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CHOICE OF APPROACH

Surgery must addressd PATHOPHYSIOLOGIC COMPONENTS
Static surgical decompression
Dynamici surgical fusion

| DECOMPRESS + FUSE

1 whenchoosingvhi ch | evels to operate, always atte
on cervical facets).
1 ventral fusion surgery has been shown to yield bgtiality of life (QOL)outcanes than dorsal
fusion surgery.
1 complication rate¢for rates of specific complications see specific approactaegerior or
posterior).
a) ventral fusion surgery (11-13.6%9 i dyghagig esophageal injurycardiopulmonary
events hoarseness( laryngeus recurrent injurglue to tractioly vertebral artery injury.
b) dorsal fusion surgery(16.419% - significantpostoperative muscular painerve (C5)
palsies, pulmonary complications, hematontagheroperative blood lossvound
infection.

N.B. complication rates and costs are significantly greater for dorsal fusion compared with ventral
fusion
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Posterior approachfor multilevel disease:
1. Laminectomy + medial facetectomy+ fusion

1 laminectomy is fastest way to decompress gowgical candidates.
1 allowsforaminotomyroot compression due to osteophytes).
1 not suitable in pronounced cervi¢giphosigkyphosis may be exaggerated by taking MRI
with pillow under occiput).
1 wide laminectomyoverat least & level9g i standardor diffuse spinal stenosisay be
complicated in later years by
1) swan neck deformitgwing to loss of posterior support;
2) increased cervical mobility i n c r e a sughegr spondgldsis prdgredsion.
H: lateral mass fusion
N.B. posterior approads limited to patients who have either neutral or
lordotic alignmernit
2. Laminoplasty i preserves posterior tension band stilt 40% patients need fusion; more suitable
for young patients witloncologicindications.

Anterior approach for morefocal disease withess neurologicabeficits
1. Discectomy with interbody fusion (ACDF)i especiallysuitable for vertebral osteophytic ridges
or chronic disc herniationbest decompression for radiculopathies

2. Corpectomy with graft:

a) autograft (iliac crest)i very rapid fusion (advantageoustinumacases)
b) allograft i no postoperative iliac pain (advantageouspaondylosisases)

1 minimal postoperative pain because the only muscle cut is platysma (patients tolerate anterior
approach much better than posterior; plus, posterior approach caries higher rate of infection); ot
muscles are splispiadapamuscdesdothi gdeirt ane | o
Y Il ess postoperative dysphagia and pain).

360° (circumferentiallapproachi combination ofanterior andposterior approaches.

Global sagittal plane deformitmay go unnoticed ifonlyrega s pi nal i maging i

unfavorableoutcomes.

1 maintain a low threshold for obtaining LCRsng casette standing XR} part of preoperative
evaluatia for cervical spine pathologymaysignificantly influence surgical decisienaking

INTRAOPERA TIVE NEUROPHYSIOLOGI CAL MONITORING
- see p. Op226

VARIOUS UNDERLYING P ATHOLOGIES

1 routine use of CT and MR is recommendsen after minor trauma.

1 fractures areery unstableuntil healed typically require surgical stabilization
Fixed-angle screwd

a) long segrentrigid PCF
b) ACDF + PCF
c) ACDF with 3level plate (so 4 screws above and 4 screws below fractured level)
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N.B. standaloneanterior fusionY 50% failure rate.
very high (up to 30%) mortalityegardless of treatment offered or surgical approach nsest
important ri& factori age.

ANTERIOR NECK APPROA CH

BMP is contraindicated in neck anteriorly!

INDICATIONS

Cervical spondylosiswith myelopathy / radiculopathysee

CONTRAINDICATIONS

Patients whose careers prohibit aisk for voice alterationmay best be treated wigfosterior
foraminotomies or laminectomies (lefided approach has lower risk of recurrent laryniggaiy).

= =4 -4

E

PREOP

checkvocal cordsif going to operate on someone who had anterazk surgery on opposite side;
alternativei usevocal cord EMGcommercially available ET tube with mounted electrodes).

