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> Introduction
Diagnosing the cause of the mobility disorders of an animal can be difficult, a fact which 
is fairly common in mild disorders or disorders including multiple limbs. Usually lame-
ness is observed in orthopaedic conditions and paresis and/or ataxia in neurological 
disorders, although the opposite can also be observed. Taking a thorough history and 
performing a physical examination with emphasis in the orthopaedic and neurological 
evaluation, will provide the clinicians the necessary information so that they may reach 
the correct diagnosis.1

> Memorandum
 Gait. Each step includes a stance phase, during which the limb rests on the ground, and 
a swing phase, during which the limb is not on the ground but ambulates forward, with 
the latter being briefer than the former. When speed increases (trot, gallop) the swing 
phase increases in duration, whereas the weight bearing phase becomes briefer. Step 
width is the distance between two consecutive contacts of the limb on the ground.2

Upper motor neurons (UMΝ). These are efferent neurons that connect the cerebral 
cortex with the lower motor neurons and modify the activity of the latter. They 
contribute in starting and preserving motion and provide muscle tone to the extensor 
weight-bearing muscles against the effect of gravity. They have a suppressing effect on 
the deep tendon reflexes3 (Τables 1 & 2). 

Lower motor neurons (LMΝ). They connect the UMN with the corresponding 
functioning organs e.g. the skeletal muscles. Essentially these are the nerves. They have 
a stimulating effect on the deep tendon reflexes3 (Tables 1 & 2).

Animals presenting with l a m e n e s s  tend to reduce the stance phase during the gait 
cycle so as to reduce the duration of weight-bearing on the affected limb. The opposite 
is noted on the contralateral healthy limb. Lameness is characteristic of musculoskeletal 
disorders (bones, joints, tendons, muscles) causing pain and/or mechanical dysfunction 
of the limb. It is rarely observed in disorders of the nervous system.4

> Abstract

Diagnostic dilemma:  
neurological or orthopaedic 
case? 

A diagnostic dilemma commonly encountered by the clinician is whether the abnormal 
gait of a dog can be attributed to a neurological or an orthopaedic origin. In general, 
lameness is considered to result from orthopaedic disorders, whereas ataxia is expected 
to be neurological in origin. However, it is not uncommon to encounter cases with 
uncoordinated gait due to orthopaedic disorders (e.g. hip dysplasia) or lameness due 
to neurological disorders (e.g. nerve root signature). In order to solve this diagnostic 
riddle, the careful collection of data from the physical examination and, especially, from 
the orthopaedic and neurological examination, as well as from several diagnostic tests 
including imaging and electrophysiology testing are necessary.
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P a r e s i s  is defined as the reduced weight-bearing ability and/or the 
inability to consciously begin and complete the step cycle. The total 
inability for conscious movement (e.g. performing the gait cycle) is 
called p a r a l y s i s  and it is physically distinct. When the aforemen-
tioned neurological signs affect a single limb this is called monopa-
resis or monoplegia, respectively. In paretic animals, the step width 
varies.5 Therefore, when paresis is caused by UMN damage there is a 
delay in initiating the swing phase, and step width increases. Further-
more, an increase in extensor muscle tone can be observed (spastic 
paresis). It is worthy of note that in case of UMN paresis, simultaneous 
ataxia is usually observed (see below). On the contrary, in cases of 
LMN paresis step width decreases, and in more severe cases the limb 
may be unable to support the corresponding weight (flaccid paresis). 
Similar clinical signs are present in muscle and neuromuscular junc-
tion disorders.6

