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The clinical signs of diseases of the spinal cord 

depend on the localisation of the lesion. In lesions of 

the cervical spinal cord, gait disturbances which affect 

all four limbs can be seen (generalized ataxia, tetrapa-

resis, tetraplegia, hemiparesis, hemiplegia). In lesions 

localized caudal to the cervical enlargement, the gait 

disturbances are often limited to the hind legs (ataxia, 

paraparesis, paraplegia). In addition, diseases of the 

spinal cord are subdivided into compressive and non-

 The purpose of the current study was to describe 

electrodiagnostic tests applied in spinal cord disorders 

and analysis of the electrophysiological abnormalities 

recorded in dogs with neurological conditions. 

 51 dogs diagnosed with spinal cord disorders in 

Internal Medicine Clinic of the Faculty of Veterinary 

Medicine of Iaşi were included in the study. Electric 

biopotentials were recorded using the Electromyogra-

phy (EMG) program of a Neuropack S, MEB 9400 K 

(Nihon Kohden) electric diagnosis device. The exa-

mined areas were shaven, degreased using alcohol 

and Skine Pure (Nihon Kohden) abrasive paste, and 

the surface electrodes were applied using Elefix gel.

 Degenerative disorders were the most common in 

this category of conditions (47.05% of the patients), 

followed by traumatic (37.25%) and vascular (9.80%) 

conditions, and anomalies (5.88%). The electrophy-

siological tests, which revealed defects that impaired 

nerve roots and/or peripheral nerves, supported the 

prognosis and guided the physiotherapy of the pa-

tients' spinal conditions. Thus, the electroneuromyo-

graphy revealed neurogenic tracing characterized by 

spontaneous moderate to severe activity in the exa-

mined appendicular muscles, which consisted mainly 

of giant potentials, fasciculation potentials, sharp slow 

waves intricated with fibrillation potentials, giant po-

tentials intricated with positive slow waves and repeti-

tive discharge complexes. In conclusion, the spinal 

cord diseases diagnosis was set by corroborating va-

rious data collected by anamnesis, neurological exa-

mination, conventional and advanced imaging tech-

niques and electrodiagnosis tests. Electroneuromyo-

graphy was used for the periodic assessment of the cli-

nical status of these patients, and for therapy gui-

dance and support.
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 Prezentul studiu are drept scop descrierea testelor 

de electrodiagnostic aplicate în afecțiunile spinale și 

analiza aspectelor electrofiziologice înregistrate la 

câinii cu astfel de tulburări neurologice. 

 Au fost incluşi ȋn studiu 51 câini diagnosticați cu 

afecțiuni spinale prezentaţi la Clinica Medicală a Facul-

tăţii de Medicină Veterinară din Iaşi.

	 Achiziția biopotențialelor electrice s-a realizat cu 

ajutorul sistemului de electrodiagnostic Neuropack S, 

MEB 9400 K (Nihon Kohden) în programul Electromio-

graphy (EMG). Ariile investigate au fost tunse, rase, 

degresate cu alcool și pastă abrazivă Skine Pure 

(Nihon Kohden) și electrozii de suprafață au fost apli-

cați cu gel Elefix. Ponderea cea mai mare au avut-o tul-

burările degenerative la 47,05% din pacienți, urmate 

de cele traumatice la 37,25%, vasculare la 9,80% și 

anomaliile la 5,88% din cazuri. 

 Testele electrofiziologice au relevat anomalii care 

indică afectarea rădăcinilor nervoase și/sau nervilor 

periferici, susținând prognosticul și ajutând la ghida-

rea fizioterapiei. Astfel, electroneuromiografic s-au 

ȋnregistrat trasee de tip neurogen, caracterizate prin 

activitate spontană moderată spre severă ȋn muşchii 

apendiculari examinați, constând ȋn principal din po-

tențiale gigant, potențiale de fasciculație, unde lente 

ascuțite intricate cu potențiale de fibrilație, potențale 

gigant intricate cu unde lente pozitive și complexe de 

descărcări repetitive.

