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Abstract: Introduction: This study evaluated the safety and effectiveness of Dynamic Cervical Implants (DCI) as a form 
of dynamic instrumentation to treat single level cervical disc disease. This is a prospective case study of 15 consecutive 
patients, treated by the author, with single level cervical disc disease. Study duration was 3 years from October 2009 to 
October 2012. These 15 cases included 10 men and 5 women. Patient’s ages ranged from 35 to 54 years (mean, 47 years). 
All patients had anterior cervical discectomy with interbody DCI implantation, at a single level from C3 to C7. Placement 
of the DCI implant aimed at reconstruction of the anterior column to preserve a controlled flexion and extension motion.  

Materials and Methods: Among the 15 cases, herniated cervical disc (HCD) accounted for 7 and cervical degenerative 
disc disease (DDD) for 8. Neck pain was present in all cases, radiculopathy in 9 cases, radiculomyelopathy in 4 cases and 
myelopathy in 2 cases. Preoperative evaluation included plain cervical x-rays including dynamic views. Magnetic reso-
nance imaging (MRI) was carried out routinely to confirm the clinical diagnosis.  

Results: Our study showed that the procedure was safe and easy. There were no major complications. The most common 
DCI prosthesis used in this study was the 6M size with a width of 12 mm, a depth of 12 mm, and a height of 9 mm. No 
implant related complications were reported. This procedure has the advantages of shorter operative time; minimal blood 
loss; and early postoperative recovery. Neck pain and radiculopathy improved in 86.7% of cases, and myelopathy in 50% 
of cases. Hetertopic ossification indicating fusion was not observed. 

Conclusion: Disc replacement with DCI is a new strategy, in between ACDF & ADR. It is an intermediate solution in the 
spectrum of management strategies of cervical disc diseases. Immediate dynamic stability with good clinical response and 
no implant-related morbidity or complications are the main advantages of this implant. 
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INTRODUCTION 

 The concept of a degenerative disc as a pain generator 
has gradually been accepted [1-4]. Many studies reported 
successful results and the advantages of using interbody fu-
sions in the treatment of cervical disc disorders [4-6]. There-
fore, interbody implant insertion follo-wing discectomy for 
cervical degenerative disc disease (DDD) and herniated cer-
vical disc (HCD) to maintain sufficient disc height and neu-
roforamen volume to support the anterior column has be-
come an indicated and important step [7]. The aim of most 
new cervical interbody implants is to maintain or restore 
function. If the interbody implant can maintain a controlled 
movement in the affected motion segment, i.e. restoring 
function, results are supposed to be better than static fusions 
and adjacent level disease (ALD) secondary to fusions is 
supposed to be delayed.  
 In the spectrum of anterior cervical fusion techniques 
comes the dynamic cervical implant (DCI) in the middle of 
the spectrum between static fusions and cervical total disc  
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replacements (TDR), offering a relatively wide range of in-
dications to the surgeon. Limitations to the use of TDR are 
restricted indications, fusion, overdistraction, and design-
related complications. In contrast to TDR, the DCI implant 
protects the facet joints while controlling axial rotation. The 
DCI implant offers stable, controlled (adequate) motion to 
the treated motion segment. In addition, the implant’s axial 
compliance offers dampening capabilities. Thus, it avoids 
overloading and accelerated degeneration of the adjacent 
segments above and below the treated segment. 
 The DCI is a titanium implant, originally developed in 
2002 by Dr. Guy Matgé, Luxembourg. It was introduced in 
clinical use, by him, in 2004. The design was further opti-
mized to better accommodate the implant to the anatomy. In 
that second generation the footprint was changed from 
square to rectangular and more sizes were added. The DCI 
implant, with motion preservation, is more than a static cage. 
It stabilizes the cervical spine while still providing stable, 
limited, controlled flexion and extension motion allowing the 
spine to be functionally dynamic. It also works as a shock 
absorber, preventing accelerated degeneration in adjacent 
segments [8, 9]. Thus, the DCI implant aims at combining 
the advantages of the gold standard “Fusion” with a motion 
preservation philosophy. The DCI has much greater indica-
tions than conventional static fusions & even TDR, because 
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of the controlled rotation. Thus, degenerative arthropathy 
remains an indication of DCI insertion. 
 The purpose of this preliminary study was to assess 
safety and effectiveness of Dynamic Cervical Implants 
(DCI) as a form of dynamic fusion to treat single level cervi-
cal disc disease. Clinical and radiologic outcomes were stud-
ied to evaluate the DCI implant ability to maintain dynamic 
motion, thus avoiding adjacent segment degen-eration.  

