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Abstract

Objectives Feline intervertebral disc disease (IVDD), historically an uncommonly described problem, is being
increasingly documented in the current literature. The objective of this systematic review was to consolidate
existing knowledge of feline IVDD, identify possible prognostic factors and assist by offering clearer guidelines
when managing a feline spinal patient.

Methods A systematic search of two databases was conducted using keywords related to feline IVDD. Studies
with cats diagnosed with IVDD, including treatment and outcome details, were reviewed. Prognostic factors were
evaluated for their impact on overall outcomes.

Results A total of 57 studies with 1113 cats were identified after the reviewing process and 23 studies with 93
cats remained for statistical analysis. Most cats (59%) had lumbar spine involvement, followed by thoracolumbar
(31%) and cervical (5%) segments. Intervertebral disc extrusion was the most common diagnosis (65/93), followed
by intervertebral disc protrusion (16/93) and acute non-compressive nucleus pulposus extrusion (12/93). Deep
pain perception was preserved in 87% of cats. Surgical intervention was performed in 75/93 cats while 17/93
were treated conservatively, with 1/93 being euthanased intraoperatively. Overall, 85% of cats had a positive
outcome, 11% had a negative outcome and outcomes were undetermined in 4% of cases. Possible influencing
factors analysed included breed, sex, age (in years and life stage), weight, affected spinal segment, number of
affected discs, micturition status, treatment choice, deep pain perception and IVDD type. No statistically significant
prognostic factors (P >0.05) were identified.

Conclusions and relevance Although no specific prognostic factors could be identified, the systematic review
suggests that feline IVDD has a predominantly positive prognosis regardless of treatment choice. Given the low
evidence level and small sample size, further multicentre, prospective studies with larger cohorts are required to
establish reliable prognostic factors for feline IVDD.
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Introduction

Intervertebral disc disease (IVDD) is considered an
uncommon problem in cats,! unlike in dogs, where IVDD
accounts for the most frequently diagnosed neurosur-
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gical disease of the thoracolumbar spine.? Feline thora-
columbar IVDD has received increasing attention in the
literature in recent years.!*10 A recent classification of
canine IVDD showed that most types of IVDD may also
be applicable to cats.10-13

Fenn and Olby" classified IVDD into intervertebral
disc herniations (IVDHs) and embolisms. Herniations
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are further divided into intervertebral disc extrusions
(IVDEs) or Hansen type I with an acute onset of neuro-
logical signs, intervertebral disc protrusions (IVDPs)
or Hansen type II with typically more chronic deteri-
oration of neurological signs. Furthermore, traumatic
IVDEs with intramedullary injuries include acute non-
compressive nucleus pulposus extrusion (ANNPE)
and hydrated nucleus pulposus extrusion. Lastly,
fibrocartilaginous embolism (FCEM) accounts for the
embolic type of spinal disorders.

The prognosis for canine IVDD, whether managed
conservatively or surgically, has been comprehensively
documented, with deep pain perception identified as the
most significant prognostic indicator.'* A recent study
of canine IVDDs could identify additional prognostic
factors such as blood biomarkers, allowing for a more
defined prognosis when predicting recovery time and
outcome.'> When deep pain perception is present, the
prognosis for surgical intervention is generally regarded
as favourable, with approximately 70-90% of dogs
regaining normal ambulation.!®!1” On the contrary, recent
studies investigating feline spinal disorders suggest that
deep pain perception may not serve as a prognostic fac-
tor.101318-21 Feline-specific prognostic indicators have yet
to be established, which complicates outcome predictions
because of a paucity of significant data.!%!2 The majority
of available data are limited to case reports or retrospect-
ive studies with small case numbers.1213:20.22-33

The clinical signs for IVDD in cats and dogs are simi-
lar, including spinal pain, paresis, paralysis and urinary
incontinence;>!3* however, the clinical signs are not spe-
cific for IVDD and may also be seen with other spinal dis-
orders.213435 Nevertheless, IVDD is still the second most
common cause for emergency admission to veterinary
clinics, after aortic thrombosis, when presented with an
acute onset of neurological signs.3

The objective of the systematic review and meta-
analysis reported here was to evaluate published data
that could be used to consolidate current knowledge
regarding feline IVDD and to identify reliable prognostic
indicators that may aid in establishing improved man-
agement strategies.

Materials and methods

The study was approved by the ethics committee of the
veterinary faculty of Ludwig-Maximilians-Universitat
Miinchen (reference no 359-11-05-2023).

