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Abstract

Background: Although anterior cervical discectomy and fusion (ACDF) is considered a gold standard approach for
surgical management of cervical disc herniation syndromes, the use of dynamic cervical implant (DCI) provided a
novel technique that aims at reconstruction of the anterior column while facilitating controlled neck motion and
reducing stress across the facet joints.

Aim of the work: The objective of this study is to evaluate the clinical and radiological outcome of the DCI surgery
in comparison to that achieved with ACDF using a conventional polyethylethylketone (PEEK) cage.

Materials and methods: This is a retrospective comparative study of 30 patients, with single level cervical
degenerative disc disease (DDD), managed by the authors, either by DCI (n = 15) or ACDF (n = 15). Clinical and
radiologic outcomes were assessed at 1, 3, and 12 months postoperatively. Clinical scoring systems included the
Visual Analog Scale for Neck (VAS-N) and Arm (VAS-A), the Neck Disability Index score (NDI), as well as the
evaluation of incidence of complications and neurological deterioration postoperatively. Radiographic evaluation
included the assessment of postoperative cervical implant fusion, as well as evaluating the incidence of implant
migration. Study duration was for two years from October 2016 to October 2018.

Results: Both the ACDF and DCI groups showed significant clinical improvement at 12 months postoperatively
regarding the clinical outcome including VAS-A, VAS-N, and NDI values (P = 0.001), while there was no significant
difference on comparing between the two groups as regard the VAS-N, the VAS-A, and the NDI at 1,3 and 12
months after surgery. The ACDF group however showed better rate of implant fusion at 12 months postoperatively
in contrast to the DCI group (80% and 26,7%, respectively) also, the ACDF group showed a lower rate of implant
subsidence at 12 months after surgery (P = 0.002). Besides, the incidence of implant migration was relatively high in
the DCI group (20%).

Conclusion: The clinical results for DCI arthroplasty for the management of single-level cervical DDD are equivalent
to those for ACDF; however, though providing an immediate dynamic stability, DCI is associated with a low fusion
rate, higher rates of implant subsidence, and relatively high implant migration rate. Larger series and further studies
should be considered with longer follow-up periods giving special attention to these issues.

Keywords: Dynamic cervical implant, DCI, Anterior cervical discectomy and fusion, Cervical disc disease, Adjacent
segment disease
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Introduction
Although anterior cervical discectomy and fusion
(ACDF) using a PEEK cage is considered the gold stand-
ard measure for the surgical management of cervical de-
generative disc disease (DDD [6, 12];) ; some studies
suggested that the rigid fixation maybe associated with
increased motion and increased intradiscal pressure in
the untreated levels adjacent to fused levels and subse-
quently may predispose to an increased risk of adjacent
segment disease [1].
New treatment approaches have been developed

searching for the optimal interface mechanics between
the device and adjacent bony endplates [2, 8] to restore
or preserve the mobility of the involved segment. Dy-
namic cervical implant (DCI) introduced in the past dec-
ade is a U-shaped titanium self-fixing dynamic spacer
that stabilizes the involved segment while maintaining a
motion-preserving strategy as it fits the concave surfaces
of the involved segment superior and inferior end plates
via its sharp serrations (teeth) on the upper and lower
ends to reduce the potential possibility of implant migra-
tion [9].
DCI theoretically provides controlled flexion–exten-

sion motion, the main subaxial spine motion, thus allow-
ing the spine to be functionally dynamic, while limiting
axial rotation and lateral bending, a motion which sig-
nificantly contributes to facet forces, besides its shock
absorption potential, to prevent transfer of stresses to
adjacent levels, and consequently reduce the possibility
of adjacent segment degeneration [10]. Recently pub-
lished studies evaluated the safety and efficiency of DCIs
in the management of single-segment cervical DDD [7,
15].
The objective of this study is to compare clinical and

radiological outcome from DCI surgery with that
achieved with ACDF using a PEEK cage.

Material and methods
This is a retrospective comparative study on 30 patients
with single-level cervical disc herniation, conducted in
the period between October 2016 to October 2018.
The patients were divided according to surgical ap-

proach into two groups, the ACDF group (15 patients)
and the DCI group (15 patients) who were operated all
through anterior approach for cervical discectomy sur-
gery followed by implant insertion. Patients were
followed up for 1, 3, 12 months. This study occurred at
Ain Shams University Hospitals.

