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Abstract

Objectives The aim of this study was to evaluate the outcome and prognosis of thoracolumbar feline intervertebral
disc disease (IVDD) treated by surgical decompression.

Methods This was a multi-institutional retrospective study evaluating the age, breed, sex, body weight, presenting
complaint, neuroanatomic diagnosis at presentation, diagnostic imaging results, surgery performed and the overall
outcome at discharge and at recheck. Bivariable associations between variables were assessed using the Kruskal—
Wallis test (age and grade of IVDD at presentation) and Fisher’s exact test (grade of IVDD at presentation and
outcome).

Results A total of 35 cats met the inclusion criteria for the study. The most frequently reported clinical sign was
difficulty walking (54.2%). The majority of cats presented with an L4-S3 localization (57%). The most common site
of intervertebral disc herniation (IVDH) was at L6-L7 (34%). The majority of feline patients that received surgery
had a positive outcome at the time of discharge (62.5%; n =20/32) and at the time of the 2-week recheck (91.3%;
n=21/23). No association was identified between the age of the patient and the grade of IVDD. No association was
identified between the presenting grade of IVDD and the clinical outcome at the time of discharge or at the time of
recheck evaluation.

Conclusions and relevance Cats undergoing spinal decompressive surgery for thoracolumbar IVDH appear to
have a favorable prognosis independent of the initial presenting grade of IVDD. A larger sample size and a longer
length of follow-up is necessary to obtain statistical associations between the presenting grade of IVDD and overall
clinical outcome.
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Introduction

Intervertebral disc disease (IVDD) has been infrequently
reported in the felid species. Intervertebral disc protru-
sions have been documented as a common post-mortem
finding in older, supposedly asymptomatic cats;! the true
clinical prevalence is likely underestimated. The preva-
lence of clinically significant intervertebral disc hernia-
tion (IVDH) in the cat has been reported twice in the
veterinary literature.2? The prevalence of IVDH in one
case series involving 10 cats was reported to be 0.12%.2
In another study, the prevalence of IVDH in cats was
reported to be 0.24%.3 It has been suggested that purebred
cats may experience a higher incidence of IVDH.# British
Shorthairs and Persians were over-represented in one
retrospective study evaluating thoracolumbar IVDH.3

A good-to-excellent outcome was described in 80%
of cats in a retrospective study evaluating a total of six
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cats with lumbar intervertebral disc extrusion treated by
hemilaminectomy.? In another study, six cats were noted
to have a fair-to-excellent outcome following a dorsal
laminectomy at the L7-S1 disc space.® A case report on
a Siamese cat after an L6-L7 dorsal laminectomy had a
positive outcome.” Another case series evaluated thora-
columbar intervertebral disc extrusion in six cats and 5/6
were noted to have an excellent outcome.? In a small case
series involving three cats following a ventral slot proce-
dure, 3/3 were determined to have neurologic improve-
ment after surgery.’

To our knowledge, this is the largest retrospective
study to compare the presenting clinical signs, imaging
findings, type of surgery performed and clinical outcome
in cats with a surgically decompressed thoracolumbar
IVDH. It was hypothesized that cats would most fre-
quently have a lumbar disc herniation, that the present-
ing grade would influence outcome and that cats would
have a similar outcome as dogs with IVDD.

Materials and methods

This was a multicenter retrospective study that col-
lected and evaluated cases from the Virginia — Maryland
College of Veterinary Medicine (n = 13), Bush Veterinary
Neurology Service (n=11), University of Tennessee
College of Veterinary Medicine (n =5), Mississippi State
University College of Veterinary Medicine (n = 3), Garden
State Veterinary Specialists (n=1), VCA Alameda East
(n=1) and VCA South Paws (n = 1) between the years of
1998 and 2019.

The inclusion criteria required cats to have been pre-
sented to a veterinary neurologist and to be diagnosed
with an IVDH. Diagnosis could be made by MRI, CT
myelography, radiographic myelogram or a combination.
Two cats with cervical IVDH were excluded owing to the
numbers being too small to make useful comparisons.
Cats were required to be treated with surgical decom-
pression to be included in this study. Therefore, any cat
receiving medical management was excluded.

