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Recent trends in cervical stabilization
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AULSTRACT

Cervical spine, like rest of the spine is a mechanical structure which transmits I:mtl,.u]
and pratects spinal cord. A stable cervical spine will be able o undergo pluy sielopical sl
without cord or root injury. An unstable spine gives rise to deformily, pain and also Ty i
cord and nerve roots, '
Easy avilability of computerised tomography (CT) and mugnetic resonance imaging ff
revolutionized the diagnostic evaluation of spinal instability by delineating thc exact naty 4
extent of pathology and anatomy of spine aud spinal cord, This guides for PP O te g
protocol and approach for spinal stahilization,

Spinal instrumentation gives inunediate spinal stability, enhances quality of hone fusion, fadliy
mwehilization, rehabilitation and creates an enviromment for neurological recovery. |
Provision of modern spinal turning frames, intensive care units (FCU) with multimode venlk
mumitoring facilities, operation theatre with spinal lahles, image intensifier, high speed pnmg
operating microscope, newer anaesthetic drugs, techniques, various spinal instrunents, in
Surgeons own experience plays key role in spinal stabilization.
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KEYWORDS : Cervical spine stabilisation: Titanium vervical spine locking plate (CSLP): ig
head screw: Locking serew.

ervical spine like resz of the spine is a spinal cord and nerve roots. Cervial

mechanicsl siructure, which trmsmits load,  hecomes unstable due to developmental |

allows motion and privects the spimal - trauma, infeclions, degenerative izeqses;
cord. A stable spine s defined by white and
Punjahi [1] is the ability of the sping; usder
physiological loads, tw© prevemt (a) initial or Classified Speciulist {Surgery and Nog
additional damage to the spimal cord or nerve gery) Conuncnd Hospital, AR Bangal
roots, (h) detormity or (¢) pain from structural a7,
changes. An unstable spine gives rise o inca pact Classified Specialist (Anaesthesioli
tating deformity, pain and also may damage the mannd Haspital, AF, Bangelore 560
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oy fumdurs and following surgery for spinal

nddal description of auterior approach Tor
thal discectomy always included stabnlisation
ne by hony fusion (2], This was advocated
il ppalarized after the pioneering work of Smith
Robinson  1955[3] and Cioward 1938[4] 10
the possibility of developing  late
i fram dise space collapse or radiculopathy
eraminal nacrowing. The insight provided by
gpproachies and hasic understanding of the
chinical principles — of spinal fusion, easy
lity of newer modalities of investigations
tomputerised tomography {(CT), magnetic
_ wice imuging (MRT) scans, introdduction of
phiiticaled  ncure  surgical  equipments  and
lmti Tike operating microscopes, high speed
itic bone drill, titaniom cervical plates and
has refined the tweehnigue of cervical spinal
- stabilisation.

Gaspur (5] proved that the recovery from
ngical deficits was better in surgically fused
ilized patients afler multiple level
i and Corpectomy. . Basic principles of
[y according 1o him are realignment, bone-
B contact, absolute immobilization and
wion of fragments. These principles are the
of plale osteosynthesis,

Anlerior cervical plates and  screws are
mfiictured  from stainless steel (31610, vitallium
lifaniim. Stainfess steel possesses struclural,
dhanical and - physical churacteristics these are

or MRT comparible and has risks of a
pmised binlogical response resulting in
L Vitallium, cervical plates and serews do
fe-adequale  [aligue Tesistance, strength
il exhibit low resistance to corrosion. The
plication of titonium  plates. and  screws has
worldwide acceplanee  becavse of 18
ighiedrength, resistance to corrosion, lightweight,
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bisweompatibility and mast importantly €1 and MEI
compatihility. “Tianinm cervical plates of different
sizes with expansion head ond locking scrows
indigenous!v mapufoctured by GESCO, Chennam
anterior cervical fusion n the

were wsed Tor

present 5[[1[1}'

This study was under taken with aim of:

Antenor cervical spine instrumentation by
ttanium plates, expansion head and locking

serews for:

(#) Acute injury to the cervical spine involving

the wvertebral body or disc reguiring
corpectones or discectomy.
Multiple levels prolupse intérvertebral dise
(PID) with discectomy and bone grafting,
Following Corpectomy/discectomy  for
tberculosis, vertebral body tumour.