Patient selection
Inclusion criteria
Patients must have the following criteria:

1. Adult individuals aged over 18 years old

2. Patients with a single-level cervical disc prolapse be-
tween C3 and C7 presented with radicular symp-
toms and neck pain without any motor deficit

3. Radiological results confirming the diagnosis
including plain X-ray (PXR; anteroposterior (A-P),
lateral views, and dynamic views) and magnetic res-
onance imaging (MRI)

4. Failed conservative management for at least 12
weeks

Exclusion criteria
Patients must not have the following:

1. Patients with multiple-level cervical disc prolapse
2. Patients with recurrent cervical disc prolapse (same

or new level)
3. Marked cervical instability (i.e., higher than 3-mm

translation)
4. Patients with myelopathic symptoms and/or signs

(to limit the possible variables in the study results)
5. The presence of other cervical spine pathologies

such as trauma, tumor, infection, or deformity
6. Posterior compressive cervical pathology

Preoperative data
Clinical evaluation
This will include the following:

� Patients’ demographics (age, sex)
� Relevant past medical and surgical history
� Full general and history and neurological

examination
� Clinical presentation and its duration including

assessment of the visual analogue scale (VAS) for
both neck and arm (VAS-N and VAS-A, respect-
ively) [4]

� Neck disability index (NDI) [14]

Radiological investigation

Plain radiographs The following are the anteroposter-
ior, lateral, and dynamic views to evaluate:

� Anatomy of the cervical spines including evaluation
of the facet joints; presence of degenerative changes;
neural foraminal dimensions, and bone density

� Measurement of preoperative disc height at the
surgical segment to assess stability of the spine on
dynamic views.

MRI Magnetic resonance imaging (MRI) of the cervical
spine without Gadolinium enhancement allowing ana-
tomical evaluation of the spine and spinal canal, nerve
roots, and spinal ligaments complex.
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Surgical technique
Following general anaesthesia and endotracheal intub-
ation, all patients were positioned supine with head in
neutral position. Skin incision was performed on the
right side of the anterior aspect of the neck according to
the operated level.
All had microscopic anterior cervical discectomy and

decompression of the neural canal and neural foraminae.
The end plates were carefully cleaned for any residual

disc material and any posterior bony osteophytes were
removed using Kerrison Rongeurs and/or a drill then
the posterior longitudinal ligament was resected.
Our patients were classified into two groups according

to the surgical procedure, each consisted of 15 patients.
The first group had a conventional PEEK cage ( Med-

tronic), while the second group were given a DCI (Para-
digm Spine). The determination of the implant size was
done by cage trials and evaluation through intra-
operative lateral radiography with special attention to
maximize the end plate–implant contact. The implant
was then inserted under slight distraction of the segment
using CASPAR vertebral distractors then compression
was applied to fixate the implant teeth/serrations of the
implant against the bony end plates.
A lateral fluoroscopic image was obtained to ensure

safe and proper positioning of the implant.
Finally, closure was performed in a routine fashion

over a suction drain. All patients received prophylactic
antibiotics perioperatively and were requested to start
ambulation on the next day using a hard neck collar for
a couple of months. The drains were removed at 24 h.
Intraoperative and postoperative data including intra-

operative blood loss, operative time, the incidence of
postoperative neurological deficit, and the hospital stay
were recorded.
All surgeons accounting for performing the two proce-

dures were efficient with the same skill level.

Evaluation follow up
Clinical outcome
Assessment of the patients’ neurological outcome, for
the two groups, through evaluation of the post-operative
VAS scores for neck and arm pain as well as the NDI
scores at 1, 3, and 12 months postoperatively in com-
parison to preoperative scores.

