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Pain in rabbits: a review 
for veterinary nurses, 
part three: management 
of chronic pain at home
Aneesa Malik  MSc RVN Cert VNES Cert VNECC

ABSTRACT: Pain management involves considering pain, recognising pain, and 
managing pain. Part One looked at assessment and recognition of pain. This 
discussed the physiological and behavioural signs that can indicate pain in rabbits. 
Part Two looked at managing pain in the hospitalised rabbit. Analgesic options are 
discussed to cover all aspects of the pain pathway. Dose ranges for constant rate 
infusions are available. Local anaesthesia and analgesia techniques are discussed. 
Part Three (this article) will look at managing the chronic pain rabbit at home, 
including a case study.
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Introduction
This article aims to provide a brief overview 
of chronic pain in rabbits, with a case study 
as an example. Chronic pain in rabbits has 
been covered extensively recently (Lowe, 
2019).

Managing chronically 
painful rabbits
Signs of chronic pain in rabbits can be found 
in the first article (Part One, ‘Assessment of 
Pain’).

We all know that it is no longer acceptable 
to say that an elderly pet with medical con-
ditions or mobility issues ‘is just getting old’. 
As with any condition, pain can (or should 
attempted to) be managed.

There are fewer options for chronic pain 
in rabbits than there are with dogs and 
cats, due to lack of research, and licencing. 
However, responsible rabbit ownership and 
demands for appropriate care of elderly or 
painful rabbits is increasing. This may lend 
research to become profitable: more anal-
gesic drugs may become available in the 
future.

The same principles for any chronic pain 
condition still apply (see Figure 1). This can 

be achieved with careful species-specific 
and individual consideration.

Use non-steroidal anti- 
inflammatories (NSAIDs)
Although more research is still needed, 
meloxicam has been the most studied 
NSAID. There is no set dose as yet, but the 
doses need to be much higher than those 
given to cats or dogs.

For instance, doses of 1 mg/kg Q24h for 
29 days produce therapeutic plasma concen-
trations, and no abnormalities on plasma 
biochemistry or gross necropsy and histo-
logical examination (Delk et al., 2014).

Doses of 1.5 mg/kg Q24h for 5 days have 
clinically effective plasma levels and no 
adverse effect on blood parameters (Turner 
et al., 2006).

The BSAVA Guide to Small Animal Pain 
Management states doses of 0.3 − 0.6 mg/
kg SID or BID (Hedley, 2019), and RCVS 
Knowledge (2020) concludes a daily dose 
of 1 mg/kg is recommended.

Turner et  al. (2006) also showed that the 
half-life and metabolism in rabbits caused 
barely perceptible plasma levels by 24 h: 
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therefore, the current recommendation is 
to dose twice daily (Varga, 2016).

In both the author’s limited experience 
with rabbits, and the SNORS rabbit sanc-
tuary’s extensive experience with rabbits, 
doses at or above 0.6 mg/kg, administered 
twice daily, are most effective at managing 
pain.

Regarding long-term use and concurrent 
renal issues, effects of meloxicam admin-
istration has been compared in cats that 
have both degenerative joint disease (DJD) 
and concurrent stable renal failure (CKD) 
(matched by age and International Renal 
Interest/IRIS stage). In stable CKD/DJD 
cats, meloxicam had no adverse effects on 
renal parameters when administered for six 
months. The CKD/DJD group that received 
meloxicam ‘fared better’, according to 
owner reports (described as ‘happier, live-
lier and more interactive’), than the CKD/
DJD group that did not receive meloxicam 
(Gowan et  al., 2011).This is attributed to 
pain reduction and improved quality of life 
for the meloxicam – treated CKD/DJD cats. 

However, there is no such information 
available in rabbits. Using the cat example, 
renal function may be closely monitored 
alongside long-term NSAID administration 

in known CKD rabbits, or alternatively 
adjunctive agents may be considered.

