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The intervertebral disc (IVD) is composed of an outer annulus fibrosus (AF) surrounding 

the gelatinous nucleus pulposus (NP). Cranial and caudal boundaries are that of the hyaline 
cartilage vertebral end plates, with the dorsal and ventral longitudinal ligaments serving as the 
dorsal and ventral boundaries, respectively. The dorsal longitudinal ligament is very well 
innervated compared to the sparse outer third of the AF (inner AF and NP are not innervated), 
such that the pain of IVD disease results from stretching and tearing of the dorsal longitudinal 
ligament rather than the disc itself. This is in contrast to the discogenic pain described in man, 
where the AF is extensively innervated.  

Degenerative changes to the disc are generally different for chondrodystrophic compared 
to non-chondrodystrophic breeds. Loss of glycosminoglycans, increased collagen and decreased 
water content characterizes chondroid metaplasia, and the gelatinous NP becomes progressively 
fibrocartilagenous in the chondrodystrophic breeds. Mineralization occurs and is often identified 
on radiographs. As the degenerate NP cannot withstand normal forces, tears develop in the AF 
and NP material extrudes/ruptures (Hanson type I) through the coalesced tears into the vertebral 
canal. This material may extrude either through, or lateral to, the dorsal longitudinal ligament 
into the vertebral canal, and on occasions result in laceration of the internal vertebral venous 
plexus (venous sinus). In non-chondrodystrophic dogs, the AF degenerates and fibrous collagen 
replacement of the NP occurs as a result of fibrous metaplasia. These discs more commonly 
protrude into the vertebral canal as a result of partial AF rupture and bulging of the NP material 
(Hansen’s type II). These protrusions rarely become adherent to the dura, whereas chronic disc 
extrusions are often found to have fibrous attachments to the dura.    

Clinical signs of disc extrusion in the cervical spine most commonly relate to pain – 
cervical muscle spasms, low head carriage, and reluctance to shake the head/neck – with few or 
no neurological deficits. This is attributed to the larger vertebral canal to spinal cord ratio in the 
cervical compared to the thoracolumbar spine, allowing for a larger amount of extruded material 
being accommodated. Progressive spinal cord compression will lead to postural deficits and 
tetraparesis, and tetraplegia is occasionally seen in peracute extrusions. A root signature may 
alert the clinician to a lateralized or intraforaminal extrusion. IVD protrusion is seen more 
commonly in the non-chondrodystrophic breeds and usually occurs in the caudal cervical spine 
(C5-C7). Clinical signs are usually evidenced by an altered gait – short thoracic stride compared 
to that of the pelvic limbs. Proprioceptive deficits are usually present in all limbs and cervical 
pain may be present in the more acute cases. History is more consistent with a chronic or 
insidious onset with either slow progression or an acute exacerbation of signs.  

Diagnosis of cervical IVD disease is confirmed by myelography, computed tomography 
(CT), CT-myelography, or magnetic resonance imaging (MRI). Disc calcification noted on 
survey radiographs alone cannot be relied upon for accurate determination of the location of the 
offending disc. Oblique projections are required for radiographic assessment of lateralized or 
intraforaminal extrusions. MRI is considered the ideal diagnostic modality for detection of early 
disc degeneration, and is the only modality capable of confirming non-calcified intraforaminal 
lesions, type III disc extrusions with cord contusion, and in differentiating extradural 
compression due to hemorrhage, from that of disc material. In breeds where Chiari-like 
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malformation, syringomyelia, or inflammatory brain and spinal disease are commonly 
diagnosed, MRI is the preferred modality of investigation.  
 