Search methods

For the literature review, a search for literature on estab-
lished websites and search engines (PubMed and Google
Scholar) was performed using the keywords ‘cat/cats’,
‘feline’, IVDE’, ‘IVDP’, "ANNPE’, ‘IVDD’, ‘spinal’, ‘spinal
disorder” and/or ‘disc herniation’. In addition, all rele-
vant references cited within these studies were examined.

Cases documented in these publications were system-
atically screened for demographics, clinical presenta-
tions, neurological findings, diagnostic imaging results,
affected regions, treatment modalities and outcomes.

Inclusion criteria
The inclusion criteria mandated a definitive diagnosis of
IVDD. All of the information regarding demographics,
clinical presentations, neurological findings, diagnostic
imaging results, affected regions, treatment modalities
and outcomes had to be reported. The last literature
search was conducted on 31 January 2025.

The included cases were categorised according to the
type of IVDD (IVDE, IVDP or ANNPE) as per Fenn and
Olby.!

Exclusion criteria

Previous reviews and studies describing merely diagnos-
tic findings without any further description of treatment
and outcome were excluded.

Studies and case reports documenting aortic thrombo-
embolism, fractures or spinal neoplasia were excluded.
Additional exclusion criteria for the assessment of prog-
nostic factors were lack of follow-up data, treatment
choice, incomplete patient signalment and cases that
resulted in euthanasia after imaging. Cases in the FCEM
category were excluded from further analysis because of
the non-surgical and vascular pathophysiology of this
category.

Evaluation methods
Each affected site was allocated its own column within a
table (Excel version 2412; Microsoft) to facilitate the evalu-
ation of the most frequently impacted regions. Follow-up
periods were similarly organised into dedicated columns.
Outcomes were initially graded as excellent, fair or poor
based on the data available. An excellent outcome was
defined by the absence of neurological deficits and
normal ambulation at the last evaluation. Cases of mild
neurological deficits (eg, slight reduction in propriocep-
tion, mild monoparesis or ataxia) were classified as hav-
ing a fair outcome. Cases of paraparesis, lacking deep
pain perception or showing no improvement during the
final assessment were considered to have a poor outcome.
Outcomes were further grouped as positive or negative,
with positive outcomes including the excellent and fair
cases, while the negative group consisted solely of poor
outcome cases.

The age of the cats was determined numerically and as
a life stage. The life stages were categorised as described
in the 2021 American Animal Hospital Association
(AAHA)/American Association of Feline Practitioners
(AAFP) feline life stage guidelines.’” The life stages
are as follows: kitten = 0-12 months; adult =1-6 years;
mature =7-10 years; and senior = 11+ years.



Ebeling et al

All studies that met the inclusion criteria were graded
using the levels of evidence according to the Oxford
Centre for Evidence-Based Medicine (OCEBM).38

Data analysis
The cats included were compiled and analysed for breed,
sex, age, weight, affected spinal segments, deep pain
perception status, voluntary urination, treatment choice,
number of affected discs, IVDD type and follow-up details
for each individual cat. Cats with multiple affected sites
across different spinal segments (eg, T13-L1 and L5-L6)
were excluded from this specific analysis. Neuter status
was not considered because of the small number of intact
cats being identified as neutered. Inconsistency between
neuroanatomical localisation and lesions identified
through imaging resulted in exclusion of further analysis.
Data were analysed using commercial statistical soft-
ware (R version 4.4.3, 2025-02-28). The normality of the
data distribution was assessed using the Shapiro-Wilk
test, and the homogeneity of variances was evaluated
using the Levene test. For statistical analysis, simple
univariable tests were conducted, including Pearson’s

%2 test and Fisher’s exact test for categorical variables,
Kruskal-Wallis test for non-normally distributed numeric
variables and Fisher’s ANOVA for age. Univariate logis-
tic regression analysis was performed for the remaining
parameters. A P value <0.05 was considered statistically
significant. In addition, for univariable logistic regression
models with more than two estimates, the Tukey P value
correction for multiple testing was applied for post-hoc
comparisons.