	 În concluzie, diagnosticul afecțiunilor spinale a 

fost pus prin coroborarea datelor anamnetice, a exa-

menului neurologic, tehnicilor de imagistică convenți-

onale și avansate și a testelor de electrodiagnostic. Cu 

ajutorul electroneuromiogramei s-a putut evalua pe-

riodic statusul clinic al acestor pacienți, ghida și justifi-

ca tratamentul.
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compressive diseases (1, 2). The determination of 

prognosis in spinal disease is done not only according 

to the cause of the lesion, but also the symptoms 

(localisation and extent of tissue damage). 

Generally, it can be said that a lesion in the area of 

the grey matter in either cervical spinal cord enlarge-

ment (C6–T2) or lumbar one (L4–S3) has a worse 

prognosis than a lesion that lies outside of these areas 

(3). This means that the prognosis tends to be more 

guarded with paralysis and loss of reflexes than para-

lysis and intact reflexes. Pain sensation is also used for 

determining the prognosis: if no pain sensation (noci-

ception) is present, then the prognosis is guarded to 

poor. Exceptions include acute compressive lesions 

that are associated with a high degree of oedema. 

After suitable therapeutic measures and treatment of 

the oedema, the pain sensation may return (4, 5).

Investigation of cerebro-spinal fluid (CSF) helps 

to determine whether there is a primary inflammatory 

disease or a secondary inflammatory reaction (tumor, 

acute disc disease). By CT, MRI, myelography or myelo 

-CT and electrophysiological tests, the lesions can be 

identified and characterised in the majority of cases 

(1, 3, 4).

The importance of electrical signal in the nervous 

system investigation for knowledge of the physiologi-

cal and pathological mechanisms lies in the fact that it 

is the most easily quantifiable. 

For this reason, electrophysiological techniques 

remain the most used both at the cellular level and at 

the system level, despite the many possibilities for the 

investigation of the neuromuscular system.

MATERIAL AND METHODS

The research was conducted between October 

2012 and January 2016 and included 51 dogs that 

were brought for examination to the Medical Clinic of 

the Faculty of Veterinary Medicine of Iaşi. Each patient 

underwent both clinical and neurological examina-

tions. A standard neurological examination was con-

ducted in all the patients, in comfortable thermal and 

mental conditions, after a period of accommodation 

with the examining veterinarian. It consisted of the 

assessment of their gait, postural reactions, spinal and 

cranial nerve reflexes. Both their personal and their 

family medical history were considered. 

In order to rule out the dogs with motor conditions 

of extra neuromuscular origin, all the patients under-

went blood tests:complete blood count, hepatic (trans-

aminases,gamma-glutamyl transferase, alkaline phos-

phatase, total protein, glucose, direct and indirect total 

bilirubin, cholesterol, total lipids, triglycerides, iron), 

renal (creatinine,urea nitrogen), ionic (total serum cal-

cium, potassium, phosphor, magnesiemia) and thyroi-

dal (TSH, FT4) biochemical profiles. Electric biopoten-

tials were recorded using the Electromyography (EMG) 

program of a Neuropack S,MEB 9400 K (Nihon Kohden) 

electric diagnosis device. The examined areas were 

shaven,degreased using alcohol and Skine Pure (Nihon 

Kohden) abrasive paste, and the surface electrodes 

were applied using Elefix gel. 

The motor nerve conductive velocity (mNCV) was 

recorded electroneurographically by testing the tibial 



and peroneal nerves of the pelvic limb; the ulnar, 

radial and median nerves of the thoracic limb. Bipolar 

surface electrodes were used to record the mNCV. The 

current intensity was increased progressively up to a 

level where the amplitude of the motor response re-

mained constant. In order to make sure that we recor-

ded the maximal response, we increased current in-

tensity by an additional 25 – 50%.  Table 1 shows the 

stimulation points and the muscles used to record the 

mNCV of the nerves tested by electroneurography.

