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NEW DEVELOPMENTS IN NONSURGICAL
TREATMENT OF LOW BACK PAIN
Key Points
• The origins of lumbosacral pain are complex and may be discogenic, inflammation- or
compression-induced.
• Lumbosacral imaging should also include studies to evaluate the dynamic nature of
the disease.
• The first episode of low back can be treated effectively by medication and/or physical
therapy.   
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Degenerative lumbosacral stenosis (DLSS)  is a dynamic disease in many aspects. The
controversies surrounding this disease syndrome are numerous and different views
how to diagnose and treat DLSS make the discussion of this disease among veterinary
colleagues a dynamic event.1
DLSS can present in a number of different ways and patients suffering from DLSS
are commonly misdiagnosed or underdiagnosed. DLSS patients are typically neuroorthopedic patients, the disorder is per definition a spinal disorder but the clinical
presentation is more that of an orthopedic disorder. As DLSS mainly affects middleaged and older dogs they can often have other concurrent degenerative orthopedic or
neurologic disorders such as, respectively, osteoarthritis or degenerative myelopathy.
Hence it is helpful if these patients are subjected to both orthopedic and neurologic
examinations.2
Findings during orthopedic examination are directly related to the compression of the
cauda equina and the disc disease, and the most consistent finding is lumbosacral pain
on palpation.3 LS pain can be evoked by the lordosis test and hyperextension of the low
back (standing of in lateral recumbence) with simultaneous pressure at the LS region.
Careful hyperextension of the hip joints (one at a time) with the dog standing or in
lateral recumbence usually does not cause pain unless the dog has pain derived from
the hip. However, many dogs with DLLS and hip dysplasia allow gradual extension of
the hip joints but start to show a pain reaction when hyperextending the lumbosacral
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junction. Especially in these cases the experienced clinician will note the difference
between a mild response to extension of the dysplastic hip joint and the overt pain
response due to added compression to the low back. This is proof of the dynamic nature
of the compression and stenosis  which worsens in motions of extension (Fig. 1). Other
common findings are uni- or bilateral hind limb lameness, atrophy of the hind limb
musculature (innervated by the sciatic nerve) and a weight shift from hind limbs to the
fore limbs. Unilateral entrapment of the L7 and/or S1 nerves (Fig. 1C) causes radiating
nerve root pain (the so-called nerve root signature) and can easily be mistaken for
the clinical presentation of a dog with a cranial cruciate ligament rupture with medial
meniscal disease.
Overt neurological deficits are extremely rare in DLSS patients. Textbooks often state
that urinary incontinence is part of the clinical syndrome but it is more likely to be a
separate concurrent problem than the direct result of cauda equina compression. The
reason for this is that the spinal nerves comprising the cauda equina are much more
resilient to compression then the spinal cord itself, and experimental studies have
shown that the cauda equina in dogs can withstand considerable compression without
suffering nerve fiber damage. Hence it is important that dogs with DLSS showing
spinal ataxia and/or proprioceptive deficits are thoroughly investigated to exclude
other conditions, such as degenerative myelopathy, thoracolumbar disc herniation,
discospondylitis, or neoplasia.
Lumbosacral pain can originate from the disc (discogenic pain), from compression
of dural structures (meningeal pain), or from compression of spinal nerves (neuritis,
radix/root pain).1 Besides the disc (NP and AF) and neural components (dural sac and
spinal nerves), pain may also originate from other innervated structures in the LS
region, namely the ligaments (dorsal longitudinal ligament and ligamentum flavum),
the endplates, and the articular facets, and little is known about the contribution
of each in the total composition of the painful low back patient. As the focus of
imaging studies is usually on the component of compression, it is underestimated
that degeneration and inflammation are significant components of the pathological
cascade in DLSS. Only limited studies have studied the cytokine and chemokine
profiles in intervertebral disc (IVD) degeneration in dogs, and mainly focused on gene
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expression. A better understanding is needed in order to develop biological therapies
that address both pain and degeneration in IVD disease.4 Willems et al. (2016) studied
the levels of prostaglandin E2 (PGE2), a mediator of (osteoarthritic) pain, in IVDs from
chondrodystrophic (CD) and non-chondrodystrophic (NCD) dogs with and without
clinical signs of IVD disease, and correlated these to degeneration grade (according
to Pfirrmann), or herniation type (according to Hansen). In addition, cyclooxygenase
2 (COX-2) expression and signs of inflammation were investigated in histological IVD
samples of CD and NCD dogs. PGE2 levels were significantly higher in the nucleus
pulposus (NP) of degenerated IVDs compared with non-degenerated IVDs, and in
herniated IVDs from NCD dogs compared with non-herniated IVDs of NCD dogs.
Future studies are needed to investigate if inhibition of PGE2 levels in degenerated
IVDs provides effective analgesia and exerts a protective role in the process of IVD
degeneration and the development of IVD disease.5
Epidurography and myelography have nicely demonstrated the dynamic nature of the
disc protrusion but are now outdated due to the availability of computed tomography
(CT) and magnetic resonance imaging (MRI) Computed tomography provides
significantly better soft tissue contrast resolution than conventional radiography.
The great advantage with CT over conventional radiography is that transverse
CT images can be reconstructed to view structures in any plan (sagittal, dorsal or
oblique) and even three-dimensional reconstructions are possible. The CT findings
in DLSS are the same as for radiography but in addition CT can also show soft tissue
structures such as cauda equina nerves and thickening of individual roots (like L7 or
S1), Hansen type II disc herniation, hypertrophy of ligaments (ligamentum flavum or
dorsal longitudinal ligament), and joint capsules of the facet joints. Transverse views
can also be used to evaluate the intervertebral foramina and may show entrapment
of the exiting spinal nerve, especially when CT is performed in a dynamic way, i.e.
when CT is performed with the low back in two different positions (e.g., extension
and flexion). CT is superior to MRI in detecting calcified tissue such as osteophytes
and spondylotic bridging between vertebrae as well as calcified nucleus pulposus
material in the spinal canal, but CT is less sensitive than MRI for discriminating soft
tissues within the spinal canal. MRI provides more detailed information on soft tissue
structures, in and around the spinal canal as well as detailed information regarding