Dr. CamerorandDr. Broaddugyive 10 mg obEXAMETHASONE to everybaly i decreases postop
dysphagia from 72.5% to 40%; slows down fusion (from 57% to 31% at 6 months) but final fusic

rates are the same (74% vs. 72% at 12 months).
fiDexamethasone |I mproves Out co medagical Surgdmsi(ONS)I201F u s i
Annual Meeting. Abstract #158:

Dr. Rivetuses fluoro and microscope (80% of the time). N.B. fluoro shot for incision planning ant
leave in (drape together with fietilaping.

POSITIONING

slight reverse Trendelenbupgsition.
inflatable cushion between scapulae
Rickdoesn 6t u s e tebssdtpniparagiueegpiobe, OG tub@)creases risk of esophageal
damage; butmgastric tube can help with identificationefophagus in reoperative cases.
arms tucked and padded at sigerap arms in gel pads to protect ulnar nerve
headon padded horseshoe head holder
head inextended position(lV saline bag longitudinally* underneatmeck:** not shoulders
*if myelopathic, keeping neck in neutral position without additional manipulation
** Dr. Graham transversely
***to support neckrom behind duringprocedurgnot for extension)therefore,
shoulders and neck should be above table
1Dr. Mathernprefers folded towels
Drs. Graham, WardSimon,CameronMathernuse5-10 pounds of in-line cervical traction (not
always necessarnypad strapsver cheek$o avoid pressure ulcers.
Dr. Broaddugloes not usé due to risk of pressure sores on chin
Dr. Camerordoes not usé no benefit (unless need to move awagcond chiq).
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f optional- placehemostabn skin(along natural skin creas¥) preoperative fluoroscopy shoto
planskinincision overdesired vertebral body

INCISION

1 transverseakinincisionalong skin creasenaypalpate carotid tubercle on C#® select incision
height (also look at MRl what levels skin folds correspond).
Dr. Rivetuses incision across midline!
Dr. Camerorusesi ¢ a r sKin inaision along anterior sternocleidomastoid border fiawvél
ACDF; opens platysma along fibers

C1-30 1 cm below angle of the jaw

C3-40 hyoid bone

C4-50 top of the thyroid cartilage

C5-60 bottom of thyroid cartilage

C6-70 top of cricoid cartilage

Chassaignac6s tubercle on the transverse pro
C7-T10 bottom of cricads cartilage

Landmarks for levels:

e Hyoid bone: C3

e Thyroid cartilage: C4-5
e Cricoid: C6
e Carotid tubercle: C6é

e [eft incision:

e LEFT recurrent laryngeal n. has
more predictable course than RIGHT

e Right incision:

® Easier for right handed surgeon

1 if itis difficult to ascertain level accurately, mark incision slightly superior to estimated level of
pathology; it is easier to expose inferiorly than superiorly
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\\/uﬂun’s Notes CERVICAL SPINE SURGERY (TECHNIQUES) Op2107)
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DISSECTION

dissectsubcutaneous tissue down to platygnveith Metz scissorsaand DeBakey forceps
split platysmai with scissors or Bovie(over scissors placed underneath platysma)
*Dr. Grahanlikes scissorsDr. Rivetuses Bovie
usebipolar cauterization for hemostasis
important to mobilize tissue planesiferiorly and inferiorly) below platysniaallow to access
more levels via shorter incision.
sharplydissectavasculaplanemedialto SCM if EJ is encountered dissect it from SCM and
retract medially (if bleeds Y vascular cl i
blunt dissedbn with Kittner dissectorand Cloward retractanedial to caroticcheath until
anterior vertebral fascia encountered whgswiped with Kittneras well.
- avoid swiping up and down widelycreates potential space for hematoma
- for upper cervical levelsnake sure you are lateral to strap muscles (otherwise will be difficult
to reach those levels)
- for lower cervical levels, make myou are inferior to omohyoid (practically, never needed).
deflate and reinflate the endotracheal tube cuff followettactor placemerit helps cuff to
reposition (esp. important if using immobile tabd@unted retractor).
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\\/uﬂun’s NoTtes

