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Introduction
Intervertebral disc disease (IVDD) is considered an 
uncommon problem in cats,1 unlike in dogs, where IVDD 
accounts for the most frequently diagnosed neurosur­
gical disease of the thoracolumbar spine.2 Feline thora­
columbar IVDD has received increasing attention in the 
literature in recent years.1,3–10 A recent classification of 
canine IVDD showed that most types of IVDD may also 
be applicable to cats.10–13

Fenn and Olby11 classified IVDD into intervertebral 
disc herniations (IVDHs) and embolisms. Herniations 
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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 
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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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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.14 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.15 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.16,17 On the contrary, recent 
studies investigating feline spinal disorders suggest that 
deep pain perception may not serve as a prognostic fac­
tor.10,13,18–21 Feline-specific prognostic indicators have yet 
to be established, which complicates outcome predictions 
because of a paucity of significant data.10,12 The majority 
of available data are limited to case reports or retrospect­
ive studies with small case numbers.12,13,20,22–33

The clinical signs for IVDD in cats and dogs are simi­
lar, including spinal pain, paresis, paralysis and urinary 
incontinence;2,11,34 however, the clinical signs are not spe­
cific for IVDD and may also be seen with other spinal dis­
orders.21,34,35 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.36

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-Universität 
München (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.11

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.37 The life stages 
are as follows: kitten = 0–12 months; adult = 1–6 years; 
mature = 7–10 years; and senior = 11+ years.
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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 

χ2 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.1,3–6,8,22,23,27,31,32,34–36,39–57

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.

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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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 ± 1.7 kg. 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.37 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.

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, 

Table 1  Evidence level and number of cats in included 
studies

Author OCEBM 
evidence level

Number of 
cats included

Lu et al30 4 1
Chow et al58 4 1
Taylor-Brown et al18 3 11
Seim et al25 4 1
Gilmore26 4 1
Knipe et al20 3 6
Muñana et al12 3 9
Bagley et al28 4 1
Sparkes et al59 4 1
Jaeger et al60 4 1
McConnell et al19 4 1
Fowler et al10 3 35
Hamilton-Bennett et al13 3 6
Kathmann et al29 4 2
Smith et al21 4 1
Böttcher et al61 4 1
Harris et al34 3 6
Choi et al62 4 1
Malik et al33 4 1
Crawford et al63 4 3
Crowe et al64 4 1
Fefer et al7 4 1
Ryan et al9 4 1

OCEBM = Oxford Centre for Evidence-Based Medicine

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

Sex distribution  
  Male 57
  Female 36
Age (years) 8.3 ± 3.5
Weight (kg) 5.3 ± 1.7
Breed  
  DSH 52
  DLH 14
  Other* 27
Spine segment  
  CI–C5 5
  T3–L3 29
  T4–S1 55
  Unspecified 4
Urination status  
  Loss of voluntary urination 16
  Voluntary urination 6
  Undocumented 71
Deep pain perception  
  Present 81
  Absent 12
Type of IVDD  
  IVDE 65
  IVDP 16
  ANNPE 12
Treatment  
  Surgical 75
  Conservative 17
  Intraoperative euthanasia 1
Outcome  
  Positive 79
  Negative 10
  Undetermined 4

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
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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.31 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 Smith22–24 
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.4,6,34,36,51

Table 3  Statistical evaluation of possible prognostic factors

Factor Comparison OR (95% CI) P value

Age 1.09 (0.92–1.37) 0.3
Weight 1.38 (0.13–16.70) 0.758
Sex Female/male 1.39 (0.371–5.17) 0.6277
Breed DLH/DSH 0.878 (0.109–7.09) 0.9883

DLH/other 2.355 (0.291–19.08) 0.6026
DSH/other 2.683 (0.519–13.87) 0.3367

Life stage Adult/kitten 0.658 (0.00484–89.40) 0.9963
Adult/mature 1.313 (0.23440–7.36) 0.9773
Adult/senior 0.394 (0.03559–4.36) 0.7519
Kitten/mature 1.997 (0.01194–334.11) 0.9856
Kitten/senior 0.599 (0.00271–132.20) 0.9949
Mature/senior 0.300 (0.02532–3.55) 0.5940

Deep nociception Absent/present 0.358 (0.0851–1.51) 0.1619
Urination Absent/present 0.138 (0.0073–2.62) 0.1873
Spinal segment C1–C5/L4–S1 3.026 (0.13701–66.85) 0.7946

C1–C5/L4–S3 0.600 (0.00494–72.91) 0.9929
C1–C5/T3–L3 1.353 (0.05467–33.49) 0.9950
L4–S1/L4–S3 0.198 (0.00113–34.75) 0.8524
L4–S1/T3–L3 0.447 (0.05658–3.53) 0.7491
L4–S3/T3–L3 2.253 (0.01139–445.91) 0.9792

Affected sites 1.03 (0.52–4.73) 0.9
Diagnosis ANNPE/IVDE 0.784 (0.11496–5.35) 0.9525

ANNPE/IVDP 0.111 (0.00302–4.11) 0.3278
IVDE/IVDP 0.142 (0.00414–4.88) 0.3990

Treatment Co/E 8.6059 (0.157940–468.93) 0.4169
Co/S 0.3729 (0.071480–1.95) 0.3412
E/S 0.0433 (0.000751–2.50) 0.1650

ANNPE = acute non-compressive nucleus pulposus extrusion; CI = 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
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Larger studies by Bibbiani et al1 and Soteras et al5 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 al15 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.65 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.1 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.23 
As different ages were grouped into life stages according 
to the AAHA,37 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.66 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.1,5

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.15 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.69 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 al6 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.17

The distribution of IVDD in these cats is coherent with 
other studies,1,6,10 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.2,17 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.9 Furthermore, studies that included cats 
lacking deep pain perception reported both positive and 
negative outcomes.4,10,13,18–21 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.
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