The following information was recorded: age, breed,
sex, body weight, presenting complaint, neuroanatomic
diagnosis at presentation, diagnostic imaging results,
type of surgery performed, and the overall outcome at
discharge and at postoperative rechecks. Clinical signs
were graded using a five-point grading scale. Grade I
represented a normal gait but with spinal hyperesthesia.
Grade II represented ambulatory paraparesis. Grade III
represented non-ambulatory paraparesis. Grade IV rep-
resented paraplegia with intact nociception and possible
loss of urinary function. Grade V represented paraplegia
with absent nociception and possible loss of urinary func-
tion. The grade was determined from the medical record
and was confirmed to correlate with the description of the
neurologic examination. Imaging findings were obtained
from the radiology report from the date of the original

examination. Images were not re-evaluated by the cur-
rent investigators. A positive outcome was defined as any
improvement in the neurologic examination at the time
of discharge and/or at the time of the recorded recheck. A
negative outcome was defined as either a static or worse
neurologic examination at the time of discharge and/or
recheck. See Table 1 for clinical data.

Statistical analysis

Normal probability plots showed that age and weight
were skewed. Accordingly, age and weight were summa-
rized as medians (range), while the categorical variables
were summarized as counts and percentages. Bivariable
associations between variables were assessed using the
Kruskal-Wallis test (age and grade of IVDD at presenta-
tion) and Fisher’s exact test (grade of IVDD at presentation
and outcome). Statistical significance was set to P <0.05.
All analyses were performed using SAS version 9.4.

Results

A total of 35 cats were included for review in this study
after having met the inclusion criteria. Two cats that
received a ventral slot were excluded. Ten separate breeds
were identified, including domestic shorthair (n =24),
domestic longhair (n = 3), Bengal (n =1), Balinese (n = 1),
Abyssinian (n=1), Himalayan (n=1), Maine Coon
(n=1), Manx (n=1), Persian (n=1) and Siamese (n=1).
There were 15 spayed females and 20 castrated males.
The median age was 9 years (range 4-17). Median weight
was 5.4kg (range 2.7-8.6). The most frequent present-
ing complaint was difficulty walking (n=19; 54.2%).
Other less frequent presenting complaints included pain,
difficulty with defecation and urination, and ataxia.
Twenty cats (57%) presented with an L4-S3 neuroana-
tomic diagnosis. Twelve cats (34%) presented with a T3—
L3 neuroanatomic diagnosis. Three cats (8.6%) presented
with an S3—-caudal neuroanatomic diagnosis.

Two cats (5.7%) presented with a grade I status.
Twenty cats (57%) presented with a grade Il status. Seven
cats (20%) presented with a grade III status. Three cats
(8.6%) presented with a grade IV status. Finally, three
cats (8.6%) presented with a grade V status. There was
no statistical significance when comparing the age of
the cat and the grade of IVDD that they presented with
(P=0.12) (Figure 1).

When comparing the initial presenting grade of IVDD
with the neurologic examination at the time of discharge,
it was noted that one of the two grade I cats had shown
improvement (50%) and the other cat remained static
(50%). Of the grade II cats, 11 had shown improvement
(55%), six were static (30%), one was unknown (5%)
and two were worse (10%). Of the grade III cats, four
were improved (57%), two were static (28.5%) and one
died from cardiac arrest during recovery (14.2%). Of the
grade IV cats, two were improved (66.6%) and one was
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Figure 1 Box plot showing the distribution of the age of the cats (y-axis [years]) presenting with intervertebral disc disease

grades |-V

euthanized when a significant compressive lesion was
not identified in surgery (33.3%). Of the grade V cats,
two were improved (66.6%) and one was static (33.3%).
AFisher’s exact test was performed to test the association
between the grade of IVDD and the outcome at the time
of discharge. This was determined to not be statistically
significant (P = 1.00).

When comparing the initial presenting grade of IVDD
with the clinical outcome at the time of the final docu-
mented recheck it was noted that both grade I cats had
improved (100%). Of the grade II cats, 14 had shown
improvement (70%), five were lost to follow-up (25%)
and one had an unchanged examination (5%). Of the
grade III cats, three had improved (50%) and one was
lost to follow-up (50%). Of the grade IV cats, one had
improved (50%) and the other was lost to follow-up (50%).
The grade IV cat that was lost to follow-up had shown
improvement at the time of discharge. Of the grade V

cats, one was improved (33.3%), one was static (33.3%)
and one was lost to follow-up (33.3%). The grade V cat
that was lost to follow-up had shown improvement at the
time of discharge. A Fisher’s exact test was performed to
test the association between the grade of IVDD and the
outcome at the time of recheck; this was determined to
not be statistically significant (P =0.56). See Table 2 for
bivariable associations between the grade of IVDD and
clinical outcome at discharge and recheck.

Imaging

Imaging modalities used for the diagnosis of IVDH in
this population included MRI, CT with or without a
myelogram, and radiographic myelography. Twenty-six
cats had MRI (74%), five cats (14.2%) had CT and four
cats (11.4%) had radiographic myelography. The most
commonly diagnosed site of IVDH was at L6-L7, which
occurred in 12 cats (34%).

