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medically for degenerative lumbosacral stenosis:
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Objective—To compare clinical signs of dogs treated medically or surgically for degenera-
tive lumbosacral stenosis (DLSS) and assess outcome after medical treatment.

Design—Retrospective case series.
Animals—Client-owned dogs treated medically (n = 49) or surgically (49) for DLSS.

Procedures—Medical records from 2004 to 2012 were reviewed. Dogs were included if
they had clinical signs, clinical examination findings, and MRI abnormalities consistent with
DLSS. Several variables were compared between surgically and medically treated dogs:
age, sex, duration of clinical signs, presence or absence of neurologic deficits, urinary and
fecal incontinence, concurrent medical conditions, and medical treatment before referral.
Medical treatment after obtaining a final diagnosis of DLSS consisted of restricted exercise
in combination with anti-inflammatory and analgesic drugs. Surgical treatment consisted of
dorsal lumbosacral laminectomy. Outcome for medically treated dogs was obtained via a
standardized questionnaire.

Results—Neurologic deficits were observed significantly more often in surgically treated
dogs. Surgically treated dogs had unsuccessful medical treatment before referral signifi-
cantly more often than did medically treated dogs. Thirty-one of 49 (63.3%) medically treat-
ed dogs were available for follow-up evaluation. Of these 31 dogs, 17 (55%) were managed
successfully, 10 (32.3%) were managed unsuccessfully and underwent surgical treatment,
3 (9.7%) were euthanized because of progression of clinical signs, and 1 (3.2%) was alive
but had an increase in severity of clinical signs after medical management.

Conclusions and Clinical Relevance—Clinical signs differed in dogs treated medically or

surgically for DLSS. Medical treatment for dogs with DLSS was associated with a fair prog-
nosis. (J Am Vet Med Assoc 2014,;245:408-413)

egenerative lumbosacral stenosis is a multifactorial ABEREVIATIONS
disorder in which a combination of bony and soft ) )
tissue abnormalities causes progressive stenosis of the ~ DLSS ~ Degenerative lumbosacral stenosis
lumbosacral region of the vertebral canal with subse- QR Interquartile range
quent compression of the cauda equina.'* Vertebral ca-
nal stenosis can be caused by a combination of Hansen
type-1I intervertebral disk protrusion, ligamentous and

about the clinical signs and outcome of dogs treated
medically for DLSS. Therefore, the objectives of the

articular process hypertrophy, osteophyte formation,
and vertebral misalignment. Degenerative lumbosacral
stenosis generally affects mature large-breed dogs, in
particular German Shepherd Dogs.'~* Clinical signs are
variable and include signs of pain in the lumbosacral
region without neurologic deficits, unilateral or bilater-
al pelvic limb lameness, paraparesis, difficulty jumping
or climbing stairs, abnormal tail carriage, and urinary
and fecal incontinence.'”’

Several surgical procedures have been described for
the treatment of DLSS, with variable (although generally
favorable) success rates.”' Although medical treatment
has been suggested for dogs with mild to moderate clini-
cal signs without neurologic deficits,*!* little is known
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study reported here were to characterize the population
of dogs treated medically for DLSS at a referral institution
(by comparing the signalment and clinical signs of dogs
treated medically or surgically for DLSS) and investigate
the outcome for dogs after medical treatment for DLSS.

