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Objective: To compare the clinical efficacy and radioactivity of the bridge-type zero-profile anchored spacer (ROI-C)
interbody fusion cage and anterior cervical discectomy and fusion with plating and cage system (ACDF) for cervical
spondylotic myelopathy (CSM).

Methods: This is a retrospective contrastive study. We recruited 35 patients who received ROI-C (ROI-C group) and
34 patients who received ACDF (ACDF group), between January 2014 to January 2019, at our treatment center. The
ROI-C group comprised of 11 males and 24 females with a mean age of 61.59 � 8.21 years (range, 51–71 years).
The ACDF group comprised of 12 males and 22 females with a mean age of 60.15 � 7.52 years (range, 52–
74 years). Neck Disability Index (NDI), Japanese Orthopaedic Association score (JOA), Odom’s score, cervical Cobb
angle, fusion rate, adjoining ossification, and dysphagia.

Results: A total of 69 patients met the inclusion criteria, and these patients received more than two years of follow-up.
There were significant differences in surgical duration (101 � 22 min vs. 118 � 29 min) and blood loss (102 � 46 ml
vs. 145 � 58 ml) between two groups (P < 0.05). The JOA and NDI of these two groups of patients significantly
improved, when compared with those before the operation (P < 0.05). Twenty-nine of 35 patients in the ROI-C group and
27 of 34 patients in ACDF group achieved good or excellent outcomes according to Odom’s criteria. The cervical lordosis
of both two groups significantly increased, when compared with those before the operation (P < 0.05). In the ROI-C
group, the postoperative fusion rate was 85.7% at the 3-month follow-up and 100% at the final follow-up. In the ACDF
group, the postoperative fusion rate was 82.4% at the 3-month follow-up and 100% at the final follow-up. The dysphagia
incidence of the ACDF group was higher than that of the ROI-C group postoperatively and at the one month after surgery
(P < 0.05), but no significant difference was found in the incidence of dysphagia at final follow-up (P > 0.05).

Conclusion: Both ROI-C and ACDF achieved good therapeutic effects. However, ROI-C can reduce the operation time
and postoperative complications.
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Introduction

Cervical spondylotic myelopathy (CSM) is the most com-
mon progressive degenerative disease of the spine

among the geriatric population.1,2 Cervical spondylosis gen-
erally begins with degenerative alterations in the disk space
causing secondary changes in the surrounding soft tissue and
bony structures, which leads to progressive narrowing of the
spinal canal, followed by subsequent compression of the
dural sac, resulting in neurologic symptoms like hypaesthesia
and muscle weakness.3 Common conservative treatment
methods include drug therapy, neck brace protection and
traction therapy. However, these treatments are not effective
for severe CSM, which can lead to spinal cord dysfunction
and significantly reduce patients’ quality of life.4 A previous
study prospectively evaluated 62 patients with cervical mye-
lopathy over one year.5 It revealed that patients who received
surgery showed improvement in pain and functional status,
whereas conservatively managed patients performed fewer
daily activities and had progressive worsening of the neuro-
logical symptoms. Therefore, surgery remains the mainstay
of treatment in patients with severe CSM.

Fortunately, massive advancements in medical technol-
ogy and expertise have produced diverse surgical interven-
tions for CSM. Preservation or improvement of neurologic
function, correction of sagittal or coronal deformity, and
maintaining cervical spine stability are the main aims of sur-
gical intervention. Anterior cervical surgery is increasingly
used due to its high efficacy, minimal trauma, and rapid
recovery, especially in only 1 or 2 vertebral body levels.6,7

The bridge-type zero-profile anchored spacer (ROI-C) inter-
body fusion cage cervical cage is a novel interbody fusion
cage that involves a polyether rather ketone box and two
self-locking clips, which has gained success in numerous
clinical applications. The design of this cage offers a firm
biomechanical medium while avoiding contact between the
implant and the anterior vertebral soft tissue. In most cases,
an anterior plate (AP) is introduced with ACDF to increase
stability. AP fixation was shown to stimulate bone fusion,
lower risk of implant dislodges, preserve the physiological
curvature of cervical spine, and maintain intervertebral space
(IVS) height. Despite its many advantages, however, there
are a few drawbacks to AP usage, namely, increased risks of
soft tissue injury, dysphagia (DPh), fracture, internal fixation
failure, etc. Fortunately, several studies reported that AP fixa-
tion can be replaced with interbody fusion cage (IFC) to
reduce post-surgical complications, while enabling fixation
stability and excellent bone graft fusion.8,9

