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Abstract
Background: As they have been seldomly described in the veterinary litera-
ture, the aims of this retrospective study were to describe the clinical presen-
tation, MRI findings and long-term outcome after medical or surgical treat-
ment of dogs presenting with foraminal and far lateral thoracolumbar inter-
vertebral disc herniations.
Methods: Retrospective multicentre study of dogs diagnosed with foraminal
and far lateral thoracolumbar intervertebral disc herniations between 2009
and 2020 in seven referral hospitals.
Results: Thirty-seven dogs were included. Dachshunds and mixed breeds
were most affected. Median age at presentation and duration of clinical signs
were 6 years and 14 days, respectively. Pain was the most frequent clinical
finding (92%), particularly on spinal palpation and/or hip manipulation, fol-
lowed by pelvic limb lameness (71%). Eighty-seven percent of herniations
occurred at L5-L6 or L6-L7. A good to excellent outcome was seen in 95% of
surgically and 90% of medically treated dogs.
Conclusion: Although much less frequently recognised than herniation
affecting the vertebral canal, foraminal and far lateral thoracolumbar inter-
vertebral disc herniations should be considered in the differential diagnosis
list of chondrodystrophic dogs presenting with pain and pelvic limb lame-
ness. Most dogs had a good to excellent outcome following medical or surgi-
cal treatment.

INTRODUCTION

Intervertebral disc disease is a common neurological
condition in dogs, affecting the thoracolumbar region
most frequently.1,2 Intervertebral disc herniations
most often occur dorsally into the vertebral canal, pre-
sumably due to the anatomical conformation of the
annulus fibrosus that is thinner in its dorsal portion.3

When this happens, it can cause damage to the spinal
cord and clinical signs of myelopathy, characteristic
of the spinal cord segments affected. However, in a
smaller number of cases, the herniation may occur
laterally or dorso-laterally, causing compression of
the nerve roots and/or spinal nerve and vessels as
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they exit the foramen or distal to it.4 These types
of herniations have been described, respectively, as
intervertebral foraminal or intraforaminal, and lateral,
far lateral or extraforaminal extrusions in the veteri-
nary literature,4–7 but the term ‘extreme-lateral’ has
also been used in human medicine.8 Clinical signs are
secondary to radicular and spinal neve compression,
and include hyperaesthesia and lameness, which
could be misinterpreted as a primary orthopaedic
disorder.4,5,9

The diagnosis of foraminal or far lateral disc extru-
sions can be challenging as most cases require
advanced imaging techniques, such as MRI or CT.10

The clinical presentation, MRI features and outcome
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after medical and surgical treatment of intervertebral
foraminal extrusions have been previously reported
in the cervical region in dogs.11 Although their preva-
lence in the lumbar region has been reported to range
from 0.7% to 11.7% in the human literature,12 they
have seldom been described affecting this region in
dogs.5 Two case reports have previously described
far lateral extrusions in the vertebral column of dogs
treated surgically.5,9 However, to the authors’ knowl-
edge, there are no case series describing foraminal and
far lateral thoracolumbar intervertebral disc hernia-
tions in dogs and the outcome after medical and sur-
gical treatments.

Therefore, the aims of this retrospective study
were to characterise the clinical presentation and to
describe the diagnostic imaging findings and long-
term outcome after medical or surgical treatment of
dogs presenting with foraminal and far lateral thora-
columbar intervertebral disc herniations.

MATERIALS AND METHODS

The study was reviewed and approved by the Research
Ethics Committee of the School of Veterinary Medicine
of the University of Glasgow (application EA16/19).

The electronic medical records of seven referral hos-
pitals (three in the UK, two in the USA, one in Spain
and one in Switzerland) were retrospectively searched
for dogs diagnosed with foraminal and far lateral tho-
racolumbar intervertebral disc herniations between
July 2009 and October 2020.

Inclusion criteria were complete medical records,
clinical signs and neurological examination findings
compatible with a diagnosis of foraminal or far lat-
eral thoracolumbar intervertebral disc herniation
confirmed by MRI. Foraminal or far lateral thora-
columbar intervertebral disc extrusions were defined
as presence of intervertebral disc material within
(foraminal) and/or outside the limits of the foramen
(far lateral) in the thoracolumbar region of the verte-
bral column (between the third thoracic and the sixth
lumbar vertebra). It was decided to exclude the L7-S1
intervertebral disc space, since foraminal stenosis sec-
ondary to lumbosacral disease is frequent and might
represents a different pathological process. Another
exclusion criterion was the presence of herniated disc
material within the vertebral canal causing spinal cord
or filum terminale compression.