Post  surgery  instability  wnd
lamincetomy kyphosis,

post

(e} Any other conditions giving nse 10
cervical spinal instability,

T achieve:

(a) Imumediate stability

(b) Good neurclogical recovery

() Early mobilization and ambulation

{d) Avoid ngid external cenvical orthosis
Materiaband Methidds

Twenty panents  admited, evaluated and
operated at CH (AF) Bangalore from Jan 99 to Jun
2K were the subjects of this study.

On  admission  patients  were  evaluated
climecally with detmted neuralogical examination.
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Anterior  posterior (AP).  Tiuns laterul approproate size was placed uhove {ind b
radiograpls and Magnetic Resonamice lmaging level af Bany Nusion '['il-.uumnn'er-.-i.,-ulp
(MRI) of the cervical spine was carried vul 1o all fixed with 14 mm sjee expansion head gy
paticnts to find om and locking screws. AP and biteral nilg
of the ¢ervical spine were luken POl
Neck wag lnnobilized  with sofl cerig
for a peridd of 7 10 |0 days, Pt
{hy The couse of the lesion Jike traun neurological evaluation, AP and lurersl il

tuberculosis,  tumours, degenerut|ve of cervical spine was carried our it L
dixenses o any athes ._n::'.1c.’|11|:,| mandhs and 6 months, The conmpli
ttcome cviluated in all easps,

tal The site, and extent of the lesion

) Any cord changes

Operative technigue Results

Foudteen (7O were in the e g
o 60 yeurs. Uhree (15%) were hetwe
year und another 3 (15%) were above ful
Ol yeurs, Elglteen (90% ymales And 201054
were in this study, '

The patient placed in supine position with
cervical traction using  Mayfield's clamp  and
shoulders taped and pulled 1o the fool e nd of the
table. The approach is made from the right side
with a vertical  jncision along  the  anteror
border of sternocléidonwstoid from angle of
mandible to suprasternal noich for exposure. from Seventcen (85%) had neck e
Ciro C7, HJI[}'SH]G incised in the same line, The had bmt.'h'li!r]:’,IEt. 16 (80%) had l'l'l_':.’l.‘|t'||_’.‘li{|]1]|'
middle layer of cervical fascia was split between had radiculopathy. Sphincteric distubus
stermomastoid and strap muscles. Common Facial present in 4 (20%) and ene Pl
vein at C3 and omohyvoid at C6 level reguire
division depending an the leve! of surgery, Desp
cervicul fascia overlving the longus colli, the
preveriebral fuscia and  anterior  longituding] One level anterior cervical cord Cump
ligament incised in the medling and rempered due to welpe compression tracturcilise ‘
Iaterally. The longus colli muscles dissected on  due w cervical spine injury was present 4
both sides above and below the area required for  of putients. Two Levels anterior thecal aim 5
stahilisation, Caspar wansverse rstructors placed in 2 (550 and 3 level unlerior theval Comyg
undemeath  the  longus  coili muscles. and in 7(35%) was present as per MR scan |
longitudinal retractors placed for vertical retraction (13%) had Associated Myelomalacia af th
o avord injury to the =oft tissucs Caspar in MR scan, Fourteen putienrs {70%) with =
distraction pins and distracter placed #fter making  level PID, 4 (20%) with cervical spine injuy
trill holes on the vertehral bodies above and below I (10%) with  post larminectomy i3l
the level of Corpectomydiscectomy as delineated underwent  anlerior  cervical Dhecompnyg
by image intensifier Corpectomydiscectomy carried  und Instryment:ition,
tut using high-speed pnenmatic bone deill under
microscope. A wicortical bone graft harvested
from the ilisc crest was placed and Casper
distracter temoved.  Titanium cervieal plate of

compromised respiration.

Une level discectomy in 2 {1055, ane
Corpectomy ain 2 (10%), 2 level iliscectong S
155 ) and 3 Tevel discectomy i ¥ (35%) [l
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o polients hed temporary hoarseness of
ilin 2 other patients 2 screws perfomied

8 Interveriebral disc space und fised to the

R were o uperalive site complications,
Clle complications, graft extrusions o
tind fi e,

Neck pain improved inoall 17 (100%:,
lgia improved in all 13 (100%) cuscs.  In
pwith radiculopathy, 2 (50%) had excellent

e other <2 (50%) had good recovery,
il |6 putients with myelopathy 8 (509 hud

recovery, O (309 had pocd recovery and
086} newrological recovery were minimal but
ilary with support. ‘These two patients had
inges in the form of Myelomalacia in MR
Three patients became continent and one