Use oral adjunctive 
agents
Tramadol
Metabolism of tramadol into the active 
form (M1) can depend on the species and 
the individual. Rabbits do produce M1. 
However, Souza et al. (2008) found that 
11 mg/kg did not reach plasma concentra-
tions in rabbits that would provide sufficient 
analgesia in humans, for clinically accept-
able periods. Greenacre (2019) states that 
rabbits make five different metabolites of 
tramadol, and levels drop precipitously after 
a few minutes of administration.

However, Udegbunam et al. (2015) found 
significant reductions in pain parameters 
such as heart rate, blood glucose and serum 
cortisol in laboratory rabbits given 10 or 
20 mg/kg of injectable tramadol pre-sur-
gery, (followed by twice daily post-opera-
tively), in comparison to a control group.

Pharmacokinetic data is variable: more 
research is needed into dosing and clinical 
efficacy, and long-term effects (Ali et  al., 
2015).

Currently, tramadol doses are 5–10 mg/kg 
q8 − 12 h, but the analgesic dose is not deter-
mined (Hedley, 2019, 2020). It is advised to 
use tramadol in conjunction with another 
agent, such as an NSAID (Hollwarth, 2020).

Gabapentin
There is insufficient research, but gabapen-
tin is known to have synergistic effects with 
opioids, and neuroprotective effects in rab-
bits (Kale et al., 2011). In clinical practice, 
current doses are 2–5 mg/kg Q8h (Hedley, 
2019, 2020).

Paracetamol
In small animal exotic formularies, the 
paracetamol dose is 200–500 mg/kg, 
although analgesic effects have been quoted 
at 10–15 mg/kg (Hedley, 2020). However, 
more research is required.

NMDA receptor antagonists
Amantadine has not been researched in 
rabbits from an analgesia perspective, to the 
authors knowledge, but a suggested canine 
dose is 3–5 mg/kg (Hedley, 2020).

Memantine has shown neuroprotective 
effects in induced nerve injury in labora-
tory rabbits (Ehrlich et al., 1999; Kim et al., 
2002).

a Figure 1.  Basic multi–modal plan for managing chronic rabbit pain.
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Buprenorphine
Anecdotally, buprenorphine can be given 
transmucosally in rabbits, chinchillas and 
guinea-pigs at the doses described in the 
BSAVA Exotics Formulary (Hedley, 2020). 
The author has a colleague that has 
reported pain reduction in chinchillas, 
rabbits and other small mammals when 
given buprenorphine transmucosally at 
home. The taste of the multi-dose prepa-
ration has been described as aversive in 
some species. There is a lack of informa-
tion about dosing and frequency. Doses of 
0.15 mg/kg every 8 hours have shown sig-
nificantly lower plasma levels and no real 
difference in pain scores compared to SQ 
administration of 0.05 mg/kg (Freijs, 
2016). However, anecdotally, transmuco-
sal buprenorphine is a management option 
of the chronic pain rabbit at home. In 
some cases, such as renal failure rabbits 
with concurrent chronic pain, subcutane-
ous catheters may be placed for fluid ther-
apy (Lennox, 2010), and owners can be 
trained to inject buprenorphine.

Joint supplements
Chondroprotective agents slow joint degen-
eration in laboratory rabbit arthritis models 
(Artuzi et al., 2020; Jeong et al., 2018; 
Tiraloche et al., 2005; Wang et al., 2007) 
(Figure 2). However, research is required on 
long-term use, side effects and dosing, as 
preparations are often variable. Intra-
articular injections of joint protective med-
ication and anti-inflammatories are 
described extensively in lab rabbits.

Administering tablet 
medication to rabbits
Some tablets can be hidden in a treat or dis-
solved in water and given by syringe, or 

when dispensed, dissolved in a volume of 
water to make a ‘mg/ml’ solution, and dosed 
accordingly. If medication is bitter tasting, 
this can cause difficulty in administrating: 
masking the taste with a palatable herb 
(such as fenugreek) may be successful.