CERVICAL SPINE SURGERY (TECHNIQUES)

Op210 B)

Scalenus

medius C6 vertebra

Scalenus anterior
and phrenic nerve

Longus colli

—— Prevertebral layer
Anterior ramus
of Cé nerve
Sympathetic trunk
Platysma

Oesophagus

Bt

Cricoid cartilage

External jugular vein Pretracheal layer

Carotid sheath

Sternocleidomastoid

e Investing layer
Sternothyroid

Omohyold Sternohyoid

Anterior jugular vein
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\\/nﬂ'un’s Notes CERVICAL SPINE SURGERY (TECHNIQUES) Op210 Q)

Recurrent nerve

Retractor blades

Longus colli

Endotracheal /-
tube

Esophagus

L OCALIZATION

1 XR needle localization of disk levélalways insert doubldent spinal needle at the highest
accessible levdif loweribul ky patient6és shoul ders may ol

Drs. Rivet JRCuse fluoro and blunt instrument (do not use neddécelerates degeneration if chose
wrong level)

Dr. Mathernuses straight needle (with hemostat attached for depth g#g#isc space is obscured,
surgeon may judge by needle trajectory

T if disc space is covered with osteophyte (i
to see actual disc spaicénsert needle there and do second XR (may use fluoroscopy instead to
avoidcalling radiology again in 5 minutes).

CLOSURE
1 irrigatewith bacitracincontaining solution
9 inspect esophagtisrepair if injured
draindirectly overlyingvertebragmedium Hemovac
Dr. Grahamlikes drain to exit below incisioh more comfortable wheexits collar
Dr. Rivetuses drain onlpccasionally
1 platysmareapproximated with-B Vicryl.
1 subcutaeous layer with skin closed withre4-0 Vicryl in interruptednverted manner (espr.
Rivetuses thin sutures).
1 Mastisoland SteHStrips.
1 Aspencervical collarfor 6 weekgapply while still intubated)Dr. Simonmay not use colla)r.

Camerordoes not use collar fany ACDFs;Dr. Broaddugdoes not use collar for-tevel ACDFs
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1)
2)
3)
4)
5)

6)
7
8)

9)

COMPLICATIONS

(11-13.6%)
dysphagia (3L0%)
esophageal injuryi usually only big hole is visible.
hematoma (6%)
hoarseness (0.21%)
n. laryngeus recurrentinjurgd u et o t r-2%);tHi defiate ETacuff2for wer cervical
levels choose right side!
0 before performing reoperative surgery on opposite side, dagetgoscopy shoultde
performed to identify existing vocal cord paralysis.
0 do not use Bovie below C6
cardiopulmonary events
thoracic duct, which if injured results in chylothorax, is present only on thesidé.
injury tosympathetic chainH: donot dissect lateral to longus colli muscles and elevate muscle
subperiosteallydo not overdistract.
vertebral artery injury 1 study MRI/ CT carefully (VA medial to pedicle is a contraindication

for anterior discectomy)

David J. Lunardini, MD*, Mark S. Eskander MD , Jesse L. VeBebmlarteryMD,

injuries in cervical spinesurgedy The Spine Jouidi2:l 14 (2014)
One hundred fortpne CSRS members (of 195 total, 72%) responded to the survey, accounting for a total
of 163,324 cervical spine swages performed. The overall incidence of VAI was 0.07% (111/163,324).
Posterior instrumentation of the upper cervical spine (32.4%), anterior corpectomy (23.4%), and posterio
exposure of the cervical spine (11.7%) were the most common stages of tteereasét in an injury to the
vertebral artery. Discectomy (9%) and anterior exposure of the spine (7.2%) were also common time poit
for an arterial injury. Ondifth (22/111) of all VAI involved an anomalous course of the vertebral artery.
The most commn management of VAl was by direct tamponade. The outcomes of VAls included no
permanent sequelae in 90% of patients, permanent neurologic sequelae in 5.5%, and death in 4.5%.
Surgeons at academic and private centers had nearly identical rates of VA&di@urgeons who had
performed 300 or fewer cervical spine surgeries in their career had a VAl incidence of 0.33% compared
with 0.06% in those with greater than 300 lifetime casB9g8).

