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CHOICE OF APPROACH  

Surgery must address two PATHOPHYSIOLOGIC COMPONENTS: 

Static ï surgical decompression 

Dynamic ï surgical fusion 

DECOMPRESS + FUSE 

 

¶ when choosing which levels to operate, always attempt to correct kyphosis (Ŷ puts lots of stress 

on cervical facets). 

¶ ventral fusion surgery has been shown to yield better quality of life (QOL) outcomes than dorsal 

fusion surgery. 

¶ complication rates (for rates of specific complications see specific approaches ï anterior or 

posterior). 

a) ventral fusion surgery (11-13.6%) ï dysphagia, esophageal injury, cardiopulmonary 

events, hoarseness (n. laryngeus recurrent injury due to traction), vertebral artery injury. 

b) dorsal fusion surgery (16.4-19%) - significant postoperative muscular pain, nerve (C5) 

palsies, pulmonary complications, hematomas, higher operative blood loss, wound 

infection. 

 

N.B. complication rates and costs are significantly greater for dorsal fusion compared with ventral 

fusion! 
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Posterior approach ï for multilevel disease: 

1. Laminectomy ± medial facetectomy ± fusion 

¶ laminectomy is fastest way to decompress poor surgical candidates. 

¶ allows foraminotomy (root compression due to osteophytes). 

¶ not suitable in pronounced cervical kyphosis (kyphosis may be exaggerated by taking MRI 

with pillow under occiput). 

¶ wide laminectomy (over at least 3-5 levels) ï standard for diffuse spinal stenosis; may be 

complicated in later years by: 

1) swan neck deformity owing to loss of posterior support; 

2) increased cervical mobility Ÿ increased risk of further spondylosis progression. 

H: lateral mass fusion. 

N.B. posterior approach is limited to patients who have either neutral or 

lordotic alignment! 

2. Laminoplasty ï preserves posterior tension band but still 40% patients need fusion; more suitable 

for young patients with oncologic indications. 

 

 

Anterior approach ï for more focal disease with less neurological deficits: 

1. Discectomy with interbody fusion (ACDF) ï especially suitable for vertebral osteophytic ridges 

or chronic disc herniations; best decompression for radiculopathies.  see p. Spin11 >> 

2. Corpectomy with graft: 

a) autograft (iliac crest) ï very rapid fusion (advantageous in trauma cases) 

b) allograft  ï no postoperative iliac pain (advantageous in spondylosis cases) 

¶ 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); other 

muscles are split apart (donôt hesitate spilt muscles higher and lower Ÿ less traction force required 

Ÿ less postoperative dysphagia and pain). 

 

 

360° (circumferential) approach ï combination of anterior  and posterior approaches. 

 

 

Global sagittal plane deformity may go unnoticed if only regional spinal imaging is assessed Ÿ 

unfavorable outcomes. 

¶ maintain a low threshold for obtaining LCRs (long casette standing XR) as part of preoperative 

evaluation for cervical spine pathology ï may significantly influence surgical decision-making. 

 

 

INTRAOPERA TIVE NEUROPHYSIOLOGI CAL MONITORING  

- see p. Op220 >> 

 

 

VARIOUS UNDERLYING P ATHOLOGIES  

ANKYLOSING SPONDYLITI S 

¶ routine use of CT and MR is recommended even after minor trauma. 

¶ fractures are very unstable until healed ï typically require surgical stabilization: 

Fixed-angle screws!!!  

a) long segment rigid PCF 

b) ACDF + PCF 

c) ACDF with 3-level plate (so 4 screws above and 4 screws below fractured level) 

http://www.neurosurgeryresident.net/
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N.B. stand-alone anterior  fusion Ÿ 50% failure rate. 

¶ very high (up to 30%) mortality regardless of treatment offered or surgical approach used; most 

important risk factor ï age. 

 

 

ANTERIOR NECK APPROA CH 

BMP is contraindicated in neck anteriorly! 