Use rehabilitation and 
complementary therapies
Rabbits with chronic pain conditions (hind-
limb weakness, ataxia, head tilts, arthritis 
or spondylosis) benefit from physical reha-
bilitation techniques alongside multi-modal 
analgesia.

This should be only once the patient has had 
a work-up and a diagnosis has been reached. 
This is so that the rehabilitator knows what 
problem they are dealing with, so that no 
harm is caused inadvertently.

Rehabilitation techniques in pet exotics 
are an expanding (and much needed) field 
of work. This includes laser therapy, acu-
puncture and therapeutic massage, among 
other modalities. See Johnston (2015) and 
Goldberg (2019) (Figure 3 and 4).

For a video of a rabbit patient receiving 
physiotherapy and a successful physio 
patient, see: https://www.youtube.com/
watch?v=23zsM0MhFJU&feature=youtu.
be, and https://www.youtube.com/watch?v= 
ucJuUMsQisI&feature=youtu.be

Some rabbits with chronic pain may be 
candidates for hydrotherapy, highlighted by 
the YouTube rabbit celebrity ‘Heidi’ in 2013. 
However, these patients must be carefully 
selected and have a suitable temperament, 
as hydrotherapy may be likely to cause a 
lot of stress. Many rabbits with sub-opti-
mal husbandry have subclinical respira-
tory disease and a stressful event such as 
hydrotherapy may exacerbate this. Rabbit 
fur also takes a long time to dry, so extreme 

care should be taken to thoroughly dry and 
prevent chilling. This particular hydrother-
apy case may have been an exception rather 
than the norm.

As with all animals, rehabilitation is suc-
cessful if the therapist tailors the plan to 
the individual, utilises short sessions, and 
is sensitive to the behaviour of the patient.

Make environmental 
modifications
Figure 1 outlines environmental modifi-
cations, and these include traction floor-
ing, low sided resources such as trays and 
beds, and wide ramps or steps. Chronic 
pain rabbits may benefit from a deep, 
warm sleeping area: well-covered micro-
waveable heat pads such as the 
Snugglesafe™ is useful to warm part of the 
sleeping area.

Case study: Copper
Copper is a female rex rabbit, aged approx-
imately 8–9 years old (Figure 5). She was 
around 7 years old when admitted to the 
sanctuary. Prior to the sanctuary, it was 
known that she lived alone, was fed an inap-
propriate diet, received little exercise, and 
was slightly overweight.

Once under the sanctuary’s care, she was 
registered at a veterinary practice, vac-
cinations were started, and she was neu-
tered. This procedure was uneventful, 
except for finding a mass on a uterine 
horn that was deemed likely to be a uterine 
adenocarcinoma.

a Figure 2.  Commercial nutraceutical for
some exotic pet species.

a Figure 3.  Rabbit patient receiving 
physiotherapy. With kind permission from 
Donna Wills, at animalphysiotherapy.org.uk.

a Figure 4.  Acupuncture in a rabbit
osteoarthritis patient. Acupuncture is also 
useful in treating gut stasis symptoms. With 
kind permission from Esme Howell, 
Veterinary Acupuncturist.

https://www.youtube.com/watch?v=23zsM0MhFJU&feature=youtu.be
https://www.youtube.com/watch?v=23zsM0MhFJU&feature=youtu.be
https://www.youtube.com/watch?v=23zsM0MhFJU&feature=youtu.be
https://www.youtube.com/watch?v=ucJuUMsQisI&feature=youtu.be
https://www.youtube.com/watch?v=ucJuUMsQisI&feature=youtu.be


Clinical

Veterinary Nursing Journal • VOL 36 • May 2021 • Page 165© 2021 British Veterinary Nursing Association (BVNA)

a Figure 5.  Copper, a female rex who was 7
years old when admitted to the sanctuary.

She was gradually bonded to a companion 
rabbit, and started on an appropriate rabbit 
diet. She was transitioned onto a restricted 
quantity of 50/50 Burgess Excel™ and 
Science Selective™ pellets (5 g twice daily), 
appropriate greens, a variety of types of 
unlimited fresh hay, dried herbs and flow-
ers, which she was encouraged to forage for. 
Once on an appropriate diet and with more 
space to exercise in, she lost weight success-
fully (see Figure 6).