Data collected for each case included: breed, sex,
neuter status, age and weight at diagnosis, clinical
signs exhibited at and before presentation, duration of
clinical signs, physical, neurological and orthopaedic
examination findings, concurrent medical conditions,
diagnostic imaging findings (including MRI, but also
CT and radiography when available), treatment and
outcome.

Onset of signs was classified as acute (onset over
48 hours), subacute (onset over 2–7 days) or chronic
(onset over more than 7 days) based on the client-
provided history.13,14 Duration of signs was quantified
as the number of days from the client-reported onset

to presentation. Presence of pain on palpation of the
spine, lameness, nerve root signature14 and neurolog-
ical deficits were evaluated. Neurological deficits were
defined as one or more of the following: paresis, ple-
gia, proprioceptive deficits, reduced pelvic limb spinal
reflexes, reduced nociception in the pelvic limbs.

Diagnostic imaging

MRI images were acquired using the following sys-
tems: Phillips Intera 1.5 T system (Philips Med-
ical Systems, Nederland, Best, The Netherlands),
1.5 T Magnetom (Siemens, UK), Siemens Magne-
tom Essenza 1.5 T (Siemens, Munich, Germany),
Philips Panorama HFO 1.0 T (Philips Medical Sys-
tems), GE Genesis Signa 1.5 T (GE Medical Sys-
tems, Fairfield, CT, USA), Siemens Symphony 1.5 T
(Siemens Medical Solutions, Malvern, PA, USA), Vet-
MR Esaote 0.2 T (Genoa, Italy), Siemens Symphony
1.5 T (Siemens Medical Solutions). T2-weighted (T2W)
sagittal and transverse planes were acquired in all
dogs. T1-weighted (T1W), fat suppression, volumet-
ric interpolated breath-hold examination (VIBE), T2-
star-weighted (T2*W), short tau inversion recovery
(STIR), constructive interference in steady state (CISS),
half-Fourier acquisition single-shot turbo spin echo
(HASTE) and T2-weighted two-dimensional fast low-
angle shot for hemosiderin detection in axial pro-
jection (T2W-FL2D HEMO), as well as T1W post-
gadolinium administration sequences, were addition-
ally acquired at the discretion of the attending clin-
ician. All the MR sequences were reviewed by two
of the authors (Sara Silva and Rodrigo Gutierrez-
Quintana), one being a board-certified neurologist
(Rodrigo Gutierrez-Quintana). The following informa-
tion was recorded: site and lateralisation of the lesion,
degree of intervertebral disc degeneration deter-
mined by the Pfirrmann grading system,15,16 pres-
ence of nerve root/spinal nerve enlargement, nerve
root/spinal nerve or perilesional contrast enhance-
ment and changes to the epaxial musculature. The
herniation was classified as intervertebral foraminal
when the extruded material was confined to the neu-
roforamen (between the medial and lateral borders of
the pedicle), far lateral when the disc material was out-
side of the neuroforamen (outside the lateral border of
the pedicle),5,17 and as both foraminal and far lateral
when the extruded disc material extended over both
regions (Figure 1).

When CT or radiographs were available, the pres-
ence of calcified disc material in or outside of the
intervertebral foramen was recorded. CT images were
obtained using the following systems: 16-slice Mx800
IDT (Philips Medical Systems), two-slice Siemens
Somatom Spirit (Siemens, Erlangen, Germany).

Treatment and outcome

Owners were informed about the clinical diagnosis
and treatment options for foraminal and far lateral
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F I G U R E 1 T2-weighted transverse images of two cases with thoracolumbar foraminal and far lateral disc herniations. (a) Dog
16—presence of left-sided intervertebral disc material outside of the limits of the foramen at the level of L6-L7 (arrow) consistent with far
lateral disc herniation. (b) Dog 8—presence of intervertebral disc material within the right foramen at the level of T12-T13 (arrow) consistent
with foraminal herniation