MATERIALS AND METHODS 

Patient Selection 

 This is a prospective case study of 15 consecutive  
patients, treated by the author, with single level cervical disc 
disease. Study duration was 3 years from October 2009 to 
October 2012. These 15 cases included 10 men and 5 
women. Patient’s ages ranged from 35 to 54 years (mean, 47 
years). All patients had anterior cervical discectomy with 
interbody DCI implantation, at a single level from C3 to C7. 
Placement of the DCI implant aimed with reconstruction of 
the anterior column to preserve a controlled flexion and ex-
tension motion.  

 The indications for DCI implantation in this study  
(Fig. 2) included: cervical DDD and/or HCD with discogenic 
neck pain, arm/shoulder radiating pain, or myelopathy; and 
involvement of discs between C3 and C7 at one level.  
Although multilevel implantation can be done, we only used 
a single-level procedure in this study. All cases should have 
at least 12 weeks of failed conservative management. Con-
servative treatment consisted of bed rest, physical therapy, 
muscle relaxants and anti-inflammatory drugs. The only ex-
ceptions were cases with incapacitating pain and refractory 
to the medical treatment or cases with motor affection. The 
persistence of neck pain, radicular pain or the presence of 
progressive neurological deficits was the main stay for inclu-
sion into the study. 

 Inclusion criteria included single-level, mobile, cervical 
segment with cervical disc disease from C3 to C7; including 
disc herniation, degenerative discopathy and discogenic 
stenosis. Adjacent level protection above or below an  
already fused level is the best indication for DCI implanta-
tion. DCI has much larger indications than conventional disc 
prosthesis because of controlled rotation: therefore degenera-
tive arthropathy, remains an indication for the DCI implant 
contrary to most disc arthroplasties. 
 Severe mechanical instability, absence of motion at the 
affected level, osteoporosis, fractures, infections and tumors 
are clear contraindications for DCI. Preoperative dynamic 
views as well as MRI are systematically performed in all 
cases to avoid these pitfalls. 
 Among the 15 cases, HCD accounted for 7 and DDD for 
8. Neck pain was present in all cases, radiculopathy in 9 
cases, radiculomyelopathy in 4 cases and myelopathy in 2 
cases. Preoperative evaluation included plain cervical x-rays 
including dynamic views. Magnetic resonance imaging 
(MRI) was carried out routinely to confirm the clinical diag-
nosis.  
 

THE DCI IMPLANT 

 The DCI implant used in this study has a unique design. 
The omega shape was designed to fit to the lateral anatomi-
cal view of the disc and the adjacent endplates. It is a one 
piece anatomical-shaped, self-fixing dynamic spacer made of 
titanium, easy to implant like a cage (Fig. 4 and 5). Being a 
single-piece implant, it has excellent fatigue strength with no 
wear debris. The implant auto-stabilize itself by engaging the 
anteriorly-placed teeth of the implant in the endplates of the 
vertebra above & below. The Dynamic Cervical Implant 
stabilizes the cervical spine while providing controlled mo-
tion in flexion-extension which is the main motion in su-
baxial cervical spine. Shock absorption, a main advantage 
compared to most existing prostheses, prevents adjacent ac-
celerated degeneration. The new design with a rectangular 
shape and sharper teeth optimized the primary stability of the 
implant. 