At the sanctuary, it was noticed her right 
hip was held differently to her left hip (see 
Figures 7 and 8).

Her symptoms were quite subtle: she was 
slightly less active than a normal rabbit, and 
her abnormal hip posture was pronounced 
at times. She adopted a particular posture to 
clean herself, rather than fully bend down 
(see Figure 9). It was noted there was often 
an area around her bottom that she was not 
able to clean effectively. This area had to be 
regularly checked and cleaned daily.

She was started on meloxicam (0.6 mg/kg, 
or 1 ml Loxicom dog™) twice daily, and a 
joint supplement (Health Span™ vegetarian 
glucosamine and chondroitin), mixed with 
fenugreek for palatability. She had mild 
pododermatitis that was treated with topical 
Sudocrem™ initially.

Some months later she presented with mild 
GI stasis, which resolved with buprenor-
phine, metoclopramide, meloxicam and 
syringe feeding. She was managed as an 
outpatient.

A few months later there was a suspicion 
that she was straining to urinate, so she was 
hospitalised to have a bladder scan and a 
free-catch urine sample. The scan was clear, 
and the urine sample showed some bacte-
ria, so enrofloxacin (Baytril™) at 10 mg/kg 
SID (once daily) was started. Enrofloxacin 
is generally effective in treating urogenital 
infections (Hedley, 2020). Free-catch sam-
ples can potentially have environmental 
contamination with bacteria. An alternative 
would be to obtain a more sterile sample 
by cystocentesis and perform a culture and 
sensitivity, to determine what antibiotic to 
use.

She was administered buprenorphine at 
0.04 mg/kg, and continued with meloxi-
cam at 0.6 mg/kg BID, and the behaviours 
resolved.

Six months later Copper had two GI stasis 
episodes in one week. On the first occasion, 
the behaviours were again very subtle – she 
had very slightly dull eyes, and was sitting 
with her lower right abdomen hanging 
down and hip protruding, indicating hip 
discomfort (see Figure 10). She was not 
eating.

She was administered an injection of 
buprenorphine prescribed to give at home. 
This behaviour resolved, and she went back 
to normal.

The second time, Copper was admitted to 
hospital, with mild gaseous volvulus and 
no faecal output. She had a biochemistry 
and haematology panel, which revealed 
a slightly high glucose level (12.9, ref-
erences ranges 4.17 − 8.06 mmol/l) and 
slightly high calcium (3.2, reference ranges 
1.4 − 3 mmol/l).

Hyperglycaemia can occur in rabbits as 
a result of stress, pain and anorexia. This 

is a common prognostic indicator of crit-
ical condition in other species, although 
the exact mechanism behind this remains 
unclear. In rabbits, the higher the blood 
glucose, the poorer the prognosis. Levels 

a Figure 8.  Abnormal right hip posture.

a Figure 9.  Copper had to adopt an
awkward posture in order to clean herself 
properly, due to the right hip pain.

a Figure 6.  Reduction of excess weight is an
important tool in managing musculoskeletal 
pain. a Figure 7.  Abnormal right hip posture.

a Figure 10.  Abnormal posture during the
second pain-related gastrointestinal stasis 
episode.
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above 20 mmol/l occur in rabbits with 
life-threatening conditions (Mancinelli, 
2016). A study comparing rabbits with con-
firmed GI stasis and confirmed intestinal 
obstruction revealed levels of 8.5 mmol/l 
and 24.7 mmol/l, respectively (Harcourt 
and Harcourt, 2012). In Copper’s case, her 
glucose was only mildly elevated. This could 
relate to the GI stasis being caught early and 
not left to progress. The sanctuary observed 
that Copper was potentially stressed by the 
heavy rain whilst in the car waiting to see 
the vet: this may also account for the ele-
vated result.

