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Sakaguchi et al (2023) report the results 
of a retrospective cohort study which 
aimed to assess whether the volume of 
disc material extruded is related to the 

severity of neurological signs in cases of type I 
thoracolumbar disc herniation. The study in-
cluded 70 small breed dogs with type I thora-
co-lumbar intervertebral disc herniation. The 
volume and height of the extruded disc mate-
rial and the severity of the cord compression 
were assessed using computed tomography 
myelography, with the disc immediately cra-
nial to the affected disc used for comparison. 

The volume of the affected disc was larger 
than the control, and there was a weak asso-
ciation between the extruded volume and the 
neurological severity. The authors conclude 
that herniated discs have a greater volume than 
controls and that there is some association be-
tween volume and neurological grade.  

Spinal disease can be associated with signs 
of pain in the absence of neurological signs, 
but pain can be manifested in different ways. 

Small animal Review

Olender et al (2023) performed a retrospec-
tive study to report on dogs with cervical 
muscle jerks related to cervical pain or spi-
nal disease. This study included 20 dogs with 
a history of bilateral jerks and cervical pain 
or myelopathy. All dogs had histories taken, 
clinical and neurological examinations and 
computed tomography studies performed, 
and all dogs had follow-up information avail-
able. All dogs were treated as indicated by the 
diagnosis. Of the 20 dogs in the study, 13 were 
French Bulldogs. 

The jerks were noted to be focal, repetitive, 
rhythmic contractions on one or both sides of 
the neck. All dogs had a cervical intervertebral 
disc extrusion diagnosed, with half of them at 
C2–C3. The overall prevalence of myoclonia in 
all dogs diagnosed with intervertebral disc ex-
trusion was 3.8% in the authors’ hospital. The 
authors conclude that the cervical jerks ob-
served may be a form of myoclonus and in this 
study they were only associated with cranial 
cervical intervertebral disc disease. Treatment, 

whether surgical or medical, led to a full recov-
ery. The exact mechanism is uncertain.  

Severe thoracolumbar disc extrusion can 
lead to a loss of nociception in the hindlimbs, 
and if this does not return quickly, for example 
after surgical intervention, this is considered a 
poor prognostic sign. Ripplinger et al (2023) 
performed a prospective study to ascertain the 
outcome in dogs which had undergone hemi-
laminectomy for thoracolumbar disc extrusion 
and that had not recovered nociception for at 
least 4 days. The study included 36 dogs, 22 of 
which eventually recovered some motor func-
tion. 

No effect was found on the recovery from 
the use of physiotherapy or anti-inflammatory 
drugs (either non-steroidal or steroidal), and 
age did not have an effect on recovery either. 
The median time to recovery was 30 days. The 
longer the time to regain nociception, the long-
er the time to recovery. A total of 17 dogs 
(47%) eventually returned to ambulation. Re-
covery of nociception in the first 5 weeks was a 
positive prognostic indicator. Clinicians should 
consider the possibility that dogs with deep 
pain deficits persisting after hemilaminectomy 
may still eventually become ambulatory.    CA
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Spinal problems resulting from intervertebral disc 
extrusion or protrusion are commonly encountered 
in clinical practice, with presentations ranging from 
chronic pain and paresis to acute paraplegia. Small 
breed chondrodystrophic dogs are predisposed to 
these problems. Surgery is often indicated, especially 
in severe acute cases. Three recent papers look at 
different aspects of disc herniation. https://doi.org/10.12968/coan.2023.0011
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L ong bone fractures in small animal patients such as rodents, rabbits and ferrets are frequently the result of traumatic events such as being trapped in wire cag-es and wheels or being stepped on or dropped by the owner (Miwa and Carrasco, 2019). Femoral fractures account for 30–40% of rabbit long-bone fractures (Sasai et al, 2018; Garcia-Pertierra et al, 2019). These fractures often occur in rabbits less than 2 years of age and are thought to result from the herbivores’ relatively thin and light cortical bone composition (Miwa and Carrasco, 2019). 
In rabbits, common locations for femoral fractures include the condyle, distal and mid diaphysis (Garcia-Pertierra et al, 2019; Dorlis et al, 2022). Despite the distal femur being the most frequent site of physeal fracture in canine patients (Sukhiani and Holmberg, 1997), naturally occurring distal femoral physeal fractures in rabbits do not feature within currently published case series’. The only case report detailing naturally occurring femoral physeal fractures reports spontaneous capital physeal fractures in a Continental Giant rabbit (Knudsen and Langley-Hobbs, 2010).