THE DCI SURGICAL TECHNIQUE 

 Patient positioning and surgical approach are standard as 
in microsurgical anterior cervical discectomy and fusion 
(ACDF) using CASPAR vertebral distractors. Microdis-
cectomy was performed, leaving a clean disc space. Endplate 
cleaning is careful to respect cartilage and avoid bony bleed-
ing. It is recommended not to remove anterior osteophytes 
preventing heterotopic ossification. Internal foraminotomy is 
an important step in radiculopathy cases together with poste-
rior longitudinal ligament (PLL) resection for optimal de-
compression in myelopathy cases. With three trial/implant 
sizes and four different footprints, there is a selection of 
twelve implant sizes covering almost every patient. Trial 
implants are then utilized to define the appropriate implant 
size. Exact size selection is most important to avoid migra-
tion. The general guideline for optimal implant sizing is se-
lecting the implant with the maximum width and a proper 
height as needed for appropriate restoration of the segment. 
The trial is centered at the midline of the medial-lateral di-
ameter of the vertebral body. Implant positioning is centered 
at midline with maximum endplate coverage for optimal 
stress distribution, and in an attempt to keep physiologic 
lordosis as possible. The implant is inserted utilizing the DCI 
inserter for protection of endplate surface due to reduced 
implant height during insertion and the use of depth stop for 
accurate positioning. By the use of the depth stop an optimal 
insertion depth of 2-3mm inside the anterior and posterior 
border can be measured. This is verified under fluoroscopic 
control (see picture below). The depth stop of the insertion 
instrument is adjusted to the depth measured on the trial im-
plant. In the lateral view, a security zone of 2-3 mm to the 
anterior and posterior vertebral border should be respected. It 
is important to place the implant as far as posterior to fit the 
concavity of the inferior endplate of the superior vertebral 
body. The trials with depth control facilitate ideal position-
ing. Slight compression on CASPAR distractor stabilizes 
further the implant by engaging teeth in the endplates. In 
cases of heavy patients, short neck, or bad fluoroscopic con-
trols, you may check the dural plane/DCI with a small nerve 
hook under microscope (Fig. 1 and 6).  
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FOLLOW-UP EVALUATION AND OUTCOME 
MEASURES 

 Operative time, blood loss, hospital stay, and the compli-
cations were recorded. Patients can normally be mobilized 
the next day, avoiding excessive cervical motion, under neck 
collar protection. Car driving is allowed after one week, and 
the patient may go back to his job at one month. Follow-up 
plain x-rays were performed on the first postoperative day. 
Periodic dynamic x-rays were done on outpatient bases at 1, 
3, 6, and 12 months after surgery.  
 Data collected included VAS pain scores, pain medica-
tion intake, and functional abilities, including changes in 
performance levels of activities of daily living. At each 
evaluation, patients were asked to quantify their overall pain 
using a VAS pain score ranging from 0 to 10. Patients were 
also surveyed in regards to their use of pain killers. Pain 
medication intake use was considered to be reduced if a pa-
tient reported complete cessation of intake or a daily reduc-
tion of 50% or more. Patients’ functional status was quanti-
fied by patients’ self-reports of ability to perform activities 
of daily living such as bathing, functional mobility, dressing, 
etc. 
 Successful outcomes were defined as residual mobility 
(flexion, extension) at the fusion level, preserved disc height, 
and no trabecular bridge formation at the anterior and/or 
posterior cortex of the involved vertebrae. 

RESULTS 

 Our study showed that the procedure was safe and easy. 
There were no major complications.  
 The levels affected, and hence the number of DCI im-
plants per level, were 3 at C3–4, 3 at C4–5, 8 at C5–6, and 1 
at C6–7 (Fig. 1). The most common DCI prosthesis used in 
this study was the 6M size with a width of 12 mm, a depth of 
12 mm, and a height of 9 mm.  

 As no bone graft was required, we could save an average 
of 45 minutes compared to the traditional fusion procedure. 
Estimated blood loss ranged from 35 mL to 125 mL, with an 
average of 75 mL. This small estimated blood loss may also 
be attributed to preservation of the end plates. Hospital stay 

was minimal, ranging from 1 to 3 days with an average of 
1.5 days. Hospital stay was short; most patients (66.7%, 
10/15) were discharged within 2 days after surgery, (20%, 
3/15) within 36 hours, and (13.3%, 2/15) within 3 days. 

CLINICAL OUTCOME 

 Postoperative follow-up varied from 7 to 24 months 
(mean, 12 months). Satisfactory results for neck and radicu-
lar pain were achieved by the first postoperative day and 
deficits had almost cleared by 3 months. Most patients 
(86.7%, 13/15) lost their neck pain, and most of those pre-
senting with radiculopathy (86.7%, 13/15) showed dramatic 
improvement by the first day after surgery. Patients with 
myelopathy (40%, 6/15), however, demonstrated more var-
ied recovery from motor deficits and parasthesias. Motor 
defecits showed good recovery in 3 of the 6 patients (50%), 
two (33.3%) showed moderate improvement, and one 
(16.7%) showed a little improvement, with a considerable 
persistent cord signal. Parasthesias showed good recovery in 
3 of the 6 patients (50%), the other 3 patients (50%) showed 
a little improvement, with a persistence of cord signal. No 
patient underwent revision. Satisfactory symptomatic relief 
and good radiologic results were the usual findings. 