 

 

INDICATIONS  

Cervical spondylosis with myelopathy / radiculopathy ï see p. Spin13 >> 

 

 

CONTRAINDICATIONS  

Patients whose careers prohibit any risk for voice alterations may best be treated with posterior 

foraminotomies or laminectomies (left-sided approach has lower risk of recurrent laryngeal injury). 

 

 

PREOP 

¶ check vocal cords if going to operate on someone who had anterior neck surgery on opposite side; 

alternative ï use vocal cord EMG (commercially available ET tube with mounted electrodes). 

¶ Dr. Cameron and Dr. Broaddus give 10 mg of DEXAMETHASONE to everybody ï decreases postop 

dysphagia from 72.5% to 40%; slows down fusion (from 57% to 31% at 6 months) but final fusion 

rates are the same (74% vs. 72% at 12 months). 
ñDexamethasone Improves Outcomes in Spinal Fusionò Congress of Neurological Surgeons (CNS) 2013 

Annual Meeting. Abstract #158. >>  

¶ Dr. Rivet uses fluoro and microscope (80% of the time). N.B. fluoro shot for incision planning and 

leave in (drape together with field draping). 

 

 

POSITIONING  

¶ slight reverse Trendelenburg position. 

¶ inflatable cushion between scapulae. 

¶ Rick doesnôt use esophageal tubes (temperature probe, OG tube) ï increases risk of esophageal 

damage; but orogastric tube can help with identification of esophagus in reoperative cases. 

¶ arms tucked and padded at sides; wrap arms in gel pads to protect ulnar nerve. 

¶ head on padded horseshoe head holder 

¶ head in extended* position (IV saline bag1 longitudinally**  underneath neck***  not shoulders). 

*if myelopathic, keeping neck in neutral position without additional manipulation 

**  Dr. Graham - transversely 

***to support neck from behind during procedure (not for extension); therefore, 

shoulders and neck should be above table 
1Dr. Mathern prefers folded towels 

¶ Drs. Graham, Ward, Simon, Cameron, Mathern use 5-10 pounds of in-line cervical traction (not 

always necessary); pad straps over cheeks to avoid pressure ulcers. 

Dr. Broaddus does not use ï due to risk of pressure sores on chin. 

Dr. Cameron does not use ï no benefit (unless need to move away ñsecond chinò). 

http://www.neurosurgeryresident.net/
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¶ optional - place hemostat on skin (along natural skin crease) Ÿ preoperative fluoroscopy shot - to 

plan skin incision over desired vertebral body. 

 

 

INCISION  

¶ transverse skin incision along skin crease; may palpate carotid tubercle on C6 to select incision 

height (also look at MRI ï what levels skin folds correspond). 

Dr. Rivet uses incision across midline! 

Dr. Cameron uses ñcarotidò skin incision along anterior sternocleidomastoid border for 4-level 

ACDF; opens platysma along fibers 

 

 

C1-3ð1 cm below angle of the jaw 

C3-4ðhyoid bone 

C4-5ðtop of the thyroid cartilage 

C5-6ðbottom of thyroid cartilage 

C6-7ðtop of cricoid cartilage 

Chassaignacôs tubercle on the transverse process of C6 

C7-T1ðbottom of cricoids cartilage 

 

 

 

 
 

¶ if it is difficult to ascertain level accurately, mark incision slightly superior to estimated level of 

pathology; it is easier to expose inferiorly than superiorly. 

http://www.neurosurgeryresident.net/
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DISSECTION 

¶ dissect subcutaneous tissue down to platysma ï with Metz scissors and DeBakey forceps 

¶ split platysma ï with scissors or Bovie*  (over scissors placed underneath platysma). 

*Dr. Graham likes scissors; Dr. Rivet uses Bovie 

¶ use bipolar cauterization for hemostasis. 

¶ important to mobilize tissue planes (superiorly and inferiorly) below platysma ï allow to access 

more levels via shorter incision. 

¶ sharply dissect avascular plane medial to SCM; if EJ is encountered dissect it from SCM and 

retract medially (if bleeds Ÿ vascular clip / sacrifice). 