Results
A total of 57 studies describing 1113 cats were identified
in the current literature. Following the reviewing process
with the inclusion and exclusion criteria, 23 studies with
a total of 93 cats remained for evaluation of prognostic
factors. Information regarding the exclusion process can
be seen in Figure 1. The excluded studies can be found in
the reference list.13-6,82223,27,31,32,34-36,39-57

Of the 23 included studies, 17 were grouped in evi-
dence level 4 and six were in evidence level 3, according
to the OCEBM. The complete grading of each study is
shown in Table 1.
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Figure 1 Flow diagram illustrating the study selection process for the meta-analysis. ANNPE = acute non-compressive nucleus
pulposus extrusion; IVDE =intervertebral disc extrusion; IVPD = intervertebral disc prolapse
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Table 1 Evidence level and number of cats in included
studies

OCEBM = Oxford Centre for Evidence-Based Medicine

Of the 93 included cats, 52 were DSH, 14 were DLH
and 27 were defined as ‘other’ breed because of the small
numbers in distribution of the pedigree breeds.

The cats’ mean age was 8.3 + 3.5 years and their mean
weight 5.3 + 1.7kg. There were 36 female cats and 57 male
cats.

In addition to their age, the cats were also grouped into
life stages according to the AAHA scheme.?” The analysed
population consisted of 33 adult cats, 34 mature cats, 25
senior cats and one kitten.

In total, 82 cats had one affected disc, seven cats had
two affected discs, three cats had three affected discs and
one cat had seven affected discs.

The number of spinal segments affected included the
cervical spine (5/93, 5.4%), thoracolumbar spine (29/93,
31.2%) and lumbar spine (55/93, 59.1%). Of the 93 cats,
four (4.3%) had affected discs in the thoracolumbar as well
as in the lumbar spinal segments. The types of IVDD in the
population were distributed as follows: ANNPE =12/93,
IVDE =65/93 and IVDP = 16/93. Pretreatment deep pain
perception was absent in 12/93 (13%) cats and present in
81/93 (87%). Voluntary micturition was inconsistently
recorded, with relevant information available for only
22/93 cats. Among these, 16 were reported to have lost
voluntary control of urination.

Table 2 Demographics of all statistical evaluated cats with
intervertebral disc disease

Data are n or mean = SD

*Other’ includes all other breeds: Siamese (n=6), Persian (n=4),
Abyssinian (n=2), Balinese (n=2), British Shorthair (n=2), domestic
mediumhair (n=2), Himalayan (n=2), Maine Coon (n=2), Manx
(n=2), Bengal (n=1), Egyptian Mau (n= 1), Oriental Shorthair (n=1)
ANNPE = acute non-compressive nucleus pulposus extrusion;

DLH = domestic longhair; DSH=domestic shorthair; IVDD =intervertebral
disc disease; IVDE =intervertebral disc extrusion; IVDP =intervertebral
disc protrusion

The cats were treated conservatively in 17/93 (18%)
cases, while 75/93 (81%) cats received surgical intervention
with spinal cord decompression. One cat was euthanased
intraoperatively because of severe spinal cord trauma.

The overall outcome after treatment was reported to
be positive in 79 (85%) cats and negative in 10 (11%). In
four (4%) cats, outcome could not be determined. The sig-
nalment of the included cats as well as other descriptive
reported data here are summarised in Table 2.

A statistical evaluation of prognostic factors was per-
formed using data from the 93 eligible cats. Variables ana-
lysed included age, breed, sex, body weight, life stage,
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Table 3 Statistical evaluation of possible prognostic factors

ANNPE = acute non-compressive nucleus pulposus extrusion; Cl =confidence interval; Co = conservative; DLH = domestic longhair;
DSH =domestic shorthair; E =euthanasia; IVDE =intervertebral disc extrusion; IVDP =intervertebral disc protrusion; OR =odds ratio; S =surgical

treatment, number of affected sites, deep pain perception,
kind of disease, voluntary urination and affected spinal
segment as potential predictors of overall outcome.

Complete data sets were available for most of the
evaluated factors. However, for voluntary urination (only
reported in 22/93 cats), body weight (in 62/93 cats) and
affected site (in 91/93 cats), only incomplete data sets were
available, which were still included for reporting purposes.

A statistically significant influence on the overall out-
come could not be demonstrated for any of the evaluated
prognostic factors (P >0.05).

The statistical comparisons and results for each pos-
sible prognostic factor on the overall outcome are shown
in Table 3.

A post-hoc power analysis indicated that the num-
ber of cases included in the study provided a statistical
power of 29%. To achieve a power of at least 80%, a mini-
mum of 349 animals would have been required to reach
statistical significance.