 There were no intraoperative or postoperative complica-
tions related to the procedure or the implant, and no dis-
lodgement or failure. One patient had transient postoperative 
swallowing difficulty and another with mild hoarseness, but 
x-rays showed that the DCI implants were in a good posi-
tion. Both symptoms resolved by 1 month after surgery. One 
patient developed remote spondylodiscitis 3 levels (C6–7) 
below the operative site (C3–4), 2.5 month postoperatively. 
That patient was treated conservatively and resolved in 3 
months. 

RADIOLOGICAL OUTCOME 

 There was radiologic evidence of ideal DCI implant posi-
tion in all patients. Dynamic motion (flexion, extension) was 
maintained at the operated level. The controlled mobility 
appeared to be preserved as visible motion on postoperative 

 
Fig. (1). Intraoperative fluoroscopic images showing level localization, application of DCI with Casper retractor in place, and final position 
of the implant. 
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flexion and extension dynamic views; in which motion is 
definitely preserved in flexion and extension postoperatively 
(Fig. 3). Preserved disc height was apparent in all cases, with 
no implant subsidence into the adjacent end plate & vertebral 
bodies in any case. No postoperative heterotopic fusions 
were reported till now. No other implant related failure, or 
complications were reported. Inadequate rigidity or unrecog-
nized implant fracture was never encountered. Moreover, 
kyphosis was not the outcome in our cases. Use of DCI im-

plants has been shown to assist with maintenance of postop-
erative lordosis. No revision surgery was needed during the 
whole study period. 

DISCUSSION 

 Anterior cervical discectomy and fusion is the widely 
accepted approach for treatment of single level cervical disc 
disease. Interbody implant insertion following discectomy 

 
Fig. (2). A preoperative MRI showing C5,6 posterolateral disc protrusion, with postoperative lateral X-ray and 3D CT cervical spine show-
ing the proper position of the DCI implant. 

 
Fig. (3). Dynamic X-rays showing C5,6 preserved dynamic motion of the DCI implant I year postoperatively. 
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for cervical DDD or HCD is needed to maintain sufficient 
disc height and neuroforamen volume to support the anterior 
column. Although different forms of static anterior cervical 
fusion works well at one level, long term studies have shown 
symptomatic adjacent level disease needing reoperations in 
7% to 15% at 20 years follow-up [1, 10-19]. Preservation of 
dynamic controlled motion of the affected segment is indi-
cated to delay fusion as long as possible. So, the demand for 
a better solution beyond static arthrodesis universally in-
creased, and total disc replacement (TDR, arthroplasty) trials 
started to show in spine practice; aiming at restoring and 
maintaining the motion, segmental anatomy and function, 
while successfully treating the patient’s symptoms. Hetero-
topic ossifications & implant-related complications of the 
TDR itself made the procedure under continuous evalua-
tions. Many types and forms of TDR implants were intro-
duced in the market; none of them fulfill all the criteria of 
the ideal TDR prosthesis [8, 20-29]. So, the need for an in-
termediate solution between static fusion & TDR rapidly 
increases. If the interbody implant can maintain a controlled 
movement in the affected motion segment, results are sup-
posed to be better and adjacent level disease secondary to 
fusions is supposed to be delayed. The DCI implant is theo-
retically supposed to do that target. 
 The indications for DCI implantation in this study in-
cluded: cervical DDD and/or HCD with discogenic neck 
pain, arm/shoulder radiating pain, or myelopathy; and in-
volvement of discs between C3 and C7 at one level. We do 
not recommend that the DCI be implanted in an active infec-
tion site, in high grade spondylolisthesis or retrolisthesis (> 5 
mm), in systemic illness or malignancy, or in severe osteo-
porosis. Although multilevel implantation can be done, we 
only used a single-level procedure in this study. 
 The basic concept of the interbody implant is to maintain 
a distraction-compression mechanism and so avoid possible 
collapse of the disc height. This is achieved using the special 