Rabbits are commonly used as an animal model for experimen-tal research as a result of considerations regarding economics, ani-mal handling and ease of achieving ethical approval (Mapara et al, 2012). While histologically, rabbit long bones have a very different microstructure from the bones of human beings (Wang et al, 1998; Martiniakova et al, 2005), some similarities exist between mid-di-aphyseal bone mineral density and fracture toughness (Wang et al, 1998). The use of rabbits as an animal model results in an abun-dance of literature covering experimentally induced fractures, but extrapolating this to the clinical situation is not straightforward. Bias is a well recognised cause of poor concordance between pre-clinical and clinical outcomes with animal study design playing an important role in this (Ioannidis, 2012). At best, experimentally induced fractures may be considered an approximate model for traumatically induced fractures; a standardised surgical approach followed by drilling a hole across a physis for example (Antero Makela et al, 1988) will not accurately replicate a traumatic injury to either the physis or the surrounding soft tissues.
 Comparison of femoral fracture fixation methods in rabbits is complicated by the paucity of studies detailing clinical patients, 

Cross-pin stabilisation of a 
distal femoral physeal fracture 
in a miniature Rex rabbit

This case report details the presentation, treatment and medium-term follow up for a distal femoral physeal fracture in a miniature Rex rabbit. A 5-month-old rabbit presented with right hindlimb lameness after attempting to escape and becoming entangled in a cage. On examination, instability affecting the distal right femur was noted, and radiographs revealed a Salter–Harris type I fracture. Open reduction and internal fixation was performed under general anaesthesia using four 0.7 mm cross pins. Satisfactory clinical and radiographic progress was noted 3 weeks postoperatively. At postoperative follow up 6 weeks later, lameness was mild and by 12 weeks the lameness had resolved. Radiographs taken 12 weeks postoperatively revealed that alignment, apposition and implant placement had been maintained and there was no evidence of implant-associated complications. Clinical union had been achieved. Remote follow up with the owners 7 months postoperatively revealed that the rabbit had returned to normal activity levels and experienced no adverse sequelae following the fracture’s repair. The satisfactory medium-term outcomes seen after cross-pin placement indicate that this may be an appropriate repair method for distal femoral Salter–Harris type I fractures in rabbits. To the authors’ knowledge, this is the first succesful cross-pin stabilisation of a Salter–Harris type I fracture in a rabbit of this age.   https://doi.org/10.12968/coan.2022.0003
Sydney R O’Neill DVM, Rotating Small Animal Intern, Veterinary Medical Center; Karen Lisette Perry BVM&S CertSAS 
DipECVS FHEA MRCVS, Associate Professor in Small Animal Orthopedics, Veterinary Medical Center, Michigan State  University College of Veterinary Medicine, 736 Wilson Road, East Lansing, MI, USA
Key words: rabbit | physeal fracture | Salter–Harris type I | cross-pin | femur 
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Chronic pain is a common condition that has been rec-

ognised as affecting almost 20% of the human popu-

lation worldwide (Breivik et al, 2006). Although the 

prevalence of chronically painful conditions in small 

animals is unknown, we can assume it is probably significant as 

a result of the increase in life expectancy. Chronic pain negatively 

influences the health and welfare of pets. The assessment of this 

condition has greatly improved over time as research has elucidat-

ed the pathophysiology of these diseases, and pain scoring scales 

and health-related quality of life instruments have been validated. 