Discussion
In this systematic review and meta-analysis, a total of
57 studies including 1113 cats with spinal disease were

identified. However, only 93 (8.35%) cats could be
included in the meta-analysis and statistical evaluation
for prognostic factors. No systematic review or meta-
analysis is currently available for the prognosis and out-
come of IVDD in cats. The most recent review, published
in 2002, examined 11 studies and focused on the clinical
presentations of affected cats.3! Several studies that could
potentially be categorised at higher evidence levels were
excluded based on our inclusion criteria, which required a
definitive diagnosis, documented outcomes and sufficient
details to associate each cat with an affected spinal seg-
ment. The first published studies from King and Smith?2-24
regarding IVDD in the cat showed that IVDP can be a
common finding in the spine of older cats. As a result of
these studies being cadaveric or gross pathology studies,
the described cases had to be excluded from statistical
evaluation because of a lack of documented outcomes.

Furthermore, the study by Mella et al,3 which reported
on a larger cohort of cats, did not provide detailed data
for the individual, inhibiting the assessment for prog-
nostic factors. Similarly, numerous recent studies lacked
individual case information, resulting in the overall low
evidence power of this review.*6343651
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Larger studies by Bibbiani et al' and Soteras et al® that
focused on diagnostic findings while omitting the treat-
ment and outcome could not be included. Only studies
with an evidence level of 3 and 4 according to the OCEBM
could be included in this meta-analysis, revealing a lack
of evidence about prognostic factors for IVDD in cats in
the current literature.

The analysed prognostic factors showed no significant
effect on the overall outcome. As Olby et al'® showed in
their 2020 study, multiple factors can influence the out-
come of IVDD in dogs. They showed that deep pain per-
ception, onset and duration of signs as well as parts of
the signalment, such as breed and weight, might have an
impact on the overall outcome.

The breed of the cats showed no significant influence
on outcome. Although a large number of pedigree breeds
were represented in the included studies, many breeds
were only present in small numbers. Certain breeds with
congenital tail deformities, such as the Manx, can exhibit
concurrent neurological signs affecting the pelvic limbs
and upper spine.®® Therefore, it remains possible that
some breeds have a poorer prognosis than others. For stat-
istical purposes, all purebred cats were grouped together
and an analysis of individual breeds was not feasible.

A further evaluated prognostic factor was the sex of
the cat. Most cats were castrated /spayed and only a total
of three intact cats were identified; therefore, neuter sta-
tus was omitted for prognostic purposes. Male cats were
overrepresented in our data, making up almost two-thirds
of the total number of cats. This concurs with other recent
studies showing male cats to be affected more often than
female cats.! However, the statistical analysis showed no
influence of sex on outcome.

We could also show that older cats appear more prone
to IVDD, as described in the studies by King and Smith.?
As different ages were grouped into life stages according
to the AAHA 3 we tried to see if there was a trend for the
outcome. Neither the age itself nor the life stage showed
significant influence on the outcome. This observation
may be due to older cats being more susceptible to IVDD
than younger cats and making up a bigger percentile of
our cohort.

Since time to ambulation in dogs with spinal cord
injury was significantly affected by their body weight,
we wanted to show that body weight influenced the out-
come for IVDD.% Although body weight was not avail-
able for 33% of the cats, we evaluated body weight as a
possible prognostic factor to see if there were trends with
heavier cats having a poorer outcome. This could not be
proven with the current data. Moreover, our acquired
data showed that heavier cats have a slightly better out-
come than cats with a lower body weight. This could also
be due to the overrepresentation of male adult cats, which
are typically heavier than female and younger cats.

The modified Frankel score was not consistently
applied across all publications. As a result, the evaluation
of neurological status was omitted, as it was not feasible
to reliably assess this retrospectively from the available
data.67.68

Because localisation of lesions in the spine based
solely on neurological examination can be inaccurate, the
definitive lesion identified through diagnostic imaging
was used to determine the affected disc site. The analy-
sis showed that cats were almost twice as likely to have
lesions in the lumbar spine compared with the thoracic or
thoracolumbar spine segments. This finding is consistent
with previous studies.!>

However, the affected spinal segment did not appear
to influence the overall outcome. In addition, the potential
impact of multiple affected sites on prognosis and outcome
was evaluated. As most reported cases involved only a
single affected disc, the number of affected sites showed
no significant association with the overall outcome.

The status of voluntary urination is an important fac-
tor influencing the outcome in the canine patient.!’® In
a recent study, the loss of micturition and defecation of
dogs was researched and a possible influence on the
severity of the spinal cord damage was proposed.®® In
the present review, urination status was only described
in 22 cats across the included studies. The reason for the
low number of reported cases is unclear. It could reflect
the acute presentation of the patient or simply due to the
cat being predominantly outdoors. Nevertheless, evalu-
ation of the available information showed no influence of
voluntary urination on the overall outcome.