Blood sodium levels can also change 
with hyperglycaemia. Severe hyponatrae-
mia is also a poor prognostic indicator 
(Mancinelli, 2016), in Copper’s case her 
sodium levels were normal.

Hypercalcaemia can occur in rabbits due 
to renal failure, granulomatous disease or 
neoplasia (Huynh et al., 2016). Blood cal-
cium in rabbits is 30–50% higher compared 
to other mammal species, due to their dif-
ferent calcium metabolism (Johnson, 2009). 
In humans, hypercalcaemia can cause prob-
lems relating to the abdomen, kidneys, 
bones and psychological symptoms. In 
Copper’s case her calcium was only slightly 
elevated at 3.2 mmol/l; in another reference 
range this can be a normal result (Carpenter 
& Marion, 2018).

A high dose of buprenorphine was uti-
lised initially (0.05 mg/kg), and reduced 
as time went on, based on assessment. Full 
µ-agonists such as morphine or metha-
done, or high dose buprenorphine is now 
advised as initial management in gut sta-
sis caused by pain, in order to break the 
pain cycle (Pignon, 2018). She was treated 
with meloxicam at 0.6 mg/kg BID, raniti-
dine at 4 mg/kg BID, metoclopramide at 
0.5 mg/kg TID, cisapride at 0.5 mg/kg TID, 
simethicone at 0.6–1 ml by mouth, fluid 
therapy, syringe feeding and tempting to 
eat, until her stasis resolved.

Due to the still noticeable right hip pain, 
she was also started on gabapentin. She 
was discharged the following day on gab-
apentin (4 mg/kg TID), simethicone, and 
meloxicam.

There was an improvement after adding 
gabapentin.

A few months later she was re-examined for 
early-onset stasis symptoms. As she had uri-
nated on herself, there was a concern about 
her urinary function or a urinary infection. 
She was started on enrofloxacin (Baytril™). 

The veterinary surgeon had a concern about 
gabapentin and calcium metabolism caus-
ing the potential for bladder sludge, so the 
gabapentin was discontinued, and tramadol 
commenced at 10 mg/kg BID. Gabapentin 
has been shown to mediate inhibition of 
voltage-gated calcium ions into neurons, 
therefore gabapentin administration may 
affect blood calcium levels (Gröber and 
Kisters 2012), but the author could not find 
any specific studies on this.

However, it was since recognised that the 
urination on herself was a pain response 
behaviour. She either could not posture to uri-
nate, or felt too painful to move away from it.

Her pododermatitis was also re-examined: 
the left side was deemed to have worsened, 
so topical silver sulfadiazine (Flamazine™) 
was commenced.

Pododermatitis has various causes, such 
as excess body weight, lack of activity, 
improper substrate, anatomic or con-
formational abnormalities, poor hus-
bandry, improper nutrition, trauma and 
behavioural conditions (Blair, 2013). It is 
graded on severity. In Copper’s case, it was 
likely a result of uneven weight bearing 
due to right hip pain, her previous excess 
body weight prior to being admitted to 
the sanctuary and her breed predisposi-
tion (being a rex) (Bament & Goodman, 
2014). Treatment depends on the severity 
level, ranging from wound care, bandaging, 
topical medications, systemic antibiotics 
and analgesics, surgery, natural remedies, 
therapeutic laser and acupuncture; but 
always addressing the underlying cause 
(Blair, 2013). In this instance, using a topi-
cal medication, addressing the underlying 
cause, and providing a comfortable padded 
environment was planned. Flamazine™ is 
a suitable antibacterial topical preparation 
for her severity of pododermatitis (Bament 
and Goodman (2014).

There was no real improvement following 
the addition of tramadol and cessation of 
gabapentin. The sanctuary observed that 
she was better on gabapentin and meloxi-
cam, which suggests there is both a neuro-
pathic and inflammatory component to the 
chronic pain.