In the past, scholars have evaluated the efficacy and
safety of the ROI-C and ACDF operation methods.10 Under
the premise that these two surgical methods achieve the
same curative effect, it remains controversial to determine
which surgical method can more effectively reduce the
occurrence of related complications. In this study, we retro-
spectively analyzed 69 CSM patients who received surgery
with either ROI-C or ACDF. Our goal in this study was to
compare the advantages and disadvantages of using these

systems in the treatment of CSM. The present study aims:
(i) to assess the intraoperative indexes of both operations;
and (ii) to evaluate the postoperative scores and complica-
tions of both operations.

Materials and Methods

Inclusion and Exclusion Criteria

Inclusion Criteria
Patients include in the study: (i) patients had cervical
spondylotic myelopathy; and (ii) underwent ROI-C
or ACDF.

Exclusion Criteria
The exclusion criteria were: (i) prior cervical surgery, tumor,
or any serious disease; (ii) developmental stenosis and ossifi-
cation of the posterior longitudinal ligament; and (iii) severe
cervical instability or cervical fracture dislocation.

Patients
The study was approved by the Ethics Committee of the First
Affiliated Hospital of Soochow University (No. 206).
Between January 1, 2014 and January 1, 2019. Thirty-five
patients were recruited as the ROI-C cohort (ROI-C group).
Among them, 11 were males and 24 were females, with a
mean age of 61.59 � 8.21 years old (range, 51–71 years).
Simultaneously, we selected 34 patients for the ACDF group
(ACDF group). Among them, 12 were males and 22 were
females, with a mean age of 60.15 � 7.52 years old (range,
52–74 years).

Surgical Procedures

Anesthesia and Position
All surgeries were conducted by a highly experienced sur-
geon. In brief, the patients were provided with general anes-
thesia. All the patients were placed in the supine position
with their shoulders raised to realize the hyperextension of
the cervical vertebra.

The Zero-Profile Anchored Spacer (ROI-C) Group
After general anesthesia, with the patient placed in the
supine position, extensive decompression was performed,
including the removal of osteophytes, herniated discs and
posterior longitudinal ligament as indicated to achieve suffi-
cient decompression of the spinal cords and nerve roots. The
cartilage endplates were abraded carefully, and the bony
endplates were preserved to prevent possible subsidence. Fol-
lowing complete decompression, two intervertebral fusion
cages (ROI-C, LDR, Troyes, France) of appropriate sizes
were selected. The whole fusion cages were filled with sub-
tracted osteophyte and bone induction, and then the ROI-C
cages were placed into the whole intervertebral space to
2 mm from the front edge of the vertebral body. Once the
fluoroscopy position was satisfactory, Caspar intervertebral
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braces were slowly loosened and the impactors were used to
drive the fixed insert into the upper and lower vertebral bod-
ies along the lying groove for fixation.

The Anterior Cervical Discectomy and Fusion (ACDF)
Group
Following complete decompression, the appropriate inter-
vertebral fusion cages were selected according to the size of
the patient’s intervertebral space. The intervertebral fusion
cages were filled with decompressed osteophyte and bone
induction material, prior to placement into the whole inter-
vertebral space. The dynamic compression titanium plate,
with appropriate size and length (Medtronic, Minneapolis,
MN, USA), was, then, fixed in the adjacent upper and lower
vertebrae.

Outcome Measures

Japan Orthopedic Association Scores
The Japan Orthopaedic Association (JOA) scores11 were
used to assess the severity of clinical symptoms, JOA
scores consist of six categories: motor dysfunction of
the upper extremities, motor dysfunction in the lower
extremities, sensory function in the upper extremities,

sensory function in the trunk, sensory function in the
lower extremities, and bladder function.

Neck Disability Index
Neck disability index (NDI)12 is a self-rated disability ques-
tionnaire developed for patients with neck pain. It consists of
10 items: personal care, pain intensity, lifting, headaches,
reading, concentration, sleeping, driving, work, and leisure
activities. Each item is scored from 0–5, no disability to total
disability, with the maximum score being 50.