A recent study by Amey et al® regarding the outcome
of conservative and surgical treatment of feline IVDD
showed no difference between treatments. The data pre-
sented there showed an uneven distribution between con-
servative and surgical treatment; however, the choice of
treatment did not influence the overall outcome in feline
IVDD. This is contrary to canine IVDD, where surgical
intervention is reported to achieve a favourable outcome
over conservative treatment.”

The distribution of IVDD in these cats is coherent with
other studies, 010 which showed IVDE as the most com-
mon type followed by IVDP and ANNPE.

Deep pain perception is an important prognostic fac-
tor in dogs, with its presence strongly associated with
a favourable outcome.?’” Among the evaluated stud-
ies, only 12 cats were identified with documented loss
of deep pain perception. Owing to the small number of
documented cases, the available data were insufficient
for statistical analysis to determine whether deep pain
perception holds similar prognostic value in cats as it
does in dogs.” Furthermore, studies that included cats
lacking deep pain perception reported both positive and
negative outcomes. 10131821 Although no significant
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association was found between deep pain perception and
outcome, 9/12 (75%) cats without deep pain perception
experienced a positive outcome — after surgical treatment
in six cats and after conservative treatment in three. All
conservatively treated cats were diagnosed with ANNPE.
Although this observation suggests that deep pain per-
ception may be a less critical prognostic factor in cats
than in dogs, this interpretation should be approached
cautiously given the small sample size and retrospective
nature of the study.

The limitations of this study, as a systematic review
and meta-analysis, lie in its reliance on previously pub-
lished data. The overall low level of evidence among the
included studies highlights the need for further research
with a higher level of evidence. From a statistical perspect-
ive, additional limitations include the uneven distribu-
tion of potential prognostic factors, the small sample size
and the low statistical power of the analysed population,
as demonstrated by the post-hoc analysis.

Conclusions

This systematic review suggests that, based on the cur-
rent literature, cats generally have a favourable outcome
regardless of the chosen treatment. No evaluated prognos-
tic factors could be established for the outcome of IVDD
in cats. In contrast to dogs, deep pain perception was
not identified as a prognostic indicator for feline IVDD.
However, this finding should be interpreted with caution
owing to the limited statistical power, small sample size
and inherent nature of the study. Future multicentre, pro-
spective studies with larger cohorts and higher evidence
levels are needed to enable a more accurate assessment
and identification of prognostic factors in feline IVDD.

Author note The data that support the findings of this
review are available from the corresponding author upon rea-
sonable request.

Conflict of interest The authors declared no potential
conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Funding The authors received no financial support for the
research, authorship, and/or publication of this article.

Ethical approval This work did not involve the use of
animals and therefore ethical approval was not specifically
required for publication in [FMS.

Informed consent This work did not involve the use of
animals (including cadavers) and therefore informed consent
was not required. No animals or people are identifiable within
this publication, and therefore additional informed consent for
publication was not required.

ORCID iD Robin Ebeling
1303-6318
Yury Zablotski

https:/ /orcid.org/0009-0000-

https:/ /orcid.org/0000-0001-6928-4089

References

1

10

11

12

13

14

15

17

18

Bibbiani L, Gelendi S, Bernardini M, et al. Prevalence, clin-
ical presentation and MRI of intervertebral disc hernia-
tions in cats. | Feline Med Surg 2022; 24: e443—-e452.

Griffin JF, 4th, Levine ], Kerwin S, et al. Canine thoraco-
lumbar invertebral disk disease: diagnosis, prognosis,
and treatment. Compend Contin Educ Vet 2009; 31: E3.
Mella SL, Cardy TJ, Volk HA, et al. Clinical reasoning in
feline spinal disease: which combination of clinical infor-
mation is useful? | Feline Med Surg 2020; 22: 521-530.
Tyroller F, Wennemuth ], Forterre F, et al. Retrospective
study of partial lateral corpectomy to treat thoracic and
lumbar intervertebral disc herniation in 12 cats. | Feline
Med Surg 2024; 26. DOI: 10.1177/1098612X241299276.
Soteras MP, Dominguez E, Sunol A, et al. Spinal magnetic
resonance imaging in cats: differences in clinical signifi-
cance of intervertebral disk extrusion, intervertebral disk
protrusion, and degenerative lumbosacral stenosis. | Am
Vet Med Assoc 2024; 262: 1193-1200.