The electromyographical test was conducted on 

the following muscles: deltoid, triceps, extensor carpi 

radialis and brachial biceps in the anterior limb, and fe-

moral biceps, quadriceps and cranial tibial in the pos-

terior limb. The active electrode, i.e. the electrode that 

collects the bioelectrical data, consisting of a single-

use bipolar concentric needle (50x0.45), was inserted 

through the skin in various areas and at different 

depths in the examined muscle, whereas the refe-

rence electrode was placed in the motor point of each 

muscle. In order to gather the information as accurate 

as possible on the clinical status of each of the exa-

mined muscles, they were tested in 5-10 areas.

RESULTS AND DISCUSSIONS

Degenerative disorders were the most common 

category of conditions (47.05% of the patients), fol-

lowed by traumatic (37.25%) and vascular (9.80%) 

conditions and anomalies (5.88%) The conventional 

imaging techniques (X-rays and myelography) and ad-

vanced imaging techniques (like CT scanning and MRI - 

nuclear magnetic resonance) were used both for diag-

nosis setting. The X-rays revealed 18 cases of traumatic 

lesions,19 cases of degenerative conditions and 3 cases 

of congenital defects. The X-rays re-

vealed that most of the traumatic 

lesions were vertebral fractures (n = 

6), followed by vertebral subluxation 

(3 cases) and thoracic-lumbar sec-

tion involvement. 

 By contrast, the most common 

lesions belonging to the degenera-

tive condition category were inter-

vertebral disk degeneration and/or 

calcification in the spinal canal (17 

cases) and different stages of spon-

dylosis (2 patients). 

 The myelographic test revealed 

post-traumatic herniated thoracic-

lumbar disks in  5 dogs,  despite the 
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fact that the X-ray was negative. Vertebral subluxation 

was detected accidentally in 3 patients. Computer to-

mography revealed Hansen II herniated disks (n = 7), 

whereas magnetic resonance showed post-traumatic in-

tramedullary hematoma (n=1), post-traumatic lesions, 

fibrocartilaginous embolism and 8 cases of herniated 

intervertebral disks. Post-traumatic intramedullary he-

matoma was shown on the NMR image by a blurred fusi-

form intramedullary area located in the area between 

the vertebrae T10 and T11 and a hyperintense signal on 

the T2 and T1 sequences before contrast agent admi-

nistration, whereas embolic infarction was characterized 

by a blurred medullary area along the C6 vertebra with 

hyperdense appearance on the T2 sequence and hypo-

dense appearance on the T1 sequence. In 4 dogs, herni-

ated disks appeared as protruding disks and were detec-

ted by a low signal between the vertebrae on the T1 and 

T2 images, and as disk matter extrusion in the spinal ca-

nal, which caused hyperdense signal on the MRI image 

in 2 dogs and mildly hypodense signal in other 2 dogs.

Degenerative Diseases

This category of diseases was represented by pro-

truded (n=7) and extruded (n=15) herniated disks and 

2 cases of spondylosis. Most of them were young (1-2 

years) and middle aged (5-7 years) dogs, usually male 

(n=20), belonging to the chondrodystrophic breeds. 

The most impaired breed was Dachshund with 6 cases 

(25 %) followed closely by the Pekingese patients cu 5 

cases (20.83%) and Shih Tzu with 4 patients (16.66%) 

(Fig. 1). These aspects are also shown in literature (5, 

6, 7), where the epidemiological data prove that 48-

70% of the impaired dogs belong to the chondrodystro-

phic breeds, in which the incidence rate of this category 
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of disorders exceeds 20%. The Maltese and Yorkshire 

breeds were represented by 2 dogs each (8.33%), 

whereas other breeds, such as Chihuahua, French bull-

dog, Labrador, Boxer and Cocker were less affected and 

represented by a single case each (4.16%) (Fig. 1).