However, the recognition and treatment of chronic pain is still con-

sidered limited (Robertson, 2008; Lorena et al, 2013). This clinical 

review presents how to approach two common chronic conditions 

(chronic intervertebral disc extrusion in dogs and osteoarthritis in 

cats), elucidating the pathophysiology of the pain presented, and 

explains the pain scoring systems available for the veterinarians 

with consideration given to different treatment options.

Chronic pain: an overview
Traditionally, pain was regarded as chronic when it lasted or re-

curred for more than 3–6 months (Merskey and Bogduk, 1994). 

This definition presents some limitations, as it does not take into 

account the variations in time between patients and conditions.

Chronic pain is currently defined as pain that persists past the 

normal healing time and hence has no protective purpose.

Sensitisation is a characteristic of chronic pain. It is a decrease 

in the threshold and an increase in the magnitude of the response 

to a noxious stimulus and can be peripheral or central, depend-

ing on the location. Repeated, prolonged and intense stimuli in 

the periphery may lead to central sensitisation through complex 

pathophysiological mechanisms.

Two characteristics of central sensitisation are hyperalgesia 

and allodynia. Hyperalgesia is defined as an increased response to 

a noxious stimulus, while allodynia is a response from a stimulus 

that is generally not regarded as painful.

The International Association for the Study of Pain (2021) rec-

ognises three main categories of pain: nociceptive, neuropathic 

and nociplastic:
	z Nociceptive pain arises from actual or potential threat to non-

neural tissue and is caused by the activation of nociceptors. 

	z Neuropathic pain is caused by a lesion or disease to the 

somatosensory nervous system and is further divided into 

central and peripheral, depending on the location of the injury. 

Nociceptive and neuropathic pain can co-exist

	z Nociplastic pain arises from altered nociception, despite no 

clear evidence of actual or threatened tissue damage causing 

the activation of peripheral nociceptors or evidence for disease 

or lesion of the somatosensory system causing the pain.

Pain can be divided into three main components: the sensory, 

emotional and cognitive component. The sensory component is 

the simple sensation associated with pain and ceases once the 

stimulus is removed. The emotional component instead gives rise 

to the feeling of suffering, even in the absence of an actual nocic-

eptive stimulus. The cognitive component is how the patient per-

ceives the pain, the association made with the pain and the condi-

tioned responses. When approaching animals with chronic pain, it 

Chronic pain in small animals: 

how to create a pain 
management plan

Chronic pain impairs the quality of life of pets. Although the exact prevalence is unknown, recognition of chronic 

painful conditions has increased in the last few decades. Osteoarthritis may affect up to 20% of the canine adult 

population, although  sources put this number higher, at up to 40%. Chronic pain has a complex pathophysiology 

and a variety of presentations. The assessment can be challenging, as there may be several pathophysiological 

mechanisms underlying one disease. This clinical review gives an overview of chronic pain and demonstrates how 

to approach two case examples using the diagnostic tools available and illustrating the treatment options. https://doi.

org/10.12968/coan.2022.0015

Camilla Ferrero, Anderson Moores Veterinary Specialists, The Granary, Bunstead Barns, Poles Lane, Hursley, Winchester, 

Hampshire, SO21 2LL, UK; Matt Gurney, Anderson Moores Veterinary Specialists, The Granary, Bunstead Barns, Poles Lane, 