Amey JA, Liatis T, Cherubini GB, et al. Outcomes of sur-
gically and conservatively managed thoracolumbar and
lumbosacral intervertebral disc herniations in cats. | Vet
Intern Med 2024; 38: 247-257.

Fefer G, Bynum L and Early P. Surgical management of
a lumbar far lateral intervertebral disc extrusion in a cat.
JEMS Open Rep 2024; 10. DOI: 10.1177/20551169241261577.
Schmid D, Lanzillotta V, Evans R, et al. The prevalence of
intervertebral disc degeneration in the cervical, thoracic,
and lumbar spine in asymptomatic cats. Am | Vet Res 2024;
85. DOI: 10.2460/ ajvr.24.04.0095.

Ryan D and Cherubini GB. Lumbar intervertebral foram-
inal disc extrusion in a cat. JFMS Open Rep 2022; 8. DOI:
10.1177/20551169221112068.

Fowler KM, Pancotto TE, Werre SR, et al. Outcome of
thoracolumbar surgical feline intervertebral disc disease.
] Feline Med Surg 2022; 24: 473-483.

Fenn J, Olby NJ and Canine Spinal Cord Injury Consortium.
Classification of intervertebral disc disease. Front Vet Sci
2020; 7. DOI: 10.3389/ fvets.2020.579025.

Mufiana KR, Olby NJ, Sharp NJH, et al. Intervertebral disk
disease in 10 cats. ] Am Anim Hosp Assoc 2001; 2001: 384-389.
Hamilton-Bennett SE and Behr S. Clinical presentation,
magnetic resonance imaging features, and outcome in 6
cats with lumbar degenerative intervertebral disc extru-
sion treated with hemilaminectomy. Vet Surg 2019; 48:
556-562.

Scott HW and McKee WM. Laminectomy for 34 dogs with
thoracolumbar intervertebral disc disease and loss of
deep pain perception. | Small Anim Pract 1999; 40: 417-422.
Olby NJ, da Costa RC, Levine JM, et al. Prognostic factors
in canine acute intervertebral disc disease. Front Vet Sci
2020; 7. DOI: 10.3389/ fvets.2020.596059.

Macias C, McKee WM, May C, et al. Thoracolumbar disc
disease in large dogs: a study of 99 cases. | Small Anim
Pract 2002; 43: 439-446.

Olby NJ, Moore SA, Brisson B, et al. ACVIM consensus
statement on diagnosis and management of acute canine
thoracolumbar intervertebral disc extrusion. | Vet Intern
Med 2022; 36: 1570-1596.

Taylor-Brown FE and Decker SD. Presumptive acute non-
compressive nucleus pulposus extrusion in 11 cats: clinical


https://orcid.org/0009-0000-1303-6318
https://orcid.org/0009-0000-1303-6318
https://orcid.org/0000-0001-6928-4089

8 Journal of Feline Medicine and Surgery
features, diagnostic imaging findings, treatment and out- 37 Quimby J, Gowland S, Carney HC, et al. 2021 AAHA/AAFP
come. | Feline Med Surg 2017; 19: 21-27. feline life stage guidelines. | Feline Med Surg 2021; 23:

19 McConnell JF and Garosi LS. Intramedullary interverte- 211-233.
bral disk extrusion in a cat. Vet Radiol Ultrasound 2004; 45: 38 OCEBM Levels of Evidence Working Group. The Oxford
327-330. 2011 Levels of Evidence. https://www.cebm.ox.ac.uk/

20 Knipe M, Vernau K, Hornof W, et al. Intervertebral disc resources/levels-of-evidence/ocebm-levels-of-evidence
extrusion in six cats. | Feline Med Surg 2001; 3: 161-168. (2011, accessed 30 January 2025).

21 Smith PM and Jeffery ND. What is your diagnosis? A case 39 Scott HW and O’Leary MT. Fibrocartilaginous embolism
of intervertebral disc protrusion in a cat: lymphosarcoma. in a cat. | Small Anim Pract 1996; 37: 228-231.

J Small Anim Pract 2006; 47: 104-106. 40 Abramson CJ, Platt SR and Stedman NL. Tetraparesis in a

22 King AS and Smith RN. Protrusion of the intervertebral cat with fibrocartilaginous emboli. ] Am Anim Hosp Assoc
disc in the cat. Vet Rec 1958; 1958: 509-515. 2002; 38: 153-156.