Table 2 Bivariable associations between the grade of intervertebral disc disease (IVDD) and the outcome at discharge

and recheck

Data are n (%) unless otherwise indicated
*0 = unknown; 1=improved; 2 = static; 3 =worsened or euthanized
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Surgery

Anesthetic, surgical and postoperative pain manage-
ment protocols varied greatly depending on the specific
patient’s needs, the drug availability at the time of sur-
gery, and the individual clinician preference at each hos-
pital. Owing to the variability in protocols, meaningful
comparisons were not able to be made. See Table 1 for the
anesthetic protocols and postoperative pain management
used in each cat.

The cats in this population were treated by hemilami-
nectomy, dorsal laminectomy, continuous dorsal laminec-
tomy or combined approaches according to the surgeon’s
preference. Twenty-three cats (65.7%) were treated via
hemilaminectomy; 12 were right-sided and 11 were left-
sided. Seventeen cats (73.9%) had a positive outcome
following their hemilaminectomy. Five cats (21.7%) had
a negative outcome for the following reasons: one cat
developed congestive heart failure after surgery; one cat
showed no improvement and was fitted for a cart; one cat
was euthanized when a compressive lesion could not be
identified in surgery; one cat experienced cardiac arrest in
recovery; and one cat was euthanized after discharge for
bladder management, despite being ambulatory. This last
cat had shown resolution of spinal hyperesthesia, as well
as improved mobility, and was expected to make a posi-
tive recovery; however, the owners were unable to man-
age bladder expression at home. Ten cats (27%) received
a dorsal laminectomy. Nine cats (90%) had an initial posi-
tive outcome. One cat developed aspiration pneumonia
and died. One cat did well for 3 months after its L5-51
dorsal laminectomy for a disc herniation, resulting in dor-
sal spinal cord compression, but it then re-presented for
an L5 left-sided articular facet fracture after a traumatic
event where a bottle fell on the cat. Finally, one cat (2.7%)
received a continuous dorsal laminectomy at T8-T9 and
T9-T10, and had a positive outcome.

Overall outcome

A total of 32 cats had a repeat examination documented
at the time of discharge. The majority of the cats had an
improved neurologic examination by the time of dis-
charge (62.5%). Ten cats had repeat neurologic exami-
nations that were considered unchanged (31.3%). Two
cats (6.2%) appeared worse at the time of discharge; both
of these cats had worsening paraparesis. The improve-
ment that was noted at the time of discharge included
various degrees of the resolution of spinal hyperesthesia
and improvement in the ability to walk, which had been
documented in the medical record.

A total of 23 cats had a documented postoperative
recheck. Twenty cats (87.0%) had a recheck between 2 and
4 weeks postoperatively. Three cats (13.0%) had a recheck
between 1 and 3 months postoperatively. Twenty-one cats
(91.3%) had an improved neurologic examination by the

time of their recheck. Two cats (8.7%) had an unchanged
neurologic examination at the time of their recheck; these
two cats had also had an unchanged neurologic exami-
nation at discharge. Seven cats (20%) cats did not have a
documented repeat neurologic examination; therefore, it
is not possible to say if they improved or worsened after
surgery. The two cats that had worsening paraparesis
immediately after surgery continued to improve at home
and were improved at the time of their 2-week recheck.

A total of two cats (5.7%) from the original study
population of 35 cats were euthanized. Of these two
cats, one was euthanized after receiving an L5-L6 left-
sided hemilaminectomy owing to the owners being
unwilling to manage the cat’s bladder expression and
one cat was euthanized intraoperatively when a com-
pressive lesion could not be identified. A total of three
cats (8.6%) died spontaneously after surgery. One cat
developed aspiration pneumonia and died 6 days after
a L7-51 dorsal laminectomy; this cat had no change in
its neurologic examination during that time. The second
cat died from cardiopulmonary arrest in recovery after
a right-sided L5-L6 hemilaminectomy; this third cat
died from congestive heart failure 4 days after a right-
sided L1-L2 hemilaminectomy; this cat was 13 years of
age and did not have a documented cardiology evalua-
tion prior to surgery.

Six cats were reportedly normal with no neurologic
deficits at the time of their recheck. Four cats had a
normal examination by 2 weeks after surgery. One of
these cats had initially presented with a grade I status,
two cats had presented with a grade II status and one
cat had presented with a grade III status. One cat had
a normal neurologic examination 1 week following an
L6-L7 dorsal laminectomy for a disc herniation result-
ing in dorsal spinal cord compression; this cat originally
presented with a grade II status. Lastly, one cat became
normal within 4 weeks following a T13-L1 hemilaminec-
tomy; this cat originally presented with a grade II status.