Treatment 
 Non-surgical management is centered on restricted activity (confinement) in the hopes 
that the AF tear heals and the extruded disc material is soft enough to spread around the spinal 
cord and no longer acts as a compressive mass effect. Many chondrodystrophics with disc 
extrusions exhibit only pain, despite considerable compression of the cervical spine, and 
delaying decompression often results in adhesions to the dura. Successful medical management 
is often temporary and most reports indicate at least ⅓ of patients with recurrence of signs. 
Should medical management be elected, a cox-2 cyclooxygenase inhibitor (NSAID) is preferred, 
since steroid therapy could confound a diagnosis of steroid responsive meningitis should later 
investigation occur and cerebrospinal fluid analysis be found normal.  
 Surgical treatment for cervical IVD disease is the treatment of choice, particularly in 
patients with cervical pain and identified spinal or nerve root compression. The ventral slot 
decompression is the most commonly performed technique for decompressing IVD extrusions 
and protrusions. Dorsal laminectomy and hemi-dorsal laminectomy are techniques for 
decompressing dorsal or lateral compression secondary to foraminal disc extrusion. Although 
described, the lateral approach to the cervical spine is not commonly performed.  
 Position the patient in dorsal recumbency in a vacuum-assisted positioning device 
(beanbag) with the thoracic limbs extended and taped caudally. Place a second beanbag device 
beneath the dorsal surface of the cervical spine. Using a strip of surgical tape pressed over the 
upper canine teeth, apply slight traction on the jaw and secure the ends of the tape to the edges of 
the surgery table, such that the head and neck are in a position of mild extension (Fig 1). 
Vacuum-pack the body first and then the cervical spine, pushing the beanbag into a position 
where the cervical spine is slightly dorsiflexed. This will ensure straight alignment, maintain the 
patient in a stable dorsal position, and provide slight distraction of the IVDs. Make a midline 
skin incision from the manubrium of the sternum to the caudal thyroid. Dissect on midline 
through the superficial fascia and identify the paired sternohyoid and sternocephalicus muscles. 
Place gentle digital pressure over the sternohyoideus muscles (overlying the trachea) to reveal 
the raphe and separate the muscle bellies attempting to preserve the underlying vein – the lateral 
branches require bipolar cautery. Once the trachea is visible, separate the deeper fascia with 
one’s fingers and identify the esophagus, carotid sheath with white vagosympathetic trunk and 
pulsating carotid, and the recurrent laryngeal nerves (Fig 2). Separate the fascia between the 
carotid sheath and the trachea to reveal the longus colli muscles. Palpate the large transverse 
process of C6 caudally and the sharp ventral tubercle of C1 cranially as landmarks. Counting the 
ventral processes caudally from C1 will allow identification of the slot site. With either bipolar 
cautery or scissors, dissect the cranial insertion of the longus colli muscles (Fig 3) and using a 
Freer elevator, elevate the longus colli cranially to the level of the basivertebral vein. Bone wax 
can be used for hemostasis should the vein be compromised. Dissect the muscle attachments to 
the caudal aspect of the AF and insert self-retaining retractors to maintain vision of the disc. Start 
the slot over the cranial end plate to compensate for the angulation of the disc relative to the 
vertebral canal. Using a high-speed air drill create an elliptical slot using a 4mm (wide) x 8 mm 
(long) bur (small breeds) or a 5.5 mm (w) x 10 mm (l) bur for large breed dogs. General 
dimensions are no more than ⅓ the width by ⅓ the length of the vertebra with the disc space in 
the center of the slot at the level of the vertebral canal (Fig 4). Once the inner cortical layer is 
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reached, change to a 3 mm round bur (small breed) or 4 mm round (large breed) to compete the 
removal of the inner cortical bone with greater accuracy and with less chance of venous sinus 
damage. Irrigate frequently with saline to dissipate heat, clear the bone defect of debris, and 
moisten tissues. Bone wax should be used for hemostasis of cancellous bone. Once the inner 