Radiological outcome
Radiological outcome was assessed by plain X-ray (A-P,
lateral views) on the first postoperative day, then subse-
quent radiographs were done at 1, 3, and 12 months
after surgery.
Radiological evaluation for both groups included the

implant fusion rate, incidence of subsidence, assessment
of Cobb’s angle and the cervical lordotic curve, and the

identification of possible implant migration defined as
an A-P or lateral change of the implant position in com-
parison with the radiograph obtained on the first post-
operative day. Whereas fusion was described as a less
than 1-mm motion between the tips of the spinous pro-
cesses in dynamic radiographs and/or the presence of
bridging bony trabeculae.

Statistical analysis
Continuous variables are expressed as mean and stand-
ard deviation (SD). Categorical variables are expressed as
frequencies and percents. Numerical variables were
compared between the two study groups using student t
test. Chi square and Fisher’s exact test were used to com-
pare categorical variables. Repeated measure analysis of
variance (ANOVA) was used to compare means of clin-
ical outcome measurements that is made several times.
A significance level of P < 0.05 was used in all tests. All
statistical procedures were carried out using Statistical
Package for the Social Sciences (SPSS) version 20 for
Windows (SPSS Inc, Chicago, IL, USA).

Results
All the patients’ preoperative data was studied and ana-
lyzed. There were 20 (67%) males and 10 (33%) female
patients. Their age ranged from 32 to 60 years, with a
mean age of 47.6 (± 8.09 SD) years in the ACDF group,
and a mean age of 46.6 (± 8.79 SD) years in the DCI
group.
In ACDF subjects, the pathological level was C3–4 in

a single (6.7%) patient, C4–5 in 3 (20%) patients, C5–6
in 7 (46.7%) patients, and C6–7 in 4 (26.7%) patients in
contrast to 1(6.7%), 4 (26.7%), 7 (46.7%), and 3 (20%) pa-
tients in the DCI group respectively.
The left side was the pathological side in 7 (46.7%) pa-

tients and the right side accounted for 5 (33.3%) patients
in the ACDF group, while the remaining 3 (20%) pa-
tients were presented with bilateral symptoms. In the
DCI group, the left side was involved in 8 (53.3%) pa-
tients, the right side in 5 (33.3%) patients, and bilateral
complaint was noted in 2 (13.4%) cases.
There was no statistically significant difference found

between both groups regarding demographic data of the
studied patients (Table 1).

ACDF group
Both VAS-N and VAS-A expressed significant postoper-
ative improvement following ACDF surgery. Considering
VAS-N evaluation, the mean values for the preoperative
assessment, at the first, third, and twelfth months
follow-up showed a statistically highly significant values
on comparing between the preoperative and the postop-
erative results throughout the follow-up intervals (P =
0.001), a highly significant value on comparing the first
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to the third and to the twelfth postoperative months,
and a statistically significant value on comparing the im-
provement between the third and the twelfth months
postoperatively (Table 2).
Similarly, a statistically highly significant improvement

in VAS-A was noted on comparing the preoperative re-
sults to those at 1, 3, and 12 months postoperatively (P
= 0.001), and a highly significant value on comparing the
first to the third and the twelfth postoperative months,
while the comparison between the third to the twelfth
postoperative months was statistically significant (P =
0.041, Table 3).

The NDI improved postoperatively; the mean values
revealed a statistically highly significant improvement on
comparing the preoperative results to those at 1, 3, and
12 months postoperatively (P = 0.001), and a highly sig-
nificant value on comparing the first to the third and to
the twelfth postoperative months, while the comparison
between the third to the twelfth postoperative months
was statistically non-significant (P > 0.05, Table 4).

DCI group
Both VAS-N and VAS-A improved after DCI surgery;
there was a statistically highly significant improvement
regarding both VAS-N and VAS-A on comparing the
preoperative to the postoperative results throughout the
follow-up intervals (P = 0.001). Similarly, a highly signifi-
cant value on comparing VAS-N of the first and the
third postoperative months to the twelfth postoperative
month (P = 0.001), in contrast to a statistically non-
significant value (P > 0.05) on comparing the improve-
ment between the first to the third month postopera-
tively (Table 5).
Also, a statistically highly significant value was noted

on comparing VAS-A of the first to the third and to the
twelfth postoperative months (P = 0.001), in contrast to
a statistically non-significant value (P > 0.05) on compar-
ing the improvement between the third to the twelfth
months postoperatively (Table 6).