Discussion

This study evaluated the presenting clinical signs, sever-
ity, neuroanatomic diagnosis and outcome of surgically
treated thoracolumbar feline IVDHs. This is the largest
retrospective study to evaluate feline IVDD treated by
surgical decompression. This study confirms that IVDH
is a clinical problem in the felid species and should be
considered as a differential in adult cats that present with
spinal hyperesthesia, difficulty walking, ataxia and the
inability to urinate and defecate. We identified a total of
35 cases over a 21-year period between seven separate
veterinary referral hospitals. It is possible that the low
prevalence of feline IVDH is secondary to veterinary neu-
rologists emphasizing a worse prognosis in cats than in
dogs, the difficulty assessing pain and discomfort in cats
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by owners and/or financial limitations of owners. This
prevalence may rise with increasing awareness about
the disease and less discouraging information regarding
prognosis for neurologic cats.

The most frequently diagnosed IVDH in this popula-
tion was at the L6-L7 disc space. L7-S1 has been previ-
ously reported to be the most frequently diagnosed site
for IVDH in the cat.!® Our findings are consistent with
the majority of feline IVDH being present in the lumbar
vertebral column.

A positive outcome was achieved in approximately
91.3% of cats that were presented for a postoperative
recheck. This percentage may be higher when cats are
evaluated with a longer follow-up interval. Including
the cats that either died or were euthanized during or
shortly after surgery, 75% of the cats improved postop-
eratively. In this retrospective study, seven cats (20%)
did not have a documented neurologic examination at
the time of their recheck and we were unable to deter-
mine if they had a positive or negative outcome. A larger
study sample with a longer follow-up time is necessary
to determine if the overall prognosis for improvement
is actually greater than 91.3%. This study did not assess
the difference between acute and chronic IVDH, which
could have been determined at the time of surgery. This
is a variable that could be evaluated in future studies to
assess if the chronicity of the disc herniation has an effect
on recovery time.

When compared with cats, there is a considerable
amount of published research on the treatment and prog-
nosis of canine IVDH. Previous studies have allowed the
development of specific prognostic guidelines for grades
of acute canine IVDH. Grades I-IV have an approxi-
mately 90-100% chance of improvement with decompres-
sive surgery vs grade V; dogs will have an approximately
50-70% chance of improvement, with around 10-20% of
grade V dogs progressing to develop myelomalacia.’-13
The majority of cats in this study presented with grade
II neurologic signs. There were only three cases of grade
V IVDD in this population. Of those three cases, two
showed improvement at the time of discharge (66.6%),
which is similar to the improvement rate in dogs. There
was no significant association between grade and out-
come, which may be due to the low number of cases in
each grade. Of the three cases that were deep pain nega-
tive in our study population, none was recorded to have
developed myelomalacia.

The limitations of this study include the inherent
nature of a retrospective study involving multiple institu-
tions. Our case collection time period was wide (21 years)
in order to obtain the largest number of cases possible.
However, earlier cases were diagnosed with radiographic
myelography, which is an outdated tool given the acces-
sibility of MRI. Our cases also came from seven separate

institutions, which prevents standardization of protocols
and records, making comparisons more challenging.
With this approach, there are various surgeons operating
with various techniques and postoperative care regimens
dependending on the supervising clinician. There was
also a small sample size, which was possibly unavoidable
owing to the infrequent occurrence of feline IVDH. This
may be overcome with increasing recognition of a favora-
ble prognosis associated with this disease. Finally, this
study had a short follow-up time in the cases that had this
information available. The majority of our study popula-
tion had a length of follow-up limited to 2 weeks after
the initial surgery. There were a few exceptions of cases
that had a 6-week recheck and the cat that re-presented
3 months later for an articular facet fracture following a
dorsal laminectomy. The postoperative complications,
including aspiration pneumonia, cardiac arrest and con-
gestive heart failure, were not suspected to be direct sur-
gical complications, but a prospective study evaluating
a single surgical technique with a longer follow-up time
is necessary to eliminate this possibility. A thorough car-
diac auscultation is recommended to assess the need for
preoperative thoracic radiographs and echocardiogram
to avoid these complications.

Conclusions

We described the outcome of cats undergoing surgery for
IVDH. Cats undergoing spinal decompressive surgery
appeared to have a favorable outcome independent of
their presenting grade of IVDD. Owners should be made
aware of the likelihood of a positive outcome when dis-
cussing the possibility of spinal surgery for the treatment
of IVDH.
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