
PARADIGM SPINE 

 The DCI! implant is designed to be functionally 
 dynamic. It provides stability and controlled moti on 
 to protect the adjacent segments.

´ Physiological center of rotation
´ Controlled rotational stability
´ Shock absorption capabilities
´ Anatomical design
´ Single-piece implant ± no wear debris

 The implant has been in clinical use since 2002.
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Product not available in the USA.

StabilizationCervical Dynamic

Controlled motion, functionally dynamic
www.paradigmspine.com

Dynamic Cervical Implant
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By Ren! Rothacker 

Introduction

The DCI" implant was originally developed in 2002 by Dr. 
Guy Matg!, Luxembourg. A total of 12 patients were im-
planted with the original device (®rst generation). Initially, the 
device was marketed by Fixano SAS (P!ronnas, France) and 
the transfer of ownership to Paradigm Spine was ®nalized 
in early 2005. The DCI" was CE-marked by Paradigm Spine 
and the design was further optimized to better accommodate 
the implant to the anatomy. In this second generation the 
footprint was changed from square to rectangular and more 
sizes were added. This new design has since been tested and 
validated by Paradigm Spine.

DCI! - Dynamic Cervical Implant - 
More than a spacer

The DCI" implant stabilizes the cervical spine while still provi-
ding stable, controlled motion allowing the spine to be func-
tionally dynamic. Flexion and extension are allowed relative 
to a neutral position. After insertion, the implant works as a 
shock absorber to effectively prevent accelerated degenerati-
on in the segments above and below the operated level.
The DCI" implant is made from wrought titanium 6-al umi-
num 4-vanadium alloy (Ti-6A1-4V) according to ISO 5832. It 
is delivered sterile packed. The material Ti-6Al-4V is non-
magnetic and therefore able to be used under MRI. 

DCITM more than a spacer - 
a functionally dynamic implant

Compressibility of the DCI"  Implant in ¯exion

Adjacent Segment Protection 

 Functionally Dynamic

´ Physiological center of rotation

´ Controlled rotational stability

 Axial Compliance

´ Shock absorption capabilities

´ Compressible in ¯exion

 Anatomical Design

´ Customized for optimal endplate 

 accommodation and primary  

 stability

´ Atraumatic anchorage to avoid 

 heterotopic ossi®cation

´ Teeth located anteriorly for   

 secure anchorage

 Single-Piece Implant

´ Excellent fatigue strength

´ No wear debris

Indication

The DCI" implant is intended for permanent implantation 
into the anterior cervical disc space at one to three levels 
from C3 to C7 to treat disc herniation, degenerative disco-
pathy and cervical canal stenosis (central or foraminal) that 
is responsible for cervical radiculopathy and/or myelopathy 
in patients with or without neck pain.

Contraindications

· Severe mechanical instability (translatory or angulatory) 
· Osteoporosis 
· Vertebral fractures and/or tumors and at any cervical
 level that has absence of motion on preoperative ēxion/ 
 extension Radiographs 

The DCI" implant offers a relatively wide range of indi-
cations to the surgeon. In contrast to cervical total disc 
replacements (TDR) it protects the facet joints while control-
ling axial rotation. The DCI" implant offers stable, control-
led (adequate) motion to already signi®cantly degenerated 
motion segments. Degenerative arthropathy - a critical 
cervical pain generator - therefore remains an indication. In 
addition the implant is axial compliant offering dampening 
capabilities to avoid overloading and accelerated degenera-
tion of the adjacent segments above and below the treated 
segment(s).

The DCI TM implant combines the advantages of 
the gold standard ªFusionºwith a motion pre -
servation philosophy. Think dynamic"
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Surgical technique - as easy as a cage

Anterior cervical discectomy is a surgical procedure that 
was developed to treat damaged cervical discs by relieving 
pressure on the nerve roots or on the spinal cord by removing 
the ruptured disc. The surgery is performed by reaching the 
cervical spine through a medial anterior approach. Standard 
technique is applied to expose the affected disc level. The 
disc space is distracted using the CASPAR distraction tech-
nique followed by a complete discectomy. Anterior cervical 
discectomy has proven to be a safe and effective procedure 
for the treatment of degenerative disc disease. The anterior 
approach allows direct visualization of the entire interspace 
and wide decompression of the anterior aspect of the cervical 
spinal cord and nerve roots. Trial implants are then utilized 
to de®ne the appropriate implant size. The trial is centered 
at the midline of the medial-lateral diameter of the verteb-
ral body. 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 veri®ed under radiographic control (see 
picture below).