Odom’s Score
The effect of operation was determined by Odom’s score,13

and the grades were as follows: (i) excellent, symptoms and
signs disappeared after operation; (ii) good, most symptoms
and signs were relieved, and normal function was restored;
(iii) general, symptoms and signs were partially improved,
but the person could not move normally; and (iv) poor,
symptoms and signs were basically the same as before the
operation.

Bazaz Score
According to the Bazaz score,14 the degree of dysphagia was
divided into four grades, as follows: (i) none, no dysphagia;

Fig. 1 Schematic diagrams of the surgical procedure for the two operations: The ROI-C operation process (A–D) and the ACDF operation process

(E–H). (A) The cervical disc herniation compressing the spinal cord. (B) The removal of the herniated intervertebral discs and posterior longitudinal

ligament. (C) The installation of the ROI-C interbody fusion cages. (D) A schematic diagram of the ROI-C after operation. (E) The removal of the

herniated intervertebral discs and posterior longitudinal ligament. (F) The installation of interbody fusion cages. (G) The installation of cervical spine

front titanium plate. (H) A schematic diagram of ACDF after operation
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(ii) mild, almost no dysphagia; (iii) moderate, occasional dys-
phagia; and (iv) severe, severe dysphagia.

Cervical Lordosis
The Cobb angle was measured in the sagittal position of the
cervical spine, which formed between the perpendicular line
of the inferior end plate of the C2 and C7 vertebral bodies.

Fusion Rate and Adjacent Level Ossification
Post operation, the following conditions were used to deter-
mine whether radiologic fusion has taken place: (i) adjacent
vertebral displacement <2� in extension and flexion of neck;
(ii) unaltered intervertebral space (IVS) height; and
(iii) absence of a transparent line between the grafted bone
and the top and bottom vertebral endplates. The adjacent
level ossification development was evaluated.

Statistical Analyses
All data were collected and analyzed using IBM SPSS Statistics
v.19.0 (IBM, Chicago, IL, USA). All results are presented as
mean � standard deviation. The Student’s t-test was used for
numerical data, including age, operation time, blood loss, JOA
score, NDI score, and cervical lordosis angle. The Pearson’s chi-
square test and the Fisher’s exact test were used for categorical
data, including Odom criteria, adjacent level ossification, fusion
rate, and incidence of dysphagia. P < 0.05 was considered statisti-
cally significantly.

Results

General Results
Among the 69 participants selected for the study, 35 were
placed in the ROI-C group who received ROI-C (Figs 1–3)
and 34 were in the ACDF group who received ACDF
(Figs 1 and 4). The ROI-C group (n=35) consisted of
24 women and 11 men with a mean age of 61.59 � 8.21 years.

Fig. 2 A case involving a 65-year-old woman. She was enrolled in the ROI-C group: (A, B) Preoperative X-ray illustrating the disappearance of the

cervical vertebrae radian; (C) Preoperative CT depicting cervical degeneration, loss of physiological radian, and hyperosteogeny; (D) Preoperative MRI

indicating C3–C4 and C4–C5 cervical disc herniation. (E, F) Day 3 postoperation X-ray revealing C3–C4 and C4–C5 cervical discectomy, and the good

placement of the bridge-type ROI-C interbody fusion cages; (G, H) Year 2 postoperation X-ray illustrating the C3–C4 and C4–C5 cervical fusion, and the

good position of the bridge-type ROI-C interbody fusion cages
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The mean follow-up in the ROI-C group was 26.6 � 3.4 months.
The operative segments were C3–C5 (n= 5), C4-C6 (n= 21) and
C5–C7 (n = 9). The ACDF group (n = 34) consisted of
22 women and 12 men with a mean age of 60.15 � 7.52 years.
The mean follow-up in the ACDF group was 27.1 � 3.8 months.
The operative segments were C3–C5 (n = 4), C4–C6 (n = 19)
and C5–C7 (n = 11). The basic demographic data are presented
in Table 1.

The operation time of ROI-C group and ACDF group
was 101 � 22 min and 118 � 29 min, and the blood loss of
both groups was 102 � 46 ml and 145 � 58 ml, respectively.
There were significant differences in surgical duration and blood
loss between two groups (P < 0.05). The results are presented in
Table 1.