23 King AS and Smith RN. Disc protrusions in the cat: age 41 Coradini M, Johnstone I, Filippich L, et al. Suspected
incidence of dorsal protrusions. Vet Rec 1960; 1960: fibrocartilaginous embolism in a cat. Aust Vet | 2005; 83:
381-383. 550-551.

24 King AS and Smith RN. Disc protrusions in the cat: distri- 42 MacKay AD, Rusbridge C, Sparkes AH, et al. MRI charac-
bution of dorsal protrusions along the vertebral column. teristics of suspected acute spinal cord infarction in two
Vet Rec 1960; 1960: 335-337. cats, and a review of the literature. | Feline Med Surg 2005;

25 Seim H and Nafe L. Spontaneous intervertebral disk 7:101-107.
extrusion with associated myelopathy in a cat. ] Am Anim 43 Mikszewski JS, Van Winkle TJ and Troxel MT. Fibrocarti-
Hosp Assoc 1981; 1981: 201-204. laginous embolic myelopathy in five cats. ] Am Anim Hosp

26 Gilmore D. Extrusion of a feline intervertebral disk. Vet Assoc 2006; 42: 226-233.

Med Small Anim Clin 1983; 78: 207-209. 44 Vinayak A, Kerwin SC and Pool RR. Treatment of thora-

27 Littlewood JD, Herrtage ME and Palmer AC. Interverte- columbar spinal cord compression associated with Histo-
bral disc protrusion in a cat. | Small Anim Pract 1984; 25: plasma capsulatum infection in a cat. | Am Vet Med Assoc
119-127. 2007; 230: 1018-1023.

28 Bagley RS, Tucker RL, Moore MP, et al. Radiographic 45 Nakamoto Y, Ozawa T, Mashita T, et al. Clinical outcomes
diagnosis intervertebral disk extrusion in a cat. Vet Radiol of suspected ischemic myelopathy in cats. | Vet Med Sci
Ultrasound 1995; 36: 380-382. 2010; 72: 1657-1660.

29 Kathmann I, Cizinauskas S, Rytz U, et al. Spontaneous 46 Danielski A, Bertran J and Fitzpatrick N. Management of
lumbar intervertebral disc protrusion in cats: literature degenerative lumbosacral disease in cats by dorsal lamin-
review and case presentations. | Feline Med Surg 2000; 2: ectomy and lumbosacral stabilization. Vet Comp Orthop
207-212. Traumatol 2013; 26: 69-75.

30 Lu D, Lamb C, Wesselingh K, et al. Acute intervertebral 47 Theobald A, Volk HA, Dennis R, et al. Clinical outcome
disc extrusion in a cat: clinical and MRI findings. ] Feline in 19 cats with clinical and magnetic resonance imaging
Med Surg 2002; 4: 65-68. diagnosis of ischaemic myelopathy (2000-2011). | Feline

31 Rayward RM. Feline intervertebral disc disease: a review Med Surg 2013; 15: 132-141.
of the literature. Vet Comp Orthop Traumatol 2002; 15: 48 Rylander H, Eminaga S, Palus V, et al. Feline ischemic
137-144. myelopathy and encephalopathy secondary to hya-

32 Maritato KC, Colon JA and Mauterer JV. Acute non-ambu- line arteriopathy in five cats. | Feline Med Surg 2014; 16:
latory tetraparesis attributable to cranial cervical inter- 832-839.
vertebral disc disease in a cat. | Feline Med Surg 2007; 9: 49 Simpson KM, De Risio L, Theobald A, et al. Feline isch-
494-498. aemic myelopathy with a predilection for the cranial cer-

33 Malik Y, Konar M, Wernick M, et al. Chronic intervertebral vical spinal cord in older cats. | Feline Med Surg 2014; 16:
disk herniation associated with fused vertebrae treated 1001-1006.
by vertebral lateral corpectomy in a cat. Vet Comp Orthop 50 Risio LD. A review of fibrocartilaginous embolic myelop-
Traumatol 2009; 22: 170-173. athy and different types of peracute non-compressive

34 Harris G, Ball ] and De Decker S. Lumbosacral trans- intervertebral disk extrusions in dogs and cats. Front Vet
itional vertebrae in cats and its relationship to lumbo- Sci 2015; 2. DOI: 10.3389/fvets.2015.00024.
sacral vertebral canal stenosis. | Feline Med Surg 2019; 21: 51 De Decker S, Warner A-S and Volk HA. Prevalence and
286-292. breed predisposition for thoracolumbar intervertebral