Materials and Methods

Case selection—Medical records from the Uni-
versity of London Royal Veterinary College Small Ani-
mal Referral Hospital between 2004 and 2012 were
searched to identify dogs with DLSS. Search terms used
were degenerative lumbosacral stenosis, lumbosacral
stenosis, lumbosacral disease, and cauda equina syn-
drome. Dogs with complete medical records, clinical
signs and neurologic examination findings compatible
with DLSS, and a diagnosis of DLSS confirmed by MRI
were included in the study. Dogs that received surgi-
cal or medical treatments (or both) were included. The
study was approved by the Royal Veterinary College
Ethics and Welfare Committee.
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Medical records review—Information retrieved
from the medical records included signalment, dura-
tion and type of clinical signs before initial evaluation,
physical examination findings, presence or absence
of neurologic deficits, urinary or fecal incontinence,
concurrent medical conditions, and results of medical
treatment before referral. Neurologic deficits were de-
fined as one or more of the following: proprioceptive
deficits, reduced pelvic limb spinal reflexes, reduced
perianal reflex, reduced anal tone, reduced tail tone,
and reduced nociception in the tail, perianal region, or
digits. Concurrent medical conditions were further cat-
egorized as orthopedic or nonorthopedic. For dogs that
received medical treatment before referral, a static or
deteriorated clinical status before initial evaluation at
the Royal Veterinary College was considered as unsuc-
cessful medical treatment before referral.

All dogs were anesthetized, and MRI was per-
formed with a 1.5-T magnet.* Although anesthetic
protocols differed among dogs, a commonly used pro-
tocol included premedication with a combination of
acepromazine maleate (0.01 mg/kg [0.0045 mg/Ib], IV)
and methadone (0.1 to 0.2 mg/kg [0.045 to 0.091 mg/
Ib], 1IV), which was followed by anesthetic induction
with propofol (4 to 6 mg/kg [1.82 to 2.73 mg/lb], IV)
and maintenance of anesthesia with isoflurane in oxy-
gen. Dogs were positioned in dorsal recumbency with
flexed limbs (ie, frog-leg position). All imaging series
were available for review and included at least T1- and
T2-weighted sagittal and transverse sequences. Images
for the transverse plane were aligned perpendicular to
the lumbosacral intervertebral disks.

Treatment and follow-up evaluation—Owners
were informed that a final diagnosis of DLSS had been
made. Owners then consulted with a board-certified
veterinary neurologist or resident in a veterinary neu-
rology training program regarding available treatment
options. The final decision for medical or surgical treat-
ment was made by the owner of each dog. Medical treat-
ment consisted of restricted activity for a period of 4 to
6 weeks. This was combined, as needed, with NSAIDs
with or without gabapentin (10 mg/kg [4.5 mg/lb], PO,
q 12 h) for a variable amount of time. Surgical treat-
ment consisted of decompressive dorsal lumbosacral
laminectomy. For purposes of the study, dogs medically
treated at our referral veterinary hospital but that had
unsuccessful medical treatment and thus subsequently
received surgical treatment were included in both treat-
ment groups with regard to respective signalment and
clinical signs.

All follow-up information for medically treated
dogs was collected by the same person (LAW). Short-
term follow-up information was retrieved from medical
records of reexamination visits at the Royal Veterinary
College 4 to 6 weeks after the diagnosis of DLSS was
made. Long-term follow-up information was initially
obtained via telephone interview with referring veteri-
narians. For the dogs that were deceased at the time
of data collection, date and cause of death as well as
the last documented clinical and neurologic status were
recorded.

Conforming to local ethics and welfare commit-
tee guidelines, only owners of medically treated dogs

that were still alive at the time of data collection were
contacted. Those owners were mailed a letter inform-
ing them about the study; they also were mailed a stan-
dardized questionnaire® that had been reviewed and
approved by a local ethics and welfare committee. Tele-
phone interviews were conducted by use of the ques-
tionnaire to obtain data from the owners and referring
veterinarians. The questionnaire was based on previ-
ously described questionnaires developed to assess the
quality of life in dogs'*'* and surgical outcome for dogs
with DLSS.">!¢ It included questions covering specific
aspects of the disease, such as signs of pain, amount
of activity, lameness, paresis, incontinence, and self-
mutilation. It also included questions about the type
of medical treatment received, perception of the own-
ers regarding response to medical treatment, and each
owner’s perceived quality of life of their dog. More spe-
cifically, owners were asked to grade their dog’s quality
of life (scale of 1 [could not be worse] to 7 [could not
be better]). Acceptable quality of life was defined as a
grade of 5 or higher (fairly good, good, or could not
be better). Failure of medical treatment was defined as
progressive or static clinical signs attributable to DLSS,
a quality of life grade < 5, a change to surgical treatment
after unsuccessful medical treatment for DLSS, or eu-
thanasia because of progression of clinical signs attrib-
utable to DLSS. Successful medical treatment was de-
fined as resolution or improvement, as determined by a
veterinarian or owner, of clinical signs in any dog, with
or without intermittent medical treatment for DLSS.