A t a x i a  is the absence of gait coordination and it can be caused by 
loss of proprioception (proprioceptive ataxia). It originates in con-
scious proprioceptive pathways and results in uncoordinated gait, 
with an increase of the distance between contralateral limbs (abduc-
tion), therefore resulting in giving the impression of a swinging mo-
tion in the trunk. Furthermore, the animal may walk supporting its 
weight on the dorsal aspect of the toes.7 An increase in duration of 
the swing phase may be evident (hypermetria), or a decrease (hy-
pometria) or the presence of both signs (dysmetria). When the ves-
tibular system is unilaterally affected, a head tilt is noted (vestibular 
ataxia). Τhe animal may suffer loss of balance or even roll around its 
horizontal axis toward the side of the head tilt. During bilateral vestib-
ular syndrome the head tilt may be absent.8 Finally, during cerebellar 
ataxia the limbs are abducted with uncoordinated range of motion 
and the presence of hypermetria is common without simultaneous 
loss of proprioception. Intention tremors of the head can also be 
noted.7

> Diagnostic investigation

History and physical examination
In order to diagnose a case with mobility disorders, one begins by 
obtaining a history and performing a physical examination. Com-
ponents from the signalment, such as age and breed, may be sig-
nificant in the diagnostic approach. In particular, several orthopae-
dic conditions, such as osteochondritis dissecans, are encountered 
in young animals, as opposed to bone tumours or cranial cruciate 
ligament rupture, which are more often encountered in middle aged 
or older dogs.9 Also, adults from chondrodystrophic breeds such as 
French Bulldog and Pekingese dogs, usually suffer from Hansen type 
Ι intervertebral disk disease in the cervical and thoracolumbar spine.1 
Labrador retrievers are more likely to present with elbow dysplasia 
compared to other canine breeds.10 Other necessary information that 
must be derived from the owner includes how the mobility disorder 
initially emerged, whether it was connected to a traumatic event, its 
duration, any possible deterioration, any previous treatment regi-
mens and their result, as well as the presence of clinical signs from 
other organ systems. Examples of musculoskeletal lameness include 
any disorders of the foot pads, during which extensive licking of the 
affected areas is reported and lameness is present while walking on 
rough surfaces.1

The physical examination should begin by obtaining the tempera-
ture and it should be detailed, so that any conditions non-related to 

ambulatory abnormalities can be detected. Pyometra is included in 
disorders in which lameness can develop, although aetiopathogen-
esis has not been clarified. Possible causes include several immune 
mechanisms, endotoxins, severe abdominal pain or even pressure 
exerted by the distended uterus to the peripheral nerves and cor-
responding muscles.11

Orthopaedic examination
Τhe animal is observed during standing, walking and trotting. This 
evaluation aids in investigating orthopaedic, as well as neurological 
disorders.12 Τhe animal is then guided across both a horizontal and an 
inclined, non slippery ground. Observing the animal during ascend-
ing and descending steps should not be overlooked, especially when 
the presence of neurological damage is being estimated.13 Τhe gait 
should be assessed while the animal is walking towards and away 
from the clinician. Furthermore, overall movement should be ob-
served from the side, and when the dog cannot support its weight, 
it is necessary to offer assistance so that the ability to move the limbs 
and coordinate movement can be assessed.14 One more critical point 
is the evaluation of even weight-bearing while walking. Usually, 60% 
of the total weight is supported by the thoracic limbs, whereas in 
some cases this distribution can change. A characteristic example 
is rupture of ligaments on the caudal surface of the carpi, in which 
carpal hyperextension leads to increased weight being redistributed 
to the pelvic limbs.13 During standing, there is usually an attempt to 
keep the affected limb abducted so as to reduce weight-bearing. In 
contrast to dogs, cats may conceal lameness or be unwilling to move. 
In order to verify the presence of lameness, they are released for a 
longer period of time inside the examination room, in order to adjust 
to their surroundings. They are placed far away from the spot where 
they may attempt to hide, so as to be forced to move towards it, while 
the clinician stands outside the examination room and observes the 
cat through the window of the closed door. Finally, the owner may 
bring a video which shows the cat moving in its home.12

