follow-up time should be conducted in
the future.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the
Institutional Review Board of the Third Hospital of Hebei
Medical University. The
accordance with the local
requirements. Written informed consent for participation in

studies were conducted in

legislation and institutional

this study was provided by the participants’ legal guardians/
next of kin.
Author contributions

PW: Writing - draft. SY: Data
Investigation, Writing - original draft. YW: Data curation,

original curation,

Formal Analysis, Writing - review & editing. QW: Data

frontiersin.org


https://doi.org/10.3389/fsurg.2024.1392725
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Wu et al.

curation, Supervision, Writing - original draft. YZ: Writing -
review & editing.

Funding

The authors declare financial support was received for the
research, authorship, and/or publication of this article.

The study was funded by the Major Research Plan of National
Natural Science Foundation of China (91949203), the National
Natural Science Foundation of China (82272578). The Social

Development Technology Collaborative Innovation System

Project (High-level hospital construction research project) Shao
Guan, China (220603234531179). Funders had no role in study
design, data, collection and analysis, decision to publish, or
preparation of the manuscript.

References

1. Zhang J, Liu H, Bou EH, Jiang W, Zhou F, He F, et al. Comparative study between
anterior cervical discectomy and fusion with ROI-C cage and laminoplasty for
multilevel cervical spondylotic myelopathy without spinal stenosis. World
Neurosurg. (2019) 121:¢917-24. doi: 10.1016/j.wneu.2018.10.016

2. Babici D, Johansen PM, Miller TD, Snelling B. Five-level anterior cervical
discectomy and fusion. Cureus. (2021) 13:¢19961. doi: 10.7759/cureus.19961

3. Wang KF, Duan S, Zhu ZQ, Liu HY, Liu CJ, Xu S. Clinical and radiologic features of
3 reconstructive procedures for the surgical management of patients with bilevel cervical
degenerative disc disease at a minimum follow-up period of 5 years: a comparative study.
World Neurosurg. (2018) 113:¢70-6. doi: 10.1016/j.wneu.2018.01.157

4. Abudouaini H, Wu T, Liu H, Wang B, Chen H, Li L. Comparison of the
postoperative motion stabilization between anterior cervical decompression and
fusion with a zero-profile implant system and a plate-cage construct. World
Neurosurg. (2022) 166:e484-94. doi: 10.1016/j.wneu.2022.07.033

5. Tasiou A, Giannis T, Brotis AG, Siasios I, Georgiadis I, Gatos H, et al. Anterior
cervical spine surgery-associated complications in a retrospective case-control study.
J Spine Surg. (2017) 3:444-59. doi: 10.21037/js5.2017.08.03

6. Tong MJ, Xiang GH, He ZL, Chen DH, Tang Q, Xu HZ, et al. Zero-profile spacer
versus cage-plate construct in anterior cervical diskectomy and fusion for multilevel
cervical spondylotic myelopathy: systematic review and meta-analysis. World
Neurosurg. (2017) 104:545-53. doi: 10.1016/j.wneu.2017.05.045

7.Sun Z, Liu Z, Hu W, Yang Y, Xiao X, Wang X. Zero-profile versus cage and plate
in anterior cervical discectomy and fusion with a minimum 2 years of follow-up: a
meta-analysis. World Neurosurg. (2018) 120:e551-61. doi: 10.1016/j.wneu.2018.08.128

8. He S, Zhou Z, Shao X, Zhou L, Zhang C, Zhou X, et al. Comparing the bridge-
type zero-profile anchored spacer (ROI-C) interbody fusion cage system and anterior
cervical discectomy and fusion (ACDF) with plating and cage system in cervical
spondylotic myelopathy. Orthop Surg. (2022) 14:1100-8. doi: 10.1111/0s.13268

9.Li Z, Zhao Y, Tang J, Ren D, Guo J, Wang H, et al. A comparison of a new zero-
profile, stand-alone Fidji cervical cage and anterior cervical plate for single and
multilevel ACDF: a minimum 2-year follow-up study. Eur Spine J. (2017)
26:1129-39. doi: 10.1007/500586-016-4739-2

10. Yun DJ, Lee SJ, Park SJ, Oh HS, Lee Y], Oh HM, et al. Use of a Zero-profile
device for contiguous 2-level anterior cervical diskectomy and fusion: comparison
with cage with plate construct. World Neurosurg. (2017) 97:189-98. doi: 10.1016/j.
wneu.2016.09.065

11. Zhou J, Li ], Lin H, Li X, Zhou X, Dong J. A comparison of a self-locking stand-
alone cage and anterior cervical plate for ACDF: minimum 3-year assessment of
radiographic and clinical outcomes. Clin Neurol Neurosurg. (2018) 170:73-8.
doi: 10.1016/j.clineuro.2018.04.033

12. Laratta JL, Shillingford JN, Saifi C, Riew KD. Cervical disc arthroplasty: a
comprehensive review of single-level, multilevel, and hybrid procedures. Global
Spine J. (2018) 8:78-83. doi: 10.1177/2192568217701095

Frontiers in Surgery

07

10.3389/fsurg.2024.1392725

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

13. Zhang T, Guo N, Gao G, Liu H, Li Y, Gao F, et al. Comparison of outcomes
between Zero-P implant and anterior cervical plate interbody fusion systems for
anterior cervical decompression and fusion: a systematic review and meta-analysis
of randomized controlled trials. J Orthop Surg Res. (2022) 17:47. doi: 10.1186/
513018-022-02940-w