¶ blunt dissection with Kittner dissector and Cloward retractor medial to carotid sheath - until 

anterior vertebral fascia encountered which is swiped with Kittner as well. 

- avoid swiping up and down widely ï creates potential space for hematoma 

- for upper cervical levels, make sure you are lateral to strap muscles (otherwise will be difficult 

to reach those levels). 

- for lower cervical levels, make sure you are inferior to omohyoid (practically, never needed). 

¶ deflate and reinflate the endotracheal tube cuff following retractor placement ï helps cuff to 

reposition (esp. important if using immobile table-mounted retractor). 

 

http://www.neurosurgeryresident.net/
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LOCALIZATION  

¶ XR needle localization of disk level ï always insert double-bent spinal needle at the highest 

accessible level (if lower ï bulky patientôs shoulders may obscure XR). 

Drs. Rivet, JRC use fluoro and blunt instrument (do not use needle! ï accelerates degeneration if chose 

wrong level) 

Dr. Mathern uses straight needle (with hemostat attached for depth gage) ï if disc space is obscured, 

surgeon may judge by needle trajectory 

¶ if disc space is covered with osteophyte (ñpatellaò), do one XR, remove osteophytes with Leksell 
to see actual disc space ï insert needle there and do second XR (may use fluoroscopy instead to 

avoid calling radiology again in 5 minutes). 

 

 

CLOSURE 

¶ irrigate with bacitracin-containing solution. 

¶ inspect esophagus ï repair if injured. 

¶ drain directly overlying vertebrae, medium Hemovac. 

Dr. Graham likes drain to exit below incision ï more comfortable when exits collar 

Dr. Rivet uses drain only occasionally 

¶ platysma reapproximated with 2-0 Vicryl. 

¶ subcutaneous layer with skin closed with rare 4-0 Vicryl in interrupted inverted manner (esp. Dr. 

Rivet uses thin sutures). 

¶ Mastisol and Steri-Strips. 

¶ Aspen cervical collar for 6 weeks (apply while still intubated); Dr. Simon may not use collar; Dr. 

Cameron does not use collar for any ACDFs; Dr. Broaddus does not use collar for 1-level ACDFs 

 

http://www.neurosurgeryresident.net/
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COMPLICATIONS  

(11-13.6%) 

1) dysphagia (3-10%) 

2) esophageal injury ï usually only big hole is visible. 

3) hematoma (6%) 

4) hoarseness (0.21%) 

5) n. laryngeus recurrent injury due to traction (å 2.4-3 %); H: deflate ET cuff; for lower cervical 

levels choose right side! 

ð before performing reoperative surgery on opposite side, direct laryngoscopy should be 

performed to identify existing vocal cord paralysis. 

ð do not use Bovie below C6 

6) cardiopulmonary events 

7) thoracic duct, which if injured results in chylothorax, is present only on the left side. 

8) injury to sympathetic chain H: do not dissect lateral to longus colli muscles and elevate muscle 

subperiosteally, do not overdistract. 

9) vertebral artery injury  ï study MRI / CT carefully (VA medial to pedicle is a contraindication 

for anterior discectomy) 
David J. Lunardini, MD*, Mark S. Eskander, MD, Jesse L. Even, MD, James ñVertebral artery 

injuries in cervical spine surgeryò The Spine Journal 14 (2014) 1520ï1525 
One hundred forty-one CSRS members (of 195 total, 72%) responded to the survey, accounting for a total 

of 163,324 cervical spine surgeries 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 posterior 

exposure of the cervical spine (11.7%) were the most common stages of the case to result in an injury to the 

vertebral artery. Discectomy (9%) and anterior exposure of the spine (7.2%) were also common time points 

for an arterial injury. One-fifth (22/111) of all VAI involved an anomalous course of the vertebral artery. 

The most common management of VAI was by direct tamponade. The outcomes of VAIs 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 VAIs. However, surgeons who had 

performed 300 or fewer cervical spine surgeries in their career had a VAI incidence of 0.33% compared 

with 0.06% in those with greater than 300 lifetime cases (p5.028). 