Statistical analysis—Data analysis was performed
with the aid of a standard statistical software package.
A Mann-Whitney U test was used to compare age and
duration of clinical signs between medically and surgi-
cally treated dogs. A Fisher exact test was used to com-
pare differences in sex, presence of neurologic deficits,
urinary and fecal incontinence, concurrent medical
conditions, concurrent orthopedic conditions, concur-
rent nonorthopedic conditions, medical treatment be-
fore referral, and successful or nonsuccessful medical
treatment before referral. Numerical variables (age and
duration of clinical signs) were expressed as median
and IQR. Values of P < 0.05 were considered significant.

Results

Patient population—Ninety-eight dogs were in-
cluded in the study, of which 49 were treated medically
and 49 were treated surgically. All dogs were client-
owned pets.

Medically treated dogs—Forty-nine dogs were
treated medically (Table 1). Breeds represented were
German Shepherd Dog (n = 8), Labrador Retriever (7),
Dalmatian (4), and Golden Retriever (4); there were 16
breeds represented by 1 dog each, and 10 dogs were
crossbreeds. Twenty-five male and 24 female dogs (me-
dian age, 7.3 years) were included in this group. Me-
dian duration of clinical signs was 60 days and included
signs of lumbosacral pain elicited by palpation (n =31),
difficulty jumping (16), pelvic limb lameness (12), dif-
ficulty standing or lying down (9), difficulty climbing
stairs (8), low tail carriage (8), urinary incontinence
(1), and fecal incontinence (1). There were 17 dogs
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Table 1—Signalment and clinical signs of dogs treated medically (n = 49) and surgically (49) for DLSS

at a small animal referral hospital.

Medically Surgically
Variable treated (n = 49) treated (n = 49) Pvalue*
Male 25 (51) 40 (82) 0.003
Female 24 (49) 9(18) 0.003
Age (y) 7.3(4.4-9.2) 6.9 (5.2-9.5) 0.98
Duration of clinical signs (d) 60 (14-124) 92 (26-184) 0.13
Neurologic deficits 33(67) 43 (88) 0.028
Urinary incontinence 1(2) 4(8) 0.36
Fecal incontinence 1(2) 4(8) 0.36
Medical treatment before diagnosis 33(67) 40 (82) 0.16
Improvement 21 (64) 4(10) <0.001
No improvement 12 (36) 36 (90) <0.001
Concurrent medical conditiont 32 (65) 24 (49) 0.15
Concurrent orthopedic condition 20 (41) 15(31) 0.40
Concurrent nonorthopedic condition 20 (41) 12 (25) 0.13
Values are No. (%) or median (IQR).
*Values differ significantly at P < 0.05. tEight medically treated and 3 surgically treated dogs had both a
concurrent orthopedic condition and a concurrent nonorthopedic condition.