Lintermittent self-clean catheterization out of
plienls who had sphincteric disturbances.

oof the: patients deteriorated  neurologically
¢ was any death in e opersted caszes, '[he

lngical aligaiment was pood and the plate was
i all the patients ar 2weeks, 2 months and
s follow up. There was good bony fusion

ol eeellent swbllisation at 217 monshs in all

'_ [n mé.iJIUII{:diul-:: pstinerative period a soft

colldr was Ut in 16 (B0 In 4 (20%)

with cervical spine injury, hard cervical
et used.  Eighteen (90%) paticnis were
lilory on the first postoperative day and 2
wilh =pinal cord injury and quadriparesis
ambulant with support after 2 weeks of
i MRI scan was carricd out in 5 patients
speritively and the ttanium  plates  end
were found to be MRI computihle

Ad(2), 2000 . Nerospace Med 4020, 20000
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Discussion

imual description of anterar approach o
cervical included  fusion
procedure [1], which was popularized, by Smilh
and Robmson ip 1955(3] and Clowurd 1958 [4]
Fhis was advocated to prevent the possibility of
late kyphosis from disc space
vuliculopathy  from foraminal HATOWing,
Arguments in favour of fusion  jnclude  the
maintenance of dise space height thar avoids
verlelyal setting and minimizes the potential for the
development of foraminal stenosis.  Also fusion
slabibizes the spine and may prevent progressive
deterioration due 1o inswbhilities (6], 'The basic
principle is that, the bone graft between the
invulved Inlerspaces gives mherent stability and
allows fusion to occur even in lepenerative
situations. The anterior cervical decompression
and fusion is now widely aceepted as o safe und
effective  treatment modality for ‘cervical dise
herntation. Studies for this procedurs have found
this to be reproducible, with a high level of patient
satisfuction [4,7.8). There are several facturs
affeciing the fusion rate of anterior graft including
the type of graft (6], surgical lechnique [9,10] and
also the number of operative levels, Hy using the
modificd Robinson technique, the fusion rates of
zingle level procedure can be expected W be in the
low 1o mid-90th percentile (2] This success rate
decreases with increasing the number motion
segmenis grafted [2.6.11}

discecunny  alwiiys

collapse

Suidy hy Sanford for three level anterivr
cervical decompression and fusion using mexlified
Eobinson  technique revealed the radiological
fusion rate was far less than sadsfactory. The
pmop of patients with a pseudoathrosis had 2
statistically  significantly warse pain outcome.
Muost unions were not as a result by graft collapse
hut rather failure of one of the two-gralt bexly
intertace to ossify. The reasons for decreasing
fusion rate with inereasing number of operative
levels are not clearly defined. lnmuavely the more

15
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surfaces there 1o heal, the higher the pseudoathrosis
rate will be per patient.  Aliered biomechanics
probably play the largest role, which |s suppiorted
by work of yoo et al sharing inCreasing contact

stress al grafl oy imterface, when the number of

operative  levels increases [12]. Therefore the
authors recommended antenor plate fixation for
twor or three level anteror cervical discectomy,

Antenor internal fixation increases the stability of

the construct und s safe and effechive treatment
of an unstable sping scgment

The technigue of cervical Corpectomy was
developed initially for treatment of vertehral body

fractures. Relatively poor resulis for operative
reaunent of cervical spondylotic myelopathy

(CSM) by the posterior route lead to further
development of multileve| £ orpectomy followed by
stabilisation using bone. A comparative review
of CSM reveals that anterior approaches have a
Success rale of 753% compared to 60% for posterior
approach |13]. Other indications for this surgical
procedure are ossification of posterior longitudinal
ligament (OPLL) [14]. pyapenic ofF tubercular
involvement of cervical vertebra and vertebral
hody tumours.  Corpectomy has been utilized for
management of intradural  lesions  located
exclusively anterierly on the cord bulii
segmental Corpectomy is mast commonly performed
in the treatment of CSM.  Alternative 1y, multiple
amerior disceclomies rlaw- been described. This
approach is feasible and safe for up 10 3 yerdehral
excisions [15], although up o 4 leve| corpecromis

have been performed, Afler Caorpectomy
stabilisation s also mandatory and is  best
achicved by an autogenous bone grafl from the
iliac crest or fibulsr strut graft with plating. The
fibular graft is recommended when more than two
level Corpectomy is performed.  Fusion with
autogenous iliac erest cortico cancellous oraft is
rapid and occurs usually within 3 months.
Commonly avmlable heterografis like surgibwme
have not become popular,