ANTERIOR DISCECTOMY

N.B. preoperativelgheck vertebrabrtery anatomyi at what level enters foramen transversarium,
what is the course (if suspiciods order CTAI better than intraop VA injury)!

intervertebral spads marked withdouble benspinalneedl¥ XR Y keep eye on
out andmmediately mark disc space with Bovie
bilateral longus colli muscles takent with protective-tip Bovie cauterizatior(Rick leaves tissue
line in midline for orientationDr. Rivetmarks midline while longus colli still intagtmidline is
very cleaj i coagulate anterior disk surface, then between muscle and vertebra (retracting musc
edge laterally wittBovie tip and staying all the time below* muscle)
*if abovei r i s k o fsyndromen e
ShadowLine / Bosshandfreeretractor(serrated blade goes lateral§moothi medially not to
injury esophagus
0 when retractors are placed, deflate and then reirdladetracheal tube cuffrecenters
endotracheal tube within larynx and may reduce incidehcecurrent laryngeal neniejury.
0 when significant retraction is needed, visual inspecticgsophageaindersurface can identify
small tears that can be primarily repaired with absorbalilees
annulotomy(No. 15 blade Dr. Rivetnever uses bladetoo easy to plunge down on tberd) Y
superficial diskectomy (with pituitary rongeur)
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1 two different techniquer deep diskectomy

(Dr. Ward, BroaddusMathern, Simoh

Caspar pinscrewed intaentersof vertebralbodiesY insert Kerrison in disk space anutate (to
loosendisk spaceand uncovertebral jointd) in situ distractionwi t h Caspardeedi st r a
diskectomywith 2-0 and 30 curved curette- 2- and 3mm Kerrison.

A work to well expose posterior lip of vertebral body (and remove osteophytesdidje

A place pins in parallel (or slightly convergent at top and bottom léugi®n distraction help to
open posterior portion of disc space)

A too much distraction may brake wetal body (bad only at top and bottom levels)

Interbody Graft:

e Distraction Posts
e Inserted divergent

e Distraction creates lordosis

e Interbody graft

e Lordotic shape

e Slightly oversized

e Increase disc/
foramenal height
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Discectomy and
decompression:

e Uncinate process

e Vertebral artery
lateral

e Decompression

e From uncinate
process - to - uncinate
process

CLOWARD TECHNIQUE

(Dr. Grahamin 99% casesyoung)

)l

= = =

disadvantages
1) more difficult to achieve lordosis than with SmRwobinson

2) native bone ingrowth in center of dowel lags a lot (long distance for cells to migrate)
sometimes center of dowel disintegrates
disk space drilling tuck Cloward drill guide over center of disk spager disk space
intersecting between upper 2/3 and lower 1/3 of field seeay use instrument in disk space while
placing drill guide (helps center drill guide; markdline with pen!!!l) Y drill incrementally(first
leave 3 threads visible and drill; after removing drill inspect disk simoaghlumen of drill
guidel make sure disk space is in center, plus, if still bone visible; advanc@ oy until no
bone visiblei.e. stopwithin 1 mm of posrior cortical aspeyit
if drill guide becomes dislodged, there is cylinder guide to help reposition drill.guide
trim cadaver bone dowel to 12 mm length; impact it while anesthesiology applies traction.
Dr. Mathern- prepare disc space completely in Saitbbinson way, then use special guiding
instrument to guide drill guide and do drilling; dowel has to countersiBiknzn.

OTHER ASPECTS

)l

= =

= =4 =

posteriodigamentmay beremovedesp Dr. Simonbut not forDr. Tye Dr. Mathern Dr. Cameron
try to avoid it to decrease risk of epidural hemat@sy not to go too lateral into foramiedoes
not give any benefit (foramen is mainly opened by disk height restorafia@minalbleeding
plexus isvenous use FloSeal on both sides of graffivertebra is wide then blood should easily
escapanteriorly along sides of graft

remove anterior osteophytesth Kerrison/ Leksellto provide optimal bonglate interface
neural foraminal decompressiagtrape upwards with curette, then use 2 mm Kerrdwatck with
blunt nerve hooKDr. Hollowaythinks it may damage nerve and discourages that).