A mild lameness may become apparent only during fast movement, 
whereas some animals may adopt a particular gait, during which they 
move ipsilateral limbs simultaneously. While this gait may be normal 
in some large animals, it may also indicate osteoarthritis because 
in this way overextension of the joints can be avoided. In cases of 
thoracic limb lameness, animals elevate their head when weight is 
supported on the affected limb, and lower it when the weight shifts 
to the contralateral healthy limb. Simultaneous to head lifting there 
is contralateral shoulder dropping.10 In cases of hind limb lameness, 
head lowering and extension of the neck is noted in an effort to trans-
port weight toward the front limbs. When the affected pelvic limb 
is placed on the ground, the head and neck downward movement 
may intensify in order to further reduce the weight distributed to the 
pelvic limbs. The movement of the tail is also indicative of lameness 
of the hind limb. More specifically, as opposed to the horizontal mo-
tion observed in normal dogs, it moves downward and up, with the 
latter noted when the affected hind limb touches the ground. With 
this motion the weight distributed to that limb is reduced. Simulta-
neous to tail motions, usually a tilt of the pelvis is noted toward the 
affected side. Dogs with pelvic limb lameness shift the thoracic limbs 
caudally, almost completely reducing weight bearing on the affected 
limb with minimal movement of the head during ambulation.4

Τhe dog is encouraged to sit or recline and then immediately to rise 
again, because these motions are performed with difficulty in condi-
tions like lumbosacral stenosis and osteoarthritis due to hip dysplasia. 
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In severe orthopaedic conditions simultaneously affecting both hind 
limbs, walking may not be possible, or steps with smaller width are 
observed in the affected limbs, resulting in a resemblance to neuro-
logical cases.7 Sometimes, when these animals run, the hind limbs 
are moved simultaneously (bunny hopping), so that weight is evenly 
distributed in both hind limbs and full extension of the affected joints 
can be avoided.2 Such disorders include hip dysplasia, patellar luxa-
tion, cranial cruciate ligament rupture, and hip and knee osteoarthri-
tis.8

After observing ambulation, palpating the muscles is necessary. Ini-
tially the examination is performed while standing, so that simultane-
ous palpation of the frontal and then caudal limbs is possible and any 
asymmetry between the two, mainly due to muscular atrophy, can 
be detected. This atrophy can result from reduced use of the affected 
limb or it can be neurogenic and it can also be unilateral or bilateral 
depending on the initiating cause. Furthermore, oedema and pain 
of the corresponding muscles can be observed. In this position, the 
spine and pelvis are examined, with particular attention to the sym-
metry of the latter.12 Pain during spinal palpation and findings from 
the neurological examination, that will follow, may guide the clinician 
towards a motility disorder of neurological origin.1,15 The orthopaedic 
examination continues with the animal reclining on its side, and it 
must always begin with the healthy limbs.12 All limbs are examined 
from the periphery to the center, meaning from the toes to the scap-
ula or pelvis. All the bones are palpated for pain or disfigurement, as 
well as the joints for possible reduction in range of motion and the 
presence of pain, oedema, crepitus or instability.1

Neurological examination
The neurological examination is performed initially during the or-
thopaedic examination, and is completed afterwards. In particular, 
during orthopaedic examination at a standing position, postural 
reactions are evaluated to aid in detecting disorders not apparent 
during walking.16 These include paw placing in abnormal position, 
wheelbarrowing, hopping, hemiwalking, the extensor postural thrust 
and tactile and visual placing. During proprioceptive testing the ex-
aminer’s hand should support the animal under the chest or pelvis 
for the thoracic and pelvic limbs, respectively, so that any painful dis-
orders of the limbs will not affect the postural reactions.15 Abnormal 
responses are indicative of neurological disorders. However, from the 
evaluation of the proprioceptive responses in a single limb, it is not 
possible to localise the lesion, because the normal response depends 
on the correct function of sensory neurons, the spinal cord, the brain-
stem, the thalamus, the cerebral cortex and the motor neurons.14 In 
contrast, the evaluation of the proprioceptive responses from all four 
limbs may offer significant information for lesion localisation. Further-
more, it is important to examine the cranial nerves and the level of 
consciousness because they may be disrupted by cerebral lesions.7 In 
cats, performing all these diagnostic procedures is challenging, there-

fore mostly hopping and wheelbarrowing are performed, as well as 
gradually sliding the limb laterally, which, in normal cats, will result 
in an immediatereturn of the paw to the normal standing position.16