with 1 clinical sign, 27 dogs with 2 clinical signs, and
5 dogs with 3 clinical signs. Neurologic deficits were
detected in 33 (67%) dogs and included proprioceptive
deficits (n = 31), reduced pelvic limb withdrawal re-
flexes (21), decreased tail tone (3), and decreased peri-
anal reflex (2). There were 10 dogs with 1 neurologic
deficit, 22 dogs with 2 neurologic deficits, and 1 dog
with 3 neurologic deficits. Thirty-three (67%) dogs re-
ceived medical treatment before referral. This consisted
of NSAIDs (n = 30 dogs), tramadol (1), a combination
of NSAIDs and tramadol (1), or prednisolone (1). This
resulted in an improved clinical status in 21 of the 33
dogs before initial evaluation at our referral veterinary
hospital. Thirty-two (65%) dogs had 1 or more con-
current medical conditions when DLSS was diagnosed.
Specifically, concurrent orthopedic conditions were de-
tected in 20 (41%) dogs and included cervical or tho-
racolumbar intervertebral disk protrusion with mild
spinal cord compression (n = 10 dogs); hip dysplasia
(4); degenerative stifle joint disease (2); elbow joint
dysplasia (2); a combination of mild intervertebral disk
disease, hip dysplasia, and a healed ileum fracture (1);
and a combination of mild intervertebral disk disease,
elbow joint dysplasia, degenerative stifle joint disease,
and hip dysplasia (1). Concurrent nonorthopedic con-
ditions were detected in 20 (41%) dogs and includ-
ed idiopathic epilepsy (n = 4 dogs), benign prostatic
hyperplasia (2), chronic cough (2), recurrent cystitis
(2), allergic skin disease (2), inflammatory bowel dis-
ease (1), recurrent otitis externa (1), nonregenerative
anemia (1), unilateral facial nerve paralysis (1), hypo-
thyroidism (1), a combination of inflammatory bowel
disease and cognitive dysfunction (1), a combination
of idiopathic epilepsy and protein-losing nephropathy
(1), and a combination of laryngeal paralysis and myas-
thenia gravis (1). Eight medically treated dogs had both
a concurrent orthopedic condition and a concurrent
nonorthopedic condition.

Surgically treated dogs—Forty-nine dogs were
treated surgically (Table 1). Breeds represented were
German Shepherd Dog (n = 11), Labrador Retriever
(10), Golden Retriever (3), Bernese Mountain Dog (2),

Dalmatian (2), Schnauzer (2), and Welsh Springer
Spaniel (2); there were 12 breeds represented by 1 dog
each, and 5 dogs were crossbreds. This group consisted
of 40 males and 9 females; median age of the group was
6.92 years. Median duration of clinical signs was 62
days and included signs of lumbosacral pain elicited by
palpation (n = 39), pelvic limb lameness (17), low tail
carriage (9), difficulty jumping (7), difficulty standing
or lying down (5), difficulty climbing stairs (4), urinary
incontinence (1), fecal incontinence (1), and concur-
rent urinary and fecal incontinence (3). There were 20
dogs with 1 clinical sign, 24 dogs with 2 clinical signs,
3 dogs with 3 clinical signs, 1 dog with 4 clinical signs,
and 1 dog with 5 clinical signs. Neurologic deficits were
detected in 43 (88%) dogs and included proprioceptive
deficits (n = 37), reduced pelvic limb withdrawal reflex-
es (28), decreased tail tone (5), and decreased perianal
reflex (3). There were 14 dogs with 1 neurologic deficit,
28 dogs with 2 neurologic deficits, and 1 dog with 3
neurologic deficits. Forty (82%) dogs received medical
treatment before referral. This consisted of NSAIDs (n =
26 dogs), gabapentin (6), a combination of NSAIDs and
gabapentin (4), or a combination of NSAIDs and trama-
dol (4). This resulted in an improved clinical status in 4
of these 40 dogs before initial evaluation at our referral
veterinary hospital. Twenty-four (49%) dogs had > 1
concurrent medical conditions when DLSS was diag-
nosed. Specifically, concurrent orthopedic conditions
were detected in 15 (31%) dogs and included cervical
or thoracolumbar intervertebral disk protrusion with
mild spinal cord compression (n = 9 dogs), a combina-
tion of hip and elbow joint dysplasia (2), hip dysplasia
(1), prior cranial cruciate ligament surgery (1), a com-
bination of mild thoracolumbar intervertebral disk pro-
trusion and diffuse idiopathic skeletal hyperostosis (1),
and mild cervical intervertebral disk protrusion and a
healed pelvic fracture (1). Concurrent nonorthopedic
conditions were detected in 12 (24%) dogs and in-
cluded lupoid onychodystrophy (n = 2 dogs), laryngeal
paralysis (2), idiopathic epilepsy (2), a combination of
inflammatory bowel disease and allergic skin disease
(2), inflammatory bowel disease (1), a combination of
myasthenia gravis and idiopathic renal hematuria (1),
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granulomatous eosinophilic lesions of the tongue (1),
and diabetes mellitus (1). Three surgically treated dogs
had both a concurrent orthopedic condition and a con-
current nonorthopedic condition.

