
The authors conducted a prospective non-

 randomised study about a new cervical disc prosthe-

sis : the Discocerv® Cervidisc Evolution. Fourteen

patients (10 men and 4 women) were treated at a

 single mobile level, between July 2006 and November

2008. Their mean age was 40.8 years (range 31-56),

and the mean clinical follow-up period was

12.8 months (range 9-18). Diagnosis was disc hernia-

tion (n = 12) and stenosis (n = 2). The VAS for neck

pain, the VAS for radiating pain and the Neck

Disability Index decreased significantly at last follow-

up (p < 0.05). According to Odom’s criteria 81.6% of

the patients had a good or excellent outcome. The

range of movement of the cervical spine as a whole

and of the treated functional segmental unit were pre-

served at final follow-up, which suggests that the disc

prosthesis might prevent osteoarthritis at adjacent

levels. The neutral sagittal alignment of the cervical

spine as a whole and of the functional spinal unit

showed kyphosis shortly after surgery, but lordosis

was practically restored at final follow-up.

Keywords : cervical arthroplasty ; Discocerv® Cervidisc

Evolution ; clinical outcome ; radiological outcome ;

mobility ; adjacent level osteoarthritis.

INTRODUCTION

Anterior cervical discectomy and fusion current-

ly remains the standard treatment for disc hernia-

tion and degenerative disc disease refractory to

 conservative therapy. recently, however, cervical

total disc replacement has generated significant

interest as a potential alternative, because of the

well-known risks and complications associated

with cervical fusion (12,27). Biomechanical studies

have shown that fusion alters adjacent level kine-

matics, resulting in increased biomechanical

 stresses ; this may lead to accelerated degeneration

at adjacent segments in 7 to 25% of the cases (2,6,7,

16,25). A recent clinical study reported that disease-

free survival rates after fusion were 89% at 5 years,

84% at 10 years and only 67% at 17 years (14).

Further potential morbidities associated with cervi-

cal fusion include the possibility of decreased total

cervical range of motion, pseudarthrosis, graft

donor site morbidity, and instrumentation-related

complications (5,15,26).

recently, cervical arthroplasty with artificial

 cervical discs has gained attention as an alternative
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to traditional fusion. It can be used to restore and

maintain mobility and function of the involved cer-

vical spinal segments (8,10). The theoretical advan-

tages of disc arthroplasty include : maintenance of

range of movement, avoidance of adjacent segment

degeneration, restitution of disc height and spinal

alignment, and greater maintenance of maneuver-

ability. Furthermore, this procedure shows

decreased surgical morbidity, avoidance of compli-

cations from instrumentation or postoperative

immobilization, and earlier return to the previous

level of function (1). The first Cervidisc® cervical

mobile prosthesis (23) was implanted on June 11,

1999. At the 7 years follow-up, a persisting mobili-

ty was found in 96% of 52 implanted devices,

despite a high rate of subsidence of the lower com-

ponent (22). This very encouraging result led to

redesign this ceramic on ceramic prosthesis to a

titanium on titanium prosthesis called Discocerv®

Cervidisc Evolution. The first Discocerv® prosthe-

sis was implanted on April 4, 2006 ; since then,

more than 300 cases were reported in 14 countries

around the world.

PATIENTS AND METHODS

The authors performed 14 arthroplasties with the DIS-

COCErv® Cervidisc Evolution (Fig. 1) between July

2006 and November 2008 at the royal Commission

Hospital, Jubail, Kingdom of Saudi Arabia. The study

included 10 men and 4 women, whose mean age was

40.8 years (range 31-56). The mean clinical follow-up

duration was 12.8 months (range 9-18). The inclusion

criteria were : degenerative disc disease, disc herniation,

with neck and radicular pain, with or without neurologi-

cal deficit, and failure of conservative treatment.

Exclusion criteria were : active infection, vertebral

osteoporosis, vertebral tumour, injury, local deformity,

instability, previous surgical treatment, rheumatoid

arthritis, metabolic bone disease, obvious lack of mobil-

ity at the level concerned, and combination with fusion

at another level.

All patients had a detailed neurological examination

preoperatively. Pain evaluation was performed using the

well-known visual analog scale (vAS), respectively for

neck pain and for radicular pain (10 cm = unbearable

pain). All patients completed an Oswestry Neck

Disability Index questionnaire (NDI) (24) as to the activ-

ities of daily living : the higher the score, the worse.
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Odom’s criteria (18), from poor to excellent, were used to

evaluate the clinical outcome in general. It was explained

to and consented from the patients that if intraoperative-

ly arthroplasty could not be done, an interbody fusion

would be performed instead.