disc herniations by a board-certified neurologist or
orthopaedic surgeon, or a veterinary surgeon enrolled
in a neurology residency programme. The choice of
treatment (medical or surgical) was made by the owner
but guided by the attending clinician. Surgical tech-
nique was selected by the attending clinician and
consisted of hemilaminectomy, foraminotomy, discec-
tomy, corpectomy, a combination of foraminotomy
and pediculectomy, or removal of the laterally herni-
ated disc with no drilling of the bone for far lateral disc
herniations. Lateral disc fenestration was performed
in some cases depending on surgeon preference. Peri-
operative anaesthetic and analgesic treatments were
at the discretion of the anaesthetist and clinician
responsible for the case. Postoperative care consisted
of restricted exercise for 4 weeks in combination with
physiotherapy and appropriate anti-inflammatory
and analgesic medication. Medical management was
identical to postoperative care for surgical cases.
Restricted exercise consisted of allowing the dog to
make two or three leashed walks a day for toileting
purposes and avoiding jumping, running, excessive
playing or any other high-impact movements.

Short-term follow-up information was obtained
from the medical records and defined as a period of
at least 14 days. Long-term follow-up was defined as
a period of more than 3 months and was obtained by
a combination of re-examination at the referral cen-
tre, evaluation of postdiagnosis clinical records, and
when possible, a standardised questionnaire answered
by the owners. Complying with ethics and welfare
committee guidelines, only owners of dogs that were
still alive at time of data collection were contacted to
complete the questionnaire. Outcome was defined as:
excellent if there was complete resolution of clinical
signs; good when all pretreatment clinical signs were
resolved, but the dog still had occasional mild signs
of pain or pelvic limb weakness/lameness; and poor
if the patient failed to improve, deteriorated or expe-
rienced a recurrence within the short-term follow-up
period.18

Statistical analysis

Numerical variables were presented as median and
range. Categorical variables were described as count
and percentage.

RESULTS

Thirty-seven dogs were included. Additionally, one
dog presented on two different occasions with disc
herniations at different sites. The most affected breeds
were Dachshund and mixed breed, both represent-
ing 22% of the study population (8/37), followed by
Cocker Spaniel (16%, 6/37), Beagle (11%, 4/37), Shih
Tzu (5%, 2/37), and one each of the following: French
Bulldog, Lhasa Apso, Poodle, Greyhound, German
Shepherd, German Pointer, Cavalier King Charles
Spaniel, Field Spaniel and Jack Russel Terrier. Median
age at presentation was 6 years (range 2.5–12 years)
and weight was 11.25 kg (range 4.6–37 kg). Sixteen
animals were female, 14 of those neutered, and 21
were male, 13 neutered. Median duration of clinical
signs was 14 days (range 1–660 days). Information
on progression of clinical signs was available in 23
cases. It was progressive in 10, non-progressive in 10
and intermittent in three. Lameness was observed in
71% of cases (27/38) (Video S1). Pain was noted in
92% of cases (35/38). Out of these, 49% on lumbar
palpation (17/35), 57% on hip extension (20/35), 20%
on lumbosacral palpation (7/35), 6% on thoracolum-
bar palpation (2/35) and 6% on tail manipulation
(2/35). In two cases, although pain was not detected
on examination, intermittent yelping episodes were
reported by the owner. Postural reactions were normal
in 53% of cases (20/38), reduced in 32% (12/38) and
absent in 16% (6/38). Postural reactions were unilat-
erally abnormal in 29% of cases (11/38) and bilaterally
abnormal in 18% (7/38). Pedal withdrawal reflexes
were abnormal in 34% of cases (13/38), unilaterally
in 12 and bilaterally in one case. Patellar reflex was
abnormal in 26% of cases (10/38), unilaterally in nine
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F I G U R E 2 (a) Dog 13—T1-weighted transverse image of a
dog with a left-sided L6-L7 far lateral disc herniation. (b)
Postcontrast T1-weighted transverse image of the same dog
showing nerve root and perilesional contrast enhancement
(arrow). (c) Dog 12—short tau inversion recovery (STIR) dorsal
image of another dog revealing right-sided hyperintensity of the
epaxial musculature adjacent to the herniated disc material at
L5-L6 (arrow)

and bilaterally in one case. Patellar reflex was reduced
in 24% (9/38) and absent in one case. Half of the cases
with abnormal patellar reflex (5/10) also had abnor-
mal withdrawal reflex. In all unilaterally affected cases
the side of the deficit was the same as the herniation.
Unilateral pelvic limb paresis was observed in 21%
of cases (8/38), pelvic limb ataxia in 13% (5/38) and
paraparesis in 11% (4/38). Concurrent relevant or
previously diagnosed diseases were documented in
eight dogs as follows: hip osteoarthritis (two), previous
thoracolumbar disc extrusions at another site treated
surgically or medically (two), resolved undiagnosed
back pain (three), chronic neck pain secondary to
cervical intervertebral disc protrusion (one).