ABSTRACTS | EUROPEAN VETERINARY CONFERENCE VOORJAARSDAGEN 2017

intervertebral disc degeneration. IVD herniation, both Hansen type I and type II, as
well as proliferation of the ligamentum flavum and the dorsal longitudinal ligament,
and the facet joint capsules can be imaged with considerable accuracy using MRI. MRI
also has the ability to investigate the chemical composition of these structures, using
advanced and novel sequences like T2 mapping and T1 rho, thus providing in vivo
insight in the pathological degenerative cascade of DLSS. MRI is also superior to CT
for the evaluation of nerve root displacement or entrapment as well as loss of epidural
fat. On T1-weighted images fat tissue has a high signal intensity and appears bright
white. The intervertebral disc is of uniform medium signal intensity, slightly greater
than that of the spinal cord, nerve roots, and bone marrow. On sagittal T2-weighted
images water has a high signal intensity and appears bright white. As the NP of normal
intervertebral discs have a high water content they will be bright white on T2-weighted
MRI. IVD degeneration is characterized by a decreased T2 signal intensity within the NP.
Parasagittal and transverse MR-images provide valuable information on stenosis of the
L7-S1 intervertebral foramina, especially when observing the changes in the fat signal.
Because of long scanning times with low-field MRI, extensive dynamic MRI studies with
the low back in different positions are usually not performed.
It is very likely that selected patients with low back pain can be managed by
conservative treatment successfully, similar to humans with low back pain. Conservative
treatment consists of medical treatment (Table 1) using non-steroidal anti-inflammatory
drugs (NSAIDs) and body weight reduction in combination with altered and more
balanced activity level where high impact physical activities should be avoided. Physical
therapy and/or hydrotherapy may support regular exercise and may help owners how
to avoid future episodes of low back pain. In cases of persistent low back pain can be
combined with Tramadol (morphine-like drug) and/or gabapentine (neuropathic pain).
The use of systemic corticosteroid treatment is controversial since the anti-inflammatory
action of corticosteroids is similar to that of NSAIDs, whereas they have significantly
more side effects than NSAIDs. Epidural infiltrations with methylprednisolone (1 mg/
kg) can be effective in treatment of low back pain without evidence of cauda equina
compression, but preferably should not be repeated more than once. Recent advances
in intradiscal regenerative therapies including growth factors, cell-based hydrogels, and
slow-release platforms with NSAIDs, may open up new ways to treat lumbosacral pain
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and to influence the degenerative cascade (Figure 1). Recent studies have shown that
regenerative compounds can be administered safely into the IVD using a needle with a
diameter of 27G and higher. These needles with small diameters will not induce further
IVD degeneration.
Table 1.
Medication therapy for low back pain