Surgical Outcomes

Japan Orthopaedic Association Scores
In the ROI-C group, the JOA score increased from
9.4 � 1.7 prior to operation to 13.6 � 2.2 after the

operation (P < 0.05), and was 14.8 � 1.6 at the final follow-
up. In the ACDF group, the JOA score improved from
9.8 � 1.5 prior to operation to 14.2 � 1.6 after the opera-
tion(P < 0.05), and remained at 14.9 � 1.7 in the subse-
quent follow-ups. However, there were no significant
differences in JOA score between both groups preopera-
tively and at the two postoperative follow-ups (P > 0.05)
(Table 2).

Neck Disability Index
In the ROI-C group, the NDI score reduced from
31.1 � 7.9 prior to operation to 15.9 � 4.7 (P < 0.05)
after the operation and remained at 13.4 � 4.6. In the
ACDF group, the NDI score reduced from 30.5 � 7.6
prior to operation to 15.1 � 4.9 (P < 0.05) after the oper-
ation and remained at 13.1 � 4.3. There were no signifi-
cant differences in NDI score between two groups
preoperatively and at the two postoperative follow-ups
(P > 0.05) (Table 2).

Fig. 3 A case involving a 62-year-old woman. She was enrolled in the ROI-C group: (A, B) Preoperative X-ray illustrating the disappearance of the

cervical vertebrae radian; (C) Preoperative CT depicting cervical degeneration, loss of physiological radian, and hyperosteogeny; (D) Preoperative MRI

indicating C5–C6 and C6–C7 cervical disc herniation. (E, F) Day 3 post operation X-ray revealing the C5–C6 and C6–C7cervical discectomy, and the

good placement of the bridge-type ROI-C interbody fusion cages; (G, H) Year 2 post operation X-ray depicting the C5–C6 and C6–C7 cervical fusion,

and good positioning of the bridge-type ROI-C interbody fusion cages

1104
ORTHOPAEDIC SURGERY

VOLUME 14 • NUMBER 6 • JUNE, 2022
RETROSPECTIVE STUDY



Fig. 4 A case involving a 67-year-old man. He was enrolled in the ACDF group. (A, B) Preoperative X-ray illustrating the disappearance of the cervical

vertebrae radian; (C) Preoperative CT scan depicting the disappearance of cervical vertebrae radian, and alteration in the intervertebral space;

(D) Preoperative MRI depicting the C4–C5 and C5–C6 cervical disc herniation. (E, F) Day 3 post operation X-ray revealing the C4–C5 and C5–C6 cervical

discectomy, and good positioning of the cages and plate; (G, H) Year 2 post operation X-ray demonstrating the C4–C5 and C5–C6 cervical fusion, and

good placement of the cages and plate

TABLE 1 General information

ROI-C ACDF P value

Number 35 34
Gender
Male 11 12
Female 24 22

Age (year) 61.59 � 8.21 60.15 � 7.52 0.451
Level
C3–C5 5 4
C4–C6 21 19
C5–C7 9 11

Follow-up (months) 26.6 � 3.4 27.1 � 3.8 0.566
Operation time (minute) 101 � 22 118 � 29 0.008
Blood loss (ml) 102 � 46 145 � 58 0.001

Abbreviation: ACDF, Anterior Cervical Discectomy and Fusion.; P value is given for comparison between ROI-C and ACDF groups.; P < 0.05, statistically significant.
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Odom’s Criteria
There were 82.9% of patients in the ROI-C group and 79.4%
of the patients in the ACDF group that achieved a good or
excellent outcome, and no significant difference was observed
between the two groups (Table 2).

Cervical Lordosis
The ROI-C group exhibited a cobb angle increase from
13.6 � 9.3 prior to operation to 18.2 � 9.4 after surgery and
it was at 17.9 � 8.8 at the subsequent ACDF group

(P < 0.05). The ACDF group exhibited a cobb angle increase
from 12.2 � 9.4 prior to operation to 17.3 � 8.4 after sur-
gery and it was at 17.1 � 9.6 at the subsequent ACDF group
(P < 0.05). There were no significant differences in cervical
lordosis angle between the two groups preoperatively and at
the two postoperative ACDF group (P > 0.05) (Table 3).

Fusion Rate and Adjacent Level Ossification
In the ROI-C group, the postoperative fusion rate was 85.7%
at the 3-month follow-up and 100% at the last follow-up.

