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Case report: Neuropathic pain
versus undesirable behavior in a
Dachshund after
hemilaminectomy surgery for an
intervertebral disc extrusion
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A 5.5years-old male Dachshund was presented for evaluation because of
undesirable behavior including barking, biting, sucking and licking the right-side
flank, ventrally and slightly caudally to the level of the surgical incision 7 days after
hemilaminectomy for a right-sided L1-2 intervertebral disc extrusion. The dog
was being treated with oral gabapentin 10 mg/kg g8h. Repeat clinical examination
on three occasions after post-operative discharge did not reveal any signs of
hyperesthesia or neurological deficits and the behavior was not observed in the
clinic during consultations. During a separate day of hospital admittance with the
aim of evaluating for the presence or absence of the behavior, the dog also did
not exhibit the behavior. Oral paracetamol 12 mg/kg q8h was added to medical
treatment. When the dog was discharged and returned home, the behavior was
immediately seen again. When the owners implemented verbal punishment, the
behavior immediately ceased. The owner verbally corrected the dogs’ behavior
for two excitative days. Upon telephone consultation 3days later, the owner
reported that they only had observed three recurrences of the behavior that
immediately ceased following verbal correction and did not recur thereafter.
Oral analgesic medication was tapered and discontinued. No recurrence of the
behavior was noticed during the next 2 months. The authors postulated the dog
possibly expressed signs of neuropathic pain in the post-operative period, or that
the behavior was of a “compulsive disorder-like” nature as it only occurred when
the dog was at home and in the presence of the owner. The eventual outcome
and result of verbal corrections implemented by the owner seem to support the
latter. In conclusion, compulsive-like undesirable behavior should be considered
a differential diagnosis in dogs in the post-operative period of procedures possibly
associated with the development or expression of signs of neuropathic pain.

canine, neuropathic pain, undesirable behavior, behavioral problem, compulsive
disorder

01 frontiersin.org


https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fvets.2023.1223800﻿&domain=pdf&date_stamp=2023-07-27
https://www.frontiersin.org/articles/10.3389/fvets.2023.1223800/full
https://www.frontiersin.org/articles/10.3389/fvets.2023.1223800/full
https://www.frontiersin.org/articles/10.3389/fvets.2023.1223800/full
https://www.frontiersin.org/articles/10.3389/fvets.2023.1223800/full
https://www.frontiersin.org/articles/10.3389/fvets.2023.1223800/full
mailto:koen.santifort@evidensia.nl
https://doi.org/10.3389/fvets.2023.1223800
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://www.frontiersin.org/journals/veterinary-science#editorial-board
https://doi.org/10.3389/fvets.2023.1223800

Santifort et al.

Introduction

“Pain” is defined by the International Association for the Study of
Pain (IASP) an unpleasant sensory and emotional experience
associated with, or resembling that associated with, actual or potential
tissue damage (1). Therefore, pain is not something veterinary
professionals can necessarily diagnose accurately in their patients.
Behavioral signs of pain in dogs may be difficult to interpret as they
are purely based on varying clinical signs and we often cannot be sure
if the behavior is really due to pain. Neuropathic pain can
be specifically enigmatic and difficult to treat (2-4). A common cause
of neuropathic pain in dogs is intervertebral disc extrusion (IVDE) (5,
6). In this case report, we present a typical case of a dog with a
thoracolumbar IVDE managed surgically and medically, that
represented for evaluation of undesirable behavior. A behavior the dog
only showed when he was at home with the owners, and which was
absent when the dog was evaluated repeatedly in the clinic.

Case description

A 5.5years-old male Dachshund was presented for evaluation of
recurrent and worsening signs of back pain, paraparesis and
proprioceptive ataxia. The patient had started exhibiting signs of back
pain including kyphosis and intermittent yelping about 6 weeks prior
to presentation. A computed tomographic (CT) study had yielded a
diagnosis of a L1-2, right sided intervertebral disc extrusion (IVDE)
with spinal cord compression. Since then, the patient had been treated
medically for over a month with meloxicam 0.1mg/kg per os
(discontinued due to gastrointestinal signs including vomiting and
diarrhea), gabapentin 10 mg/kg twice daily and, for the last week,
tramadol 3 mg/kg thrice to four times daily. Despite initial positive
response, signs of spinal pain persisted and worsened again in the last
2 weeks before presentation.