Table 1 Demographic data of the studied patients

Group P Significance

ACDF DCI

Mean ± SD Mean ± SD

Age 47.60 8.09 46.60 8.79 0.748‡ NS

Duration (months) 10.40 4.47 10.93 9.17 0.841‡ NS

Sex

Male 9 60.0% 11 73.3% 0.439* NS

Female 6 40.0% 4 26.7%

Brachialgia

Right 5 33.3% 5 33.3% 1.0** NS

Left 7 46.7% 8 53.3%

Bilateral 3 20.0% 2 13.3%

Numbness

Negative 3 20.0% 8 53.3% 0.058* NS

Positive 12 80.0% 7 46.7%

Level

3,4 1 6.7% 1 6.7% 1.0** NS

4,5 3 20.0% 4 26.7%

5,6 7 46.7% 7 46.7%

6,7 4 26.7% 3 20.0%

ACDF Anterior cervical discectomy and fusion, DCI Dynamic cervical implant,
SD Standard deviation, NS Non significant
‡ Student t test
*Chi-square tests
**Fisher’s exact test

Table 2 Comparison between preoperative VAS-N and at
different follow-up intervals among ACDF group

Mean ±SD

Pre VAS-N 5.13 1.302

Post VAS-N 1 month 1.73 0.704

Post VAS-N 3 months 0.87 0.743

Post VAS-N 12 months 0.53 0.640

Repeated measure ANOVAs. Pre vs 1 month (HS), pre vs 3 months (HS), pre vs
12 months (HS), 1 month vs 3 months (HS), 1 month vs 12 months (HS), 3
months vs 12 months (S), using Post Hoc test
VAS-N Visual analogue scale for neck pain, SD Standard deviation, S Significant,
HS Highly significant

Table 3 Comparison between preoperative VAS-A and at
different follow-up intervals among ACDF group

Mean ± SD

Pre VAS-A 7.87 0.743

Post VAS-A 1 month 1.20 0.862

Post VAS-A 3 months 0.60 0.632

Post VAS-A 12 months 0.33 0.488

Repeated measure ANOVAs. Pre vs 1 month (HS), pre vs 3 months (HS), pre vs
12 months (HS), 1 month vs 3 months (HS), 1 month vs 12 months (HS), 3
months vs 12 months (S), using Post Hoc test
VAS-A Visual analogue scale for arm pain, SD Standard deviation, S Significant,
HS Highly significant

Table 4 Comparison between preoperative NDI and at different
follow-up intervals among ACDF group

Mean ± SD

Pre NDI 54.20 10.90

Post NDI 1 month 29.27 5.63

Post NDI 3 months 25.33 4.35

Post NDI 12 months 23.93 3.49

Repeated measure ANOVAs. Pre vs 1 month (HS), pre vs 3 months (HS), pre vs
12 months (HS), 1 month vs 3 months (HS), 1 month vs 12 months (HS), 3
months vs. 12 months (NS), using Post Hoc test
NDI Neck disability index, SD Standard deviation, HS Highly significant,
NS Non-significant
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Compared to the preoperative data, the NDI score sig-
nificantly decreased after surgery, the mean values re-
vealed a statistically highly significant improvement on
comparing the preoperative results to those at 1, 3, and
12 months postoperatively (P = 0.001), and a highly sig-
nificant value on comparing the first and the third to the
twelfth postoperative month; while the comparison be-
tween the first and the third postoperative months was
statistically non-significant (P > 0.05, Table 7).
Comparing the ACDF and the DCI groups, there were

no significant differences as regard baseline patient char-
acteristics (Table 8). Also, there were no significant dif-
ferences in clinical outcome at 1, 3, and 12 months after
surgery on comparing both groups regarding the VAS-
N, VAS-A, and the NDI (Figs. 1, 2, and 3). However,
subsidence was greater in the DCI group than it was in
the ACDF group, showing a statistically significant value
and a statistically highly significant value at 3 and 12
months, respectively (P = 0.035 and P = 0.002, Fig. 4).
Similarly, the fusion rate was 80% in the ACDF group
versus 26.7% the DCI group at 12 months postopera-
tively (P = 0.003). On the other hand, there was a statis-
tically significant value (P = 0.011) on comparing the
Cobb’s angle mean values preoperatively and at 12
months postoperatively between both groups being
higher in the ACDF group (13.79 ± 3.10 and 16.28 ±
3.17, respectively) in contrast to the DCI group (14.07 ±
3.474 and 15.453 ± 3.8381, respectively, Fig. 5).