The neurological examination is completed by assessing the spinal 
reflexes, mostly at a lateral recumbency. The most important spinal 
reflexes include the patellar reflex, the cranial tibial muscle reflex, the 
sciatic nerve reflex, the extensor carpi radialis muscle reflex, the anal 
and cutaneous trunci reflexes, as well as the withdrawal reflexes of 
the thoracic and pelvic limbs.17An abnormal response in the spinal 
reflexes, especially when it coincides with abnormal proprioception, 
may indicate lesions in the peripheral nerves, the spinal cord or the 
neuromuscular synapses.14 When the spinal reflexes are increased, it 
is indicative of UMN lesions, but when they are reduced or absent, 
it is indicative of LMN disorders.17 In particular, LMNs comprise the 
neuronal supply for the limbs, and therefore, their disorders may re-
sult in flaccid paresis or paralysis of the limbs and they are commonly 
associated with orthopaedic conditions. Other characteristic clinical 
signs for LMN syndrome include hyporeflexia or areflexia in muscles 
that are innervated by the spinal nerves.15 The latters are detected by 
palpating the muscles or performing mild flexion and extension of 
the joints of the affected limbs, because in normal animals there is a 
slight resistance during this movement. Furthermore, there is severe 
simultaneous muscle atrophy, which develops faster (in a period of 
1 week) than that, due to UMN atrophy or due to inactivity.12 By ap-
plying painful stimuli to the toes, deep pain perception is assessed, 
which is indicative of the severity of the neurological disorder.17 Par-
ticular care must be taken so that this test is not confused with the 
withdrawal reflex, in which the animal merely flexes its limb. When 
deep pain sensation is present, the dog will bark, try to bite or there 
may even be mydriasis or increase in heart and respiratory rate. One 
must be especially careful when musculoskeletal disorders affect the 
execution of spinal reflexes, e.g. the withdrawal and patellar reflex. 
Characteristic examples include cranial cruciate ligament, hip dyspla-
sia and myopathies, which may decrease the ability of the animal to 
fully flex its limb.8 Finally, in cases of nerve compression, such as dor-
solateral intervertebral disk disease (IVDD) or the growth of a tumour, 
the corresponding limb may not bear weight imitating lameness of 
musculoskeletal origin (nerve root signature).15,16

Other diagnostic examinations/tests 
Diagnostic tests that can be used to differentiate orthopaedic from 
neurological disorders include imaging (standard radiography, my-
elography, ultrasonography, computed tomography and magnetic 
resonance imaging), cerebrospinal fluid analysis in order to reveal 
inflammatory disorders or neoplasms in the central nervous system, 
synovial fluid analysis,7 and histopathology.1

More specialised diagnostics include electrophysiology testing, be-
cause it may confirm whether the motility disorder is a result of neu-

Table 1. Clinical signs of upper and lower motor neuron disorders39

Upper motor neuron Lower motor neuron 

Motor activity paresis or paralysis paresis or paralysis 

Spinal reflexes absent or reduced normal or increased 

Muscle tone reduced normal or increased

Muscle atrophy Severe, early - neurogenic late, mild - disuse
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ropathy or myopathy. Electromyography, nerve conduction studies 
and f-wave study, as well as repetitive nerve stimulation are included 
in standard electrophysiology testing performed in dogs under gen-
eral anaesthesia.15 Εlectromyography, in particular, can assess the en-
tire motor unit by recording muscle electrical activity and in particular 
the neurons of the ventral horn of the spinal cord and their neurax-
ons, the neuromuscular synapses and the muscle fibers.18