Anterior surgery has also |!K."Eﬂ
carrection of cervical kyphosis,  Cerviell
arises from either a loss of posteelin |
clements or loss of anteriar S ppOrting f
or a combination af bath, 1t con vee ...
Faminectomy, post ol
congenital, metabolic or

The angulations can bl
progressive, involve multiple levels and i
neurological wanifestations. Palienly '.!.'i'll'r:
clements, secondary (o .-.'
luminectomy, are best treated by pre o
traction, fulliwed by anterior cervieal i
strut grall fusion with plating,  Anteriorg
fusion with iliac bone with platiog hoyu
accepted as the treatment of choiee wheny
deficiency oceurs,

of  extensive
trraciation,

conditiong

posterior

Oroczew in 1970 first used anteriory
plate in cuse of cervical trapma Sub ’
Caspur standardized the method will
operating steps and instrumentation in §
The basic principle was based on the A
group's  recommendations  for  meql
wsleosynthesis, Fast and stable bone
ohserved if there iz correct realignment, 5
o bone contacr, compression and 4 i
immabilication by anterior cervical instry Hrs:
with metallic plates and seraws, More o :
neurologic outcome is predicted  hocule
surgical immaohilisation. Caspar’s |y
plate  osteasynthesis echnique incorpon _
principles.  gives optimal el &)
environment beciuse of Jiberal Loy leconys )
This 15 =afe, stable, and attong  and Lu;
hnmediate stability, CET

Operative internal fxation of an g
cervical spine provides Improved sept
stability and reduces the need for prolong
rest and for rigid external orthosis, [l
fixation can be performed in | comjunclion wi
appropriate neural  decompression  procdid gr:

i
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ntlletu: plake stbilisation  techmgue
wlditional foonedione bntemal stability
nan 1rn|'|nw.:,:l fusion spccess rale and
idence on extemal arthotic immaobilization.
fies 18 (900 of patients were put on soll
I coller only Tor 7 to 10 days post

Tmulrrrnmr goal of spinal stromentation
r-'r i 1o opltimise the creation of a fusion
i of e proper size and swoctuwre o the

period of time. This can be achicved by

to three well-recognized principles of

it surgery (a) adequate preparation of the
il (b) selection of  the apprapriate graft
i) an adequate period  of pustoperative
" fzafion of the Tusion sie, Solid Tusion
curs within 3 months when the principles

lhered 1o [17].

ll'.l [
il dmﬁb‘
exte
s oper

CSkvern] authers have described the use of

gfic plate, the Caspar plating being
wed [5,18].  The Caspar's irapocroid
phetic: plate 1echnigue, though orizinally
el forthe treatment of injuries of cervical
hiug been successlully cmploved  for
myzfopathy [ 18,197, post lumincctomy

for infection or metastasis with fusion

8. The Caspar plating reguire o

rchase to prevent screw loosening and

ppage [3]. Placing the screws in 1o the

i verlebra] corlex requizes  biplannar

pyand s technically demanding,  The

of the Caspar system is that the angle

he plate and screw is not fixed.,  They

st twee rows of sorew holes (o prevent

ien; In 3 patient with short neck amd 1 lower

ki spine. it is sometimes necessary Lo insert
il virying anglos.

feduce the incidence of screw pull ow
Tk y . "
j:r_lﬁ..lﬂ:['lpﬂgc, the Tocking plale system using

| Aepipace Med 44(2), 2000
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umconical expansion head and locking screws are
availoble (A locking screw is inserted in to the
head of anchor screw W expand the anchor screw
head).  This locks the screw 1w the plate and
provided immediate rignd Oxation. All are made of
titaniam, which are MEI compatible and nunimizes
CT oaod MRTantifact [21]. They are salér W use,
as they do not require bicortical purchase, (hus
avoiding possible injury to the cord, roots or
In the present series, in all
20 cases taniom plates with expansion hemd and

vasculnr stroclures.

locking screws indhgenously procured were used,

The anienor cervical plating with. screws
bomechanically serves as a énsion band, which
is st effective in extension injury in preventing
cervieal spinal distrsclion or tension aceoss the
imervertebral disc.  lence it is. mast effective in
reducing anterior strain as the plate and graft act
de o block preventing compression.  How ever it
15 less ngid in asial snd Mexursl loading,  Clinically
it means that posterior elaments can sll disiraci
apart in bilateral or unilateral facet injury,  Despite
this adv.rse in vitro biomechanical results, clinical
resull show more than H% soccess [22

The wdvantapes of cervical plating with
bicortical screws are unlimited oplions in serew
placement and long-term clinical swudies are
available with success: The disadvantages are the
operative techmigue s lechnically  demanding,
require inir operative fluroscopy and risk of spinal
cord injury exists if not careful. The advantages
o unmicortical screws with cervical locking plates
are casy to place and Nuroscopy 15 nol mandatory,
Ihe dispdvantages are fixed serew trajectory and
hard wire is expensive.