Unintended durotomy occurred in a single patient in
the ACDF group, the cerebrospinal fluid (CSF) leak was
induced by a small dural tear that unfortunately was not
accessible to allow a primary repair, consequently the
tiny tear was covered intraoperatively with a small piece
of Gelfoam (Pfizer, New York) augmented by a small au-
togenous fat graft then observed patiently, luckily
complete cessation of CSF leakage was achieved; a sub
muscular drain was kept in an non-dependant location
with no suction while patient was confined to bed rest
with his head elevated 30° for two nights; then a stitch
was taken at its place when removed on postoperative
day 2; no subsequent collection or leakage was recorded.
Implant migration was recorded in three (20%) cases in
the DCI group; all were presented between the fourth
and the sixth week after the operation by acute onset of
severe dysphagia and recurrent neck pain; plain radio-
graphs revealed the migrating cage (Fig. 6), patients were
reoperated, and a larger implant was introduced instead.
Postoperatively, the patient experienced significant relief
of the acute symptoms. No cage migration was recorded
among the ACDF group.
A single patient of each group developed temporary

recurrent laryngeal nerve injury on the same side of op-
eration immediately after surgery; they received conser-
vative medical management and had complete recovery
within 1 month; similarly, one patient of each group had
postoperative superficial wound infection that was suc-
cessfully cured in less than 2 weeks using oral antibiotics
and frequent wound dressings.
A single patient of the DCI group developed immedi-

ate postoperative C5 palsy (deltoid muscle paresis, motor
Grade 3/5), yet there was no intraoperative neural injury
to explain the unfortunate event, and the postoperative
computed tomography (CT) scan did not reveal any sur-
gical finding; patient subsequently had an intense
physiotherapy and rehabilitation program and fully re-
covered deltoid function by the fourth postoperative
month.
There was no statistically significant difference regard-

ing the postoperative complications between the DCI

Table 5 Comparison between preoperative VAS-N and at
different follow-up intervals among DCI group

Mean ± SD

Pre VAS-N 4.53 1.407

Post VAS-N 1 month 1.53 0.743

Post VAS-N 3 months 1.60 1.765

Post VAS-N 12 months 0.60 0.828

Repeated measure ANOVAs. Pre vs 1 month (HS), pre vs 3 months (HS), pre vs
12 months (HS), 1 month vs 3 months (NS), 1 month vs 12 months (HS), 3
months vs 12 months (HS), using Post Hoc test
VAS-N Visual analogue scale for neck pain, SD standard deviation, HS highly
significant, NS non-significant

Table 6 Comparison between preoperative VAS-A and at
different follow-up intervals among DCI group

Mean ± SD

Pre VAS-A 7.27 1.033

Post VAS-A 1 month 0.73 0.594

Post VAS-A 3 months 0.33 0.488

Post VAS-A 12 months 0.2 0.414

Repeated measure ANOVAs. Pre vs 1 month (HS), pre vs 3 months (HS), pre vs
12 months (HS), 1 month vs 3 months (HS), 1 month vs 12 months (HS), 3
months vs. 12 months (NS), using Post Hoc test
VAS-A Visual analogue scale for arm pain, SD Standard deviation, HS Highly
significant, NS Non-significant

Table 7 Comparison between preoperative NDI and at different
follow-up intervals among DCI group

Mean ± SD

Pre NDI 46.47 10.882

Post NDI 1 month 29.20 6.483

Post NDI 3 months 30.33 14.676

Post NDI 12 months 23.47 4.764

Repeated measure ANOVAs. Pre vs 1 month (HS), pre vs 3 months (HS), pre vs
12 months (HS), 1 month vs 3 months (NS), 1 month vs 12 months (HS), 3
months vs. 12 months (HS), using Post Hoc test
NDI Neck disability index, SD Standard deviation, HS Highly significant,
NS Non-significant
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Table 8 Comparison between the two study groups as regard clinical and radiological findings preoperatively and postoperatively