 

 

 

 

ANTERIOR DISCECTOMY  

N.B. preoperatively check vertebral artery anatomy ï at what level enters foramen transversarium, 

what is the course (if suspicious Ÿ order CTA ï better than intraop VA injury)! 

¶ intervertebral space is marked with double bent spinal needle Ÿ XR Ÿ keep eye on needle, take it 

out and immediately mark disc space with Bovie. 

¶ bilateral longus colli muscles taken out with protective-tip Bovie cauterization (Rick leaves tissue 

line in midline for orientation; Dr. Rivet marks midline while longus colli still intact ï midline is 

very clear) ï coagulate anterior disk surface, then between muscle and vertebra (retracting muscle 

edge laterally with Bovie tip and staying all the time below* muscle). 

*if above ï risk of Hornerôs syndrome 

¶ Shadow-Line / Boss hand-free retractor (serrated blade goes laterally, smooth ï medially not to 

injury esophagus). 

ð when retractors are placed, deflate and then reinflate endotracheal tube cuff - recenters 

endotracheal tube within larynx and may reduce incidence of recurrent laryngeal nerve injury. 

ð when significant retraction is needed, visual inspection of esophageal undersurface can identify 

small tears that can be primarily repaired with absorbable sutures. 

¶ annulotomy (No. 15 blade; Dr. Rivet never uses blade ï too easy to plunge down on the cord) Ÿ 

superficial diskectomy (with pituitary rongeur). 

http://www.neurosurgeryresident.net/
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¶ two different techniques for deep diskectomy: 

 

SMITH -ROBINSON TECHNIQUE  

(Dr. Ward, Broaddus, Mathern, Simon) 

Caspar pins screwed into centers of vertebral bodies Ÿ insert Kerrison in disk space and rotate (to 

loosen disk space and uncovertebral joints) Ÿ in situ distraction with Caspar distractor Ÿ deep 

diskectomy with 2-0 and 3-0 curved curette + 2- and 3-mm Kerrison. 

Á work to well expose posterior lip of vertebral body (and remove osteophytes, if needed) 

Á place pins in parallel (or slightly convergent at top and bottom levels ï upon distraction help to 

open posterior portion of disc space) 

Á too much distraction may brake vertebral body (bad only at top and bottom levels) 

 

http://www.neurosurgeryresident.net/
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CLOWARD  TECHNIQUE  

(Dr. Graham in 99% cases, Young) 

¶ disadvantages: 

1) more difficult to achieve lordosis than with Smith-Robinson 

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 ï tuck Cloward drill guide  over center of disk space (or disk space 

intersecting between upper 2/3 and lower 1/3 of field seen); may use instrument in disk space while 

placing drill guide (helps center drill guide; mark midline with pen!!!!) Ÿ drill incrementally (first 

leave 3 threads visible and drill; after removing drill inspect disk space through lumen of drill 

guide ï make sure disk space is in center, plus, if still bone visible; advance by 1-2 mm until no 

bone visible, i.e. stop within 1 mm of posterior cortical aspect); 

¶ 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 Smith-Robinson way, then use special guiding 

instrument to guide drill guide and do drilling; dowel has to countersink 2-3 mm. 

 

OTHER ASPECTS 

¶ posterior ligament may be removed, esp. Dr. Simon but not for Dr. Tye; Dr. Mathern, Dr. Cameron 

try to avoid it to decrease risk of epidural hematoma esp. not to go too lateral into foramen ï does 

not give any benefit (foramen is mainly opened by disk height restoration) - foraminal bleeding 

plexus is venous ï use FloSeal on both sides of graft; if vertebra is wide then blood should easily 

escape anteriorly along sides of graft. 

¶ remove anterior osteophytes with Kerrison / Leksell to provide optimal bone-plate interface 

¶ neural foraminal decompression: scrape upwards with curette, then use 2 mm Kerrison; check with 

blunt nerve hook (Dr. Holloway thinks it may damage nerve and discourages that). 