TABLE 2 Clinical outcomes of two groups

ROI-C ACDF P value

JOA scores
Preoperative 9.4 � 1.7a 9.8 � 1.5a 0.304
Postoperative 1 month 13.6 � 2.2b 14.2 � 1.6b 0.191
Last follow-up 14.8 � 1.6b 14.9 � 1.7b 0.802

NDI scores
Preoperative 31.1 � 7.9a 30.5 � 7.6a 0.749
Postoperative 1 month 15.9 � 4.7b 15.1 � 4.9b 0.491
Last follow-up 13.4 � 4.6b 13.1 � 4.3b 0.781

Odom criteria 0.714
Excellent 10 (28.6%) 9 (26.4%)
Good 19 (54.3%) 18 (53.0%)
Fair 6 (17.1%) 7 (20.6%)
Poor 0 0

Abbreviations: JOA Japanese Orthopaedic Association, NDI Neck Disability Index; aP < 0.05 comparing with preoperative value.; bP value is given for comparison
between ROI-C and ACDF group.

TABLE 3 The mean outcomes of radiological parameters measured before operation and during follow-up(mean � SD)

ROI-C ACDF P value

Cervical lordosis
Preoperative 13.6 � 9.3a 12.2 � 9.4a 0.536
Postoperative 1 month 18.2 � 9.4b 17.3 � 8.4b 0.677
Last follow-up 17.9 � 8.8b 17.1 � 9.6b 0.719

Fusion rate
Postoperative 3 month 85.7% (30/35) 82.4% (28/34) 0.703
Final fusion 100% 100%

Adjacent level ossification 25.7% (9/35) 29.4% (10/34) 0.731

aP value is given for comparison between ROI-C and ACDF group.; b P < 0.05 comparing with preoperative value.

TABLE 4 Incidence of dysphagia

ROI-C ACDF P value

Dysphagia 17.1% (6/35) 44.1% (15/34) 0.015
One month postoperatively 2.9% (1/35) 20.6% (7/34) 0.021
Final follow-up 0% (0/35) 2.9% (1/34) 0.307

P value is given for comparison between ROI-C and ACDF groups; P < 0.05, statistically significant
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Finally, the adjacent level ossification was at 25.7%. In the
ACDF group, the postoperative fusion rate was 82.4% at
the 3-month follow-up and 100% at the last follow-up.
Finally, the adjacent level ossification was at 29.4%. No sig-
nificant differences were observed in cervical lordosis angle
between the two groups at the two postoperative follow-ups
(P > 0.05) (Table 3).

Complications
In the ROI-C group, 17.1% (6/35) patients experienced the
postoperative dysphagia. Five patients of them alleviated at
one month after surgery. No one experienced the postopera-
tive dysphagia at the final follow-up. The rate of adjacent
level ossification was 25.7% (9/35) at last follow-up. In the
ACDF group, 44.1% (15/34) patients experienced the postop-
erative dysphagia. Eight patients alleviated at one month
after surgery. However, there still one patient experienced
the postoperative dysphagia at the final follow-up. The rate
of adjacent level ossification was 29.4% (10/34) at final
follow-up. In addition, there was significant difference in the
incidence of dysphagia between two groups postoperatively
and at one month after surgery (P < 0.05). However, no sig-
nificant difference was found in the incidence of dysphagia
and the rate of adjacent level ossification at final follow-up
(P > 0.05) (Table 4).

Discussion

The advantage of surgical treatment lies in optimal preser-
vation of the physiological radian of the cervical verte-

bra, enhanced intervertebral fusion rate, and maintenance of
spinal stability.15,16 In this study, both types of surgeries
achieved a marked increase in the postoperative cervical
Cobb angle, compared to before the operation. This suggests
that both surgical types can effectively correct CSM. Hence,
the fusion and biomechanical stability of ROI-C are compa-
rable to that of ACDF.17 Moreover, the JOA and NDI scores
were greatly enhanced after both operations, and the
improved state remained throughout the length of this study,
thus confirming the efficacy of both procedures. Further-
more, ACDF outcome is highly dependent on the level of
decompression, Cobb angle restoration, and fusion stability.
AP fixation is commonly employed with ACDF to accelerate
interbody fusion and enhance cage stability. Bone fusion is
essential for the effective prevention of kyphosis and spinal
canal stenosis, which ultimately reduce spinal cord.18 Multi-
ple studies have evidenced the success of ROI-C usage in
surgeries. Wang et al.19 and Grasso et al.20 demonstrated a
fusion rate of 100% in patients receiving ROI-C, who were
monitored for the next 2 years. Similarly, Hofstetter et al.16

revealed a fusion rate of 95.2% with ROI-C after a mean
follow-up of 13.9 months. Moreover, based on the results
from this study, both patients receiving ROI-C and ACDF
achieved satisfactory bone fusion, with no discernible differ-
ence between them.