GROUP P Significance

ACDF DCI

Mean ± SD Mean ± SD

Cobb’s angle pre 13.79 3.10 14.07 3.47 0.822* NS

Cobb’s angle post 12 months 16.29 3.17 15.45 3.84 0.522* NS

Pre VAS-N 5.13 1.30 4.53 1.41 0.236* NS

Post VAS-N 1 month 1.73 0.7 1.53 0.74 0.455* NS

Post VAS-N 3 months 0.87 0.74 1.6 1.76 0.149* NS

Post VAS-N 12 months 0.53 0.64 0.6 0.83 0.807* NS

Pre VAS-A 7.87 0.74 7.27 1.03 0.078* NS

Post VAS-A 1 month 1.20 0.86 0.73 0.59 0.095* NS

Post VAS-A 3 months 0.6 0.63 0.33 0.49 0.207* NS

Post VAS-A 12 months 0.33 0.49 0.2 0.41 0.426* NS

Pre NDI 54.20 10.90 46.47 10.88 0.062* NS

Post NDI 1 month 29.27 5.62 29.20 6.48 0.976* NS

Post NDI 3 months 25.33 4.35 30.33 14.68 0.223* NS

Post NDI 12 months 23.93 3.49 23.47 4.76 0.762* NS

Subsidence 1 month (mm) 5.65 0.50 5.59 0.49 0.742* NS

Subsidence 3 months 5.42 0.48 4.96 0.65 0.035* S

Subsidence 12 months 5.33 0.45 4.49 0.79 0.002* HS

Fusion at 12 months

No 3 20.0% 11 73.3% 0.003** HS

Yes 12 80.0% 4 26.7%

*Student t test
**Chi-square tests
ACDF Anterior cervical discectomy and fusion, DCI Dynamic cervical implant, VAS-N Visual analogue scale for neck pain, VAS-A Visual analogue scale for arm pain,
NDI Neck disability index, SD Standard deviation, NS Non-significant, S Significant, HS Highly significant

Fig. 1 Visual analogue score for the neck pain recorded preoperatively, and at 1, 3, and 12 months postoperatively for both groups
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group and the ACDF group (Table 9). Also, there was
no statistically significant difference between both
groups concerning operative time, intraoperative blood
loss and length of hospital stay despite of showing
shorter mean operative time and lesser intraoperative
blood loss in the DCI group.

Illustrative case
This 30-year-old woman complained of neck pain and
right brachialgia in a C5 radicular pattern for about
1-year duration (VAS for neck and arm pain were re-
corded 4 and 6, respectively, while her NDI was re-
corded 55); her pain was worse in extension; and
conservative treatment was unsuccessful. Radiological

evaluation revealed a C4–5 disc prolapse (Fig. 7).
Subsequently, she was subjected to surgical decom-
pression and dynamic stabilization with a DCI at C4–
5.
These are the postoperative findings:

� Immediate postoperation, the patient’s clinical
outcome was excellent with good restoration of disc
height, sagittal balance, and motion; right arm VAS
improved to 2/10 and neck VAS was 2/10, while her
NDI was 27; no operative complications took place.

� Postoperative plain X-rays at 1 month then at 12
months (Figs. 8 and 9, respectively) showed pre-
served cervical lordosis, maintained disc height, and

Fig. 2 Visual analogue score for the arm pain recorded preoperatively and at 1, 3, and 12 months postoperatively for both groups

Fig. 3 Neck disability index recorded preoperatively and at 1, 3, and 12 months postoperatively for both groups
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segmental motion of the treated level with no evi-
dence of fusion. One year postoperatively, both right
arm and neck VAS showed further improvement to
1/10 each, while her NDI was 17.