The onset of the disorder, its symptoms and their 

progress allowed herniated disk classification in one of 

the two categories: Hansen I (disk extrusion) and II 

(disk protrusion). Type Hansen I herniated disk pro-

gressed gradually towards an acute stage in over 75 % 

of the patients (1-2 days from the advent of the clinical 

symptoms), became quickly acute in 20 % of the pa-

tients and chronic in only 5 % of them, whereas type 

Hansen II herniated disk progressed gradually to-

wards an acute stage in only 18% of the cases, simi-

larly to Hansen I and that described by literature (8, 

9), according to which interdiscal protrusion is chronic, 

subclinical in most of the cases. 

Out of the patients suffering from herniated disks 

(HD), 88.33 % of the cases (20 dogs) showed signs of 

thoracic-lumbar syndrome, 12.5 % (3 dogs) of cervical 

syndrome and one dog (4.16%) of lumbosacral syn-

drome. These results are similar to those described in 

literature (8, 9, 10). According to the anamnesis, the 

thoracic-lumbar syndrome with acutely progressive 

evolution started with sudden ataxia or a slight limp on 

one or both posterior limbs during or immediately after 

intense physical effort involving jumps, and then, i.e. 

about 24-48 hours later, it turned into non-ambulatory 

paraparesis, proprioceptive deficits and absent or even 

normal reflectivity, with nociception preservation in 

over 85% of the patients with type I HD.  

The cervical syndrome had an interesting mani-

festation in one of the patients, which consisted of 

right hemiparesis the onset of which was progressively 

acute. The dog felt acute pain on cervical spine pal-

pation and on head and neck extension, although its 

muscle tone was high. The limbs on its right side were 

paretic, accompanied by peripheral motor neuron 

signs and proprioceptive deficits, while the panniculus 

reflex was preserved. The acutely progressive evolu-

tion of the lateralized neurological deficits associated 

with the hyperesthesia and hypertonus present in the 

cervical area were suggestive for lateralized spinal 

cord compression, despite the fact that literature (9) 

argues that a herniated disk at this level cannot 

compress the spinal cord tissue due to the large dia-

meter of the spinal canal and that the HD only causes 

cervical discomfort or muscle twitching, but no neuro-

logical deficits (9, 11). In another dog, the quadripare-

sis materialized in head and anterior limbs extension, 

hindquarters paraparesis, absence of the posterior L3 

panniculus reflex, urinary incontinence, tail motility 

disappearance and acute pain in the inferior and ante-

rior thoracic cervical area. Its reflexes could not be 

evaluated due to the significant muscle hypertonus on 

the forequarters, whereas the hindquarters exhibited 

variable hyper-reflectivity.The quadriparesis with cen-

tral motor neuron signs support the cervical impair-

ment suspicion (12, 13), whereas urinary inconti-

nence, tail motility disappearance may be suggestive 

of multifocal spinal lesions.

The lumbosacral syndrome was characterized by 

the progressive subacute onset of paraparesis with 

peripheral motor neuron signs and proprioceptive de-

ficits. Signs of neurogenic muscle atrophy were detec-

ted in all the patients with Hansen II HD. Only 6 of the 

patients with HD with involvement of the thoracic-

lumbar section suffered from urine or feces continence 

conditions (5 dogs from urinary incontinence, 1 dog 

from urinary and feces retention). 

Two patients suffered from spondylosis (a 12-

year old Collie bitch and a 9-year old crossbreed she-

dog), and their symptoms were characterized by a 

progressively chronic onset with 2 previous relapses. 

The clinical signs of the crossbreed bitch consisted of 

lumbosacral syndrome (proprioceptive deficit, hypo-

reflectivity, neurogenic muscle atrophy on the hind-

quarters, variable urinary incontinence, no hypersen-

sitivity on panniculus reflex checking). The clinical 

signs of the Collie bitch werethose of central motor 

neuron with proprioceptive deficits, hyper-reflectivity 

and caudal L3 panniculus reflex disappearance. Since 

deep sensitivity was detected, the dogs' prognosis was 

good. 

Traumatic Diseases

19 patients (37.25%) included in our study suf-

fered from trauma, namely fractures (n=6), subluxa-

tions (n=3), traumatism-induced herniated disk (n= 

7), post-traumatic intramedullary hematoma (n=1), 

contusions and compressions (n=2). 