¶ Drs. JRC, Rivet, Simon use microscope. 

¶ Dr. Simon uses SSEP and motor potential monitoring. 

¶ disc fragments behind vertebral body: 

http://www.neurosurgeryresident.net/
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a) use 45º curette to cut posterior vertebral body; use blunt nerve hook ñto fish outò disc 

fragments. 

b) Cloward technique 

c) corpectomy 

¶ hemostasis for epidural venous bleeding ï inject powerfully 5-10 mL of saline into epidural space 

(between dura and bone) ï bleeding stops: 

 
 

 

 

ANTERIOR INTER BODY ARTHRODESIS 

SMITH -ROBINSON TECHNIQUE  

¶ use curette to scrape endplates; Dr. Rivet uses drill extensively! 

¶ use rasp to make rough surface (release Caspar distraction for this). 

Remove end plates to expose blood-rich cancellous bone! 

¶ remove all bone distraction instruments. 

¶ use trialer to find appropriate graft height. 

¶ place lordotic interbody graft (e.g. Cornerstone graft); if needed, use impactor: 

 
¶ mechanically, graft should extend as far posteriorly as safely possible. 

¶ Dr. Rivet uses PEEK grafts and does not use inserter (uses fingers and impactor). 

http://www.neurosurgeryresident.net/
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¶ release distraction and remove Caspar pins (bone wax ï ñwitch hatò ï into bleeding holes). 

¶ irrigate with bacitracin-containing solution. 

¶ if working on > 1 levels, do the same for next level (always start on worst level). 

 

DEPUY 

VG2® Cervical Allograft 

HEALOS® Bone Graft Replacement 

 

Ideally, graft should extend to vertebral body edges where resistance to compression is highest (ñtin 

canò model): 

 
 

 

ILIAC CREST 

¶ lateral to anterior superior iliac spine to avoid inadvertent damage to lateral femoral cutaneous 

nerve. 

 

 

ENDOSKELETON ® NANOLOCK (TITAN SPINE) 

 
Barbara Boyan, Ph.D., Dean of the School of Engineering at Virginia Commonwealth University and 

an investigator in various Titan Spine studies, said, ñThe nanoLOCKTM surface topography is far 

different than what is found on titanium-coated PEEK implants. In addition, the nanoLOCKTM surface 

is not created by applying a coating, but rather is formed by a reductive process of the titanium itself. 

http://www.neurosurgeryresident.net/
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This eliminates the potential for delamination, which is a concern for products with a PEEK-titanium 

interface.ò 

 

 

CLOWARD  TECHNIQUE  

¶ Cloward dowel rod allograft  is soaked for 30 seconds in saline, trimmed (to å 12 mm), and 

tapped into the defect. 

¶ drill ï 10 mm, dowel ï 12 mm 

¶ 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 spikes 

engage and keep disc space distracted) 

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

¶ bits of bone graft may be packed laterally. 

 

 

 

 

ANTERIOR INSTRUMENTATION  

Obsolete technique ï ACDF without instrumentation ; mainly for Cloward technique (Smith-

Robinson ï risk of graft migration). 

 

PLATE  

Examples of plates: http://www.medicalexpo.com/medical-manufacturer/anterior-cervical-plate-

7867.html 

¶ select appropriate length of anterior cervical plate: 

When plate is properly sized and positioned: 

Å superior screw holes align with inferior 1/3 of superior vertebral body. 

Å inferior screw holes align with superior 1/3 of inferior vertebral body. 

¶ plates have oblique holes at top and bottom level, so that even fixed angle screws will go oblique. 