Static and dynamic plain radiographs were obtained

on day 1 and at 1, 6, and 12 months postoperatively. The

neutral sagittal alignment of the cervical spine as a whole

was assessed as the Cobb’s angle between the inferior

margins of the vertebral bodies C2 and C7, in the neutral

position. The angles were determined with quantitative

measurement analysis software, using extrapolative

algorithms. Lordosis was considered as a negative value

and kyphosis as a positive value. The range of movement

of the cervical spine as a whole was defined as the differ-

ence between the angles in full flexion and full extension

(Fig. 2). The functional spinal unit (FSU) angle (11) was

used to analyze movement at the level of the proposed

Fig. 1. — Two generations of cervical disc prostheses :
a. Cervidisc® (ceramic on ceramic) : note the square shape of
the device, looking like a cage and implanted in one piece ;
b. Discocerv® Cervidisc Evolution (titanium on titanium) : the
shape of the device, convex cranially in the sagittal plane and
convex caudally in the frontal plane, was designed to fit exact-
ly into the disc space, so avoiding subsidence.

a

b
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arthroplasty. This angle was formed by lines drawn at the

superior margin of the superior vertebral body and at the

inferior margin of the inferior body. Again, lordosis was

seen as a negative value, and kyphosis as a positive value.

The neutral FSU angle and the mobility of the FSU angle

were calculated respectively on the static and on the

dynamic (Fig. 3) lateral radiographs. Only mobile discs

were treated, so that the effect of the prosthesis on mobil-

ity could be assessed. All patients had a CT-scan and

MrI. All imaging studies were independently reviewed.

Statistical analysis : the data were coded and entered

into a computer using the Statistical Package for Social

Sciences (SPSS) version 15.0 (Chicago, IL, USA).

results were presented as means with standard deviation

Fig. 3. — The postoperative range of movement (rOM) of a functional segmental unit (FSU) C4C5 : from 4.9° to 7.2°

Fig. 2. — Lateral view : the range of movement (rOM) of the cervical spine as a whole was defined as the difference between the
Cobb’s angles C2C7 in full flexion and in full extension.
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(SD). A parametric paired sample t-test was used to

 compare the preoperative and the postoperative values. A

p value < 0.05 was seen as statistically significant.

Surgical procedure

The operation was performed under general anaesthe-

sia, with the patient supine and the chin fixed with tape.

A right anterior pre-sternocleidomastoid incision was

made, under fluoroscopic control for the selection of the

right level. The surgeon stood on the right side of the

patient and the assistant at the head. After incision of the

anterior longitudinal ligament the disc was excised with

rongeurs and/or curettes. The cartilaginous endplates

were removed with a curette, without disturbing the bony

endplates. Subsequently, a bilateral foraminal decom-

pression was performed with a Kerrison or with a high

speed drill. The posterior longitudinal ligament was

always opened in order to remove any extruded disc

fragment and to enhance interbody distraction. Two dif-

ferent flat probes were now inserted, one after the other,

to determine the width of the intervertebral space and

thus the size of the most suitable prosthesis. The prosthe-

sis covering the largest part of the endplate was chosen

so as to obtain a better load distribution on the vertebral

endplates. If the prosthesis was too small, it could

migrate, and if it was too large, it could interfere with

mobility. The prosthesis was finally inserted under slight

distraction of the intervertebral space, avoiding any sec-

ondary displacement or dislocation. The correct location

of the implant was checked with the image intensifier.

Ideally, the posterior edge of the prosthesis was aligned

with the posterior wall of the cervical spine, in order to

obtain an optimal location of the mean center of rotation.

On the antero-posterior view the implant was supposed

to be seated exactly on the midline. Haemostasis, rinsing,

drainage and closure. A cervical collar was not applied.

RESULTS

Fourteen prostheses were inserted in 14 patients.

The preoperative clinical diagnosis was herniated

cervical disc in 12 patients, and cervical stenosis in

2 patients. The following levels were treated :

C4C5 : 2 patients or 14.3% ; C5C6 : 10 patients or

71.4%, and C6C7 : 2 patients or14.3%. The size of

the prostheses varied from 14 to 17 mm. The mean

duration of the operation was 75.6 ± 20.4 min

(range : 80-120 min). All patients could stand up on

the same day and had full mobility of their neck at
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the time of discharge. The hospital stay was 3.5 ±

1.4 days (range : 2 to 7 days). No peroperative

 complications were noted, except for excessive

bleeding in one patient, without any further

 consequences. Other complications of cervical

arthroplasty, such as device migration, infection or

neurological  damage, did not occur in our study.

The mean  follow-up period was 12.8 months

(range : 9 to 18).

Clinical outcome

All patients recovered completely from their pre-

operative paresis and sensory loss. The vAS score

for neck pain decreased from a mean preoperative

score of 6.1 to 3.1 at 1 year, which was significant

according to the paired sample t-test. The vAS

score for radiating pain also improved significantly

from a mean preoperative score of 7.1 to 2.2. The

NDI improved significantly (p < 0.05) from a mean

preoperative score of 68 % to a score of 25% at final

follow-up. According to Odom’s criteria 81.6% of

the patients had a good or excellent outcome.