Drs. JRCRivet, Simonusemicroscope

Dr. Simonuses SSEP and motor potential monitoring.

disc fragments behind vertebral body
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\,u Notes CERVICAL SPINE SURGERY (TECHNIQUES) Op210 (3

a) use 45° curette to cut postenore r t e b r al body; use blunt nert
fragments.
b) Cloward technique
C) corpectomy
1 hemostasis for epidural venous bleedingject powerfully 510 mL of saline into epidural space

(between dura and bonkpleeding stops:

o '. FIGURE 2, Schematic drawing of the technigue show-

"8 | ing the atraumatic tip of the cannula being placed
|| between the dura and the bony edge, with the saline
being powerfully injected into the epidural space.

ANTERIOR INTERBODY ARTHRODESIS

SMITH -ROBINSON TECHNIQUE

use curette to scrape endplates Rivetuses drill extensively!

use rasp to make rough surface (release Caspar distraction for this)
Remove end plates to expose blgoth cancellous bone

remove all bonélistraction instruments

use trialer to find appropriatgaft height

placelordoticinterbody graffe.g.Cornerstone graftif needed, use impactor:

E |

E

1 mechanically, graft should extend as far posteriorly as safely possible.
1 Dr. Rivetuses PEEK grafts and does not use inserter (uses fingers and impactor).
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\WM Notes CERVICAL SPINE SURGERY (TECHNIQUES) Op210 @4

1 release distraction amédmove Caspar pins (bone wiak wi t c hintdbkddiagholes).
1 irrigatewith bacitracincontaining solution.
1 if working on > 1 lewels, do the same for nebetvel (always start on worst level)

VG2® Cervical Allograft
HEALOS® Bone Graft Replacement

should extend to vertebral bo

ILIAC CREST

1 lateral to anteriosuperior iliac spine to avoid inadvertent damageuteral femoral cutaneous
nerve

ENDOSKELETON ® NANOL OCK (TITAN SPINE)

Barbara Boyan, Ph.D., Dean of the School of Engineering at Virginia Commonwealth University an
an investigator in various TittBipi ne st udi es, Yauifate topéiglaphgisfara n o L
different than what is found on titanivooated PEEK implants. In addition, the nanoLO&Kurface

is not created by applying a coating, but rather is formedrbglctive process of the titarum itself.
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This eliminates the potential for delaminatjamhich is a concern for products with aBEM&titanium
interface 0

CLOWARD TECHNIQUE

f Cloward dowel rod allograft is soaked for 30 seconds in saliépmed( t o & ,dn@ mm)
tappednto the defet

1 drill T 20 mm, dowel 12 mm

1 Caspar pins are not used, so to accomplish distraction, may insert 3 mm Kerrison through drill
guide, rotate it (so disc space distracts), then tap drill guide into place (this way drill guide spike:
engage and keep disc spalistracted)

{1 Caspar pins are not used, so anesthesia pulls on Holter sling during dowel placement.

1 bits of bone graft may be packed laterally

ANTERIOR INSTRUMENTATION

Obsolete techniquie ACDF without instrumentation ; mainly for Cloward techniquésmith-
Robinsoni risk of graft migration).

PLATE

Examples of plates

1 select appropriate length anterior cervical plate
When plate is properly sized and positioned:
superior screw holes align with infe
A inferior screw holes align with supe
1 plateshave oblique holes at top and bottom level, so that even fixed angle screws will go oblique

Plate lengths
1-level Cloward(Dr. Grahami use 23 mm

1-leveli start with 20 mm
2-leveli start with 40 mm
3-levelsi start with 60 mm
4-leveli start with 7580 mm

DEPuUY SKYLINE PLATE

< N
e “
A . .
S oo 0
3 1
iy
F Jaa
For C2 to C7 (i.e.-b levels)
Thickness = 2.5 mm Width = 16 mm Waist = 14 mm
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Length12 to 105 mm
Plate contouring:
0 SKYLINE plate is prelordosed, reducing need for contouring.

