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Diagnostic imaging of the equine cervical spine - Are

radiographs enough?
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Horses with abnormalities of the cervical spine can present with a
wide variety of clinical signs such as ataxia, gait abnormalities, dys-
metria, weakness, paresis, localised sweating, pain, bony or muscu-
lar asymmetry (Hoffman & Clark, 2013; Journée et al., 2019; Levine
et al., 2010). Abnormal alignment of the vertebrae, such as kyphosis
and subluxation, is commonly seen in horses with cervical vertebral
malformation (CVM), but scoliosis as found in the horse in the case
report by Fairburn et al. is rarely seen (Fairburn et al., 2023; Hoffman
& Clark, 2013; Levine et al., 2010).

Due to their wide availability, radiographic examinations are
commonly performed for the evaluation of potential bone abnormal-
ities and alignment of the vertebrae. For laterolateral radiographs,
horses should be evenly weight-bearing and have a straight head and
neck position. The latter should be standardised as this can influence
the appearance of some structures and measurement parameters
(Beccati et al., 2018; Berner et al., 2012). Furthermore, as mentioned
in the article by Fairburn et al., (2023), in patients presenting with ab-
normal alignment of the vertebrae such as scoliosis acquiring straight
radiographs is more challenging and images have to be obtained with
different angles to make sure they are acquired perpendicular to the
vertebrae (Fairburn et al., 2023). Obtaining oblique radiographs can
partially help to visualise structures with less superimposition and
lateralise abnormalities (Withers et al., 2009).

For objective evaluation of abnormalities, measuring the intra-
and intervertebral ratio are used diagnose cervical vertebral malfor-
mation (CVM) (Hahn et al., 2008). However, due to the variation of
5%-10% between different observers and repeated measurements,
especially borderline values, these should be interpreted with cau-
tion (Hughes et al., 2014; Scrivani et al., 2011). In dogs, measure-
ments performed on ventrodorsal radiographs were superior to

distinguish between animals with and without CVM compared to

ratios obtained from laterolateral radiographs (Martin-Vaquero & Da
Costa, 2014). However, due to the soft tissues surrounding the cer-
vical spine, especially in the caudal cervical area, the ventrodorsal
view does not have sufficient detail in averaged sized horses.

Cross-sectional imaging, such as computed tomography (CT) can
overcome the limitations of radiographs and due to the increased
gantry dimensions of modern CT machines, these have become
more and more common in horses (Gough et al., 2020; Lindgren
et al., 2021). The case report by Fairburn et al., (2023) highlights one
of the major advantages of CT compared to radiography, the higher
sensitivity of bone changes. Whilst at least 30% change in miner-
alisation is necessary to be recognised on radiographs, CT is able
to show changes of 0.5%-2% (Gielen, 2016). Furthermore, even on
plain CT images, soft tissues such as the spinal cord can be visual-
ised, but for precise evaluation of possible compression sites my-
elograms are necessary (Gough et al., 2020; Lindgren et al., 2021,
Rovel et al., 2021a,b). The major disadvantage of these procedures is
the necessity of general anaesthesia for imaging the caudal cervical
spine.

If abnormal findings are seen on radiographs, a further challenge
is to distinguish the clinical significance of these. Arthropathy of the
articular facet joints can be identified similar to osteoarthritis (OA)
in other joints, by enlargement of the joint, osteophyte formation,
sclerosis of the subchondral bone and undulating articular margins
with the caudal joints being more commonly affected (Dimock &
Puchalski, 2010; Down & Henson, 2009). However, two indepen-
dent studies found only fair to substantial interobserver agreement
for grading radiographic findings, and changes may be of only low-
clinical relevance (Espinosa-Mur et al., 2021; Koenig et al., 2020).
Horses with clinical signs showed only one sub grade difference

compared to horses without clinical signs (Koenig et al., 2020),
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furthermore, in horses competing at higher levels significant higher
OA grades were found (Espinosa-Mur et al., 2021). Additionally, the
sensitivity and specificity for osteophytosis of the joints in horses
with CVM on radiographs were only around 65% compared to nec-
ropsy (Levine et al., 2010).

That might be explained by the fact that axial enlargement of the
articular processes with subsequent compression of the spinal cord
can be easily identified on CT images, whilst recognising modelling
at this location is challenging on radiographs (Gough et al., 2020;
Lindgren et al., 2021; Rovel et al., 2021a). Similar to radiographs,
degenerative joint disease was the most common abnormality and
most often found in the caudal cervical spine in CT examinations.
Furthermore, obliteration of the intervertebral foramina was com-
monly observed in horses included in these studies (Gough et al.,
2020; Rovel et al., 2021a). Interestingly enough, no such impinge-
ment was found during necropsy in horses without clinical signs of
neck pain or ataxia (Haussler et al., 2019), which might highlight the
potential clinical relevance of these findings.

Besides bone abnormalities, soft tissue masses within the verte-
bral canal leading to compression of the spinal cord can be visualised
on CT images (Garcia et al., 2015; Hellige et al., 2021; Lindgren et al.,
2021). Neoplastic lesions can cause compression of the spinal cord
but are rare in horses and prevalence in the musculoskeletal system
is less than 1.5%. In a recent retrospective study, besides having in-
cluded cases from multiple institutions, only 11 horses with neopla-
sia of the spine were found (Manso-Diaz et al., 2020). However, only
lesions that were confirmed via biopsy or pathological examination
were included, which could have led to underestimation of the prev-
alence of the disease. Nevertheless, as in the current case report of
Fairburn et al., (2023) and multiple others, these lesions should be
considered as a differential diagnosis in horses presenting with clini-
cal abnormalities of the cervical spine (Biervliet et al., 2004; Fairburn
et al., 2023; Kannegieter et al., 1987; Raes et al., 2014; Rodriguez
etal.,, 1998; Zeman et al., 1989).

Whilst intervertebral disc diseases are quite commonly found
in small animals (Smolders et al., 2013), they are only sparsely re-
ported in horses (Foss et al., 1983; Furr et al., 1991; Speltz et al,,
2006; Stadler et al., 1988). However, disc protrusion leading to spi-
nal cord compression were also found in CT examinations of ataxic
horses (Rovel et al., 2021b). Furthermore, recent studies have
investigated the anatomical and pathological features of equine
intervertebral discs as well as their appearance on magnetic res-
onance imaging (MRI) (Bergmann et al., 2018; Veraa et al., 2019).
Similar to abnormalities of the facet joints, the caudal cervical spine
appears more commonly affected and MR images provided great
detail of the discs themselves. However, MRI examinations in these
studies were only possible after disarticulating the spine and stud-
ies as well as facilities to image the caudal cervical spine in live
horses are still lacking.

In the last decade, studies investigating abnormalities of the
equine cervical spine have increased in numbers and hopefully on-
going research will shed more light on common as well as uncommon

diseases of the cervical spine. Some of these studies have challenged

the clinical importance of radiographic findings reported in the past
and CT can help to distinguish better between clinical relevant and
incidental findings. Nevertheless, due to their availability and ease
of use, radiographic examinations still have their value as first line
diagnostic imaging modality.
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