Diagnostic imaging

A total of 38 foraminal and/or far lateral intervertebral
disc herniations were documented. They were at the
level of intervertebral disc spaces L5-L6 in 50% (19/38),
L6-L7 in 37% (14/38), T12-T13 in 5% (2/38), L1-L2 in
5% (2/38) and L4-L5 in 3% (1/38). They were right
sided in 50% (19/38) and left sided in 50% (19/38).
In 42% of cases, herniations were defined as both far

lateral and foraminal (16/38). In the remaining cases,
34% were far lateral (13/38) and 24% were forami-
nal (Figure 1). Degree of intervertebral disc degener-
ation of the affected sites assessed with use of the Pfir-
rmann grading system was four in 84% (32/38) and
three in the remaining 16% of cases (6/38). Nerve root
enlargement was observed in 89% (34/38) of cases.
T1W post-gadolinium administration sequences were
acquired in 19 cases. In all but one (95%), con-
trast enhancement was observed. Both nerve root
and perilesional contrast enhancement were seen
in 63% (12/19) (Figure 2a,b), perilesional enhance-
ment alone in 16% (3/19) and nerve root enhance-
ment exclusively in 16% (3/19). Dorsal STIR sequences
were obtained in 23 cases. In 57% (13/23), hyper-
intensity of the epaxial musculature was observed
(Figure 2c).

Radiography was performed in 12 cases. In 11 cases,
there was evidence of calcification in the region of the
herniated intervertebral disc, six had mineral opacifi-
cation at the level of the intervertebral foramen, in five
there was presence of mineralised material lateral to
and/or at the level of the foramen (Figure 3a,b), and
two had narrowing of the affected intervertebral disc
space. CT was available in two cases. There was evi-
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F I G U R E 3 Radiographs and CT of the lumbar spine. (a) Dog 12—latero-lateral view showing mineral opacity and narrowing of the
L5-L6 intervertebral disc space with mineral opacification of the right foramen (arrow). (b) Ventro-dorsal view of the same dog
demonstrating mineral opacity lateral to the foramen (arrow). (c) Dog 7—CT transverse image at the level of L6-L7 showing calcified disc
material in and outside of the right foramen (arrow)

dence of intra and/or extraforaminal calcified material
in both (Figure 3c).

Treatment and outcome

Thirty-eight percent of cases were treated conserva-
tively (15/38), all with gabapentin. Of these, 53% were
additionally treated with NSAIDs (8/15) and 33% with
prednisolone (5/15). Sixty-one percent of cases were
treated surgically (23/38). All of these either failed to
respond to conservative treatment or had recurrence
of clinical signs following medical treatment. Hemil-
aminectomy was performed in 52% (12/23). In half of
these it was performed alone (6/12), in four in combi-
nation with fenestration, one combined with corpec-
tomy and one with foraminotomy. Nerve root decom-
pression without bone drilling was performed in 26%
of cases (6/23), in half of these alone. Foraminotomy
was performed in 22% of cases (5/23). Information
on medication regimen for surgically treated animals
was available in 22 cases. Ninety-one percent were
treated with gabapentin (20/22) and 77% were treated
with NSAIDs (17/22). In 23% of cases a fentanyl patch
was applied (5/22) and 14% were treated with pred-
nisolone (3/22).

Short-term outcome information was available in
18 cases. Median time of follow-up assessment was
30 days (range 14–90 days). Of the medically treated
cases (four), outcome was good in three and excellent
in one. Of the surgically treated cases (14), outcome
was good in eight and excellent in six. Recurrence of
clinical signs was reported 3 months following initial
diagnosis and once the dog was off medication in one
of the cases treated medically. MRI revealed a forami-
nal intervertebral disc extrusion at a different site than
the previously documented one, so the case was re-
enrolled in the study.

