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Abstract: Patients with cervicobrachialgia and cervical spine stenosis can be treated by a ventral discectomy and
implantation of prosthesis. Retrospectively, a study of the cases between 2003 and 2013 was performed with an
evaluation of the clinical course and follow-up.

Materials and Methods: Between May 2002 and August 2003, 50 cases were treated, in 2008 there were 248 cases,
whereas a ventral discectomy was performed with implantation of a Bryan cervical prosthesis. Only 50 operated
cases were followed up until January 2013. The mean age was 45 years (range 31 — 64 years), 25 males, and 25
females.

Results: Prior to surgery 20 Patients had pain > 50 on VAS, 5 years later about 4 patients. Motor deficits were in
11 patients prior and in 5 patients after the surgery, but in all cases there was a significant improvement. 8
Patients had sensory deficits prior and 8 after the surgery. No myelopathy has been occurred after 5 years, prior to
surgery in 3 cases this was observed. Ability to work: 11 full time, 4 part time, 1 unable to work and 4 retired.
Back to work ratio 85%. About 20 out of 50 patients were available for reexamination and interview after the
implantation of the prostheses. 18 were very satisfied with the outcome, 19 would do the surgery again and 19
would recommend this operation to a friend. Radiological findings: ratio of motion > 2° in 33 patients, < 2° in 11
patients and in 6 patients heterotopic ossification had occurred. There is no statistical correlation between clinical
outcome and rate of motion. Correlation after Pearson: ODOM p= 0.27 and 0.247 respectively. Complications:
Voice: One permanent paralysis of recurrent nerve. Bleeding: In 2 patients with re-bleeding a surgical evacuation
was required on the day of surgery with uneventful further recovery. Dislocation of prosthesis: one patient with
uneventful complete recovery after surgical replacement. So far there was no single case of infection or removal of
prosthesis.

Conclusions: Implantation of cervical disc prostheses is not associated with an increased risk for the patient as
compared to conventional fusion. A preservation of motion for several years in 70% to 80% may be expected.
Cervical disc prosthesis appears to be particularly practicable in younger age groups up to the age of 65 years. The
long term effect of the prosthesis on adjacent level disease in comparison to fusion is unclear as of yet.
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1. INTRODUCTION

Cervical spondylosis is a common cause of neck pain, radiculopathy and myelopathy. Degenerative changes in a disc can
cause it to prolapse or osteophytes to be formed. Each of these can cause pressure on the spinal cord leading to
myelopathy or radiculopathy. The traditional treatment for this condition consists of an anterior cervical discectomy with
a bridging bone graft, originally described by Cloward (1) and Smith and Robinson (2). Recent alternatives to bone
grafting have been described including interbody cages (3), bone substitutes or spacers (4), in order to avoid the
complications of grafting (5). Cervical discectomy and fusion has provided good clinical results for radiculopathy and
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acceptable ones for cervical spondylotic myelopathy. The short-term clinical results (12 months) published by several
authors report a good outcome in 70% to 90% of cases (6-10). However, some patients return after few years with similar
symptoms associated with degenerative changes affecting an adjacent segment.

The concept that arthrodesis causes an increased biomechanical stress in adjacent segments has been widely postulated
(11-14). A recent publication by Hilibrand et al(15) reported that up to one third of their patients suffered from
degenerative changes in an adjacent segment at ten years and further surgery was required in two thirds of this group (58
procedures in 374 fused patients). Many suggest that the adjacent segments are degenerative at the time of the first
procedure and that the requirement of further surgery reflects the chronic nature of the disease process. The disc
arthroplasty, in preserving the motion segment, might prevent degenerative changes in adjacent segments and therefore
avoid the need for further surgery. The design of the Bryan disc prosthesis is based on a proprietary, low-friction, wear-
resistant, elastic nucleus (Fig. 1). The prosthesis has been through a number of biomechanical modifications and was
tested in animals before being implanted in humans (16).

The management of patients with cervicalgia and cervical spine stenosis can be performed by a ventral discectomy and
implantation of prosthesis. (17-23) The criteria for selection for placement of the Bryan® prosthesis are more strict than
that for anterior cervical fusion. Patients with hypermobility, instability, gross degenerative disease, primarily facet joint
pathology, and severe osteoporosis are excluded. The apparatus for milling and placement of the Bryan® disc prosthesis
allows for precise centering of the prosthesis into the center of the disc space with a precise angle calculated before the
skin incision is made. Once the prosthesis is placed, no collar is required and the prosthesis sits with a low profile in the
pre-vertebral space.