The depth stop of the insertion instrument is adjusted to the 
depth measured on the trial implant. The DCI" implant is 
slightly compressed and carefully introduced along the mid-
line into the disc space under ¯uoroscopic control.

On surgeon's preference, the implant can be inserted utilizing 
the DCI" inserter. However it is recommended to use the 
DCI" insertion instrumentfor the following reasons: 

· Protection of endplate surface due to reduced implant   
 height during insertion 
· Use of depth stop for accurate positioning 

Please note that the inserter is not part of the DCI" 
instrument set but can be ordered upon surgeon's request.

Intra-OP picture: CASPAR Distraction / Implant positioning
Courtesy of Dr. Herdmann.

DCI! Instrument Set

Insertion Instrument

Trial

Inserter without depth stop

Recommendations for positioning of 
implant and optimal sizing

The implant should be placed as far posterior to ®t the 
concavity of the inferior endplate of the superior vertebral 
body. Special care has to be taken that the most anterior tooth 
of the implant is positioned 2-3mm inside the anterior border 
of the original vertebral body contour to guarantee a good 
impaction into the apophyseal ring. If doubted the next 
smaller size should be used. The posterior edge of the implant 
should be positioned no closer than 2-3mm from the dura.

Trial and Insertion Instrument with depth stop
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For optimal stress distribution maximum endplate coverage is 
recommended. Please note: The general guideline for optimal 
implant sizing is: maximum width and an implant height as 
needed for appropriate restoration of the segment. It is also 
recommended not to remove anterior osteophytes preventing 
heterotopic ossi®cation.

For optimal endplate coverage 12 sizes are available (3 
heights and 4 footprints).

Segment restoration after microsurgical decompression (see 
white arrows) of spinal canal and implantation of DCI! 
implant at level of C5/6 and C6/7. Courtesy of Dr. Herdmann.

Height Size
 
S 

L:   10 mm 
W: 12 mm 

Size

M 

L:   12 mm 
W: 14 mm

Size

L 

L:  14 mm 
W: 16 mm 

Size

XL 

L:   16 mm 
W: 18 mm 

Height

Length

Width

7 mm

6 mm

5 mm

Clinical results from an international 
multicenter prospective study

The company has gathered prospective data on the clinical 
outcomes of 104 patients treated with the DCI", as well as 
contemporaneous clinical and radiographic data on the same 
cohort of patients.

Surgeons with a signi®cant patient volume in cervical spine 
patients were contacted to participate in a prospective study 
of the DCI". Three sites, two in Germany and one in Luxem-
bourg participated in this study.

Patient data for the prospective study was gathered via an 
extensive series of data collection forms that captured the 
following information: 1) Preoperative patient history, 2) Pre-
operative clinical evaluation, 3) Preoperative radiographic as-
sessment, 4) Operative detail, 5) Hospital related information, 
6) Postoperative clinical evaluation, 7) Concomitant medical 
conditions, 8) Operative data, 9) Radiographic and diagnostic 
tests, 10) Postoperative clinical examination, 11) Qualitative 
postoperative x-ray analysis.

There were 59 females and 45 males. The mean age of pati-
ents was 50 years with (range of 32-79). The follow-up time 
was up to 12 months (3 months, 6 months, 12 months). 
A total of 124 operated levels with 84 single level and 20 
double level cases being performed. Patient case report forms 
and x-rays were reviewed and it was determined that disc 
herniation (89 patients or 85.6%) cervical canal stenosis (37 
patients or 35%) and cervical degenerative disc disease (DDD) 
(25 patients or 24%) were the underlying diagnoses (value 
greater than 100% as some patients had more than one 
underlying diagnosis). 

From left to right: Dr. Guy Matg" (Centre Hospitalier, Luxembourg), 
Dr. Marcus Eif (St#dtisches Klinikum G$rlitz gGmbH, Germany), 
Dr. J$rg Herdmann (St. Vinzenz-Krankenhaus, D%sseldorf, Germany).