Dosage

NSAIDs + omeprazol

Dependent on drug + 1mg/kg SID

Prednisolone

0.5 -1 mg/kg BID, taper down scheme

Tramadol

1-4 mg/kg 2-4 BID to QID

Gabapentine

5-10 mg/kg BID

Epidural methylprednisolone

1 mg/kg

Intradiscal injection slow release platform

Dependent on platform

Figure 1. Intradiscal delivery
of slow release platforms in
degenerated intervertebral
disc.

What’s new in vertebral column surgery of the low back?
Key Points
• Decompressive surgery can be very effective in treatment of low back pain.
• Pedicle screw and rod fixation and an intervertebral cage extend the surgical
treatment options for degenerative lumbosacral stenosis.
Lumbosacral fixation with pedicle screws: do we also need a cage?
The indications for surgical treatment of DLSS are moderate to severe lumbosacral
and nerve root pain, and/or minor neurological deficits, unresponsive to conservative
treatment. The primary aims of surgery are to decompress the cauda equina and
free entrapped nerve roots. The standard surgical procedure addressing the IVD
compression component, is a dorsal laminectomy of the L7 and S1 vertebrae which is
often sufficient in relieving most of the clinical signs of DLSS.2 The dorsal laminectomy
can be supplemented with additional procedures to address other pain-evoking
components such as: 1) partial discectomy consisting of dorsal fenestration (or dorsal
annulectomy) and nuclear pulpectomy (or nucleotomy) to address discogenic pain;
2) foraminotomy to address foraminal stenosis and root pain, and 3) facetectomy
to address compression from facet joints. However, especially facetectomy but also
dorsal laminectomy and partial discectomy may cause spinal instability and worsen
foraminal stenosis. Also force plate analysis showed that pelvic limb function did not
return to normal following decompressive surgery in dogs with DLSS.6 Stabilization by
fixation and fusion is indicated when ventral subluxation of S1 is present or in severely
deranged lumbosacral junctions (like DLSS due to secondary chronic discospondylitis),
or to prevent further development of lumbosacral instability.
Pedicle screw rod fixation (PSRF) has proven to be an adequate stabilization technique
in large breed dogs and the ultimate goal of this technique is spinal fusion. Dorsal
fixation-fusion of the lumbosacral junction provides stability and may prevent
subsequent degenerative changes. Distraction restores the disc height and opens the
foraminal apertures, thereby relieving the pressure on neural tissues. Biomechanical
evaluation in canine cadaveric lumbosacral spines showed an increased stability of the
lumbosacral joint after pedicle screw-rod fixation (PRSF) following dorsal laminectomy.7
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Evaluation of the pedicle screw-rod fixation in a pilot study of 3 dogs with DLSS8 and in
a study including 12 dogs with severe DLSS9 showed improvement of the clinical signs
and improved pelvic limb function relative to the preoperative function, as revealed
by force plate analysis, owner questionnaires and clinical examination. However,
disadvantages of PSRF are increased surgical time and risk of complications, the
possibility of implant failure and the risk of fracturing the articular process, especially
when prior distraction is used. This may be, in part, due to the lack of a ventral
stabilizing construct like an intervertebral spacer. Fixation via interbody fusion can
be achieved after implantation of an interbody cage. This technique has previously
successfully been used in dogs to treat disc-associated cervical spondylomyelopathy,13
a disease with many biomechanical and imaging resemblances to DLSS. To provide
preclinical evidence for implementing interbody cage fixation in the lumbosacral
spine, the biomechanical properties of a titanium cage as a stand-alone device and in
combination with PSRF in lumbosacral junction of canine cadaveric was investigated.
The range of motion (ROM), the neutral zone (NZ), and the neutral zone stiffness
(NZS) of the L7-S1 lumbosacral joint of nine canine cadavers were determined in
flexion/extension, lateral bending and axial rotation for four conditions: 1) native
spine, 2) dorsal laminectomy and discectomy, 3) stand-alone cage and 4) cage in
combination with PSRF (Figure 1). After dorsal laminectomy, the IVD height decreased
and after insertion of the cage it significant increased. Furthermore, the insertion of
the stand-alone cage resulted in a significantly decreased ROM and NZ compared to
the laminectomy-discectomy and an increased NZS in all directions. The ROM further
decreased significantly after PSRF. From a biomechanical point of view, the use of a
stand-alone intervertebral cage is an interesting alternative to dorsal fixation of the
lumbosacral junction as it also results in spinal stability and restores disc height at lower
surgical risk.
In conclusion, the decision to undertake surgical treatment and decide which surgical
technique to use should be directed by the clinical signs of the patient, supported by
diagnostic imaging findings. This way treatment is tailored best to suit the patient’s
needs.
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Figure 1. Lateral radiograph
showing a titanium cage in
combination with pedicle
screw-rod fixation in the
lumbosacral junction of a
canine cadaver.