Figure 1: Bryan Prosthesis in Cervical Spine

Preliminary clinical experience with the Bryan® Cervical Disc Prosthesis was published by several authors (Goffin J et
al. 2003, Neurosurgery, Department of Neurosurgery, University Hospital Gasthuisberg, Leuven, Belgium), Cervical
kinematics after fusion and Bryan disc arthroplasty (Sasso et al, 2008, J Spinal Disorder Tech) Indiana Spine Group and
Indiana University School of Medicine, Indianapolis, IN 46260, USA, Comparison of radiographic changes after ACDF
versus Bryan disc arthroplasty in single and bi-level cases (Kim et al, 2009, Eur Spine J) Spine Center, Hallym University
Sacred Heart Hospital, College of Medicine, Hallym University, 896 Pyeongchon-dong, Dongan-gu, Anyang-si,
Gyeonggi-do 431-070, South Korea and Bryan total disc arthroplasty: a replacement disc for cervical disc disease
(Wenger et al, 2010, Medical Devices: Evidence and Research), Bern, Switzerland. (24-28)

A five year experience with insertion of Bryan cervical prosthesis should be retrospectively presented in this study.
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2. MATERIALS AND METHODS

Operated cases were studied retrospectively, whereas the patients were operated between May 2002 and April 2008 and
an evaluation of the clinical course and follow-up was performed. Only 50 patients were followed up until January 2013
(Diagram 1).
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Diagram 1: Inserted Bryan cervical prosthesis in 2003 and 2008

Between May 2002 and August 2003, 50 cases were treated with insertion of Bryan cervical prosthesis, in 2008 there
were 248 cases (Hamburg, Germany), whereas for all patients a ventral discectomy was performed with implantation of a
Bryan cervical prosthesis. Only 50 patients were followed up until January 2013. The mean age was 45 years (range 31 —
64 years), 25 males, and 25 females.

3. RESULTS

Prior to surgery 20 Patients had pain > 50 on VAS, 5 years later about 4 patients. Motor deficits were in 11 patients prior
and in 5 patients after the surgery, but in all cases there was a significant improvement. 8 Patients had sensory deficits
prior and 8 after the surgery. No myelopathy has been occurred after 5 years, prior to surgery in 3 cases this was observed.
Ability to work: 11 full time, 4 part time, 1 unable to work and 4 retired. Back to work ratio 85%. About 20 out of 50
patients were available for reexamination and interview after the implantation of the prostheses. 18 were very satisfied
with the outcome, 19 would do the surgery again and 19 would recommend this operation to a friend. Radiological
findings: ratio of motion > 2° in 33 patients, < 2° in 11 patients and in 6 patients heterotopic ossification had occurred.
There is no statistical correlation between clinical outcome and rate of motion. Correlation after Pearson: ODOM p= 0.27
and 0.247 respectively.

Complications: Voice with one permanent paralysis of recurrent nerve, bleeding in 2 patients with re-bleeding a surgical
evacuation was required on the day of surgery with uneventful further recovery, dislocation of prosthesis in one patient
with uneventful complete recovery after surgical replacement.

So far there was no single case of infection or removal of prosthesis.
(See below Follow up I, 11, 111, 5 year radiological Follow up, Heterotopic ossification and 3 year correlation of motion

and clinical outcome and the complications).

Page | 397
Novelty Journals




- Novelty Journals ISSN 2394-7330

International Journal of Novel Research in Healthcare and Nursing
Vol. 4, Issue 1, pp: (395-404), Month: January - April 2017, Available at: www.noveltyjournals.com

5 vear follow up (1)
50 patients operated on between May 2002 and August 2003

25 males, 25 fomales. Mean age 45 yvears.

20 outof 30 patents were availlable for reexaminanon or interview 3 yvears
after the implantation of the proathesis,

Results: n=20

Findings PRor 1o sugery 3 years later
pan >350 on VAS 20 4

motor deficat 11 3, all improved
sensory deficit 18 12

myelopathy 1 o

5 vear follow up (II)

50 patients operated on between May 2002 and August 2003
25 males, 25 females., Mean age 45 years,

20 out of 50 patients were available for reexamination or mterview 5 yvears
after the implantation of the prosthesis.

Results: n=20
Ability to work:

full time 11
parttime 4
unable to work 1
retired 4 (3 regainad full ability 10 work batween surgery and retirement)

Back to work ratio: 85%%

S vear follow up (11D)

30 patients operated on between May 2002 and August 2003
25 males, 25 females. Mean age 45 years.

20 outof 30 patients were available for reexamination or interview 3 vears
after the implantation of the prosthesis.