0 additional contouring may be accomplished by inserting plate into plate bender
and squeezinpandles.

0 SKYLINE plateis provided with bend zones and may not be bent aCrass
LOC mechanism

0 plates should be bent in one diieat, kyphosis or lordosis opnl

0 never reverse bend as this may create micro fractures that will weaken plate.
0 short plates of each level do not have bend zones and therefore cannot be ber

ATLANTIS VISION PLATE (MEDTRONIC)
- older; locking less robust and gives some excusenissed screw angles.

ATLANTIS ELITE PLATE (MEDTRONIC)
- newer (locking screw same driver as for screws)

DIVERGENCE E ACF SYSTEM (M EDTRONIC)
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&wmmm Notes CERVICAL SPINE SURGERY (TECHNIQUES) Op210 (7)

i for one level ACDF plate and interbody cage one.

1 laterally-divergent screw- requires less retraction compared to the traditional medially
convegent screw insertion techniques.

SCREWS TRAJECTORIES

Constrained screwprovide less angulation and construct is nragigl (resist axial loads welbut
prone to screweut-out

Variable screwgprovide more angulation and construct is nabyeamicbut prone to screwull-out
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1 variable (v) screws go into upper levels to allow for subsidence and then constrained (c) screws
into lower levels for stability (e.g.-v-c or v-c-c).
3.5 mmdiameter; larger for rescue screws.
screw length(mostly14 [women}16 [men] mmfor adults); if need to measure:

a) useaxial CT, plain XR magnification is unpredictable (if needed, use the coin taped to skir

at spine plane)

b) usevertebral body hght measurer
1 Dr. Camerorusesall fixed selftapping screws(*to avoid cost of dri). 16 mm for all men, 14

mm for all women.
1 Dr. Mathernuses variable for top levébr top two levels for 4devel ACDF)and fixed for other
levels; he uses longer screws for top and bottom level (because screws gq obligiege has
obligue holes at top and bottom leyel

e.g. 16vl4f-16f OR 16v14v-14f-16f

Dr. Broaddususesall fixed and same length (15 mm for males).
Dr. Grahamusesall fixed and same lengtli616 mm for males, 14 mm for women).
Dr. Rivet Warduses variable for top, fixed for bottamast, pefer selftapping screws.
Dr. JRCuses top variable and others fixed (adefl for one levetrauma).

= =4

E R

Triangulationeffecti see p. Op226
N.B. cervical vertebral body should not be considered to be cube (A), but rather as flattened
paallelogram shaped cylinder (B):
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(

Thus,lesser angléthan otherwise optimal 45May provide greater triangulation effect (note
difference of shaded areaBurthemore, lesser angles (e2f’), caudaldorsalcorner ofvertebral
body may be purchasé€bicortical purclase improves pullout resistancangling screws toward
endplateprovides longer screw paths angproved pullout resistance):

Resistanced axial load(toe-out is better here!):
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Effect of plate length

Compression effe€Dr. Grahantechnique):
Two component vectors are applied when angled screw is tightened. One brings bone to plate and

other moves bone along long axis of spine (casgion) (A). This may be uséa apply compression
forces (B):
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N.B. to allow this effecscrew starting points in bone must be further appart than screw
holes in plate after first hole, do not tighten first screw and let plate stick out a littievoil
all ow At o r e a cihhén, tighdeningabotroscréws, will &lloM cempression!

DEPUY SCREWS

1 neutral angle of SKYLINE Screw is 1@3stral /caudal and 5° medial.