Hursley, Winchester, Hampshire, SO21 2LL, UK. camilla.ferrero@hotmail.it
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The larynx regulates air flow to the ventilatory tract, protects the lower airway from aspiration during swal-lowing, and controls phonation. Diseases commonly affecting the larynx include paralysis, collapse, stenosis and neoplasia. Each condition results in an alteration in air flow that can increase the work of breathing. If air flow is completely occluded, collapse may occur. Dogs with conditions affecting the larynx present to their veterinarian with respiratory stridor, a change in phonation, coughing or gagging (Greenfield, 1987; Bur-bidge, 1995). The presentation and progression of clinical signs can be highly variable. Diagnosis of pathology affecting the lar-ynx is initially based on the animal’s clinical history and physical examination. A definitive diagnosis is obtained with a functional and structural laryngeal examination using either sedation or a light plane of general anaesthesia preceding intubation. Laryngeal assessment can be challenging because the plane of anaesthesia should relax the jaw muscles to allow examination with-out inhibiting laryngeal reflexes and inspiratory efforts. As the level of anaesthesia increases, breathing may become shallow, or apnoea may occur alongside cessation of active laryngeal movements (Bur-bidge, 1995). Drugs used to induce anaesthesia reduce laryngeal reflexes (Burbidge, 1995). The effect of different sedative and anaes-thetic drug combinations, assessment methods and complementary diagnostic aids for examining the larynx has been investigated. 

This review summarises the evidence currently available in the veterinary literature and identifies the most appropriate sedative or anaesthetic drugs for examination of the larynx and its func-tion. 
 

Databases used
PubMed and Google Scholar were used to identify relevant stud-ies for review. The search terms were ‘laryngeal assessment dogs, ‘laryngeal collapse’, ‘laryngeal paralysis’, ‘premedication laryngeal assessment’, ‘induction agent laryngeal assessment’ and ‘dogs’. Fur-ther studies and reports were obtained from the reference lists of the retrieved papers. In addition, related veterinary anatomy and anaesthesia textbooks up to April 2020 were reviewed. Articles were excluded if they did not provide anaesthetic drug informa-tion such as the doses used the route of administration or their ef-fects on laryngeal function or assessment. Only articles in English or with English translations were selected.

Assessment methods 
A definitive diagnosis of laryngeal disease requires laryngeal ex-amination to ascertain if the anatomy and function are abnormal. As previously mentioned, each disease can cause a change in air flow. Premedication and induction agents can further depress the processes of breathing and ventilation, which may lead to apnoea 

Laryngeal assessment in dogs: 
a clinical review

This article reviews the literature describing the anaesthetic and ancillary drugs used during the assessment of laryngeal function in dogs, and summarises the evidence for their use in clinical practice. A review of the literature was conducted using PubMed and Google Scholar, with the search terms ‘laryngeal assessment dogs’, ‘laryngeal collapse’, ‘laryngeal paralysis’, ‘premedication laryngeal assessment’, ‘induction agent laryngeal assessment’ and ‘dogs’. Further studies and reports were obtained from the reference lists of the retrieved papers. Related anaesthesia textbooks were also reviewed. Drugs used to induce anaesthesia affect laryngeal function by diminishing the laryngeal reflex. Based on the current literature, premedication using acepromazine and an opioid allows for the assessment of laryngeal examination without impairing laryngeal motion. Dexmedetomidine in combination with an opioid may offer an alternative, but there are no studies comparing these sedative drugs directly. Examination times were shorter with propofol compared to alfaxalone, while ketamine was not recommended as an anaesthetic induction agent for this purpose. The use of doxapram hydrochloride may be helpful, particularly when airway assessment remains equivocal. At low doses, doxapram causes minimal increases in arterial blood pressure and heart rate.  
https://doi.org/10.12968/coan.2022.0013Camilla Ferrero, Anderson Moores Veterinary Specialists, The Granary, Bunstead Barns, Poles Lane, Hursley, Winchester, 

Hampshire, SO21 2LL; Karla Borland,, Lumbry Park Veterinary Specialists, Selborne Rd, Alton, GU34 3HL; Carl Bradbrook, 
Anderson Moores Veterinary Specialists, The Granary, Bunstead Barns, Poles Lane, Hursley, Winchester, Hampshire, SO21 
2LL Rachel Bennett,, Department of Equine and Small Animal Medicine, University of Helsinki, Helsinki, Finland.  camilla.ferrero@hotmail.it
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Orthopaedic conditions, particularly fractures, remain 

one of the most common presentations in avian 

practice (Howard and Redig, 1993; Helmer and 

Redig, 2006). Orthopaedic conditions frequently 

seen in avian patients include fractures, luxations, degenerative 

joint disease and developmental abnormalities such as splay leg 

or scissor beak (especially in psittacine species). Th ese conditions 

may occur secondary to trauma or to an underlying pathological 

disorder such as metabolic bone disease or neoplasia. 