Long-term outcome information was available in
31 dogs. In 25, this was obtained via standardised
questionnaire answered by the owners. In the remain-
ing ones, outcome was assessed via re-examination
at the referral centre, the referring veterinarian, or
examination of the animals’ medical records. Eight
dogs had died at the time of outcome assessment.
Median time of follow-up assessment was 36 months
(range 3–108 months). Overall outcome was consid-
ered excellent in 77% of dogs (24/31) and good in
16% (5/31). Of the surgically treated cases (21), 86%
(18/21) had an excellent outcome and 10% (2/21) had
a good outcome. The remaining case had intermit-
tent episodes of back pain and pelvic limb lameness
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responding to pain relief and crate resting. This ani-
mal had also been previously diagnosed with bilateral
luxating patellae. Of the medically treated cases (10),
70% (7/10) and 20% (2/10) had an excellent and good
outcome, respectively. In the other dog treated medi-
cally, daily elbow and hip pain and lameness were doc-
umented. This dog suffered from bilateral elbow and
hip osteoarthritis for which it received gabapentin and
amantadine.

A summary of the signalment, clinical signs, lesion
localisation, treatment and long-term outcome of
each dog is presented in Supplementary Table 1.

DISCUSSION

In the present study, sex and age appear to have sim-
ilar distribution to that of previous reports of tho-
racolumbar intervertebral disc herniations in dogs.19

Breed mostly follows the same trend, except for the
fact that mixed breed dogs were among the most
affected groups. Although specific lineage informa-
tion was not available for the population of mixed
breed dogs included in this study, the authors hypoth-
esise that this may be due to the increasing popularity
of hybrid breeds deriving from the crossing of chon-
drodystrophic and other breeds predisposed to devel-
oping intervertebral disc herniations. The small sam-
ple size may equally account for this finding.

All cases presented with pelvic limb lameness or
pain (signs consistent with nerve root signature), 63%
of them showing both concomitantly, which is in
agreement with findings of previous case reports.5,9

Interestingly, in 24% of cases pain or lameness
were the only clinical examination findings, with the
remaining showing more specific neurological deficits
such as segmental spinal reflex abnormalities, pos-
tural reaction deficits, ataxia or paresis. This high-
lights the importance of a thorough neurological and
orthopaedic examination in patients presenting with
pelvic limb lameness, back or hip pain. Bilateral pos-
tural reaction abnormalities were seen in 18% of cases.
None of these was more severe on the affected side
than on the contralateral one. Although the reason
behind this is still unclear, in human literature it has
been hypothesised that traction forces to the con-
tralateral nerve root secondary to extrusion in lat-
eralised herniations may be the cause of contralat-
eral signs.20 The possibility of these bilateral deficits
being secondary to previous intervertebral disc herni-
ations not visible on imaging studies performed can-
not equally be excluded.

The majority of intervertebral disc herniations in
our population occurred at the level of L5-L6 or L6-L7.
This finding is similar to what is described in foram-
inal and far lateral intervertebral disc herniations
in humans, which also appear to more commonly
occurred at the lower lumbar level.21 The authors
hypothesise that, in this region, foraminal and far
lateral herniations will often cause more noticeable
signs of lameness than those in a more cranial loca-

tion, which will be more likely to be noticed by
the owners. Additionally, morphometric studies of
the intervertebral disc in Dachshunds have demon-
strated that the dorsal portion of the annulus fibro-
sus between T10 and L1 is thinner than in the cau-
dal lumbar intervertebral discs, while the thickness of
the lateral portion remains constant throughout the
thoracolumbar spine.5 This may equally account for
the higher number of foraminal and far lateral caudal
lumbar intervertebral disc herniations observed in our
population. In most cases in which STIR sequences
were obtained, some degree of perilesional or nerve
root hyperintensity was seen. Additionally, nerve root
or perilesional contrast enhancement was observed
in all but one case in which gadolinium was admin-
istered. Contrast enhancement is believed to be due
to the herniated disc material mimicking a soft tissue
mass and secondary to the compression and inflam-
mation of the nerve root.22 The use of STIR sequences
and administration of gadolinium was considered
helpful by the observers, particularly in more discrete
herniations. The authors therefore suggest the use of
a dorsal STIR, T1W post-gadolinium administration at
the level of the intervertebral disc and foramen, or a
three-dimensional reconstruction technique, in cases
where clinical signs compatible with a foraminal or far
lateral disc herniation. Although MRI is a more sensi-
tive and specific method to identify nerve root com-
pression, in its absence radiography and CT may be
valuable tools in identifying or suspecting foraminal
and far lateral herniations in dogs, especially if the her-
niated disc material is mineralised.