What’s new in vertebral column surgery of the neck?
Key points
• Atlanto-axial subluxation may be congenital in toy breeds or acquired in trauma
cases.
• Surgical treatment of atlanto-axial subluxation is best performed by the ventral
approach using screws, pins and cement.
• Surgical treatment of caudal cervical spondylomyelopathy (CCSM) in large breed
dogs with only ventral decompression may not be sufficient.
• Fixation the flexible cervical spine with plate, screw, cage, or cement is a paradox.
• Linear distraction using intervertebral spacers alone or with instrumentation (plates)
to achieve spinal fusion may be more effective than only decompressive surgery in
dogs with CCSM.
1. Atlanto-axial subluxation
The atlantoaxial joint
The atlantoaxial joint is the joint between the first and second cervical vertebrae in the
neck, referred to as the atlas and axis, respectively. It differs from the joints between the
other vertebrae in that there is no intervertebral disc present, so cervical disc herniation
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between C1 and C2 is not possible. Instead, the atlantoaxial junction is a true joint that
is stabilized by ligaments and contains a synovial membrane and fluid. The design of
this joint allows the dog’s head to move from side to side, in vertical and horizontal
direction, but also allows axial rotation.
What is the cause of atlantoaxial subluxation?
Subluxation of the atlantoaxial joint occurs when the normal alignment of the first and
second vertebrae in the neck is disrupted. This results in excessive movement of this
joint (instability) which can cause neck pain and pressure on the nerves of the spinal
cord which runs through the vertebral canal. Although an injury can result in damage
to the ligaments or the vertebrae, it is more common that dogs are born with an
abnormality of the second cervical vertebra (the axis) or of the ligaments, which makes
the likelihood of subluxation developing greater, often as a consequence of minimal, (if
any) trauma. Also the conformation of the breed (excessively large head in relation to
body size) will contribute to the predisposition for atlantoaxial subluxation.
Although any dog could develop atlantoaxial subluxation due to trauma (for example,
running into a patio door or car accident), it is most commonly seen in miniature toy
breeds of dogs, such as Chihuahua, Yorkshire Terriers or Miniature Poodles. Very rarely
it can occur in cats. Often in miniature toy breeds of dogs, a congenital abnormality
underlies the problem, and for this reason the condition is most often seen in immature
dogs (less than 1 year of age). Affected dogs may show signs of neck pain, such as
yelping and crying or rigidity of the neck. More subtle signs may include a low head
carriage or difficulty lowering the head to eat or drink. Signs of spinal cord injury can
vary in severity, from mild weakness or incoordination in all four limbs to inability
to stand and walk. In the worst case scenario the dog may go down and develop
tetraplegia.
Diagnosis of atlantoaxial subluxation
A detailed neurological examination is necessary to detect evidence of spinal cord
injury and possible neck pain. Grading of neurological deficits is important before
treatment is started, the grade will affect the prognosis. A dog with only cervical pain
will have a better outcome than a dog that is tetraplegic. Investigations are then