A general clinical examination revealed no abnormalities.
Neurological evaluation revealed ambulatory paraparesis,
proprioceptive ataxia, kyphosis and paraspinal hyperesthesia. The
neuroanatomical localization was a T3-L3 myelopathy. A high-field
magnetic resonance imaging (MRI, 1.5 Tesla, Vantage Elan; Canon
Medical Systems, The Netherlands) scan of the thoracolumbar
spinal cord was performed to confirm the earlier diagnosis of a L1-2
IVDE and evaluate for other possible causes of the neurological
signs (such as IVDE at another site since the earlier CT scan had
been performed over a month ago). A right-sided L1-2 IVDE with
severe spinal cord compression was confirmed. Surgical treatment
was advised and performed (hemilaminectomy on the right side at
L1-2). Surgery was uneventful and successful. Perioperative
analgesia included methadone (0.2-0.5 mg/kg intravenously every
2-6h, tapered off over the next 12h), a bolus of ketamine (5 mg/kg
intravenously) followed by a continuous rate infusion of ketamine
(5 ug/kg/min intravenously tapered off over the next 24h),
paracetamol (12 mg/kg per os every 8h) and gabapentin (10 mg/kg
per os every 8h). The patient recovered well, did not express any
signs or behavior consistent with pain and showed significant
improvement in ambulatory function (i.e., improving paraparesis
and ataxia) during the post-operative hospital stay. The dog had
urinated and was ambulatory with minimal ataxia, exhibiting no
signs of pain or paraspinal hyperesthesia on palpation of the
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surgical area. The dog was discharged 1 day following the surgery
with oral medication including paracetamol 12 mg/kg q12h for the
next 5 days, and gabapentin 10 mg/kg q8h until follow-up scheduled
for 2 weeks later. The owners were advised to keep the dog indoors
and implement “rest,” and only go out for short walks. The owner
reported resolution of all signs at telephone follow-up 2 days later.
Four days later, the owner called to express concerns about a
possible perianal issue. The dog was exhibiting undesirable behavior
including chasing, biting, sucking and licking the right-side flank
and groin area (not being able to reach the perianal area). The dog
vocalized (barked) profusely when left alone inside the house and
turned to the right flank, while biting and licking that area. The dog
was presented for a regular clinical neurological post-surgical
consult at 7days post-surgery. The neurological evaluation was
unremarkable. The dog was ambulatory without paraparesis or
ataxia, non-kyphotic, and exhibited no signs of paraspinal
hyperesthesia on palpation. The dog seemed to enjoy rubbing the
right-side flank. The perianal region was unremarkable. Anal glands
were palpated and expressed with mild pressure yielding a moderate
amount of granular grey material (mostly sebum). Owners were
instructed to monitor and continue gabapentin as prescribed.
Immediately upon returning home, the owner called to say the dog
exhibited the undesirable behavior again. A video of the behavior
was provided (Supplementary video 1). The video showed the dog
barking and biting, sucking and licking the right-side flank,
ventrally and slightly caudally to the level of the surgical incision.
Owners were instructed to increase the dosage gabapentin (20 mg/
kg per os every 8h) based on the speculative possibility of
neuropathic pain related to surgical manipulation of the nerve roots
at the site of the L1-2 IVDE on the right, consistent with the side
where the behavior was directed to. The undesirable behavior,
including vocalization (barking), continued. The dog stopped the
behavior when the owner would rub the right flank and when
he was walked outside, when he was offered food or when he was
kept busy otherwise (e.g., playing with a toy). The owners were
asked to return to the clinic for another neurological evaluation.
They had restarted paracetamol (12mg/kg per os every 8h) by
themselves at this point. Again, the neurological examination was
unremarkable. The dog was hospitalized for 24 h for observation,
continuing the medication as described. The behavior was not
observed during this period in the clinic. The following behavior,
deemed to be normal, was seen specifically: the dog was responsive,
was enthusiastic when taken for walks, engaged in playing with dog
toys, and enjoyed pats on the head and stroking the head, neck and
back. After yet another clinical neurological examination, the dog
was discharged again the next day and continued on oral medication
(paracetamol 12mg/kg q8h and gabapentin 10mg/kg q8h).
Immediately upon returning home, the dog exhibited the behavior
again. The owner now employed verbal correction (“punishment,”
i.e., the owner “got mad” and told the dog to stop in a loud voice).
The dog immediately stopped the behavior.