Regarding the influence of severity of neurological
deficits on the choice of surgical versus medical treat-
ment, 61% of dogs with pain and/or lameness as only
clinical signs were treated surgically, and the remain-
ing 39% medically. Out of dogs with more severe neu-
rological deficits such as paresis or ataxia, 60% under-
went surgery and the remaining 40% was treated con-
servatively. It therefore appears that the presence of
these neurological signs did not influence choice of
treatment in this population of dogs.

In most cases, a combination of two or more surgi-
cal procedures was performed. This was not only due
to surgeon preference, but also because of the char-
acteristics of these intervertebral disc herniations. In
cases in which foraminal involvement was observed,
osteotomy procedures (hemilaminectomy, foramino-
tomy, corpectomy) were required for decompression,
whereas in some cases in which the extruded disc
material was in a far lateral location, nerve root
decompression was deemed more appropriate and
there was no need for bone drilling. Hemilaminec-
tomy was performed in a relatively large proportion
of cases with foraminal intervertebral disc hernia-
tions. Although if extended to the level of the foramen
this may provide adequate exposure for decompres-
sion, a foraminotomy might have been a more appro-
priate technique to address this type of herniation.
Interestingly, 68% of intervertebral disc herniations
that affected the intervertebral foramen were treated
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surgically, versus 46% of the strictly far lateral inter-
vertebral disc herniations. This finding might sug-
gests that a larger proportion of intervertebral foram-
inal herniations may require surgical treatment, when
compared to far lateral herniations.

All cases in which outcome information was avail-
able had a good to excellent short-term outcome
for both surgically and medically treated herniations
at a median of 30 days after discharge. Eighty-six
percent and 70% of surgically and medically treated
dogs, respectively, had an excellent long-term out-
come. The remaining cases had a good outcome,
except for two dogs that although overall improved fol-
lowing treatment, had lameness and pain suspected
to be secondary to orthopaedic disease. Both dogs
were deemed by the owners to have a good qual-
ity of life. An even greater variety of surgical proce-
dures to treat foraminal and far lateral herniations
than those described in this study has been reported in
the human literature. The rate of good to excellent out-
come in humans following surgery ranges from 68%
to 91%,21 which is similar to this study (95%). When
it comes to conservative management, human stud-
ies have reported a success rate ranging from 10% to
71%,21 which appears lower than that reported in this
study (90%).

Considering the small sample size, the fact that sur-
gical and medical treatment protocols were not stan-
dardised due to the retrospective nature of the study,
the clinical presentation of surgically and medically
treated dogs differed, and that all surgically treated
animals underwent various types of medical manage-
ment before surgery, it was not deemed appropriate
to perform statistical comparisons between surgically
and conservatively treated animals in this study. Over-
all, long-term outcome was considered good or excel-
lent in 93% of dogs, which leads the authors to believe
this presentation of thoracolumbar intervertebral disc
herniation appears to be associated with a favourable
prognosis.

This study was hampered by several limitations,
mostly those inherent to its retrospective and observa-
tional nature. Long-term outcome was, in most cases,
assessed via a standardised questionnaire answered
by the owners, which is a subjective tool. The use
of objective and validated outcome assessment mea-
sures would have been preferable. Additionally, long-
term outcome information was only available in 84%
of dogs. This was mostly due to ethics and welfare
committee guidelines which dictated only owners of
animals alive at the time of outcome assessment were
contacted. Treatment choice was also clinician depen-
dent, which is a source of selection bias. Finally, all
included cases were seen at referral centres, which
may have skewed the population towards more severe
presentations that did not respond to initial medical
management.

In conclusion, most dogs in the present study had a
good to excellent outcome following medical or surgi-
cal treatment. Considering that most cases presented
with at least one neurological examination abnormal-
ity besides lameness and back or hip pain, this study

reinforces the need for neurological examination and
cross-sectional advance imaging in dogs presenting
with pelvic limb lameness or lumbar or hip pain, with-
out an obvious orthopaedic cause. Further studies
with higher number of cases and prospective and stan-
dardised treatment and outcome assessment method-
ologies are required to compare the results of conser-
vative and surgical management of foraminal and far
lateral intervertebral disc herniations in dogs.

A C K N O W L E D G E M E N T
The authors would like to thank Amy J. Wiltzius for her
assistance in this project.

C O N F L I C T O F I N T E R E S T
The authors declare no conflict of interest.

F U N D I N G I N F O R M A T I O N
The authors received no specific funding for this work.