 

Plate lengths: 

1-level Cloward (Dr. Graham) ï use 23 mm 

1-level ï start with 20 mm 

2-level ï start with 40 mm 

3-levels ï start with 60 mm 

4-level ï start with 75-80 mm 

 

DEPUY SKYLINE PLATE  

  
For C2 to C7 (i.e. 1-5 levels) 

Thickness = 2.5 mm Width = 16 mm Waist = 14 mm 

http://www.neurosurgeryresident.net/
http://www.medicalexpo.com/medical-manufacturer/anterior-cervical-plate-7867.html
http://www.medicalexpo.com/medical-manufacturer/anterior-cervical-plate-7867.html


 CERVICAL SPINE SURGERY (TECHNIQUES) Op210 (16) 

 

Length 12 to 105 mm 

Plate contouring: 

ð SKYLINE plate is pre-lordosed, reducing need for contouring. 

ð additional contouring may be accomplished by inserting plate into plate bender 

and squeezing handles. 

 
ð SKYLINE plate is provided with bend zones and may not be bent across CAM 

LOC mechanism 

 
ð plates should be bent in one direction, kyphosis or lordosis only. 

ð never reverse bend as this may create micro fractures that will weaken plate. 

ð short plates of each level do not have bend zones and therefore cannot be bent. 

 

 

ATLANTIS VISION PLATE  (MEDTRONIC ) 

- older; locking less robust and gives some excuse for missed screw angles. 

 

 

ATLANTIS ELITE  PLATE  (MEDTRONIC ) 

- newer (locking screw same driver as for screws) 

 

 

DIVERGENCEÊ ACF SYSTEM (MEDTRONIC ) 

http://www.neurosurgeryresident.net/


 CERVICAL SPINE SURGERY (TECHNIQUES) Op210 (17) 

 

 
¶ for one level ACDF - plate and interbody cage in one. 

¶ laterally-divergent screws - requires less retraction compared to the traditional medially-

convergent screw insertion techniques. 

 

 

SCREWS, TRAJECTORIES 

Constrained screws provide less angulation and construct is more rigid (resist axial loads well) but 

prone to screw cut-out: 

 
 

Variable screws provide more angulation and construct is more dynamic but prone to screw pull-out: 

http://www.neurosurgeryresident.net/
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¶ variable (v) screws go into upper levels to allow for subsidence and then constrained (c) screws 

into lower levels for stability (e.g. v-v-c or v-c-c). 

¶ 3.5 mm diameter; larger for rescue screws. 

¶ screw length (mostly 14 [women]-16 [men] mm for adults); if need to measure: 

a) use axial CT; plain XR magnification is unpredictable (if needed, use the coin taped to skin 

at spine plane) 

b) use vertebral body height measurer 

¶ Dr. Cameron uses all fixed self-tapping*  screws (* to avoid cost of drill): 16 mm for all men, 14 

mm for all women. 

¶ Dr. Mathern uses variable for top level (or top two levels for 4-level ACDF) and fixed for other 

levels; he uses longer screws for top and bottom level (because screws go oblique, i.e. plate has 

oblique holes at top and bottom level); 

e.g. 16v-14f-16f     OR    16v-14v-14f-16f      

¶ Dr. Broaddus uses all fixed and same length (15 mm for males). 

¶ Dr. Graham uses all fixed and same length (15-16 mm for males, 14 mm for women). 

¶ Dr. Rivet, Ward uses variable for top, fixed for bottom rest, prefer self-tapping screws. 

¶ Dr. JRC uses top variable and others fixed (all fixed for one level trauma). 

 

Triangulation effect ï see p. Op220 >> 

N.B. cervical vertebral body should not be considered to be cube (A), but rather as flattened 

parallelogram shaped cylinder (B): 

http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/Op.%20Operative%20Techniques/200-299.%20Spine/Op220.%20Thoracolumbosacral%20Spine%20Surgery%20(techniques).pdf#TRIANGULATION
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Thus, lesser angle (than otherwise optimal 45°) may provide greater triangulation effect (note 

difference of shaded areas). Furthermore, lesser angles (e.g. 20°), caudal dorsal corner of vertebral 

body may be purchased (bicortical purchase improves pullout resistance - angling screws toward 

endplate provides longer screw paths and improved pullout resistance): 

 
 

 

 

Resistance to axial load (toe-out is better here!): 

http://www.neurosurgeryresident.net/
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Effect of plate length: 

 
 

 

Compression effect (Dr. Graham technique): 

Two component vectors are applied when angled screw is tightened. One brings bone to plate and 

other moves bone along long axis of spine (compression) (A). This may be used to apply compression 

forces (B): 

http://www.neurosurgeryresident.net/
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N.B. to allow this effect screw 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 little bit ï will 

allow ñto reachò for another hole ï then, tightening both screws, will allow compression! 