Comparison of clinical signs between medically
and surgically treated dogs—Significantly (P = 0.003)
more male dogs were included in the surgically treated
group than in the medically treated group. Compared
with the medically treated dogs, surgically treated dogs
had neurologic deficits significantly (P = 0.028) more
often and had unsuccessful medical management be-
fore referral significantly (P < 0.001) more often (Table
1). There was no significant difference between medi-
cally and surgically treated dogs with regard to age, du-
ration of clinical signs, urinary or fecal incontinence,
number of dogs that received medical treatment before
referral, number of dogs with concurrent medical con-
ditions overall, and number of dogs with concurrent
orthopedic or nonorthopedic medical conditions.

Treatment and follow-up evaluation of medically
treated dogs—All medically treated dogs had restrict-
ed exercise for 4 to 6 weeks. In addition, 35 dogs re-
ceived NSAIDs, 8 dogs received gabapentin, and 6 dogs
received a combination of NSAIDs and gabapentin.
Short-term follow-up information was available for 46
of 49 medically treated dogs. Ten of the 46 (22%) dogs
underwent surgical treatment because of unsuccessful
treatment after referral to our veterinary hospital. In-
terval from diagnosis until surgery ranged from 18 to
98 days (mean, 36 days; median, 43.3 days). Surgery
in these 10 dogs was considered routine, and all dogs
recovered well and had an improved clinical status dur-
ing postsurgical reexamination visits at our veterinary
hospital. The neurologic examination 4 to 6 weeks af-
ter surgery yielded unremarkable results for 8 of these
dogs, whereas both of the remaining 2 dogs had moder-
ately decreased tone and movement of the tail.

For the other 36 dogs that underwent medical
management and for which information was available,
22 had died and 14 were alive at the time of data col-
lection. Long-term follow-up information was avail-
able for 21 of the 36 dogs by interviewing the referring
veterinarian (n = 14), owner (1), or both (6). Interval
from diagnosis until collection of follow-up informa-
tion ranged from 4 to 94 months (mean, 38.5 months;
median, 38 months). Seventeen of the 21 dogs had
obvious improvement or resolution of clinical signs
of DLSS; 1 dog was alive but had slow, progressive
deterioration of clinical signs of DLSS; and 3 dogs
were euthanized because of continued progression of
clinical signs attributable to DLSS. These 3 dogs were
euthanized 4, 24, and 35 months after a diagnosis of
DLSS was made.

Seven owners completed and returned the question-
naire and provided information during telephone inter-
views. All 7 owners perceived that their dogs had an ac-
ceptable quality of life after medical treatment for DLSS.

Therefore, 17 of 31 (55%) dogs for which complete
follow-up information was available were considered to
have a successful outcome after medical treatment for
DLSS. Fourteen (45%) dogs were considered to have an
unsuccessful outcome after medical treatment for DLSS.

Discussion

In the study reported here, clinical signs of dogs
treated medically or surgically for DLSS were compared
and the outcome of medically treated dogs was assessed.
To the best of our knowledge, no other studies have
been conducted to investigate the role of medical man-
agement for dogs with DLSS. In the present study, we
did not compare the outcome between medically and
surgically treated dogs. This was deemed inappropri-
ate because dogs treated medically or surgically differed
significantly with regard to clinical signs. Compared
with medically treated dogs, dogs treated surgically for
DLSS significantly more often were males, had neuro-
logic deficits, and received unsuccessful medical treat-
ment before initial evaluation at our referral veterinary
hospital. The exact reason that male dogs were over-
represented in the surgically treated group is unknown.