Radiological analysis

The mean preoperative mobility of the cervical

spine as a whole was 49.8 ± 11.7° (mean ± 

standard deviation). Postoperatively, the range of

motion decreased to 32.4 ± 9.8° at one month, but

slightly increased to 53.1 ± 15.6° after one year

(gain not significant). The mean preoperative

mobility of the chosen functional spinal unit was

12.2 ± 4.5°, decreased to 7.9 ± 3.2° at one month,

but slightly increased to 12.9 ± 2.9° at 1 year (gain

not significant). In other words, the treated segment

preserved its preoperative mobility. The mean

 neutral preoperative angle C2C7 of the cervical

spine as a whole was -13.5 ± 10.2° and thus

 lordotic. One month after surgery it was -9.3 ± 6.2°,

and thus less lordotic. At final follow-up it

improved to -11.0 ± 4.9°, but the initial lordosis

was not completely recovered. Again, the differ-

ence was not significant statistically. Also the neu-

tral alignment of the functional spinal unit was ulti-

mately recovered. Subsidence of the prosthesis was

not observed in any patient.
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DISCUSSION

Anterior cervical decompression and fusion, with

or without instrumentation, is a widespread surgical

intervention for cervical spondylotic myelopathy

and cord compression due to acute disc prolapse (17).

However, anterior fusion has often led to a reduced

mobility and to stress on adjacent levels (3).

Hilibrand et al (13) noted a rate of 2.9% per year of

developing adjacent segment disease.

Spinal arthroplasty aims at preservation of

mobility ; it has a relatively short history. Despite

the ease of access to the cervical spine, spinal disc

replacement surgery has historically concentrated

on the lumbar spine (4). In 1966 Fernstrom (9) intro-

duced an intercorporeal prosthesis which consisted

of a stainless steel ball inserted into the center of a

lumbar disc after laminectomy. Goffin et al (10)

were first to describe the Bryan cervical disc pros-

thesis for the management of cervical spondylosis

in 2002. Their prospective multicenter study led to

good results in 86% of the patients at 6 months, and

to 90% at 1 year postoperatively. Moreover, at 1

year motion was preserved in 88% of patients and

only one migration was noted. These results were

confirmed at longer follow-up, and several other

authors (10,19) reported similar clinical improve-

ment rates and preservation of motion (a mean of

7.8° per FSU at 2 years). A multicenter, prospec-

tive, randomized study (21) about the Prestige ST

disc prosthesis versus anterior cervical fusion for

single level degenerative disc disease showed that

the device maintained motion (a mean of 5.9° per

FSU) after 12 months. Moreover, the prosthesis

scored better than fusion as to vAS, NDI and SF-12

criteria. In a study on 82 Cervitech Porous Coated

Motion artificial discs in 53 patients with degenera-

tive disc disease associated with radiculopathy and

myelopathy, Pimenta et al (20) reported significant

improvement assessed by means of vAS, NDI, and

Treatment Intensity Gradient Test (TIGT), at 1 year

follow-up. More specifically, 80% of the patients

had good or excellent results at 1 week, improving

to 90% at 1 month (Odom’s criteria). Only one

migration was observed at 3 months.

The authors’ results are in full agreement with

the previously reported data. In this relatively short-
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term series, 100% of patients with a single-level

arthroplasty demonstrated preservation of mobility

of the cervical spine as a whole and of the treated

functional spinal unit. The differences between pre-

and postoperative situation were not significant. Of

course, motion was restricted in the early post -

operative period due to neck pain or patients’ non-

compliance to movements as an early response to

surgery. The maintenance of the rOM of adjacent

segments in the late period (cervical spine as a

whole) indirectly reflects the possibility of prevent-

ing adjacent segment disease after arthroplasty. In

the current series the C2C7 neutral Cobb’s angle

became less lordotic in the early postoperative peri-

od (a loss of 4.2° of lordosis) and nearly returned to

the preoperative values within a year (a loss of

2.5°). Also the neutral Cobb’s angle of the FSU was

preserved after one year. This result was in sharp

contrast with the findings of Pickett et al (19) who

reported that at final follow-up the neutral FSU

angle became more kyphotic, while the neutral

C2C7 angle was preserved.

There are general concerns related to the use of

disc arthroplasty with regard to material wear and

the ability of these disc prostheses to maintain

motion. Another concern is whether disc arthroplas-

ty may lead to the recurrence of osteophytes.

Finally, there is concern that in patients with

kyphotic alignment or in those in whom the arthro-

plasty device is placed in a kyphotic alignment,

 progressive kyphosis may occur following cervical

disc arthroplasty, leading to recurrence or worsen-

ing of myelopathic symptoms. These questions

 cannot be answered without long-term follow-up

and a specifically designed study to address such

issues.
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