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Cervical Disc Replacement

Goals of cervical disc replacement
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The geals of cervical arthroplasty are reviewed against 2 backdrop of adjacent segment disease,

Abstract
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Anterior cervical discectomy and fosion for radiculopathy
or myelopathy at ong to two levels is one of the most siceess-
ful surgical proccdures available in terms of reversal of
symproms and outcomes in spinal surgery [1-31 With the
siuccess of this procedure, why then would so much eifort
go inio designing alternatives for the same indications, in
particislar cervical disc arihropiasty? There are certainly
some downsides to performing fusion for radiculopathy and
myelopathy, These include adjacent segment degeneration/
discase, the potential need for plate Hxation, which can
increase the risk of dysphasia, and difficulties in obtaining
suecessfinl fusion results, particulardy in the treatinent of ad-
jacent segment degeneration after fusion. Although a certain
rale of adjacent segment disease, as wel! as adjacent segment
degeneration, has been reported afier corvical fusion, as well
as afier nonfosion sargery [1,3-8), it is pot cotirely clear
that the degeneration is the reseilt of the fusion or the natural
azing process of the spine.

It s stifl possible that by sestoring more normal motion
fo an aheady diseased spinal segment in the cervical spine,
cervical disc replacement will alter the natural rate of adja-
cent segment degeneration and, in fact, lessen it This cer-
tainly is the first goai of cervieal dise replacement surgery,
that of a decrease in the rate of adjacent segment degenera-
tioh and disease of the cervical spine. Food and Drug Adminis-
tration Investigational Device Exemption studies comparing
cervical dise replucement with anterior cervical discectomy
and fusion will help clucidats over the long term if there is a
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fundamental difference in the rate of degeneration between
Lthese two groups of patients,

It has been documented that anterior cervical discectomy
and fusion as treatment for adjacent segment disease is 2
challenging surgery. There is an increased rate of swallowing
problems and ncreased risk of pseudarthrosis [9-11). Part
of the difficulty with this surgery is that the disc space
adjacent 1o a solid fusion is a challenging envisonment in
which Lo obtaia a solid fusion because of a biomechanical
differential in stiffness between the fusion below and the
adjacent open disc space. Cervical disc replacement, by not
requiring a fusion other than adhesion of the arthroplasty
surfaces, may be a berter answer for the trealment of adjacent
segment disease. In fact, there is some experience with this
in Phnenta’s sericy in Brazil nsing the Porous Coated Motion
(PCM, Cervitech, Roundhil!, NF) prosthesis for the treatment
of adjacent segment degeneration in approximately 15 pa-
lfents. Results have been reporied as excellent in short-
tesm follow-up of 6 months to 1 vear (Pimenta L, personal
commumnication, February 5. 2004 [12].

Finalty, the goal of any new technology should be im-
provement and/or diminishment of the postoperative restric-
tions that paticats are subjected to. With anterior cervical
discectomy and fosion and/or corpectomy and fusion, the
patient is subjected 10 external imunobilization in addition
to their internal fixation. Presently, performing adjacent level
procedures requires the index plate {o be removed and replat-
ing performed at the adjacent level, Ultimalely, this requires
more disscction and again an increased risk of swallowing
dysfunction,

Differences will be needed in the approach for certain
pathotogies. In patients with soft disc hemiations, cervical
disc replacement may be the perfect intervention in that
there will be retention of motion in these typicatly younger
patients. However, in those with spondylosis, there have
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already been problems pomted oul with cervical disc
replacement in terms of rocurrent rudiculopathy resniling
from spondylotic progression and/or ossification [13]. Theo-
retically, in patients with corvical spondylutic radiculopathy
or myelopathy, wider uncinate resection and spondylolic
ridge removal will need to be performed because retention of
motion may lead torecurrence of spondylosis when compared
with cervical fusion procedures. Afier oblaining a solid
tusion, it is difficult for the spurs to recur. Theoretically,
with the retention of motion, spur formation can retirn, and
therefore wider resection will be nccessary., Additionally,
heterotopic ossification has been noted in some of these
procedures [13], and consideration will need to be given to
posioperative trealment with Indocin {Merck, Whitehouse
Station, NI} and/or decreased use of burring and increased
use of irrigation during the procedures.