Not surprisingly, results of this study suggested
that response to medical treatment before referral could
be an important factor in selection of the most appro-
priate treatment (medical vs surgical) after a final diag-
nosis of DLSS has been made. It is indeed reasonable
to continue medical treatment when a dog has already
had clinical improvement, and it appears justified to
consider surgery when a dog has not responded favor-
ably to medical treatment. This also supports the gen-
eral consensus that surgical decompression is generally
recommended in dogs that have failed to respond suc-
cessfully to medical treatment."? In the present study,
dogs treated surgically for DLSS significantly more of-
ten had neurologic deficits than did medically treated
dogs. Although it is subject to debate, it is possible that
dogs with confirmed DLSS and observable neurologic
deficits represented a category of more severely affected
animals. This supports the widely accepted hypothesis
that surgical decompression is a suggested treatment
modality for dogs with moderate to severe clinical signs
of DLSS.!»12

In the present study, medical treatment of DLSS was
associated with an overall success rate of 55% (17/31).
The dogs had all been referred to the University of Lon-
don Royal Veterinary College. Given that these refer-
rals may have been slightly skewed toward more severe
cases of DLSS, a small bias could be evident in these
results. However, a success rate of 55% is similar to
previously reported success rates for medical manage-
ment of suspected cervical'” and lumbar?® intervertebral
disk herniation and is slightly higher than success rates
reported for medical management of disk-associated
cervical spondylomyelopathy.'*?° Because results of the
present study suggested that the clinical signs of medi-
cally and surgically treated dogs differed significantly,
care should be taken when comparing results of this
study with previously reported outcomes after surgical
management for DLSS. More than 20% of the dogs in
the study reported here underwent surgical decompres-
sion of the cauda equina after unsuccessful medical
treatment. These dogs recovered without complications
and improved clinically after surgery, which indicated
that results of surgical treatment are not necessarily
negatively influenced by initial medical management.
This further supports the hypothesis that surgical treat-
ment for DLSS should be considered in dogs that have
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failed to respond successfully to medical treatment.'?
It also offers the opportunity to improve selection of
surgical candidates and avoid unnecessary surgery
in dogs that will improve with medical treatment for
DLSS. Importantly, none of the dogs that underwent
surgery after initial unsuccessful medical treatment had
urinary or fecal incontinence. Chronic urinary inconti-
nence has been associated with a poor prognosis after
surgical decompression for DLSS. Therefore, dogs with
urinary or fecal incontinence should not be considered
good candidates for medical treatment of DLSS. Surgi-
cal decompression should not be delayed in these dogs
to optimize their chances to recover full bladder and
bowel control.

It has been suggested that dogs with DLSS poten-
tially represent a model for lumbar intervertebral disk
disease in humans.? Similar to the situation in dogs,
there is uncertainty and controversy about the role of
nonsurgical management of lower back pain attribut-
able to degenerative intervertebral disk disease in hu-
mans.*'*? Definitive proof of treatment efficacy for both
surgical and nonsurgical management is lacking.?>*
People with the highest degree of disability experience
considerable clinical improvement after surgical man-
agement, whereas medical management results in only
minimal improvement.” In agreement with results for
the present study in dogs, there appears to be a treat-
ment bias in that severely disabled people receive surgi-
cal treatment and mildly affected people receive non-
surgical treatment.?*

The present study was limited by its retrospective
nature. This complicated standardization of medical
treatment among dogs, evaluation of objective outcome
measures, and grading and comparing severity of clini-
cal signs among affected dogs. Prospectively recorded
spinal cord injury scores are more reliable than retro-
spectively assessed spinal cord injury scores.** Although
several veterinary scoring systems have been described
and validated to grade acute thoracolumbar spinal cord
injuries,” %" there currently is no accepted grading sys-
tem for dogs with DLSS. In the study reported here, we
assumed that the presence of neurologic deficits would
indicate a higher degree of disease severity. However, it
currently is unclear whether this assumption is justi-
fied. It can be questioned whether a dog with a non—
weight-bearing lameness because of nerve root damage
is less severely affected than an ambulatory dog with
proprioceptive deficits.