 

 

DEPUY SCREWS 

¶ neutral angle of SKYLINE Screw is 10° rostral /caudal and 5° medial. 

 

Constrained screws provide up to 5° cone of angulation in coronal (axial?) plane while 

maintaining sagittal trajectory (easier screw placement without affecting stability); 

ð constrained screw can pivot 2.5° medial/lateral from neutral angle 

 
Variable screws provide up to 20° of angulation; 

ð variable screw can pivot 10° in all directions from neutral angle (20° cone of angulation). 

 
 

 

               

http://www.neurosurgeryresident.net/
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¶ place temporary fixation pins* Ÿ lateral x-ray (to check adequate length of plate). 

* into one of cephalad and one of caudad screw bores of plate 

 
¶ unicortical screw fixation - place variable*  screws at upper level, then constrained-angle screws 

into other vertebral bodies. 

*will allow subsidence as time passes 

¶ for trauma cases ï use bicortical screw fixation 

¶ break anterior vertebral body cortex with awl then drill *  (may drill all 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 to 7 mm (to penetrate dense cortical bone, strike 

handle of self-centering awl with mallet) 

 
 

¶ when using constrained screw, constrained single barrel drill guide must be used (tip of guide 

mimics head of constrained screw in order to ensure drilled hole is within functional range of 

constrained screw): 

http://www.neurosurgeryresident.net/
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¶ insert tip of single barrel drill guide into bore of screw and orient as desired. 

 

Drill Bit Selection 

SKYLINE System provides 12 mm (blue), 14 mm (gold), and 16 mm (magenta) fixed depth 

drill bits: 

 
 

 

¶ self retaining screw-driver may be used to remove desired screw from screw caddy. 

¶ insert screw into screw bore and advance it into vertebral body. 

 

 

LOCK SCREWS INTO PLACE 

¶ all screws should be placed before beginning locking procedure. 

¶ use fluoroscopic imaging to confirm final trajectory of screw and plate position before screws are 

fully tightened and secured. 

 

DEPUY 

Tri-Lobe CAM LOCÊ mechanism - provides audible, palpable, and visual confirmation of screw 

lock. 

¶ rotate CAM tightener clockwise. Resistance will be felt as CAM contacts screw head. 

¶ CAM tightener incorporates torque-limiting feature (0.78 Nm) that will release when appropriate 

torque level is achieved. When this occurs, audible click will be heard. 

¶ lock is obtained when CAM tightener torque limit releases or when CAM is positioned within 

typical locking zone (do not rotate CAM past 270°). 

¶ exact position of locked CAM may vary within typical locking zone depending on screw 

angulations: 

 
 

 

http://www.neurosurgeryresident.net/
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COMPLICATIONS  

ADJACENT-LEVEL OSSIFICATION D ISEASE (ALOD)  

- osteophytes develop at the adjacent level  

¶ patients with plates placed < 5 mm from the adjacent level disc have statistically significant 

increases in the frequency and severity of ALOD. 