The owner expressed the desire to continue to verbally correct the
dog if necessary, during the weekend. Upon telephone consultation
after the weekend, the owner reported three recurrences of the
behavior that were also immediately halted by verbal correction of the
owner. Thereafter, the behavior did not recur. Paracetamol and
gabapentin were discontinued. No recurrence of the behavior was
noticed during the next 2 months.
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Discussion

Neuropathic pain in animals can be difficult to recognize,
diagnose, manage and eliminate (2-4). In veterinary neurology and
neurosurgery, pathology primarily and physically affecting the
nervous system is frequently diagnosed. One of the most common
diagnoses is intervertebral disc extrusion (IVDE) (5). A primary
clinical sign is “pain” or hyperesthesia (5-7). Paresthesia or dysesthesia
are less reliably diagnosed but are expected to occur in these patients
as well. A recent study that looked at dogs with thoracolumbar IVDE
treated surgically found that as much as 15% of those dogs may
experience chronic neuropathic pain (8).

The pathophysiology of neuropathic pain is incompletely
understood. It is defined as “pain caused by a lesion or disease of the
somatosensory nervous system” (2-4, 9). Pressure on or irritation of
a nerve, nerve root, or meninges by any cause can be the underlying
issue. One such cause is an IVDE, or “disc herniation” (2-5, 8, 10-14).
Neuropathic pain related to IVDE or surgical treatment thereof may,
for instance, be related to handling of an already injured/compressed
nerve, or the presence of residual compressive material (8, 10-14).
Ectopic activity in affected nervous tissue and several other key
processes are involved, such as peripheral- and central sensitization,
impaired inhibitory neuromodulation, and microglial reactivity (2-4,
15-19). Other important processes include temporal summation,
chronicity (influencing peripheral- and central sensitization), (neuro)
inflammatory responses, and (neuro)endocrine responses. In human
medical literature, psychological, emotional, social, and work-related
factors are highlighted as well (20-22). The role thereof in veterinary
medicine is difficult, or impossible, to assess.

Taking all of this into account, the authors at first deemed it likely
that this dog was experiencing post-operative neuropathic pain after
excluding other physical causes of discomfort possibly resulting in
behavior suggestive of pain. However, when the behavior was
promptly halted after verbal punishment employed by the owners, this
raised considerable doubts about that conclusion. Taking into account
that the behavior did not recur following verbal correction repeated
thrice and that there were no other signs suggestive of neuropathic
pain, pain seemed an unlikely cause for the behavioral signs.

Differential diagnoses for the described behavior in this case
were perianal or anal gland irritation, neuropathic pain related to
the surgery or primary pathology and undesirable behavior
(compulsive disorder-like behavior). Perianal and anal gland issues
were dismissed after the first clinical follow-up and manual
expression of the anal glands, followed by recurrence of the
behavior and evaluation of a video provided by the owner.
Neuropathic pain was considered likely, since its occurrence in dogs
with IVDE and in post-surgical periods is reported (8). However,
this specific behavior has not been noted in veterinary literature in
dogs treated surgically for IVDE and the involved neurosurgeon
had not noticed any such behavior in cases of suspected neuropathic
pain (or dysesthesia/paresthesia) before. It would also be atypical
or even illogical for neuropathic pain to not be evident clinically
and be entirely situation- or environment-dependent. Medical
treatment with paracetamol and gabapentin had no effect on the
behavior. Finally, undesirable behavior (compulsive disorder-like),
unintendedly positively reinforced by the owner at home by giving
attention to the dog and rewarding it by rubbing the flank, taking it
for walks and feeding were considered a likely option. Immediate
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cessation of the behavior after verbal punishment by the owner was
considered consistent with this latter diagnosis.