Long-term outcome of medically treated dogs
was assessed via standardized telephone interviews
and written questionnaires. Although questionnaires
provide useful information and have previously been
used to evaluate the surgical treatment of dogs with
DLSS,>1¢ it represents a subjective evaluation tool
for treatment efficacy.'® Although most owners will
be able to assess overall clinical improvement or de-
terioration of their pet, it might be more difficult to
recognize some of the subtle and nonspecific clinical
signs of DLSS. Complete follow-up information was
available for only 31 of 49 (63%) medically treated
dogs. This probably was related to the ethical and wel-
fare committee approval of this study, which dictated
that only owners of dogs that were still alive could be

contacted. This resulted in a relatively small propor-
tion of owners eligible to complete the questionnaire
and provide follow-up information.

Despite the limitations for the present study, valu-
able information was revealed about the medical man-
agement of DLSS in dogs. Analysis of results of the
study suggested that dogs treated medically and surgi-
cally for DLSS differed in their clinical signs because
surgically treated dogs more often were males, had
neurologic deficits, and had unsuccessful medical treat-
ment before referral. Medical treatment of DLSS was as-
sociated with a fair prognosis with an overall success
rate of 55% (17/31). Failure of medical treatment can
be followed by successful surgical decompression of the
cauda equina. Further studies are needed to develop a
clinical grading system for dogs with DLSS, prospec-
tively compare medical with surgical treatment, and
evaluate prognostic indicators for medically treated
dogs with DLSS.

a.  Intera 1.5 T, Philips Medical Systems, Eindhoven, The Netherlands.
Questionnaire available from corresponding author on request.

c.  Prism, version 6 for Windows, GraphPad Software Inc, La Jolla,
Calif.

References

1. Sharp NJH, Wheeler SJ. Lumbosacral disease. In: Small animal
spinal disorders: diagnosis and surgery. 2nd ed. St Louis: Elsevier
Mosby, 2005;181-209.

2. Meij BP, Bergknut N. Degenerative lumbosacral stenosis in dogs.
Vet Clin North Am Small Anim Pract 2010;40:983-10009.

3. Watt PR. Degenerative lumbosacral stenosis in 18 dogs. J Small
Anim Pract 1991;32:125-134.

4. Ness MG. Degenerative lumbosacral stenosis in the dog: a re-
view of 30 cases. | Small Anim Pract 1994;35:185-190.

5.  Danielsson E Sjostrom L. Surgical treatment of degenerative
lumbosacral stenosis in dogs. Vet Surg 1999;28:91-98.

6. De Risio L, Sharp NJH, Olby NJ, et al. Predictors of outcome
after dorsal decompressive laminectomy for degenerative lum-
bosacral stenosis in dogs: 69 cases (1987-1997). ] Am Vet Med
Assoc 2001;219:624-628.

7.  Linn LL, Bartels KE, Rochat MC, et al. Lumbosacral stenosis in 29
military working dogs: epidemiologic findings and outcome after
surgical intervention (1990-1999). Vet Surg 2003;32:21-29.

8. Godde T, Steffen E Surgical treatment of lumbosacral foraminal
stenosis using a lateral approach in twenty dogs with degenera-
tive lumbosacral stenosis. Vet Surg 2007;36:705-713.

9.  Suwankong N, Meij BP, Voorhout G, et al. Review and retro-
spective analysis of degenerative lumbosacral stenosis in 156
dogs treated by dorsal laminectomy. Vet Comp Orthop Traumatol
2008;21:285-293.

10. Hankin EJ, Jerram RM, Walker AM, et al. Transarticular facet
screw stabilization and dorsal laminectomy in 26 dogs with
degenerative lumbosacral stenosis with instability. Vet Surg
2012;41:611-619.