35 Goncalves R, Platt SR, Llabres-Diaz F], et al. Clinical and disc disease in cats. | Feline Med Surg 2017; 19: 419-423.
magnetic resonance imaging findings in 92 cats with clin- 52 De Decker S and Fenn J. Acute herniation of nondegen-
ical signs of spinal cord disease. | Feline Med Surg 2009; 11: erate nucleus pulposus: acute noncompressive nucleus
53-59. pulposus extrusion and compressive hydrated nucleus

36 Rossi G, Stachel A, Lynch AM, et al. Intervertebral disc pulposus extrusion. Vet Clin North Am Small Anim Pract

disease and aortic thromboembolism are the most com-
mon causes of acute paralysis in dogs and cats presenting
to an emergency clinic. Vet Rec 2020; 187. DOI: 10.1136/
vr.105844.

53

2018; 48: 95-109.

Bray KY, Early PJ, Olby NJ, et al. An update on hemilamin-
ectomy of the cranial thoracic spine: review of six cases.
Open Vet ] 2020; 10: 16-21.


https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence

Ebeling et al

54

55

56

57

58

59

60

Kent M, Glass EN, Song RB, et al. Pathology in practice.
J Am Vet Med Assoc 2020; 257: 53-56.

Mai W. Reduced field-of-view diffusion-weighted MRI
can identify restricted diffusion in the spinal cord of dogs
and cats with presumptive clinical and high-field MRI
diagnosis of acute ischemic myelopathy. Vet Radiol Ultra-
sound 2020; 61: 688-695.

Anderson LM, Fox DB, Chesney KL, et al. Skeletal mani-
festations of heritable disproportionate dwarfism in
cats as determined by radiography and magnetic res-
onance imaging. Vet Comp Orthop Traumatol 2021; 34:
327-337.

Richter J, Mulling CKW and Rohrmann N. A morpho-
metric study on the dimensions of the vertebral canal and
intervertebral discs from Th1 to S1 in cats and their rele-
vance for spinal diseases. Vet Sci 2024; 11. DOI: 10.3390/
vetscil1090429.

Chow K, Beatty JA, Voss K, et al. Probable lumbar acute
non-compressive nucleus pulposus extrusion in a cat
with acute onset paraparesis. | Feline Med Surg 2012; 14:
764-767.

Sparkes AH and Skerry TM. Successful management of a
prolapsed inter-vertebral disc in a Siamese cat. Feline Pract
1990; 18: 7-9.

Jaeger GH, Early PJ, Munana KR, et al. Lumbosacral
disc disease in a cat. Vet Comp Orthop Traumatol 2004; 17:
104-106.

62

63

64

65

66

67

68

69

Bottcher P, Flegel T, Bottcher IC, et al. Partial lateral cor-
pectomy for ventral extradural thoracic spinal cord com-
pression in a cat. | Feline Med Surg 2008; 10: 291-295.

Choi KH and Hill SA. Acupuncture treatment for feline
multifocal intervertebral disc disease. | Feline Med Surg
2009; 11: 706-710.

Crawford AH, Cappello R, Alexander A, et al. Ventral slot
surgery to manage cervical intervertebral disc disease in
three cats. Vet Comp Orthop Traumatol 2018; 31: 71-76.
Crowe YC, Child G, Lam R, et al. Congenital block ver-
tebrae and intervertebral disc protrusion in a young cat.
JEMS Open Rep 2019; 5: 1-4.

Deforest ME and Basrur PK. Malformations and the Manx
syndrome in cats. Can Vet | 1979; 20: 304-314.

Olby N, Levine J, Harris T, et al. Long-term functional out-
come of dogs with severe injuries of the thoracolumbar
spinal cord: 87 cases (1996-2001). | Am Vet Med Assoc 2003;
222:762-769.

Levine JM, Ruaux CG, Bergman RL, et al. Matrix metallo-
proteinase-9 activity in the cerebrospinal fluid and serum
of dogs with acute spinal cord trauma from intervertebral
disk disease. Am | Vet Res 2006; 67: 283-287.

Sharp N and Wheeler S. Thoracolumbar disc disease. In:
Small animal spinal disorders. Mosby, 2005, pp 121-159.
Granger N, Olby NJ, Nout-Lomas YS, et al. Bladder and
bowel management in dogs with spinal cord injury. Front
Vet Sci 2020; 7. DOL: 10.3389/ fvets.2020.583342.