In this case, the undesirable behavior was not seen during multiple
clinical assessments and only occurred at home. The behavior may
have been suppressed during visits to the clinic, e.g., due to stress.
Behavior has been shown to be different in dogs when visiting
veterinary clinics (23, 24). It may well be that neuropathic pain-related
behavior is also differently expressed (or suppressed) in dogs when
visiting veterinary clinics compared to being at home. This, as of yet,
has not been studied in veterinary medicine. However, in the authors’
opinion, it remains unlikely that neuropathic pain-related behavior
would stop so abruptly after verbal correction by the owner as was
seen in this case.

Compulsive disorders (CD), or stereotypies, in small animals are
characterized by a constant and time-consuming repetition of
behaviors that appear to serve no obvious purposes (9, 10). Examples
of canine CD include barking, tail chasing, flank sucking, fly catching/
biting, circling, toy-chewing and self-mutilation behaviors (25-28).
The behavior shown in Supplementary video 1 includes barking and
looks like what has been described for flank sucking (28). Tail chasing
was considered, though the tail does not seem to be the object of chase
in this case. Luescher stated that “because a CD derives from conflict
behavior, an attempt should be made to identify and remove the cause
of conflict, frustration, and stress” (26). In the case reported here, it
may be that the source of stress was the implemented “rest” by the
owners. The dog was used to frequent walks and playing. The lack
thereof might have been a source of frustration. Indeed, according to
Luescher, an important stress-inducing factor is the lack of
predictability and control over the environment. “Inconsistent owner-
animal interaction” is specifically mentioned as an example.

For canine CD, various treatment modalities including training
methods and medications have been reported (25-28). Verbal
correction (or punishment, “scolding”) is frequently implemented by
owners (26, 29). Generally, this is not recommended by veterinary
behavioral specialists for a number of reasons (26, 29), including the
inability to apply owner-related punishment correctly and consistently
in the majority of cases. In this case, the behavior was specifically
related to the owner being present, which facilitated the owners’ ability
to apply the verbal correction consistently when the dog exhibited the
behavior for the three subsequent times. After that, the behavior was
not repeated by the dog.

This swift amelioration of the undesirable behavior in this case
after verbal correction by the owners was remarkable. To the authors,
this suggests that the term CD may not yet have been applicable to this
case, although there is no is no specific set time or number of
repetitions for an undesirable behavior to be classified as a CD. The
term “compulsive disorder-like” was discussed with the owners. Still,
a true CD would be unlikely to resolve after just four bouts (total) of
scolding by an owner. For CD, it is deemed of vital importance to start
treatment as early on as possible as outcome is negatively affected by
problem duration (26).

Limitations to this case report include the lack of a follow-up MRI
study to evaluate for the level of decompression and possible post-
operative complications and the lack of quantitative sensory
assessments (8). The complete lack of signs of hyperesthesia on clinical
examinations post-surgery when the dog was presented for evaluation
for the undesirable behavior did not merit such procedures at that
time. Consultation with a veterinary behavioral specialist for
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interdisciplinary management strategy evaluations was considered,
but the problem was resolved before the authors did so. Such
interdisciplinary approaches should be kept in mind for future
cases (25).

In conclusion, not every dog that undergoes surgery for the
treatment of thoracolumbar IVDE expressing signs possibly referable
to neuropathic pain in the post-operative period may, indeed,
be experiencing neuropathic pain. Undesirable behavior (“compulsive
disorder-like”) should be considered a differential diagnosis for dog
exhibiting constant and repetitive behavior in the post-
operative period.
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