ABSTRACTS | EUROPEAN VETERINARY CONFERENCE VOORJAARSDAGEN 2017

required to confirm atlantoaxial subluxation and distinguish it from many other neck
problems. In miniature toy breeds, cervical disc herniations are also common and this is
the main differential diagnosis for atlantoaxial subluxation. Other conditions that may
be concurrent with atlantoaxial subluxation (and negatively affect the prognosis) are
hydrocephalus, Chiari-like malformation (enlarged foramen magnum) with secondary
cerebellar herniation, and cervical syringohydromyelia. Investigations usually require
general anesthesia and this must be undertaken with extreme care, as manipulation of
the neck can exacerbate any spinal cord injury.
Normal radiographs of the neck can be very useful for diagnosing atlantoaxial
subluxation, but they provide only limited information about any underlying bone
deformity and no information regarding the severity of any spinal cord injury. The most
valuable radiographic views are the lateral views in neutral position and in flexion.
When the neck is flexed survey radiographs may show a marked increase in the gap
between the dorsal arch of C1 and the spinous process of C2 which is diagnostic for
atlantoaxial subluxation. For surgical planning and treatment more advanced imaging
techniques such as an MRI or CT scan are required. A CT scan with 3-dimensional
reconstructions can confirm the diagnosis and provide more detailed information
about any bone deformity, which in turn can help with the detailed planning required
for a potential surgical procedure. CT examination may show absence or hypoplasia
of the dens or in other cases fracture of the dens. MRI can also confirm the diagnosis,
help in assessing concurrent spinal cord injury, like syringohydromyelia, and it can rule
out other brain or spinal cord abnormalities that may be present. In many situations a
combination of radiographs, MRI and /or CT may be required.
Treatment of atlantoaxial subluxation
Conservative treatment
This involves strict cage rest, application of a neck brace and administration of NSAIDs.
Maintaining a neck brace, often for several weeks, is very difficult and is poorly tolerated
by many patients. A neck brace must be regarded as a temporary support in a phase
with acute cervical pain but it will not solve the problem.
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Surgery
The aim of surgery is to stabilize (fuse) the atlantoaxial joint in a normal position.
This alleviates neck pain and enables the spinal cord to recover from injury. Surgery
is a very intricate procedure due to the location of the problem and the small size of
many of these patients. Atlantoaxial subluxation surgery should only be performed by
experienced surgeons with advanced training. A number of surgical techniques can be
used:
1. Ventral transarticular fixation with screws (Figure 1, left). Two screws are placed across
the joint space. The joint space is first opened and using a sharp curette the cartilage
is removed. The screws are angled away from the midline at approximately 30º
towards the medial angle of the alar notch and downward (dorsal) at approximately
20º from the horizontal to engage the maximum bone stock of the C1-C2 joints.
2. Multiple ventral implants (screws and K-pins) and bone cement (Figure 1, right). This
approach involves placing bone screws into the first and second cervical vertebrae
(the atlas and axis), making use of the bone stock on the lateral margins (the pedicles)
of the C1 and C2 vertebrae and connecting the screws together with bone cement
(polymethyl methacrylate or PMMA) The surgery is performed through an incision
made on the ventral side of the neck.
3. Dorsal wire fixation. In this treatment the C1-C2 region is approached from the dorsal
side. A loop of wire is passed under the dorsal arch of C1 and retrieved from the
atlanto-occipital space. The wire ends are fixed to the dorsal spinous process of C2.
Surgery in a dog with atlantoaxial subluxation is considered a surgical procedure with
increased risk for complications and owners should be warned about this. The C1-C2
region is close to the medulla oblongata and brain stem which contains the respiratory
center. One of the main complications of surgery are death due to cardiac or respiratory
arrest. Implant failure is also seen due to the small size of the patients, minimal holding
power for the implants because of the limited bone stock available in the C1-C2
junction, and because of the paradox of trying to stabilize a highly flexible (by nature)
bone structure.