Compared to the ACDF, however, the ROI-C had
certain advantages. First, the operative wound was relatively

small and induced reduced bleeding. Moreover, despite req-
uiring comparable skin incision, the ROI-C procedure did
not require plate fixation and exposure of the adjoining ver-
tebrae. Instead, only the target IVS was exposed. Second, the
surgical duration was short due to the simplicity of the pro-
cedure. Moreover, the direct fixation of the cage via self-
locking clips saved critical operative time and was as effective
as the relatively longer ACDF procedure. Third, patients
undergoing ROI-C experienced less postoperative DPh, com-
pared to patient receiving ACDF. DPh is commonly
observed post ACDF, however, the related mechanisms are
not fully understood.21,22 Among the multiple factors regu-
lating DPh after surgery are the following: first, the pharyn-
geal and tracheal stimulation during anesthesia may cause
DPh. Based on multiple reports, postoperative atomization
can partially alleviate dysphagic symptoms and the recovery
period can last about 1 month. Second, soft tissue adhesion
after surgery may induce DPh. It is imperative to strip the
soft tissue covering the vertebral body in order to expose the
target location during surgery. In the ROI-C group, only the
IVS was exposed to carry out the procedure. However, in the
ACDF group, the plate was fixed in front of the vertebral
body, which resulted in greater exposure and increased
bleeding, thereby elevating risk of postoperative adhesion.
Third, studies show that anterior cervical plate usage
increases dysphagic risk.23 Unfortunately, following plate fix-
ation, the plate can protrude from the surface of cervical
body and lightly compress the esophagus.24,25 Several studies
suggest that employing a thinner plate fixation can lower
dysphagic risk.26 Moreover, using zero-profile anchored
spacer can also markedly lower dysphagic cases.27 Here, we
observed that the unique design of ROI-C enabled it to be
completely implanted within the IVS, hence avoiding esoph-
ageal compression. As a result, we showed that the ROI-C
group experienced remarkably lower incidences of DPh,
compared to the ACDF group. In fact, the difference was sig-
nificant both at the 1- and 3-month ACDF group. Taken
together, these data suggest that ROI-C can lower incidences
of early DPh.

Adjacent level ossification is one of the manifestations
of degenerative tissue surrounding the affected vertebrae.
Clinical pathology of adjacent segments, which represents
radiculopathological or myelopathological development aris-
ing from the movements of segments next to the fused loca-
tion, is a more serious problem compared to the
radiographically apparent pathology of adjoining segments.
This is due to the natural degeneration of the adjoining
joints and the increased activities of the top and bottom
joints induced by the aberrant fusion.28 Lee et al.29 proposed
the use of short plates with oblique screw tracks to dramati-
cally decrease the risk and severity of adjacent level ossifica-
tion, likely due to the maintenance of soft tissue separation
in front of the vertebrae.30,31 In our study, ROI-C group had
nine cases of adjacent level ossification, whereas ACDF
group had ten cases. However, by the last follow-up none of
the patients required surgery. We plan to further examine
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and assess the relationship between ROI-C, adjacent level
ossification, and the need for additional surgery in future
studies.

Limitations
Our work had certain limitations. First, our study was retro-
spective in nature, with restricted evidence level. Second,
there could be unintentional measurement errors. To cir-
cumvent this, we employed three experienced orthopedic
surgeons to individually measure the X-ray parameters.
Finally, our sample size was small, with relatively short
follow-up duration. This may have introduced unintentional
selection bias. To curb these limitations, we propose the need
of extensive randomized prospective investigations, involving
large patient population and long-term ACDF group, to vali-
date our conclusions.

Conclusion
Both ROI-C and ACDF can effectively correct CSM. How-
ever, ROI-C can reduce operation time, intraoperative bleed-
ing, and the risk of short-term dysphagia.
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