Table 1 and 2 on page 7 show comparisons between preope-
rative and postoperative VAS and neck disability index scores. 
The charts demonstrate that the patients achieved a signi-
®cant reduction in pain postoperatively. This clinical effect, 
which consists of clinical outcomes for neck pain and arm 
pain, shows a stable and consistent effect at 12 months.

Overall, the majority of the patients had improvement in their 
neck pain and this remained constant over time. Arm pain 
also improved in up to 81% of patients. Patient satisfaction 
was positive in 85% of the patients overall and 97% of the 
patients overall stated they ªWould have surgery againº one
year after surgery.
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In the 104 patient cohort prospective study there are no 
reported cases of non-device-related adverse events and only 
two ªdevice related issuesº. When evaluating the occurrence 
of expulsion, the data demonstrated one expulsion from the 

intevertebral space due to wrong sizing during the learning 
curve (1st patient). Beginning subsidence of an implant into 
the endplate was seen in one patient. There were no device 
fractures at the ªCº portion of the implant and no perma-
nent deformations.

Table 1: Comparison between Preoperative and Postop erative VAS

Table 2: Comparison between Preoperative and Postop erative Neck Disability Index
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Clinical history

Out of the 1033 total implanted units (between April 2004 
and April 2009) there were only 7 cases of migrations since the 
DCI" was ®rst used in the clinical setting including the one 
patient from the clinical data collection.

The ®rst generation device had been on the market from its 
inception until May 2008. At this time a second generation 
device was released. A total of 3 migrations were seen with the 
®rst generation design of the device out of 166 implanted units 
(1.8%).

The reasons for the migrations of the ®rst generation device 
were; the implant was not inserted deep enough into the disc 
space; the implant was too long resulting from an improper 
sizing of the device and; the teeth of the implant not being in 
contact with the apophyseal ring. All migrations were directly 
anterior and did not result in clinical sequelae. In all three cases, 
the discovery was made on radiographs taken at routine fol-
low-up visits, not by complaints from the patient. Training and 
surgical technique was the cause of the anterior migrations. The 
second generation implants have had markedly low compli-
cation rates with only 4 out of 867 (0.46%) due to incorrect 
sizing. Neither posterior migration nor device fracture has ever 
been reported.

Incorrect sizing - insuf®cient contact of teeth anteriorly.
Intraoperative image

DCITM implanted units (cumulative)
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Patient cases

To the right is a case example of a 45 year old female 
patient diagnosed with herniated nucleus pulposus medial 
at level C5/6 with mild cervical myelopathy. The patient 
reported a feeling of numbness in both hands for three 
months with an additional feeling of numbness in both 
feet for two months. Positive Lhermitte`s sign, spinal 
ataxia, axial pain in entire spine. No motor de®cit was 
exhibited by the patient. The patient failed conservative 
treatment. Six months after implantation of the DCI" the 
patient underwent a complete recovery of radicular pain 
and numbness and was very satis®ed with the treatment. 

Preoperative MRI

Preoperative - Flexion and Extension Images

6 Months postoperative - Flexion and Extension Images

Conclusion

Treatment using anterior cervical discectomy with fusion is 
a successful short term treatment for single level patients. 
However, long term results often require extension of their 
fusion. Multi-level ACDF is not as successful as single-level 
and the incidence of additional surgery is even higher than 
in single level patients. The DCI" implant is designed to 
address the shortcomings of anterior cervical discectomy 
with fusion by maintaining motion while still providing 
relief from symptoms. The actual market experience shows 

that when the device is properly sized and implanted that 
the device provides signi®cant relief from pain and that 
patients were satis®ed with the surgical results. Based on 
the review of scienti®c literature and data collected from 
a multicenter prospective study, it is concluded that the 
clinical bene®t demonstrates a clear record of safety for 
the implant.



10

SPINALCOLUMN  June 2009

PARADIGM SPINECONFIDENTIAL ± FOR NON-U.S. USE ONLY

Adjacent segment protection with the DCI !  implant
          By Dominik Beck & Ren! Rothacker

Dear Dr. Matg",

The Dynamic Cervical Implant (DCI! implant) aims 
at combining the advantages of the gold standard 
ªFusionº with a motion preservation philosophy.