11. Smolders LA, Voorhout G, Van de Ven R, et al. Pedicle screw-
rod fixation of the canine lumbosacral junction. Vet Surg
2012;41:720-732.

12. Janssens L, Beosier Y, Daems R. Lumbosacral degenerative ste-
nosis in the dog; the results of epidural infiltration with meth-
ylprednisolone acetate: a retrospective study. Vet Comp Orthop
Traumatol 2009;22:486-491.

13.  Wojciechowska JI, Hewson CJ. Quality-of-life assessment in pet
dogs. ] Am Vet Med Assoc 2005;226:722-728.

14.  Wiseman-Orr ML, Scott M, Reid J, et al. Validation of a struc-
tured questionnaire as an instrument to measure chronic pain in
dogs on the basis of effects on health-related quality of life. Am
J Vet Res 2006;67:1826-1836.

15. Janssens L, Moens Y, Coppens P. Lumbosacral degenerative ste-

412 Scientific Reports

JAVMA, Vol 245, No. 4, August 15, 2014



16.

17.

18.

19.

20.

21.

nosis in the dog, the results of dorsal decompression with dor-
sal annulectomy and nuclectomy. Vet Comp Orthop Traumatol
2000;13:97-103.

Suwankong N, Meij BP, Van Klaveren NJ, et al. Assessment of decom-
pressive surgery in dogs with degenerative lumbosacral stenosis using
force plate analysis and questionnaires. Vet Surg 2007;36:423-431.
Levine JM, Levine GJ, Johnson SI, et al. Evaluation of the suc-
cess of medical management for presumptive cervical interver-
tebral disk herniation in dogs. Vet Surg 2007;36:492-499.
Levine JM, Levine GJ, Johnson SI, et al. Evaluation of the suc-
cess of medical management for presumptive thoracolumbar in-
tervertebral disk herniation in dogs. Vet Surg 2007;36:482-491.
De Decker S, Bhatti SE Duchateau L, et al. Clinical evaluation of
51 dogs treated conservatively for disc-associated wobbler syn-
drome. ] Small Anim Pract 2009;50:136-142.

De Decker S, Gielen IM, Duchateau L, et al. Evolution of clini-
cal signs and predictors of outcome after conservative medical
treatment for disk-associated cervical spondylomyelopathy in
dogs. ] Am Vet Med Assoc 2012;240:848-857.

Postacchini E Spine update. Results of surgery compared with
conservative management for lumbar disc herniations. Spine
1996;21:1383-1387.

22.

23.

24.

25.

26.

27.

Chou R, Baisden J, Carragee EJ, et al. Surgery for low back
pain. A review of the evidence for an American Pain Society
Clinical Practice Guideline. Spine (Phila Pa 1976) 2009;34:
1094-1109.

Carreon LY, Glassman SD, Howard ]. Fusion and nonsurgi-
cal treatment for symptomatic lumbar degenerative disease: a
systematic review of Oswestry disability index and MOS short
form-36 outcomes. Spine J 2008;8:747-755.

Van Wie EY, Fosgate GT, Mankin JM, et al. Prospectively re-
corded versus medical record-derived spinal cord injury scores
in dogs with intervertebral disk herniation. J Vet Intern Med
2013;27:1273-1277.

Olby NJ, De Risio L, Munana KR, et al. Development of a func-
tional scoring system in dogs with acute spinal cord injuries.
Am J Vet Res 2001;62:1624-1628.

Levine JM, Levine GJ, Kerwin SC, et al. Association between
various physical factors and acute thoracolumbar intervertebral
disk extrusion or protrusion in Dachshunds. ] Am Vet Med Assoc
2006;229:370-375.

Levine GJ, Levine JM, Budke CM, et al. Description and repeat-
ability of a newly developed spinal cord injury scale for dogs.
Prev Vet Med 2009;89:121-127.

JAVMA, Vol 245, No. 4, August 15, 2014

Scientific Reports 413

[92]
<
>
=
=
>
Z
=
=
=
@