Much is not yet known about the ultimate resulls of
cervical disc replacement or the long-term effects of such
motion-sparing procedures. It is hoped that they will reduce
the rate of dysphasia now seen after cervical fusion and
plating, reduce the incidence of adjacent segment degenera-
tion, ultimately be easier io implant and obviate the problems
associated with fusing adjacent to & solid [usion, specifically
thal of increased pseudarthrosis rale. -

References

(1] Bohiman HH. Bmegry ST Goodfeliow DI, Iones PK. Robinson amte-
ror cervical discectorny and arthrodesis for cervical radiculopathy.
Long-term follow-up of ane bundred and twenty-two patients. J Bone
Joint Surg 1993;75A:1298-307,

[2]1 Henderson CM, Hennessy RG, Shuey HM, Sheckelford EG. Posterior -
lateral foruninolosny as ap exclusive operative eehnique for cervical

radicniopathy: 4 revicw of 846 consecutively operated cases. Neuro-

surgery 1983 E5(5):504-12,

Witlizmz JL., Allen MR, Harkess I'W. Late results of cervieal discoe-

toiny and interbody fosion: some {actors influencing the resulis. |

Bone Joint Surg 1963.30A:277-86.

Baba H, Fernsawa N, Lmeda 5, Kawahars N. Tsuchiva H, Tomin K.

Late radiogiaphic [Andings atter anterior ecrvical fusion for spoady-

Toiic myeloradicnlopadry. Spine IV93;18(13p2167-73.

[5} (are DR, Sepic SH. Anletior corvical fusion for degenerated or pro-
reded discs: a review of ome hupdred forgy-six patients. Spine 1984,
STN6G7 T

61 Herkowilz HN, Kurz LT, Overboir DT Surgical management of cervi-

cal soft dise erniation: a comparison between the anterior and poste-

rigr approach. Spine 1990; 15(10):1026-30.

I unsford 1B, Bissonette DJ, Jannetta PJ, Sheptak PE, Zowub DS.

Anterior surgery for corvieal dise diseass, part T2 greatment of lateral

cervical disc herniation jn 253 cases. J Newosurg [980:53:1-11.

Hilibrand AS. Carlson GD. Palumbo MA, Jones PE, Bobliman HH.

Radiculopathy and myelopathy ot segments adjacent to the site of a

previous anterior cervicad arthrodesis, J Bone Joint Sorg 1999.81A(4)k

519-28.

%] WHiiibrand AS, Yoo T3 Cardson GB, Palembo MA, Jones PK, Bohl-
man HH, Fhe saccess of anterior cervica! arthrodesis adjaent o a
previous fusion, Spine 1992214k 15744,

[10F Doran SB, Walsh J, Kinkaid A, Cutler D). Prospeclive anglysis of
dysphagia tollowing anterior cervical spine fusion. In: Fischgrund J5.
urden B, Yonenobu K, er al., editors. 215t Annual Meeting of the
Cervical Spine Research Society; December 11-13, 2003; Scotts-
dale, AZ.

{11] Yue WM, Broduer W, Highlund TR, [Persistent swallowing and voice
problents afler anterior cervical dissectomy and fusion with allograft
and plating—a 3- 10 M-year follow-up stody. [o: Fischgrund JS,
Darden I, Yoacnobu K, ¢t al., editors. 31st Annusl Meehing of the
Cervical Spine Research Society; December 11-13, 2003; Scolis-
dale, AZ.

[12] Pimenta L, McAfee PC, Cappuccino A, Bellera FF, Link HI:. Clinical
experence with new ariicial cervical PCM (Cervitech) Disc. Spine
2004:4:3158- 3218,

[£31 Goifin §. Casey A, Kehr P, et 4. Preliminary clinteal experience with
the Bryan Cervical Dise Prosthesis, Nevrosurgery 2002510338407,

[3

[4

[?

[t

o

I8

Do Not Copy, Distribute, or Circulale

2562