The comphications of anteniar cervical surgery
are (a) injury o the soll lssue stuctures of the
neck by selferetaming  retractors  with sharp
blades, curcttes and drill that can cause perforation
of  pharyns, tracheq, oesophagos  or  pleurn

17
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Uesophageal perforation can oceur either at the
me of surgery of jn the Posloperative period,
which can be prevented by, radiolucen Casprar
transverse and vertioal relrpctors [5.23] Svvere
lnryngeal oedems wigh trncheal ohstruction may
lead 10 respirurany tnsntficiency  and asnhy ki,
Dysphagia may oceur due 10 Ulesophagen] oedema
(b Injury 1o the carotid artery and jugulor vepn
though been  reported [24].

TEIrAC T o conjunction  with

HRCormmon  juy
Prolonped
atheroselerotic discuse of the carotid ATTEry vy
lead 10 cerebral Ischaemin | 25]. Imjury. 1wy the

verlebral artery vsually weeu during removal of
literul psteophytes at ur proximal to the 5ih or 6ih
cervical dewels. (¢) Drill and curettes may resull
in dural tewrs gver the cord or roat resulting in CSE
leak.  Fascial or musele graft with fiben glue

prevems CSF Jeak in most cases,

complications  includes
mjury to the recurren laryngeal nerve resulting in
iransient vocal cord paralysis in 0.3 o L6% cases
[26], while permunent vocal cord paresis hus heeq

o

described in | 10 2% cases, Injury 10 the superior

The neurological

laryngeal nerve can Fesult in permanent change in
VOIS tone and quality. In the present serlos 2
patients had temparary hoarseness of the voice
Post operatively which improved sponlsnsously,
Dissection luteral to the 'ongus cotli can injure the
sympathelic chain resulting in Horner's syndrome
in (.54% 3). Injury to the 2nsa ceny icalis,
facial nerve. hyposiossal nerve and the cervieal
plexus has heep reported  [27).  Postoperative
neurological deteriomtion can CCCur in the form of
Iransienl or permanent radicular or myelopathic
damage.  This can occur dut 1o improper or
inadequate decompression or direct injury due 1o
driil or posterior migration of the hone graft and
mstability of the spine [28). The incidence in st
series  ranges from 02-3%  of

Neurologieal complications can also oceur due to
Improper neck poziton or handling and profaniged
introperative. hypoiension Lompromising  spinul
cord blood Oow. Ty the present series none of the

. ag [
Casgs [2

cases  [25]

patients had any newralogical dererigl

Giraft  jelaied ceimplications gk
Migration  or dislodgement. Bone grif
hus been repiorted o ),5-79, Cises [EQI
My extrude antenorly causing Ohesolt
trachenl conpression or posteriorly
COITPress o).

Angulur  deformiries e ci .__.
ICanImon ¢in acei leading 1o [ )
andd persisient pain an ek mavemen
presenl sStdy none  of  the canes
EXUUSEN OF wraft reluted conplication

of  anterigh!
serew  pulloul i
slippage, which ure obviuted by lecke
system and expansion hiead sepews,
complications: inelude Pain, hacmarnig)
infeclion, osteomyelitis, leral femon B
herve injury and iliue  ores; Tractire. Iy
series two patients had 2 serpwe Jooseni
SCTEWS wenit in 1 the graft at jnlervem
Space from Lhe verlehral body.  Howg
patients  were asyrptamatic ar follow

The  complications
instrumentalions  gre

1o cunclude anterior cervieal ingirng
wiing Tituniom plates, expansion head il
serews is an excellent modality of sigbi
cervical spineg injury, multilevel FIp
luminectomy  kyphosis. 1 pravides i
stability,  mood neuralogical  recovy
mabilisation gnd ambulation withoot rigds
orthosis. MRT  seans can he perdim
postaperative patients, as these are MRI o
and throws fess arifyer,
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