Discussion
While ACDF provides excellent short-term outcomes,
symptomatic adjacent segment degeneration may re-
sult following a process of increased loads and trans-
fer of stresses to the adjacent discs, and consequently
compromising their long-term health [3, 5]; the DCI
is considered a cervical implant philosophy aiming at
providing cervical spine stability while preserving an

adequate range of motion (ROM) at the involved seg-
ment without exacerbating excessive stress on the ad-
jacent levels particularly in patients with pre-existing
cervical DDD [9].
Our study was conducted on 30 patients having a single-

level cervical disc prolapse presented with neck pain and ra-
dicular symptoms who were divided into the ACDF group
(n = 15) and the DCI group (n = 15). Our initial results in-
dicate that the DCI is able to maintain excellent neuro-
logical decompression and motion-segment stabilization.
Clinical outcomes as evaluated by the VAS for neck and
arm pain, and the NDI indicate that the DCI provides re-
sults comparable to ACDF.

Fig. 4 Subsidence value at 1, 3, and 12 months postoperatively for both groups

Fig. 5 Cobb’s angle mean value preoperatively and at 12 months postoperatively for both groups
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On comparing the preoperative to the postoperative
clinical outcome in our study, both the DCI and the
ACDF groups showed a significant improvement at 1, 3,
and 12 months after surgery regarding the neck and arm
pain, particularly over the first 3 postoperative months;
these findings correspond with Li et al. [7] who reported
the same significant improvements in clinical outcome
measurements following both ACDF and DCI surgeries,
with no significant differences between both groups.
In their retrospective comparative study, Zhu et al. [16]

similarly compared both clinical and radiological outcome
of ACDF versus DCI for the management of single-level
cervical DDD, they reported that both groups showed sig-
nificant clinical improvement showing comparable postop-
erative VAS and NDI score changes; however, the
proportion of patients in the ACDF group who reported
greater symptomatic satisfaction (described as very satisfied,
or somewhat satisfied) was higher than that in the DCI
group (95.3% vs 79.1%). They declared that the long-term
outcomes as a non-fusion technique were not that

satisfactory; hence, they stopped using the DCI for 2 years
following their study.
Wang et al. [15] presented the prospective results of

30 patients with single-level DDD managed by DCI.
Similar to our results, they reported significant improve-
ments in all clinical parameters postoperatively; however,
they reported no implant dislocation, no spontaneous
fusion, and no resorption at the bony end plate con-
firmed by computed tomography (CT) scans; all DCIs
provided similar ROM pre and postoperatively in lateral
plain X-ray in flexion and extension.
Concerning the radiological outcome 1 year postoper-

atively, our study revealed that subsidence was greater in
the DCI group than it was in the ACDF group, showing
a statistically highly significant value, a result similar to
that obtained by Richter at al [13].. Since the DCI is a
motion-preserving device, the rate of fusion is hence
crucial. It was important to maximize the footprint of
the implant and subsequently provide maximum cover-
age of the end plates, while the implant height was
chosen by gently distracting the segment. Nevertheless,
and in comparison to our study, Richter et al. described
implant fusion in 39.4% of DCI cases (13 of 33 implants)
at the twelfth month follow-up while our study noted a
fusion rate of 26.7% at the same postoperative period in
contrast to 80% in the ACDF group.
On the other hand, our study revealed a statistically

significant difference on comparing the Cobb’s angle
mean values preoperatively and at 12 months postopera-
tively between both groups being higher in the ACDF
group in contrast to the DCI group.
Li et al. [7] described clinical and radiologic outcomes

following ACDF (n = 42) and DCI (n = 39) surgeries for
single-level DDD over 2 years follow-up, and though de-
scribing similar clinical findings to our study as previ-
ously noted, however, they described an overall fusion
rate of 94.9%, considered probably in the ACDF group,
whereas the fusion rate in the DCI group alone was not
mentioned. Besides, they reported only two cases of im-
plant subsidence in the DCI group (no criteria were
noted), while our study revealed a significant decrease in
the end-plate distance mean values from 5.59 mm to
4.49 mm on comparing results obtained at 1 month
postoperatively versus 12 months follow-up radiographs
among the DCI group, in contrast to 5.65 mm and 5.33
mm in the ACDF group, respectively. Moreover, fusion
rate in the DCI group was not mentioned at all in their
study.
Li et al. [7] reported a single case of DCI implant mi-

gration of 2 mm that appeared with no need for revision
surgery, taking into consideration that Li et al. used 2-
mm dislocation as criteria. We had three cases of DCI
anterior migration, all were presented between the
fourth and the sixth week after the operation, they were