Although the principles of fracture management are the same 

in birds as in other species, many aspects diff er signifi cantly 

from human or small animal orthopaedics. Th eir anatomical and 

physiological peculiarities lead to diff erent biomechanics and 

pathologies. Th ere is limited scientifi c material published on avian 

orthopaedics, however many avian clinicians and researchers 

are applying recent advances in orthopaedic techniques to avian 

orthopaedics, while experienced clinicians have been modifying 

and improving already existing techniques, all contributing to 

further developing the fi eld. In the absence of new and improved 

techniques being widely published, clinicians may be unaware of 

recent advances that would enable them to better treat their patients, 

and may enable eff ective repair of previously ‘untreatable’ fractures. 

When treating birds with fractures, the clinician must be 

prepared to think laterally and consider each case individually, 

Review and advances in avian 

orthopaedic surgery: part 1 — 

introduction
Orthopaedic conditions, particularly (comminuted) fractures, are a common pathology in avian practice. This fi rst 

article provides an introduction including considerations of avian musculoskeletal anatomy, patient assessment, 

triage and initial stabilisation. Although the principles of fracture management in birds are similar to those in 

human or small animal orthopaedics, there are some signifi cant differences. The principal objectives in the 

management of avian orthopaedic conditions are to restore and maintain the longitudinal, lateral and rotational 

alignment of the bones, while causing the minimum iatrogenic damage. The clinician should always aim for a 

result as close as possible to normal functional anatomy. The degree of perfection required for postoperative 

return to normal function will be dictated by the species and initial life style of the patient. Avian bone cortices are 

signifi cantly thinner compared with mammalian patients and are inherently brittle, providing less holding capacity 

to fi xation elements. The objectives of patient stabilisation are to maintain circulation and oxygen exchange and 

provide analgesia, as well as to prevent any further damage or desiccation to traumatised tissues. 10.12968/coan.2017.22.2.104

Daniel Calvo Carrasco, LV CertAVP(ZM) MRCVS; Naomi Sandrine Shimizu, DVM MRCVS; Neil Alexander Forbes, 

VetMed DipECZM(avian) FRCVS; Great Western Exotics, Vets Now Referrals, Shrivenham Road, Swindon SN1 2NR

Key words: avian | orthopaedics | skeleton | triage | patient assessment

taking into account all the diff erent aspects that make each 

fracture unique as well as the temperament of the species (and the 

individual, where known), its lifestyle and the required return to 

normal function.
Th e principal objectives in managing avian orthopaedic 

conditions are to restore and maintain longitudinal, lateral and 

rotational alignment of the aff ected bones during the required time 

to allow healing, while causing the minimum iatrogenic damage to 

both skeletal and soft  tissues. Th e clinician should always aim for 

a result as close as possible to the original functional anatomy; the 

degree of perfection required for postoperative return to normal 

function will be dictated by the species and by the lifestyle of the 

patient (Forbes, 2016). 
Th e surgical approach should cause minimal trauma to the 

soft  tissues, including the delicate nerves and vascular supply. A 

rapid recovery and decreased complications are associated with 

protection of soft  tissue, minimal surgical time and good overall 

patient management (including analgesia, minimal stress and 

rest) (Redig and Ponder, 2016). 

Additionally, the bipedal nature of avian species should be 

considered during the immediate post-operative and recovery 

period when a pelvic limb is involved, as impaired function of one 

pelvic limb will create additional strain and weight bearing on the 

contralateral leg (Redig and Ponder, 2016).
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