Results: n=20

Are you happy with your outcome? 18 yes vs. 2 no
Would you have this operation again? 19 yes vs. 1 no

Would you recommend this operation to a friend? 19 yes
vs. 1 no
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5 year radiological follow up

44 outof 50 patients were available for a follow up lateral flexion/extension x-ray
3 vears after surgery.,

rate of mouon > 2° no rate of motion (<2%) heterotopic ossification

33 patients 11 patients 6 patients

rate of motion in °:
17%-2%
mean : 7°

ROMO" . T.R. m/45 v (OP:09/02)

ROMO* - G.D. mv/62 v (OP:05902)

ROMO"-R.F. mv 45 v (OP:09/02)

Heterotopic ossification was seen In all cases within 6 months after surgery

3 vear correlation of motion and clinical outcome

=9

ODOM Scale:

- I Excellent

I1 good

= Il acceptabel
o IV poorly

oODOmMm L " m n
ODOM /RONM:P = 0,274
There is no significant statistical correlation between clinical
outcome and rate of motion.
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Presentation of some operated cases

297/04, B.X 33y, mason.after One year later radicular pain in right
implantation of the prosthesis at C5/6 arm. unable to work
good recovery, back to work.

2006 surgical removal of
the osteophyte C5/6,
leaving the prosthesis
untouched After
complete resolution of
pain back to work again

325/06, N.NN_, 44 v, firefighter, osteochondrosis C5/6 and slipped disc
at C6/7. Nomovement prior to surgery at C5/6. Complete recovery,
back to work, rate of motion at C6/7 is 7°.

158/05 B.S., J_, female.,, banker, severe radicular pain in left arm.
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Rate of motion: 8° at C5/6 and 5%at C6/7.

1405/06, Dr. G.G., 56y, female
psychiatnst, 10 years after Soperations
resulting inn fusion of C4-C6. In 2006
acute pamn and atrophy of nght deltoid
muscle. Dependent on morphins. After
receiving the prosthesis no pain and able
to work for one year

In 2008 sharp pain in the left arm and
weakness of tniceps muscle.
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3 vear radiological follow up

45 vear old male, operated on in Sept. 2002 Excellent
chnical outcome with severe heterotopic ossification and no
motion of prosthesis 3 vears later.

Complications in 298 patients: May 2002 - August 2008

~WVoilce: One perrmanent paralysis of recurrent nerve

~Bleeding: 2 patients with rebleeding requiring
surgical evacuation on the day of surgery.
Uneventful furtherrecovery.

~ Dislocation of prosthesis: one patient with
uneventfulcomplete recovery after surgical
replacement.

So far no single case of infection or removal of prosthesis.

4. DISCUSSION

Long-term follow-up remains necessary, not only to evaluate the performance of the prosthesis in a clinical setting, but
also to assess the impact of the prosthesis on the development of adjacent level degeneration. The first cervical disc
prosthesis, implanted by Fernstrom (26) consisted of a metal ball which had to be 1 mm larger than the disc space.
Unfortunately, effective follow-up data was not provided by the author. Subsequently Cummins, Robertson and Gill (27)
from Bristol presented a small series of 20 patients with articulated prostheses in place of cervical discs. After two years
follow-up, 88% (16 of 18) of the patients had functional movement, and the clinical results were acceptable. However
these were end-stage patients, potentially biasing the study. This stainless steel device cannot be imaged by MR and
cannot be implanted into two adjacent segments. The design of the Bryan disc not only allows the opportunity of
operating on two adjacent pathological segments, but also its compatability with MRI facilitates follow-up with the
advantage of demonstrating the nerve root exits as well as the canal (See the MRI of patients with inserted Bryan
Prosthesis above).

Goffin et al (17,18) presented the preliminary results of a European multi-centre study of the Bryan disc replacement. The
major outcome tools were modified Odom’s criteria and the SF-36 scores. Neither a VAS nor the NDI were used. The
results showed that 86% patients after one year and 90% patients after two years had excellent, good or fair results
according to modified Odom’s criteria. Our study showed similar results.
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In the present study, there was no statistical differentiation in age, duration of symptoms and post-operative outcomes
between patients with radiculopathy and those with myelopathy. Future clinical trials should analyze these two clinical
groups separately. Patients with radiculopathy generally do well and return to normal routine of their life, but this is not
true in patients with myelopathy. (12, 13, 15, 19, 20).

In our observational study, the Bryan cervical disc replacement was shown to be reliable and safe for the treatment of
patients with cervical spondylosis, producing minimal complications and good surgical results.
5. CONCLUSIONS

Implantation of cervical disc prostheses is not associated with an increased risk for the patient as compared to

conventional fusion. A preservation of motion for several years in 70% to 80% may be expected. Cervical disc prosthesis

appears to be particularly practicable in younger age groups up to the age of 65 years with good clinical outcome and

improvement. The long term effect of the prosthesis on adjacent level disease in comparison to fusion is unclear as of yet.
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