Fusion is reported to work well both radiographical -
ly and clinically in the cervical spine. Where do y ou 
see the need for a dynamic implant like the DCI!?
Although 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. This is much more than natural degeneration 
and related to suppression of the functional unit (rigidity). 
A procedure that (dynamically) controls motion is indica-
ted to delay fusion as long as possible.

The DCI! implant has a unique design. What inspired 
you when you conceived this product? 
The omega shape was designed to ®t to the lateral anato-
mical view of the disc and the adjacent endplates. In fact, 
my inspiration came in 2002 from the ªInterspinous Uº (now 
co¯ex") when I worked with Fixano, France. The aim was 
a one piece anatomical-shaped, self-®xing dynamic spacer 
made of titanium, easy to implant like a cage. The Dynamic 
Cervical Implant stabilizes the cervical spine while providing 
controlled motion in ¯exion-extension, the main motion in 
subaxial C-Spine. Shock absorption, a main advantage com-
pared to most existing prostheses, prevents adjacent accele-
rated degeneration. Further design changes with Paradigm 
Spine from a squared to a rectangular shape and sharper 
teeth optimized primary stability of the implant.

Can you describe a typical patient who would be a 
candidate for the DCI! implant? The other way aroun d 
who would not be a candidate?
My indications for DCI" concern all mobile cervical seg-
ments (>3# motion in ¯exion-extension) from C3 to C7 
in disc herniation, degenerative discopathy and central or 
lateral stenosis. Adjacent level protection above or below 
an already fused level is an excellent indication in my expe-
rience. DCI" has much larger indications than conventional 
disc prosthesis because of controlled rotation: therefore 
degenerative arthropathy, a cervical pain generator, remains 
an indication for the DCI" implant contrary to most  disc 
arthroplasties.
Severe mechanical instability, absence of motion at the index 
level, osteoporosis, fractures, infections and tumors are clear 
contraindications for DCI". Preoperative dynamic views 
as well as MRI are systematically performed to avoid these 
pitfalls.

How is the clinical outcome in your series so far?
Clinical outcome in my hands is superior to cage fusion with 
no long-term reoperation for ten cases followed up for ®ve 
years (®rst series). In a more recent prospective series with 
the new DCI" design in ten cases followed up for one year, 
there is no dissatisfaction and all patients would have surgery 
again. In a multicenter prospective study together with two 
German centers on 104 patients, satisfaction overall was 
85% and 97% of patients would have surgery again. One of 
these two centers has a very high proportion of unemploy-
ment with a global negative impact on results.
Since 2004, I personally had one reoperation for asympto-
matic anterior migration seen on postoperative radiographies 
(®rst DCI" design). I had no second operation with the new 
design and instrumentation since May 2008.

Guy Matg", MD, works in the national neurosurgical depart-
ment, Centre Hospitalier de Luxembourg. Through EANS (Euro-
pean Association of Neurosurgeons), UEMS (Union of European 
Medical Specialists) and JRRAC (harmonization of neurosurgical 
training in Europe), he is involved in Education, Examination and 
Site Visiting of Departments. He was Vice-President of EANS from 
2003 to 2007 (organizing Meeting 2006) and President of the 
Francophone Society of Spinal Surgery from 2005±2008 (organi-
zing Meeting 2003).

INTERVIEW
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INTERVIEW

From your experience what needs to be considered 
when implanting the DCI!? Are there any tips and 
tricks you could recommend?  
Patient positioning and surgical approach are standard as 
in microsurgical ACDF (Anterior Cervical Discectomy and 
Fusion) using CASPAR technique. Endplate cleaning is ca-
reful to respect cartilage and avoid bony bleeding. Anterior 
osteophytes are not resected in the same idea, avoiding 
later heterotopic ossi®cation and fusion. I always do inter-
nal foraminotomy together wit PLL (Posterior Longitudinal 
Ligament) resection for optimal decompression which is the 
main step in this surgery. Implant positioning is centered at 
midline with maximum endplate coverage for optimal stress 
distribution. With three trial/implant sizes and four different 
footprints, there is a selection of twelve implant sizes cover-
ing almost every patient. Exact size selection is most impor-
tant to avoid migration. In the lateral view, a security zone 
of 2-3 mm to the anterior and posterior vertebral border 
should be respected. A trick is to place the implant as far as 
posterior to ®t the concavity of the inferior endplate of the 
superior vertebral body. The new trials with depth control 
facilitate ideal positioning. Slight compression on CASPAR 
distractor stabilizes further the implant by engaging teeth 
in the endplates. In cases of heavy patients or bad ¯uoro-

controls, you may check the dural plane/DCI" with a small 
nerve hook under microscope.