Car accidents, falls from heights, domestic vio-

lence and dog fights were the main causes of these 

traumatisms.As far as traumatisms distribution accor-

ding to symptoms are concerned, more than half of 

the patients (63.15% - 12 dogs) showed signs of tho-

racic-lumbar syndrome, 5 dogs (26.31%) exhibited 

signs of lumbosacral syndrome and only 2 (10.52%) 

experienced cervical impairment. These findings were 

similar to those described in literature (12), and the 
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high thoracic-lumbar section involvement incidence is 

accounted by the fact that it includes a rigid (thoracic) 

section and another section (lumbar) more rich in 

muscle tissue (7).

The cervical medullary syndrome was characte-

rized by sudden quadriparesis onset, accompanied by 

hyperesthesia with normal or hyper-reflectivity and 

proprioceptive deficits. On the other hand, ataxia with 

sudden onset and complicated with paraparesis or 

paraplegia associated with signs of central motor 

neuron (spastic paresis, late and moderate atrophy, 

with non-topographic sensitivity, with symptoms 

downstream from the location of the lesion) made up 

the thoracic-lumbar syndrome, whereas those accom-

panied by peripheral motor neuron (flaccid paresis, 

hypo-reflectivity, early and severe atrophy) made up 

the lumbosacral syndrome; all these symptoms were 

concurrent with various degrees of proprioceptive de-

ficits.

The feces continence tests revealed that when the 

injury involved the first lumbar vertebrae or the lum-

bosacral junction, the dogs (n=11) showed signs of 

spastic urinary retention (neurogenic bladder), asso-

ciated in some cases with feces retention (n=5). 

In acute traumatism, the urinary retention con-

sisted of enlarged bladder, hard on palpation, with ure-

thral sphincter in hypertonus (especially on probing) 

and urine excretion occurred with difficultly on trans-

abdominal palpation. In those with chronic trauma-

tisms, urine retention was detected by urine overflow, 

normal sphincter on palpation, and relaxed and nor-

motonic bladder, with slight effort on urine excretion 

by abdominal walls pressing. These spastic urinary re-

tention phenomena occur due to the impairment of the 

sensitive and motor neural pathways of detrusor mus-

cle innervation, and their presence is accounted for by 

the loss of inhibition of the urination control center 

located in the front lobe (1, 2).

 Urine and feces incontinence were only detected 

in patients with chronic lesions (n=7) and they consis-

ted of continuous urine excretion in drops or short gu-

shes, in the absence of the specific urination position. 

Urinary incontinence onset seems to be determined by 

detrusor muscle innervation disappearance; the mus-

cle becomes atonic due to the hyperdistension, which 

is a consequence of the lack of contraction, a pheno-

menon specific to lesions located in the medullary sa-

cral section, in the nerve roots and/or in the pelvic ple-

xus, as well as in the thoracic-lumbar section by spinal 

cord injury extension (1, 2).

The deep sensitivity perception tests allowed the 

determination of the dogs' clinical prognosis. Thus, 

deep sensitivity perception was intact in 70% of the 

patients, which means that their prognosis was good; 

it was abolished in 15.4 % of the cases, leading to 

guarded prognosis, and absent in 14.6 % of the pa-

tients, which indicated severe prognosis (3, 4). The 

analysis of nociception distribution depending on the 

impaired spinal section revealed that it was absent in 

all the thoracic-lumbar syndrome cases, which corres-

ponds to 100% prevalence.

Vascular Diseases

Vascular conditions (fibrocartilaginous embolism) 

were detected only in 5 bitches aged from 1 to 12 

years, belonging to non-chondrodystrophic breeds: 

Labrador (n=3) and Boxer (n=2). It is argued in litera-

ture that the rate of occurrence on sexes (male : fe-

male) of fibrocartilaginous embolism is 1:1 and 2.5:1 

respectively (3, 4), but our data should be interpreted 

considering the small number of dogs included in the 

study. Symptoms consisted of the non-progressive hy-

peracute onset (< 1 hour) of spastic monoparesis in 

80% of the patients, neurological signs of central mo-

tor neuron in 3 from the 5 patients and peripheral mo-

tor neuron in 2 dogs, with different degrees of proprio-

ceptive deficits, associated with the absence of pain 

and clinical signs asymmetry in 60% of the cases. 