> Neurological or orthopaedic case? Examples 

Neurological disorders 
In the clinical setting, the most common mobility disorder is caused 
by herniation of intervertebral disks. Herniation of the nucleus pul-
posus (Hansen type I IVDD) occurs when the latter undergoes chon-
droid metaplasia.19 The severity of clinical signs can vary, from mild, 
with only spinal hyperesthesia, to severe with paraplegia and loss of 
deep pain sensation.20 This condition is mostly common in chondro-
dystrophic dog breeds and is usually observed in the cervical and 
thoracolumbar spine.19 In contrast, herniation of the annulus fibrosus 
(Hansen type II IVDD) commonly develops after fibrous metaplasia 
of the nucleus pulposus,21 hyperplasia or hypertrophy of the annulus 
fibrosus and prolapse of a portion of it in the spinal cord. This results 
in chronic compression of the spinal cord and demyelination19 and it 
is usually observed in the caudal cervical, thoracolumbar and lumbar 

spine.20 Nerve root signature with pain and lameness in a single limb 
may occur when a single intervertebral disk has compressed a spinal 
nerve root or is herniated in the spinal cord at the cervical or lumbar 
spine.15,16 Reaching a diagnosis of IVDD is based on clinical findings 
and especially on the neurological examination which is character-
ised by hypersensitivity of the spinal cord. The diagnosis is confirmed 
by imaging, including computed tomography, myelography and 
magnetic resonance imaging.15 In particular, in IVDD of the cervical 
spine, dogs have ataxia and paresis in all four limbs, as well as severe 
pain during cervical palpation, muscle spasm of the corresponding 
muscles and abnormal head position. In IVDD in the thoracolumbar 
spine, hypersensitivity in the area of IVD herniation, and paraparesis 
or paraplegia can be observed.22

Lumbosacral syndrome is usually manifested in large dog breeds and 
is one of the most common causes of paresis and/or hindlimb lame-
ness. It is commonly mistaken for hip dysplasia. Usually it is caused 
from degenerative myelopathy or idiopathic lumbosacral stenosis, 
fractures or subluxations in the lumbosacral spinal cord, as well as 
congenital abnormalities in this location. Other causes of this syn-
drome include diskospondylitis and tumours. Diagnosis is based on 
clinical findings such as gluteal and popliteus muscle atrophy, a re-
duced response in positional reflexes and pain during palpation of 
the lumbosacral spine,23 as well as imaging (standard, myelography), 
computed tomography and magnetic resonance imaging.24

Tumours of the spinal cord, vertebrae and spinal nerves can be a 
cause of lameness in animals. In particular, vertebral neoplasms and 
extradural tumours may compress the spinal nerves (nerve root sig-
nature) and result in lameness of the thoracic or pelvic limbs depend-
ing on whether the compression is located in the cervical or thora-
columbar spine, respectively.12 The pain caused by these tumours can 
have phases of exacerbation and remission, whereas in cases where 
the neoplasm has already been diagnosed, the acute manifestation of 
severe pain with simultaneous neurological signs is an indication of a 
pathological vertebral fracture. Diagnosis for vertebral and extradural 
tumours is obtained via radiographs (standard or during myelogra-
phy) and computed tomography. In contrast, in order to diagnose in-
tradural neoplasms, myelography, standard radiography, computed 
tomography or magnetic resonance imaging can be used.25

In the spinal nerves, schwannomas are usually encountered, and 
they are malignant. They are usually located in the spinal cord, near 
the spinal nerve roots.12 When they are located inside the vertebral 
canal, they may compress the spinal cord and, according to which 
segment is compressed, this can result in the corresponding neuro-
logical signs. In the cervical spine they may result in cervical pain and 
neurological deficits in the affected limb, and, rarely, to the rest of 
the limbs as well. In the cervicothoracic segment of the spinal cord 
they may cause Horner’s syndrome and affect superficial sensation. 
In contrast, schwannomas that compress the lumbosacral spine may 
lead to neurological deficits only in chronic cases.1 Νeoplasms can 
occur in the brachial or lumbar plexus and they are manifested by 
progressive lameness and muscle atrophy of the thoracic or pelvic 
limbs, respectively. The diagnosis can be reached with palpation of 
the mass, when the tumour is located outside the spinal cord, with 
radiographs (standard, myelography), with electrophysiology testing, 
computed tomography and/or magnetic resonance imaging. In hu-
man medicine, in order to diagnose peripheral nerve tumours, ultra-
sonography is also used.15