striations of the AF are seen, the AF is elevated with a #1 or #2 Rhoton microdissector to allow 
removal with a 1 or 2 mm Kerrison rongeur (Fig 5). This allows access to the dorsal longitudinal 
ligament. Often a rent within the ligament can be seen – if not a small incision with a #11 blade 
should be made to allow the footplate of a 1 mm Kerrison rongeur to be placed through the 
incision and the ligament removed piecemeal (Fig 6). Remove extruded disc material using 
various Rhotons (#15, 16 or 17) with a sweeping action under the edges of the slot between the 
floor of the vertebral canal and the surface of the spinal cord (Fig 7, 8). Should laceration of the 
venous sinus occur, place thin wedges of Gelfoam between the sinus and the cord for hemostasis. 
In non-chondrodystrophic breeds with type II disc protrusions, considerable fibrocartilagenous 
tissue is often encountered on the sides (horizontal aspect) of the slot. It is important that this 
material is removed. Using a probe or Rhoton, explore under the horizontal edges of the slot to 
determine the presence of this material. Use a 2 or 3 mm Kerrison rongeur to remove the 
material piecemeal. Invariably, venous sinus hemorrhage will occur, which usually abates when 
the cord is decompressed. Should laceration of the sinus occur, place a pledget of Gelfoam 
between the cord and the vertebral canal using a fine probe or #7 Rhoton.    
 In chondrodystrophic dogs, fenestration is performed on the remaining cervical discs 
(C2-C7) as a prophylactic procedure. Palpate the ventral processes of the cervical vertebrae and 
note the insertions of the paired longus colli muscles. Using bipolar cautery and/or sharp scissor 
dissection (Fig 9), remove the muscle insertions enough to expose the ventral surface of the AF. 
Retract the muscles slightly using small Gelpi retractors or forceps, and make an elliptical or 
rectangular incision into the AF (Fig 10) to a depth estimated as midway into the NP (judge the 
depth by assessing the depth of the slot). Remove the excised piece of AF (Fig 11) and with a 
small curette or dental scraper, remove the NP – perform this procedure in a scooping fashion 
until all NP has been removed taking care not to penetrate the dorsal AF and vertebral canal. 
 After repeated saline irrigation and suction, close the slot by apposing the longus colli 
muscles with absorbable 3-0 suture. It is not necessary to suture over the fenestration sites. 
Appose the sternohyoideus muscles in a simple continuous fashion and proceed with routine 
closure. Postoperative pain management consists of hydromorphone (0.5-1.0 mg/kg q4h) until 
transdermal fentanyl (2 mcg/h) becomes effective. Tramadol (2-4 mg/kg q8h) may be combined 
with a NSAID (meloxicam 0.1 mg/kg q24h). Methocarbamol (20-45 mg/kg q8h) or other muscle 
relaxants (cyclobenzaprine 0.25 mg/kg q8h) are only indicated in cases of cervical muscle 
spasm. Gabapentin is prescribed for radicular pain at 5-10 mg/kg q8-12h.    
 Reports vary in the prognostic figures for recovery but dogs that are ambulatory at the 
time of surgical decompression, typically remain ambulatory postoperatively. Recovery rates for 
non-ambulatory tetraparetic patients vary: some reporting rates of 58-62% for full recovery; 
small breeds regaining ambulatory status sooner than large breeds; ambulatory status within 96h 
of surgery being associated with a greater chance of a full recovery; peracute patients having 
more severe neurological deficits and taking longer to recover; recovery rates of 83% in 
tetraplegic patients; recurrence of signs after surgery are reported between 0 and 17 %. 
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Figures: In all figures, cranial is to the left. 
 

 

Figure1. Position for ventral slot. Slight 
traction of the head/neck.  

 

Figure 2. Carotid sheath (large arrow), 
recurrent laryngeal (small arrow). 

      

 

 

 

Figure 3. Longus colli dissection. Surgeon’s 
finger is on the ventral process 

 

Figure 4. NP (arrow) between cancellous 
(pink) bone.	
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Figure 5. Elevation of dorsal AF fibers. 

Figure 6. Kerrison rongeur removal.	 

Figure 7&8.  Removal of NP  

 

Figure 9. Dissection of longus colli 

Figure 10. Fenestration of AF 

Figure 11&12. Removal of AF and NP.  
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