14. Hirabayashi S. Recent surgical methods of double-door laminoplasty of the
cervical spine (Kurokawa’s method). Spine Surg Relat Res. (2018) 2:154-8. doi: 10.
22603/ssrr.2017-0061

15. Noordhoek I, Koning MT, Jacobs WCH, Vleggeert-Lankamp CLA. Incidence
and clinical relevance of cage subsidence in anterior cervical discectomy and fusion:
a systematic review. Acta Neurochir. (2018) 160:873-80. doi: 10.1007/s00701-018-
3490-3

16. Perez-Roman RJ, Luther EM, McCarthy D, Lugo-Pico ]G, Leon-Correa R,
Vanni S, et al. National trends and correlates of dysphagia after anterior cervical
discectomy and fusion surgery. Neurospine. (2021) 18:147-54. doi: 10.14245/ns.
2040452.226

17. Selby M, Clark S, Hall D, Freeman B. Radiologic assessment of spinal fusion.
J Am Acad Orthop Sur. (2012) 20(11):694-703. doi: 10.5435/00124635-201211000-
00003

18. Zhang Z, Li Y, Jiang W. A comparison of Zero-profile anchored spacer (ROI-C)
and plate fixation in 2-level noncontiguous anterior cervical discectomy and fusion- a
retrospective study. BMC Musculoskelet Disord. (2018) 19:119. doi: 10.1186/s12891-
018-2033-7

19. Wang T, Ma L, Yang DL, Wang H, Bai ZL, Zhang L], et al. Factors predicting
dysphagia after anterior cervical surgery: a multicenter retrospective study for
2 years of follow-up. Medicine. (2017) 96:€7916. doi: 10.1097/MD.
0000000000007916

20. Sun B, Shi C, Wu H, Xu Z, Lin W, Shen X, et al. Application of Zero-profile
spacer in the treatment of three-level cervical spondylotic myelopathy: 5-year
follow-up results. Spine. (2020) 45:504-11. doi: 10.1097/BRS.0000000000003312

21. Cho HJ, Hur JW, Lee JB, Han JS, Cho TH, Park JY. Cervical stand-alone
polyetheretherketone cage versus Zero-profile anchored spacer in single-level
anterior cervical discectomy and fusion: minimum 2-year assessment of
radiographic and clinical outcome. J Korean Neurosurg Soc. (2015) 58:119-24.
doi: 10.3340/jkns.2015.58.2.119

22. Chen Y, Liu Y, Chen H, Cao P, Yuan W. Comparison of curvature between the
Zero-P spacer and traditional cage and plate after 3-level anterior cervical discectomy
and fusion: mid-term results. Clin Spine Surg. (2017) 30:E1111-6. doi: 10.1097/BSD.
0000000000000440

23. Li T, Yang JS, Wang XF, Meng CY, Wei JM, Wang YX, et al. Can Zero-profile
cage maintain the cervical curvature similar to plate-cage construct for single-level
anterior cervical diskectomy and fusion? World Neurosurg. (2020) 135:¢300-6.
doi: 10.1016/j.wneu.2019.11.153

frontiersin.org


https://doi.org/10.1016/j.wneu.2018.10.016
https://doi.org/10.7759/cureus.19961
https://doi.org/10.1016/j.wneu.2018.01.157
https://doi.org/10.1016/j.wneu.2022.07.033
https://doi.org/10.21037/jss.2017.08.03
https://doi.org/10.1016/j.wneu.2017.05.045
https://doi.org/10.1016/j.wneu.2018.08.128
https://doi.org/10.1111/os.13268
https://doi.org/10.1007/s00586-016-4739-2
https://doi.org/10.1016/j.wneu.2016.09.065
https://doi.org/10.1016/j.wneu.2016.09.065
https://doi.org/10.1016/j.clineuro.2018.04.033
https://doi.org/10.1177/2192568217701095
https://doi.org/10.1186/s13018-022-02940-w
https://doi.org/10.1186/s13018-022-02940-w
https://doi.org/10.22603/ssrr.2017-0061
https://doi.org/10.22603/ssrr.2017-0061
https://doi.org/10.1007/s00701-018-3490-3
https://doi.org/10.1007/s00701-018-3490-3
https://doi.org/10.14245/ns.2040452.226
https://doi.org/10.14245/ns.2040452.226
https://doi.org/10.5435/00124635-201211000-00003
https://doi.org/10.5435/00124635-201211000-00003
https://doi.org/10.1186/s12891-018-2033-7
https://doi.org/10.1186/s12891-018-2033-7
https://doi.org/10.1097/MD.0000000000007916
https://doi.org/10.1097/MD.0000000000007916
https://doi.org/10.1097/BRS.0000000000003312
https://doi.org/10.3340/jkns.2015.58.2.119
https://doi.org/10.1097/BSD.0000000000000440
https://doi.org/10.1097/BSD.0000000000000440
https://doi.org/10.1016/j.wneu.2019.11.153
https://doi.org/10.3389/fsurg.2024.1392725
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Comparison of the efficacy of ROI-C cage with Zero-P device in anterior cervical discectomy and fusion of cervical degenerative disc disease: a two-year follow-up study
	Background
	Methods
	Study design and patients
	Treatment process
	Data collection and definitions
	Statistical analysis

	Results
	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