Finally, in polyneuropathies, the motility disorder usually initiates 
from the caudal limbs. With proper support, the dogs respond nor-

Table 2. Origin (UMN and/or LMN) of neurological disorders of the limbs, 
according to lesion localisation in the different functional segments of the 
spinal cord39

Site of injury
Thoracic limb 

deficit
Pelvic limb deficit

C1-C5 UMN UMN

C6-T2 LMN UMN

T3-L3 NORMAL UMN

L4-S3 NORMAL LMN

(C= cervical, T= thoracic, L= lumbar, S= sacral, UMN= upper motor neuron, 
LMN= lower motor neuron)
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mally to proprioceptive tests, deep tendon reflexes 
are absent or reduced and there is no ataxia. The 
muscles are flaccid and there is neurogenic muscu-
lar atrophy.26,27

Οrthopaedic disorders 
Ataxia and muscle weakness during walking is 
mostly observed in neurological disorders. However 
there are orthopaedic conditions that cause lack of 
limb coordination and increase in joint flexion and 
extension range of motion compared to the nor-
mal.1 Moreover, in certain orthopaedic disorders the 
steps are smaller in width and abnormal placement 
of the limb on the ground is noted with valgus or 
varus deviation.2

Thoracic limbs 
Muscle weakness during gait assessment observed 
in the front limbs may result from a dislocated 
shoulder joint, as well as an olecranial avulsion frac-
ture. Moreover, the avulsion or rupture of the triceps 
brachii tendon may limit the shoulder joint range 
of motion.1 During carpal sprains there is ligament 
injury and severe gait abnormalities are observed. 
Carpal hyperextension resulting from severed 
palmar ligaments, is usually caused by fall from a 
height. When all the carpal ligaments are severed, 
joint instability is apparent. Diagnosis is based on 
orthopaedic examination, stress radiography and 
magnetic resonance imaging. On the other hand, 
partial palmar ligament rupture cannot be diag-
nosed with radiography.28 Permanent contracture of 
the infraspinatus muscle and more rarely, supraspi-
natus muscle and teres minor muscle injuries, may 
be initially manifested as thoracic limb lameness 
during exercise that persists for about two weeks, 
without necessarily being connected to a previous 
history of trauma.1 After an intermediate time pe-
riod of a few weeks with normal motility, an obvi-
ous rotatory motion is manifested, as well as jerk-
ing movements of abduction and extension of the 
peripheral part of the limb as it is moved forward. 
During standing the peripheral part of the limb is 
abducted and the elbow is adducted. During the 
orthopaedic examination a reduction in range of 
motion of the joint is noted, and it is also possible 
to observe infraspinatus, supraspinatus and teres 
minor muscle atrophy. This condition resembles 
suprascapular nerve injury. Diagnosis of this muscle 
contraction is done by orthopaedic examination, 
electrophysiology testing, as well as histopathology 
in order to detect muscle atrophy and fibrosis.29

One more condition, which in severe forms could 
be mistaken for radial nerve paralysis is contraction 
of the flexor carpi ulnaris in puppies. During this dis-
order the carpus is in various degrees of hyperflex-
ion, no pain is evident and the animal can exercise 
normally. Diagnosis is based on the presence of an 
increasingly taut flexor carpi ulnaris muscle and the 
absence of neurological or radiological findings.30