Continence was detected only in 2 bitches. The panni-

culus reflexus was absent in the hindquarters T12, L1, 

L2 in 2 cases, L3 and variable in another bitch, which 

enabled us to locate the spinal lesion. Deep sensitivity 

perception was normal in 60% of the cases, which had 

good prognosis, abolished in 20% of the patients, 

which had guarded prognosis and absent in 20% of the 

dogs, which had severe prognosis. 

Anomalies

Three dogs included in our study had spine conge-

nital defects, namely hemivertebra. The clinical signs 

of these patients consisted of paraplegia, pain, kypho-

sis, and urine and feces incontinence. 

The electrophysiological tests, which revealed 

defects that impaired nerve roots and/or peripheral 

nerves, supported the prognosis and guided the phy-

siotherapy of the patients' spinal conditions. Thus, the 

electromyography revealed neurogenic tracing cha-

racterized by spontaneous moderate to severe activity 

in the examined appendicular muscles, which consis-

ted mainly of giant potentials (Fig. 2), fasciculation po-
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tentials (Fig. 3), sharp slow waves intricated with fibri-

llation potentials (Fig. 4), giant potentials intricated 

with positive slow waves (Fig. 5) and repetitive dis-

charge complexes (Fig. 6).

Fig. 2. Giant potentials 

(Dog, 7 years old, HD Hansen I)

Fig. 3. Fasciculation potentials (Dog, crossbreed, 

9 months old, hemivertebra T6)

Fig. 4. Sharp slow waves intricated with fibrillation 

potentials (Female, 5 years old, 

fibrocartilaginous embolism)

 The therapy of the patients with spinal conditions 

included steroidal and nonsteroidal anti-inflammatory 

drugs, surgical procedures (in some herniated disks, 

defects) and/or physical therapy. In most cases, the 

physical therapy consisted of 30 sessions, during the 

clinical signs were monitored using the Olby score. 

Thus, at the end of the rehabilitation program, 31 pa-

tients (46.26%) had completely recovered, with a final 

score of 14 points, 16 patients (23.28%) were consi-

dered recovered despite some minor neurological defi-

cits, with a final score of 12 or 13 points, 11 patients 

(16.41%) had different degrees of neurological deficits 

and 9 patients (13.43%) were declared non-recovered, 

could not walk and had severe neurological deficits.

  

Fig. 5. Giant potentials intricated 

with positive slow waves (Pekinese dog 

with Hansen II herniation)

  

Fig. 6. Repetitive discharge complexes 

(Crossbreed dog, 2 years old, vertebral fracture)

The patients that were administered conservative 

treatment consisting of anti-inflammatory drugs exhi-

bited more significant increases of the initial score af-

ter 10 sessions of physical therapy as compared to the 

patients that had undergone surgical therapy (n = 10) 

in which the recovery was slower and which exhibited 

a significant initial score increase only after 20 ses-

sions of physical therapy. The analysis of the recovery 

of the dogs with herniated disks which underwent sur-



38                                                                                                                                                                             Rev Rom Med Vet (2017) 27 | 1  

gery revealed that the recovery of patients with disk 

extrusion was slower or even limited as compared to 

patients suffering from disk protrusion, whereas the 

neurological deficit recovery of dogs with spinal trau-

matism older than 30 days was poor or inexistent.

CONCLUSIONS

1. The correct diagnosis of spinal diseases requires 

the corroborating of various data collected by anamne-

sis, neurological examination, conventional and ad-

vanced imaging techniques and electrodiagnosis tests. 

2. Electromyogram permits periodic assessment 

of the clinical status of these patients.
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