A U T H O R C O N T R I B U T I O N S
Conceptualisation: Sara Silva, Julien Guevar and
Rodrigo Gutierrez-Quintana. Methodology: Sara Silva,
Julien Guevar and Rodrigo Gutierrez-Quintana. Data
collection: Sara Silva, Julien Guevar, Roberto José-
López, Steven De Decker, Josep Brocal, Cristian
de la Fuente, Alexane Durand, Franck Forterre,
Natasha Olby and Rodrigo Gutierrez-Quintana. Writ-
ing original draft: Sara Silva and Rodrigo Gutierrez-
Quintana. Writing review and editing: Sara Silva,
Julien Guevar, Roberto José-López, Steven De Decker,
Josep Brocal, Cristian de la Fuente, Alexane Durand,
Franck Forterre, Natasha Olby and Rodrigo Gutierrez-
Quintana. All authors have read and agreed to the pub-
lish version of the manuscript.

E T H I C S S T A T E M E N T
The study was reviewed and approved by the Research
Ethics Committee of the School of Veterinary Medicine
of the University of Glasgow (application EA16/19).

D A T A A V A I L A B I L I T Y S T A T E M E N T
Data available on request from the authors.

O R C I D
Roberto José-López https://orcid.org/0000-0002-
0661-5562
Steven De Decker https://orcid.org/0000-0002-
2505-2152
Natasha Olby https://orcid.org/0000-0003-1349-
3484
Rodrigo Gutierrez-Quintana https://orcid.org/
0000-0002-3570-2542

R E F E R E N C E S
1. Fluehmann G, Doherr MG, Jaggy A. Canine neurological dis-

eases in a referral hospital population between 1989 and 2000
in Switzerland. J Small Anim Pract. 2006;47(10):582–7.

2. Bergknut N, Egenvall A, Hagman R, Gustås P, Hazewinkel HAW,
Meij BP, et al. Incidence of intervertebral disk degeneration-
related diseases and associated mortality rates in dogs. J Am Vet
Med Assoc. 2012;240(11):1300–9.

 20427670, 2022, 12, D
ow

nloaded from
 https://bvajournals.onlinelibrary.w

iley.com
/doi/10.1002/vetr.1529 by U

niversität B
ern, W

iley O
nline L

ibrary on [19/01/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-0661-5562
https://orcid.org/0000-0002-0661-5562
https://orcid.org/0000-0002-0661-5562
https://orcid.org/0000-0002-2505-2152
https://orcid.org/0000-0002-2505-2152
https://orcid.org/0000-0002-2505-2152
https://orcid.org/0000-0003-1349-3484
https://orcid.org/0000-0003-1349-3484
https://orcid.org/0000-0003-1349-3484
https://orcid.org/0000-0002-3570-2542
https://orcid.org/0000-0002-3570-2542
https://orcid.org/0000-0002-3570-2542


8 of 8 Veterinary Record

3. Evans HE, De Lahunta A. Miller’s anatomy of the dog. 4th ed. St.
Louis, MI: Saunders; 2013. p. 871.

4. Bagley R, Tucker R, Harrington M. Lateral and foraminal disk
extrusion in dogs. Comp Cont Educ Pract Vet.. 1996;18:795–805.

5. Fadda A, Lang J, Forterre F. Far lateral lumbar disc extrusion:
MRI findings and surgical treatment. Vet Comp Orthop Trau-
matol. 2013;26(4):318–22.

6. Mai W. Normal MRI spinal anatomy, degenerative disc disease,
and disc herniation. In: Mai W, editor. Diagnostic MRI in dogs
and cats. Boca Raton, FL: CRC Press, Taylor & Francis Group;
2018. p. 413–46.

7. Felts JF, Prata RG. Cervical disk disease in the dog: intraforam-
inal and lateral extrusions. J Am Anim Hospital Assoc.
1983;19:755–60.

8. Tessitore E, De Tribolet N, Sonntag VKH, Benzel EC. Far-
lateral lumbar disc herniation: the microsurgical transmuscu-
lar approach. Neurosurgery 2004;54(4):939–42.

9. Bagley RS, Pluhar GE, Alexander JE. Lateral intervertebral disc
extrusion causing lameness in a dog. J Am Vet Med Assoc.
1994;205:181–3.