What do you recommend for postoperative care?
Patients can normally be mobilized the next day, avoiding 
excessive cervical motion. Postoperative NSAID's for ten 
days may have an impact on heterotopic ossi®cation. An 
AP and lateral view of the cervical spine is taken before 
discharge and ¯exion/extension views at six weeks and 
one year postoperatively. Car driving is allowed after 
one week, and the patient may go back to his job at one 
month.

As a conclusion¼
Cervical arthrodesis has an impact on accelerated adjacent 
segment degeneration (AAD). Delay fusion as long as 
possible and expect prevention of AAD with non-fusion 
techniques. The DCI" implant is a fascinating alternative 
to total disc prosthesis with wider indications because of 
restriction of rotation which means no major concern with 
(facet) arthropathy, a serious problem of any arthroplasty 
with total disc replacements. Finally, slow fusion may also 
avoid AAD as the cervical spine has time to adapt to the 
changed biomechanics.

 

WorkshopsNext Meetings

Mark your calendar

Eurospine 2009
DCI" Workshop
Thursday, October 22, 2009
12pm ± 2pm

Reference 
1 Matg! G.: Cervical cage fusion with 5 different implants: 250 cases. Acta Neurochir, 144: 539-550 2002
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DCI!   training modules  By Ren! Rothacker

TRAINING & EDUCATION

Training of your sales staff

Paradigm Spine offers sales force trainings either in 
Germany, in your country or via webex" - an internet ba-
sed communication platform for fast and effective support 
through our Business Managers and/or Product Managers. 
Along with this new communication tool we installed the 
so called CEP Product Trainings; Continuing Education 
Program  is a modular power point based training set up 

Please note: In case you are missing your username and 
password please feel free to contact business manage-
ment. 

Surgeon training / ®eld support

Field support is offered by our Business Managers and/or 
Product Managers to assist ®rst surgeries and roadshows in 
your country, Germany or Luxembourg.

 · Individual visits to see surgery in our training centers
 · Training courses in your country with local champion
 · Travelling surgeons to assist training or surgery

Up to now Paradigm Spine is working with the following 
training centers in Europe: 

D#sseldorf

Luxembourg

G$rlitz

Paradigm SpineÂs Event Management is pleased to support 
you in coordinating the trainings. If you would like to sign 
in for a clinical visit or if you have any questions, please 
feel free to contact your corresponding Business Manager 
or to contact Jasmin Arndt at Jasmin.Arndt@paradig-
mspine.de  for clinical visits or Lucia Neininger at Lucia.
Neininger@paradigmspine.de  for roadshows (clinical 
visits for more than one product or for groups of two plus 
surgeons).

·  Dr. Guy Matg# , Centre Hospitalier, Luxembourg
·  PD Dr. J$rg Herdmann , St. Vinzenz-Krankenhaus, 
 D$sseldorf, Germany
·  Dr. Holger Schenke / Dr. Marcus Eif, St*dtisches 
 Klinikum G+rlitz gGmbH, Germany

All reference surgeons for DCI" work as consultants for 
Paradigm Spine offering clinical visits for interested sur-
geons. The clinical visits can either be organized in smaller 
groups where the surgeon is allowed to scrub in (max. 1-2 
attendees) or in bigger groups with up to 10 attendees via 
live transmission into a meeting room (only possible in the 
training center in G+rlitz).

DCI! theoretical training, Dr. Eif

with the following content: market positioning and argu-
mentation, product features, surgical technique and related 
technical aspects, sales statistics e.g. total implanted units 
and initial feedback from the ®eld, for DCI" it also covers 
facts and ®gures about our Clinical Data Collection and last 
but not least it shows an overview of available marketing 
tools. The CEP presentation can be downloaded from 
Paradigm SpineÂs Distributor Extranet. 
http://paradigm-spine.de/web/login.php 