Constrained screwprovide up to 5toneof angulation in corondbxial?)plane while
maintaining sagittairajectory(easier screw placement without affecting stability)
0 constrained screw can pivot 2.5° medial/lateral fraxatral angle

/g0
Variable screwsgrovide up to 20° of angulation;
0 variable screw can pivot 10° in all dations from neuttangle (20° cone of angulatipn

/‘;;u
v

\\ln

- Self-Drilling Self-Tapping

Oversized

11
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CERVICAL SPINE SURGERY (TECHNIQUES) Op210 g2

E |

)l

Color Code 4.0mm 4.0mm 4.5mm
Self-Drilling | Self-Tapping | Oversized
10mm | Green . .
12mm Blue . . . .
13mm | Violet . . .
14mm | Gold . . .
1Smm | LightBlue . . .
16mm | Magenta . . B .
17mm | LightGreen . .
18mm Titanium » . . .
20mm | Titanium . .
22mm | Titanium . .
24mm Titanium . .
26mm | Titanium . .

placetemporary fixatiorpins* Y lateral xray (to checkadequate length qflate).
*into one of cephalad and one of caudad screw bores ef plat

()

unicortical screw fixation - placevariable¢ screwsatupperlevel, thenconstraineeangle screws
into other vertebrabodies.
*will allow subsidencas time passes
for trauma caseis usebicortical screw fixation
break anterior vertebral body cortex wawl thendrill* (may drill al way down planned screw
tract)
*self-drilling screws do not normally require predrilling, however, awl should be used
to perforate cortex to provide starting point for screw insertion
self-centering awl can protrude into bone up tmm (to penetrate deegortical bone, strike
handle of sekcentering awl with mallet)

when usingconstrained screw constrained single barrel drill guidenust be usedip of guide
mimics head of constrained screw in order to ensure drilled hole is within functionabfange
constrained screw
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)l

E |

e

%
.Qt
—_ A &V\

insert tip of single barrel drill guide into boresuirew and orient as desired.

Drill Bit Selection

SKYLINE System provides 1&im (blue), 14nm (gold), and 18nm (magenta) fixed depth
drill bits:

L

= =

—d

self retaining screvdriver may be used to remove desired screw from screw caddy
insert screw into screw bore and advance itwettebral body.

LOCK SCREWS INTO PLACE

E |

all screws should bplacedbefore beginning locking procedure

use fluoroscopic imaging to confirm finekjectory of screw and plate position before screws are
fully tightened and secured.

Tri-Lobe CAM L OCE-pmoédehaadible,pafpable, and visual confirmation of screw
lock.

1
1

)l

rotate CAM tightener clockwise. Resistance will be felt as CAktaxisscrewhead.

CAM tightener incorporates torgdieniting feature (0.78 Nm) that will release when appropriate
torque level is achieved. When this occauglible click will be heard.

lock is obtained when CAM tightener torque limit releases or when @GAMsitioned within
typical locking zone (d not rotate CAM past 270

exact position of locked CAM may vary within typical lockingne depending on screw

angulations

Open l— Typical lxkag /,nnc
0" 1807
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COMPLICATIONS

ADJACENT-LEVEL OSSIFICATION D ISEASE (ALOD)

- osteophytes develat the adjacent level
1 patients with plates placed5 mm from the adjacent level disc have statistically significant
increases in the frequency and severitAbOD.

NONFUSION / PSEUDOARTHROSIS

Risk factors
1. Multilevel fusions
2. Allograft
3. Older age
4. Smoking

Martin etal. studied the effect of smoking in patients after ACDF using allograft bone with
instrumentation. The reported fusion rate in nonsmokers for diengié procedures was

92%, compared with 85% in smokers. The difference forlevel proceduresras more
pronounced; the rate of fusion was 72% and 50% for nonsmokers and smokers,
respectively. Cauthen at. reported an overall fusion rate of 85% in nonsmokers and 77%
in smokers after singleor multilevel ACDF using autograft and allograft bone¢hout
instrumentation. Additionally, Hilibrand el. showed a 50% nonunion rate among smokers
who underwent multilevel anterior cervical discectomy with interbody fusion using an
autograft without fixation, compared with 69% in the control group. Boskeolleagues,
however, did not find a significant effect of smoking on fusion rate in their retrospective
analysis of 106 patients. They reported a 96.67% and 97.83% fusion rate in smokers anc