Pelvic limbs
A characteristic example of muscle weakness dur-
ing walking is manifested in dogs with hip dysplasia. 
Diagnosis is reached through orthopaedic examina-
tion, since the dog usually has a stiff gait which de-
teriorates with exercise. There is simultaneous pain 
and crepitus in passive range motion movements of 
the hip joints, as well as a positive Ortolani sign. Ra-
diography plays an important role in order to reach 
the diagnosis.31 Furthermore, cranial cruciate liga-
ment rupture can lead to instability of the stifle joint, 
resulting in the mistaken impression that there is an 
ataxic gait. The rupture may be diagnosed during 
orthopaedic examination from the pathognomonic 
caudal drawer motion of the stifle. Moreover, patellar 
fractures, rupture/avulsion of the patellar ligament, 
intratarsal fractures and sprains of the tarsal joint 
can cause weakness during walking.1 Rupture of the 
Achilles tendon and gastrocnemius muscle avulsion 
can result in a dropped hock and plantigrade walk-
ing. In such cases, the diagnosis is based on the or-
thopaedic examination and gastrocnemius tendon 
function testing, as well as ultrasonography. Perma-
nent contraction of the quadriceps femoris muscle 
can lead to permanent extension of the knee joint 
and alterations in gait, whereas permanent contrac-
tion of the gracilis or semitendinosus muscle causes 
tarsal outward rotation and inward rotation of the 
knee and the peripheral part of the limb.32

Polyarthritis 
Polyarthritis can be a cause of abnormal ambulation 
in animals. Depending on the initiating cause, they 
can be classified as infectious or immune-mediated. 
Τhe typical signs include anorexia, lameness or even 
inability to rise, oedema and pain in the joints, as 
well as hyperthermia. The most commonly affected 
joints include the carpi, the knees and the tarsi.33 
Immune-mediated, non-ulcerative polyarthritis is 
the most common type and it is connected with 
systemic disorders, neoplasms, systemic lupus ery-
thematosus, drug administration (phenobarbital) or 
it may even be idiopathic. It is noted that dogs of 
the Αkita breed are predisposed to the disease.34

Myopathies/Synaptopathies 
These are congenital or acquired disorders of skel-
etal muscles or neuromuscular junctions. They are 
usually symmetrically distributed and some canine 
breeds are predisposed.35 Specifically, a form of con-
genital myopathy is noted on the 8th week of life in 
Labrador Retrievers.36 In these conditions the spinal 
reflexes and deep pain sensation are usually nor-
mal. Usually in myopathies, there is a generalised 
muscle weakness, which can be connected to in-
ability to exercise, exhaustion and stiff gait. In most 
cases, muscle weakness deteriorates with exercise. 
In contrast, in myotonic disorders, such as congeni-
tal myotonia, stiffness, which is a characteristic of 
myopathies in general, tends to improve during ex-
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Neurological or orthopaedic case? 

ercise. Furthermore, pain is elicited during muscle 
palpation, whereas localised or generalised muscle 
atrophy may be simultaneously evident,15 or the af-
fected muscles can be enlarged due to inflamma-
tion, contraction or hypertrophy.37 The diagnostic 
investigation includes evaluating the clinical signs 
in combination with electrophysiology testing.15 In 
standard haematology testing, there may be indica-
tions of infectious or immune-mediated aetiology, 
whereas biochemistry may reveal an increase in cre-
atine phosphokinase serum concentration, because 
it is directly linked to muscle diseases. The definitive 
diagnosis is reached through histopathologic ex-
amination of biopsy samples, which follows after 
locating the most severely affected muscle groups 
with electromyography.37,38

> Conclusion
It is common in the clinical setting for the veterinar-
ian to be called upon to decide whether cases of 
gait abnormalities are neurological or orthopaedic, 
so that the prognosis and treatment can be defined. 
In order to solve this problem clues from the signal-
ment, history, and physical, orthopaedic and neu-
rological examination are taken into consideration. 
Further diagnostics, such as imaging and electro-
physiology testing, could aid in this direction.1