Fig. 6 Plain X-ray lateral view showing anteriorly migrating DCI at
C4–5 level
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reoperated and a larger implant was introduced instead.
Postoperatively, the patient experienced significant relief of
the acute symptoms of recurrent neck pain and severe
dysphagia.
Richter et al. [13] reported DCI migration in 15.2% of

cases in comparison to 20% in our study, in contrast to
the ACDF group where no cage migration was recorded
in either studies. We consider this as a significant draw-
back of the DCI having a higher potential of migration
and subsequent complications such as oesophageal in-
jury, or recurrence of neck and/or radicular pain.
No remarkable complications were recorded in our

study except a single case of unintended durotomy in
the ACDF group, that was successfully managed con-
servatively; one patient of the DCI group experienced
postoperative deltoid muscle paresis that was also
managed conservatively and recovered completely 4
months following surgery; also, a single patient of
each group developed immediate postoperative recur-
rent laryngeal nerve injury on the same side of the
operation that was luckily a transient complication
with a complete neurological recovery in 1 month;
similarly, one patient of each group had superficial
wound infection that was successfully cured in less
than 2 weeks.
In summary, the incidence of postoperative complica-

tions was found statistically insignificant on comparing
both groups of our study.

Table 9 Perioperative data and operative complications
GROUP P Sig

ACDF DCI

Mean ± SD Mean ± SD

Operative time (min) 90.67 17.41 85.67 17.82 0.443* NS

Intra-operative blood loss (ml) 115.33 22.95 108.67 23.56 0.439* NS

Hospital stay (days) 2.00 1.07 2.00 1.07 1.0* NS

Cage ventral migration

No 15 100.0% 12 80.0% 0.224** NS

Yes 0 0.0% 3 20.0%

Dural tear

No 14 93.3% 15 100.0% 1.0** NS

Yes 1 6.7% 0 .0%

Superficial wound infection

No 14 93.3% 14 93.3% 1.0** NS

Yes 1 6.7% 1 6.7%

Rec. laryngeal N. injury

No 14 93.3% 14 93.3% 1.0** NS

Yes 1 6.7% 1 6.7%

C5 palsy (deltoid muscle paresis)

No 15 100.0% 14 93.3% 1.0** NS

Yes 0 0.0% 1 6.7%
*Student t test
**Fisher exact test

Fig. 7 Preoperative MRI sagittal T2W
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Mohamed M. Mohi Eldin [11] reported a case of tran-
sient postoperative swallowing difficulty and another
case with mild hoarseness of voice. Another case devel-
oped C6–7 spondylodiscitis, three levels away from the
operated level (C3–C4) 2.5 months postoperatively. This
case was managed conservatively and had resolution of
symptoms within 3 months.
Zhu et al. [17] reported three cases in the ACDF group

with postoperative dysphagia in the first week postopera-
tively, which recovered in 2 months.
Based on these results, we believe the main factor that

contributes to considerable postoperative symptomatic
relief is in fact based on a complete job of neural decom-
pression rather than the type of the chosen implant.
Finally, the present study had several limitations, as

the relatively small sample of subjects; also, a longer
follow-up duration would still be required to assess the
long-term clinical and radiological results.

Conclusion
Our study suggested that the DCI provides excellent
clinical outcomes that appear similar to ACDF in the
management of cervical disc disease. DCI presents a safe
technique that provides satisfactory short-term results in
treating single-level cervical disc prolapse in selected pa-
tients, without significant difference between the two
groups regarding the operative time, intraoperative
blood loss, complication rate, and length of hospital stay.
However, though providing an immediate dynamic

stability, DCI is associated with higher rates of implant
subsidence, lower fusion rates, and relatively high im-
plant migration rate.
Also, there is no definitive evidence that DCI arthro-

plasty has better intermediate-term outcomes than
ACDF with PEEK cage; consequently, further random-
ized controlled trials and long-term evaluation would be
necessary to demonstrate the impact of this findings.

Fig. 8 One month postoperative dynamic cervical plain X-ray

Fig. 9 One year postoperative dynamic cervical plain X-ray
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