10. Aikawa T, Lecouteur R, Sharp N, Munana K, Koblik P. Com-
puted tomography or magnetic resonance imaging in the diag-
nosis of intraforaminal or lateral intervertebral disc extrusion
in six dogs. In: Scientific Presentation Abstracts: The Eighth
Annual American College of Veterinary Surgeons Symposium.
Chicago, IL. 1998. p. 498–523.

11. Bersan E, McConnell F, Trevail R, Behr S, De Decker S, Volk HA,
et al. Cervical intervertebral foraminal disc extrusion in dogs:
clinical presentation, MRI characteristics and outcome after
medical management. Vet Rec. 2015;176(23):597.

12. Yeo CG, Jeon I, Kim SW, Ko SK, Woo BK, Song KC. Three-years
outcome of microdiscectomy via paramedian approach for
lumbar foraminal or extraforaminal disc herniations in elderly
patients over 65 years old. Korean J Spine. 2016;13(3):107.

13. Fadda A, Oevermann A, Vandevelde M, Doherr MG, Forterre F,
Henke D. Clinical and pathological analysis of epidural inflam-
mation in intervertebral disk extrusion in dogs. J Vet Intern
Med. 2013;27(4):924–34.

14. Bresciani L, Trevail R, Clarke S, Gutierrez-Quintana R, Behr S,
Lazzerini K, et al. Lumbosacral intervertebral disk extrusions in
13 dogs. Vet Surg. 2021;50(4):823–32.

15. Pfirrmann CWA, Metzdorf A, Zanetti M, Hodler J, Boos N.
Magnetic resonance classification of lumbar intervertebral disc
degeneration. Spine. 2001;26(17):1873–8.

16. Bergknut N, Auriemma E, Wijsman S, Voorhout G, Hagman R,
Lagerstedt AS, et al. Evaluation of intervertebral disk degen-
eration in chondrodystrophic and nonchondrodystrophic
dogs by use of Pfirrmann grading of images obtained with
low-field magnetic resonance imaging. Am J Vet Res.
2011;72(7):893–8.

17. Kunogi JI, Hasue M. Diagnosis and operative treatment of
intraforaminal and extraforaminal nerve root compression.
Spine. 1991;16(11):1312–20.

18. De Risio L, Sharp NJ, Olby NJ, Muñana KR, Thomas WB. Pre-
dictors of outcome after dorsal decompressive laminectomy
for degenerative lumbosacral stenosis in dogs: 69 cases (1987–
1997). J Am Vet Med Assoc. 2001;219:624–8.

19. Brisson BA. Intervertebral disc disease in dogs. Vet Clin N Am
Small Anim Pract. 2010;40(5):829–58.

20. Sucu HK, Gelal F. Lumbar disk herniation with contralateral
symptoms. Eur Spine J. 2006;15(5):570–4.

21. Epstein NE. Foraminal and far lateral lumbar disc hernia-
tions: surgical alternatives and outcome measures. Spinal Cord.
2002;40(10):491–500.

22. Mouradian-Darby AE, Young BD, Griffin JF, Mansell J, Levine
JM. Lymphocytic ganglioneuritis secondary to intervertebral
disc extrusion in a dog. J Small Anim Pract. 2014;55(9):471–
4.

S U P P O R T I N G I N F O R M A T I O N
Additional supporting information may be found in
the online version of the article at the publisher’s web-
site.

How to cite this article: Silva S, Guevar J,
José-López R, De Decker S, Brocal J, de la Fuente
C, et al. Clinical signs, MRI findings and
long-term outcomes of foraminal and far lateral
thoracolumbar intervertebral disc herniations
in dogs. Vet Rec. 2022;e1529.
https://doi.org/10.1002/vetr.1529

 20427670, 2022, 12, D
ow

nloaded from
 https://bvajournals.onlinelibrary.w

iley.com
/doi/10.1002/vetr.1529 by U

niversität B
ern, W

iley O
nline L

ibrary on [19/01/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/vetr.1529

	Clinical signs, MRI findings and long-term outcomes of foraminal and far lateral thoracolumbar intervertebral disc herniations in dogs
	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Diagnostic imaging
	Treatment and outcome
	Statistical analysis

	RESULTS
	Diagnostic imaging
	Treatment and outcome

	DISCUSSION
	ACKNOWLEDGEMENT
	CONFLICT OF INTEREST
	FUNDING INFORMATION
	AUTHOR CONTRIBUTIONS
	ETHICS STATEMENT
	DATA AVAILABILITY STATEMENT

	ORCID
	REFERENCES
	SUPPORTING INFORMATION