A repeat stasis episode the following month 
led to the decision to do a full work-up at 
her vets, which included a haematology and 
biochemistry and a general anaesthetic for 
full body radiographs. The blood results 
revealed nothing abnormal other than 
a slightly raised calcium again (but not 
increased from the previous time).

The radiographs revealed evidence of bilat-
eral hip dysplasia, with the right side being 
worse (Figures 11 and 12), a small buccal 
spur and a possible marble-sized structure 
near her bladder. Her spine was normal. 
There was no sludge in her bladder. The 
spur was a small finding and likely a result 
of her previous inappropriate diet prior 
coming to the sanctuary. She had a dental 
following her X-rays.

Hip dysplasia has both inherited and environ-
mental factors. Hip dysplasia has been studied 
extensively in laboratory rabbits, and created 

a Figure 11. The femoral heads are less 
rounded than normal, and there is an area 
of radio–opacity cranial to the acetabula 
indicating new bone formation, suggesting 
arthritic changes.

a Figure 12.  Second radiograph showing 
osteoarthritic changes.
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a Figure 14.  Copper was offered a low-sided 
litter tray but preferred to toilet in a hay-
filled cage base.

by surgical intervention, or by husbandry 
methods such as inappropriate flooring.

There are a number of potential differen-
tials for the possible/potential mass – the 
sanctuary plan to do further investigations 
if warranted, such as in the event of repeat 
pain episodes or weight loss, and it is mon-
itored at each check-up. Conceivably, the 
possible/potential mass could also be a 
source of pain.

Post-diagnosis, it was decided to continue 
meloxicam (0.7 mg/kg, or 1.3 ml Loxicom™ 
dog BID), tramadol and gabapentin was 
recommenced.

Copper was also started on regular laser 
therapy sessions. Laser therapy works by 
pulses of light modulating inflammatory 
mediators, leading to an anti-inflammatory 
effect. There are apparently no side effects, 
and is well tolerated by rabbits (Varga, 
2016).

Her posture improved following the re–
starting of gabapentin (see Figure 13).

Other options are described earlier (see 
Figure 1) such as acupuncture, electro-
therapy and physiotherapy. In a younger 
patient with only hip dysplasia, a femoral 
head and neck excision may be a surgical 
option, but Copper’s age and pre-existing 

bilateral arthritis makes her an unsuitable 
candidate for surgery. Extensive criteria 
would need to be met prior to considering 
this surgery in a rabbit.

Chronic pain, as with many diseases and 
conditions, should be managed in a ‘whole 
patient’ or holistic way.

Environmental modifications at home 
included a memory foam mat, a ramp (that 
she did not want to use!), non-slip matting, 
and a newly renovated run that was mostly 
turf, therefore good for her pododermatitis. 
She had a low-sided litter tray, but preferred to 
toilet in a hay filled cage base (see Figure 14).

Copper’s case shows how chronic pain was 
successfully recognised in a rabbit patient. 
Her subtle pain symptoms were noticed 
early, such as the slight changes in her pos-
ture, demeanour and behaviour.

The more obvious symptoms, such as 
recurrent GI stasis episodes and urine 
soiling, were also noticed early on and 
investigated. Pain was diagnosed, assessed 
and managed in an on- going and holistic 
manner.

This case also reveals how more interven-
tions or treatments may be required as the 
chronic pain condition deteriorates.

Copper is currently doing very well on 
meloxicam, gabapentin and tramadol, 
joint supplementation, laser therapy and 
modifications to her home environment. 
Her pododermatitis is much improved 
on this pain management regime. She no 
longer requires daily cleaning of the area 
around her bottom, as she is able to clean 
herself. She has become much more active 
and mobile.

Conclusion
In conclusion, chronic pain can be success-
fully diagnosed and treated in rabbits.

Recognising the subtle signs of chronic pain, 
then investigation and diagnosis is essential 
before management can be started. Chronic 
pain management is holistic, involving 
multi-modal analgesic therapies, and many 
other factors such as surgery, rehabilitation, 
complementary therapies, and modifica-
tions to the home environment.
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