 

 

NONFUSION / PSEUDOARTHROSIS 

Risk factors 

1. Multilevel fusions 

2. Allograft 

3. Older age 

4. Smoking 

Martin et al. studied the effect of smoking in patients after ACDF using allograft bone with 

instrumentation. The reported fusion rate in nonsmokers for single-level procedures was 

92%, compared with 85% in smokers. The difference for two-level procedures was more 

pronounced; the rate of fusion was 72% and 50% for nonsmokers and smokers, 

respectively. Cauthen et al. reported an overall fusion rate of 85% in nonsmokers and 77% 

in smokers after single- or multilevel ACDF using autograft and allograft bone without 

instrumentation. Additionally, Hilibrand et al. 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. Bose and colleagues, 

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 and 

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 freeze-dried fibula allograft. Overview of 317 cases and literature review. Spine 

1999; 24: pp. 852-858 

Hilibrand A.S., Fye M.A., Emery S.E., Palumbo M.A., and Bohlman H.H.: Impact of smoking on 

the outcome of anterior cervical arthrodesis with interbody or strut-grafting. J Bone Joint Surg 

Am 2001; 83-A: pp. 668-673 

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. 188-192 

Bose B.: Anterior cervical instrumentation enhances fusion rates in multilevel reconstruction in 

smokers. J Spinal Disord 2001; 14: pp. 3-9 

 

Prophylaxis 

OrthoFix  
Kevin T. Foley MD et al. Randomized, prospective, and controlled clinical trial of pulsed 

electromagnetic field stimulation for cervical fusion. Spine Journal, The, 2008-05-01, Volume 8, 

Issue 3, Pages 436-442 

Á randomized, controlled, prospective multicenter clinical trial, 323 patients Ÿ 163 in 

stim group (Cervical-Stim; Orthofix Inc., McKinney, TX), 160 in control group. 

Á patients were either smokers (> 1 pack per day) and/or were undergoing multilevel 

fusions. 

Á SmithïRobinson technique with allograft bone and an anterior cervical plate. 

Á F/U up to 12 months 

Á conclusions: 

ð 6 months, the stim group had a higher fusion rate than the control group (83.6% 

vs. 68.6%, p=.0065). 

ð at 12 months after surgery, the stimulated group had a fusion rate of 92.8% 

compared with 86.7% for the control group (p=0.1129). 

http://www.neurosurgeryresident.net/


 CERVICAL SPINE SURGERY (TECHNIQUES) Op210 (25) 

 

ð there were no significant differences between the stim and control groups with 

regard to VAS pain scores, NDI, or SF-12 scores at 6 or 12 months. 

ð no significant differences were found in the incidence of adverse events in the 

groups 

ð study did not identify smoking to be a risk factor for pseudoarthrosis, as rates of 

fusion for smokers and nonsmokers were nearly identical in the control group. 

ð strong trend toward a lower fusion rate for multilevel versus single-level ACDF 

in this study (64.5% vs. 84.0%, p=.0623). 

ð PEMF stimulation appeared to hasten bone healing; it did not result in a 

significant advantage in terms of ultimate fusion rates or clinical outcomes in 

the overall study population.  

 

 

 

ZERO-PROFILE  

¶ may be implanted adjacent to prior fusion 

¶ in general, mechanically inferior to conventional plates (zero-P was invented when BMP was still 

used for ACDFs). 

 

 

ROI-C (LDR,  ZIMMER BIOMET ) 

Technical manual >> 

 

 
 

Anatomic implant has 6 degrees of lordosis, lordotic ï 7 degrees of lordosis. 

 

¶ use fluoroscopy. 

¶ use Depth Gauge to choose cage depth ï 12 or 14 mm (cage should leave 1 mm from anterior* 

and posterior vertebral edges). 

http://www.neurosurgeryresident.net/
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*corresponds to depth stop (on implant holder) set to 0 mm 

¶ cage width  ï should reach uncinate processes but not ride on them. 

¶ cage height ï use trial ï height should not exceed the height of adjacent heathy discs. 

¶ if trial sits straight, the hole in the center will look perfectly round 

 
 

¶ Caspar pin must be Ó 7 mm*  from endplate to avoid contact with locking plate. 

*or remove Caspar pin before insertion 

 
 

¶ cage is filled with DBX putty paste before putting into disc space. 

¶ cage alignment is more challenging ï holder obstructs view, holder holds cage straight (so holder 

needs to be in sagittal plane but holder abuts trachea-larynx); 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 first, then caudal; or the opposite). 

 

http://www.neurosurgeryresident.net/















































































































