Prognosis of atlanto-axial subluxation
With conservative treatment, although an improvement can be expected in many
cases, pain and spinal cord injury often recur once the neck brace is removed or NSAIDs
are stopped and activity is increased. As a consequence, surgical stabilization of the
atlantoaxial joint is indicated in most patients.
The success rate with surgery is generally good provided the atlantoaxial joint is
adequately realigned and screws and cement are placed in the bones in a safe manner.
The prognosis tends to be better in dogs that show clinical signs whilst still young, can
still walk prior to surgery and where signs have not been present for a long time.
2. Caudal cervical spondylomyelopathy
Caudal cervical spondylomyelopathy (CCSM) causing wobbler syndrome is a condition
of young dogs (1 year; Great Dane, Basset Hound) or middle age to older animals (6-8
years; Dobermann, Rottweiler, Bernes Mountain Dog, Vizsla, Weimaraner). Anatomic
abnormalities include stenosis of the cranial apertura of the cervical vertebral canal,
vertebral body deformation, and asymmetry of the articular facets. Degenerative
lesions include intervertebral disc degeneration (IVDD) and Hansen type II fibrinoid disc
herniation (protrusion), ligamentous hypertrophy of the dorsal longitudinal ligament
(ventral to the spinal cord) and the ligamentum flavum (dorsal to the spinal cord), and
joint capsule proliferation. Wobbler syndrome (syndrome = the clinical description
of a complex of signs) is characterized by posterior paresis and ataxia, proprioceptive
deficits, forelimb lameness and mild cervical pain. The neurological deficits can
eventually progress to the thoracic limbs and evolve into tetraparesis and tetraparalysis.
The clinical signs in the wobbler dog can typically be a mix of upper motor neuron
disease (spinal cord) and lower motor neuron disease (compression of nerve roots that
contribute to the plexus brachialis). CCSM is usually a progressive disease that has a
slow onset but neurological deficits may also progress acutely bringing the dog down
and lead to tetraparesis and tetraparalysis.
Cervical radiography under sedation or anesthesia of the C4-T1 region may show
spondylosis, vertebral body malformation, tapered cranial cervical apertura, endplate
sclerosis and collapsed intervertebral disc space. Also cervical instability may already
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be evident on the neutral views but may be evoked by stress views (flexion, extension,
and linear distraction and compression). The cervical instability shows the dynamic
component of the disease: compression on the spinal cord worsens in extension and
lessens in flexion. Myelography (Figure 2A) with stress views visualizes the effect of the
dynamic compression: instable vertebrae, ligament hypertrophy and disc protrusion
contribute to a ventral and/or dorsal component in the spinal cord compression. Stress
views are essential to provide the localization, and the static or dynamic nature of the
spinal cord compression. With the availability of magnetic resonance imaging, MRI
has replaced myelography but specifically with CCSM the dynamic component of the
disease may be missed when (low field) MRI is only performed in a neutral position.
Myelography followed by CT (myelo-CT), and CT and (high field) MRI scanning in
different positions may also be very informative. In the Dobermann usually one junction
is involved (C5-C6, C6-C7, or C7-T1) and in the Great Dane more vertebrae can be
affected (C4-T1).
Since the wobbler dog is a clinical diagnosis the clinician should always be aware of
the differential diagnosis. Discospondylitis (= infection of the IVD usually caused by
Staphylococcus) or neoplasia (e.g. lymphoma of the vertebral body) in a Dobermann
may result clinically in exactly the same wobbler dog as CCSM.
The surgical paradox: stabilization of a highly flexible region
In mild cases of wobbler syndrome medical treatment is the first strategy. Conservative
treatment consists of a chest harness for life, body weight reduction when
applicable, exercise regulation (omit exercises from the daily pattern that worsens
the ataxia), animal physiotherapy (hydrotherapy or exercises for proprioception), and
administration of non-steroidal anti-inflammatory drugs or corticosteroids. This will
usually lead to some clinical improvement and may slow down the progression.11
However, since the disease is progressive there may come a decision point to proceed
for surgical treatment. The dilemma in surgery has several aspects. When a dynamic
component has been diagnosed a surgical technique like ventral decompression that
only deals with static compression may not be sufficient. In the case of a dynamic