titanium-alloy DCI used in this study, which is biocompati-
ble, available in various sizes, and provided with different 
foot prints. The U-shapped body provides support and has 
tooth-like serrations that resist expulsion or retropulsion of 
the implant when placed into the intervertebral space. With 
the endplate left intact, osteogenesis and bone fusion are 
inhibited and no further heterotopic fusions are supposed to 
occur [7, 11, 14, 20, 24, 30-33]. Since the device is autosta-
bilized and does not slip, further immobilization by external 
collar stabilization is not usually indicated. However, we 
routinely used external collar stabilization in the early post-
operative weeks as a kind of temporary external support. The 
DCI implant therefore has several advantages: it corrects 
biomechanical kyphotic deformity and maintains anatomic 
lordosis and sagittal balance; it prevents further facet joint 
dislocation and widens the neuroforamen; it offers immedi-
ate stability and stiffness for loading-stress balance; it pro-
vides a proper environment for a controlled maintained seg-
mental motion; it limits morbidity and operative complica-
tions; and it needs no auxiliary external fixation. The DCI 
implantation technique is quite similar to classic ACDF. 
Slight neck extension is essential to restore postoperative 
lordosis. The appropriate DCI can be selected with a tem-
plate during surgery. Emphasis is on intervertebral distrac-
tion & endplate preservation to allow good DCI impaction 
and prevent further subsidence. More emphasis is on preser-
vation of anterior steophytes and nonviolation of the bony 
endplate to prevent heterotopic ossification [9]. 
 Estimated blood loss ranged from 35 mL to 125 mL, with 
an average of 75 mL. Hospital stay was minimal, ranging 
from 1 to 3 days with an average of 1.5 days. As no iliac 
bone graft was required, we could save an average of 45 
minutes compared to the traditional fusion procedure. 
 Our preliminary results were satisfactory both clinically 
and radiologically. Neck pain and radicular pain resolved 
quickly. Motor deficits improved more slowly during hospi-

 
Fig. (4). A postoperative 3D CT of cervical spine showing C5,6 DCI implant in place after decompression. 
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talization and follow-up. Since no iliac bone harvesting pro-
cedure was needed, our procedure saved an average of 45 
minutes of operative time and kept blood loss as low as an 
average of 75 mL. Also, there were almost no complaints of 
postoperative wound pain or discomfort from all patients. 
Hospital stay was short; 66.7% patients were discharged 
within 2 days after surgery. They were able to return to work 
with almost complete relief of neck pain and radiculopathy 
and improved motor deficit. In our patients, we never en-
countered dural tear or CSF leakage, nerve damage after 
surgical trauma, discomfort due to the presence of the de-
vice, implant-related complications, or allergic reaction, 
bending or fracture of the implant, or decrease in bone den-
sity due to stress shielding. Over-sized DCI can never be 
selected because the tester would show the big ability to 

retropulse. So, in expert hands, it can never be chosen. No 
interbody fusion was established & dynamic motion was 
maintained on lateral dynamic x-rays at 6 months and 1 year 
postoperatively.  
 Although controversial, there are data suggesting that the 
use of metal instrumentation in single-level anterior cervical 
fusion increases arthrodesis rates, the absence of arthrodesis, 
as targeted, was successful. Moreover, kyphosis, which is 
biomechanically unfavorable and may be associated with 
increased adjacent segment degeneration, mechanical neck 
pain, and neurological deficit, was not the outcome in our 
cases. Use of titanium implants has been shown to assist 
with maintenance of postoperative lordosis compared with 
noninstrumented fusions [2, 4, 5, 13, 18, 34-39]. Inadequate 

 
Fig. (5). A preoperative MRI showing C5,6 disc protrusion, with postoperative lateral X-ray and MRI images showing the DCI implant in 
place after decompression. 

 
Fig. (6). Intraoperative views of operative field showing different sizes of the DCI implant in place. 
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rigidity or unrecognized implant fracture was never encoun-
tered. 
 There are limited data in the literature on the use of this 
type of implant. The few reported results with use of DCI 
implant coincide with our results, that its use appears good & 
safe, demonstrating preservation of controlled mobility in the 
treated level with no postoperative kyphosis. As previously 
indicated, in single level ACDF, use of DCI implant was 
associated with improved clinical & radiological outcomes. 
Future studies will be required to address its long-term ef-
fects.  

CONCLUSION 

 Disc replacement with DCI is a new strategy, in between 
ACDF & ADR. It is an intermediate solution in the spectrum 
of management strategies of cervical disc diseases. The 
changes made in the new larger foodprint shape of the new 
generation of DCI is said to decrease the rate of fusion. De-
lay fusion as long as possible is expected to prevent of ALD, 
as the cervical spine has time to adapt to the changed biome-
chanics. The DCI™ implant is a fascinating alternative to 
total disc prosthesis with wider indications because of re-
striction of rotation which means no major concern with 
(facet) arthropathy, a serious problem of any arthroplasty 
with total disc replacements. In summary, treating single 
level cervical disc disease with the DCI™ implant is a safe 
and easy procedure. Immediate dynamic stability with good 
clinical response and no implant-related morbidity or com-
plications are the main advantages of this implant. 
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