nonsmokers, respectively, after multilevel ACDF with fixation.
Martin G.J., Haid R.W., MacMillan M., Rodts G.E., and Berkman R.: Anterior cervical
discectomy with freezgried fibula allograft. Overview of 317 cases and literature review. Spine
1999; 24: pp. 85858
Hilibrand A.S., Fye M.A., Emery S.E., Palumbo M.Ad 8ohiman H.H.: Impact of smoking on
the outcome of anterior cervical arthrodesis with interbody or syrafting. J Bone Joint Surg
Am 2001; 83A: pp. 668673
Cauthen J.C., Kinard R.E., Vogler J.B., Jackson D.E., DePaz O.B., Hunter O.L., et al: Outcome
analysis of noninstrumented anterior cervical discectomy and interbody fusion in 348 patients.
Spine 1998; 23: pp. 18892
Bose B.: Anterior cervical instrumentation enhances fusion rates in multilevel reconstruction in
smokers. J Spinal Disord 2001; 140.3-9

Prophylaxis

OrthoFix

Kevin T. FoleyMD et al. Randomized, prospective, and controlled clinical trial of pulsed
electromagnetic field stimulation for cervical fusi@pine Journal, The, 20685-01, \blume 8,
Issue 3, Pages 43642

randomized, contiled, prospective multicenter clinical trial, 323 patievits 1 6 3 i

stim group CervicatStim; Orthofix Inc., McKinney, TX)160 in control group.

patients were either smokers I pack per day) and/or wemmdergoing multilevel

fusions.

Smith Robinson tehnique with #ograft bone anén anterior cervical plate

F/U up to 12 months

conclusions:

0 6 months, the stim group had a higher fusion rate than the control (.66
vs. 68.6%, p=.0065).

0 a 12 months after surgery, the stimulated group had a fuaterof 92.8%
compared with 86.7% for the control groug-(.1129.

>\

>\

> >
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there were no significant differences betweenstira and control groups with
regard to VAS pain scores, NDI, oF32 scores at 6 or 12 months.

no significant differences were found imetincidence of adverse events in the
groups

study did not identify smoking to be a risk factor for pseudoarthrosis, as rates c
fusion for smokers and nonsmokers were nadsdmtical in the control group.
strong trend toward a lower fusion rate for meitel versus singkevel ACDF
in this study (64.5% vs. 84.0%+.0623).

PEMF stimulation appeared to hasten bone hegiirttyd not result in a
significant advantage in terms of ultimate fusion rates or clinical outcmmes
the overall study population

ZERO-PROFILE

1 may be implanted adjacent to prior fusion

1 in general, mechanically inferior to conventional plates (Eveas invented when BMP was still
used for ACDFs).

ROI-C (LDR, ZIMMER BIOMET)

Technical manuat

jn]{

Anatomic

*

Lordotic

Anatomic implant has 6 degrees of lordosis, lordbficdegrees of lordosis.

1 use fluoroscopy

1 use Depth Gauge to choose cdgpthi 12 or 14 mm (cage should leave 1 mm from anterior
and posterior vertebral edges).
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V.mm«’g Notes CERVICAL SPINE SURGERY (TECHNIQUES) Op210 g6)

*corresponds to depth stop (on implant holder) set to 0 mm
cagewidth i should reach uncinate processes but not ride on them.
cageheighti use triali height should no¢xceed the height of adjacent heathy discs.
if trial sits straight, the hole in the center will look perfectly round

Lordotic

E_ |

)

Anatomic

f Caspar pi n mivosendiaee to@voidl contact with locking plate.
*or remove Caspar pin before insertion

cageis filled with DBX putty pastebefore putting into disc space.
cage alignment is more challengin@older obstructs view, holder holds cage straight (so holder
needs to be in sagittal plane but holder abuts teglelmgnx); X-ray verification is mandatory:

- tantalum marker is 1 mm from posterior border of PEEK cage

= =

prior to plate insertion release distraction on Caspar pins.
if plate does not go in with simple hammer (bone too sclerotic), then use awl plates
insert plates in any order (e.g. cranial fiteen caudal; or the opposite).

E
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