component, in addition to decompression, the cervical region needs also to be
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stabilized but here we have a paradox: the cervical region is a highly flexible region by
nature and surgical techniques to stabilize parts of the cervical spine are susceptible to
surgical failure. When spinal segments have been fixated and fused another problem
arises in the so-called adjacent segment pathology/disease (‘domino effect’), i.e.
stabilization of one junction may re-locate the stress to the next (weak) link in the chain,
that is an adjacent intervertebral disc that was already in an early stage of degeneration.
Another dilemma is the time point in the disease process to advise surgery: in many
textbooks it says that the aim of surgery is to slow down or stabilize the neurological
deficits but in that view it may be the best approach to stabilize early in the disease
onset.
The goals of surgical treatment are decompression by distraction, stabilization and
ultimately spinal fusion. The myelographic examination, myelo-CT, or MRI findings
usually determine which surgical technique is chosen as the best treatment option.
Ventral decompression (‘ventral slot’) is indicated in static ventral compressive spinal
cord lesion, which is not the case in the wobbler dog and also will not result in spinal
fusion.
Dorsal decompression (e.g., by continuous dorsal laminectomy) is indicated in multiple
static or dynamic dorsal compressive spinal cord lesions, e.g., osteophytes around
articular facets or interarcuate (flaval) ligamentous hypertrophy.
Ventral distraction and stabilization is indicated in one or multiple dynamic ventral
compressive spinal cord lesion(s), e.g. cervical instability, type II disc degeneration, and
dorsal longitudinal ligamentous hypertrophy. Linear distraction of cervical vertebral
bodies results in decompression at the site of the dynamic lesion and (temporary)
fixation of the vertebral bodies allows fusion to take place which is promoted by
cancellous or corticocancellous bone grafts harvested from the proximal humerus.
Surgical techniques that have been performed in the past with varying degrees of
success: distraction with a cylindrical cortical allograft kept in place with a plastic
Lubra plate, distraction with Steinmann pins or screws and fixation with a polymethyl
methacrylate (PMMA) bridge, Harrington rod distraction device, screw and washer
technique (Figure 2B),12 and the modified distraction-stabilization technique using an
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interbody PMMA plug. Arthrodesis of the cervical vertebrae is promoted by packing
cancellous bone around the affected cervical junction. Fusion of cervical vertebrae by
the surgical techniques listed is usually by ventral spondylosis as interbody fusion is
obstructed by metal implants or PMMA plugs. The ideal spinal fusion would be direct
continuous bone bridging at the level of the vertebral bodies. Interbody titanium
(Syncage, Figure 3) or PEEK cages will probably offer a better way to treat cervical
instability and promote direct interbody spinal fusion than the techniques reported
in earlier days.13 The question remains whether these cages can be used as standalone devices or need to be protected by cervical locking plates (Figure 3). The recently
introduced C-Lox titanium interbody cage combines the concept of cage and plate
technology by incorporating locking screws into the cage itself. However, the paradox
between a highly flexible cervical spine and rigid implants remains, whatever implant
technique is used. Spinal cage technology has evolved enormously in human spine
surgery and numerous different cages are available for the cervical and lumbar spine.
Cage shape is primarily determined by the spine location and the anatomical limitations
in the surgical approach. One of the main complications that is seen with cages is
subsidence of the endplate and this is especially the case for cages that have a small
footprint in relation to the vertebral endplate; this limited contact area works as a stress
riser and leads to subsidence of the endplate and unwanted migration of the cage.

Figure 2. Myelography in an 8-year-old Dobermann with caudal cervical
spondylomyelopathy at C5-C6, before(A) and after screw and washer fixation(B).

Figure 3. Lateral (left) and ventrodorsal (right) views of Syncage and cervical locking plates
applied to the C6-C7 junction in a dog with caudal cervical spondylomyelopathy.

Figure 1. Ventral transarticular fixation with screws (left) and multiple ventral implants
(screws and K-pins) and bone cement (right) for atlantoaxial subluxation in miniature toy
breed (left) or due to trauma (right).
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