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CASE REPORT
Idiopathic polyradiculoneuropathy in a Bengal cat:
electrophysiological findings and 1 year follow-up
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This report describes a rapidly progressive loss of motor function in
a 16-month-old male neutered Bengal cat, beginning in the pelvic limbs and
progressing to involve all limbs and rendering the cat non-ambulatory. The
neurological examination revealed flaccid tetraparesis with decreased spinal
reflexes but preserved conscious proprioception and skin sensation. Extensive
electrophysiological tests were conducted including electromyography, motor
and sensory peripheral nerves potential recordings and ‘late’ potentials, defining
the electrodiagnostic characteristics of this disease. Based on the
electrophysiological findings, a generalised proximal and predominantly axonal
neuropathy affecting the ventral (motor) nerve roots was suspected. As no
aetiology was identified, this disease was classified as idiopathic
polyradiculoneuropathy. Over a year, the cat presented three separate episodes
of tetraparesis, each with a spontaneous complete recovery, consistent with the
reportedly good prognosis for this disease.
Date accepted: 13 March 2008 � 2008 ESFM and AAFP. Published by Elsevier Ltd. All rights reserved.
A
16-month-old male neutered Bengal cat
was presented to the The Queen’s Veter-
inary School Hospital for a rapidly pro-

gressive loss of motor function in all four limbs.
Clinical signs appeared insidiously over 2e3
days, beginning in the pelvic limbs and progress-
ing to involve all limbs and rendering the cat
non-ambulatory, before stabilising the following
week. The cat was examined 8 days after becom-
ing unable to walk. The cat had had a similar
episode at 6 months of age; at that time, motor
function improved significantly over 2e3 weeks
and took 3 months to return to normality. The
cat was vaccinated as a kitten, but not since,
and lived exclusively indoors.

No abnormalities were detected during general
physical examination, except marked, general-
ised muscle atrophy (paraspinal and appendicu-
lar muscles) with sparing of the cranial
musculature. The neurological examination
revealed flaccid tetraparesis but the cat remained
cam.ac.uk
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able to hold the head in a normal position (see
Supplementary material). Flexor reflexes, tibialis
cranialis and extensor carpi radialis reflexes
were decreased and the cutaneous trunci reflex
was absent bilaterally. Conscious proprioception
and skin sensation were well preserved. Cranial
nerve reflexes were normal and no change in
vocalisation was reported.

The clinical findings were consistent with
a generalised neuromuscular disorder, for exam-
ple, a myopathy, junctionopathy or a primarily
motor neuropathy. A cause could not be identi-
fied through examination of serum biochemistry
and complete blood cell count. Serology for
evidence of exposure to feline coronavirus was
negative. Exposure to toxoplasmosis was also
negative as evidenced by normal serum IgG
and IgM levels, on two consecutive blood sam-
ples taken 3 weeks apart.

Ten days after the onset of the tetraparesis, the
cat’s neurological signs were unchanged and
electrodiagnostic (Sapphire unit, Medelec,
Oxford Instruments, UK) investigations were
nd AAFP. Published by Elsevier Ltd. All rights reserved.
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conducted under general anaesthesia (propofol
(Rapinovet; ScheringePlough; 6.5 mg/kg, IV),
sevoflurane (Sevoflurane Baxter; Baxter),
oxygen) (Cuddon 2002).

Electromyography (EMG) revealed wide-
spread abnormal spontaneous electrical activity
(graded as þþ; range: 0e4þ (Kimura 2001)), con-
sisting primarily of positive sharp waves (Fig 1)
and more occasional fibrillation potentials in
most of the appendicular and paravertebral mus-
cles. The EMG of the head muscles was normal.

The left-side ulnar, tibial and peroneal nerves
were examined by nerve conduction studies, as
previously recommended in cats (Cuddon
2002), and the results are summarised in Table 1.
The residual M wave latency and F ratio were
calculated using previously described formula
(Cuddon 2002). Compound muscle action poten-
tials (CMAPs) were markedly reduced in ampli-
tude for all the tested nerves (Fig 2 and Table 1)
(Malik and Ho 1989). Temporal dispersion of the
CMAP was found in the tibial and peroneal
nerves and the peroneal CMAP was polyphasic
(Fig 2). Motor nerve conduction in the tibial,
peroneal and ulnar nerves was at the lower end
of the expected range compared to normal
values in cats (Table 1) (Malik and Ho 1989).
Conduction block was found in the ulnar nerve,
as evidenced by finding a proximal/distal
CMAP amplitude ratio of 0.4 with a change in
duration of 7%. The sensory wave of the pero-
neal nerve was easily recorded and of normal
conduction velocity (Table 1) (Redding and
Ingram 1984).

In order to distinguish distal from proximal
(nerve roots) disease, residual M wave latencies
and F wave studies were examined. Residual M
wave latencies of the three tested nerves were
Fig 1. Electromyographic recording obtained from the present
needle in the tibial cranial muscle, abnormal spontaneous elec
sharp waves (arrowheads).
within normal limits, whereas the latencies of F
waves were increased compared with normal
values in cats (Table 1) (Knecht et al 1985, Malik
and Ho 1989). The F ratio was markedly
increased (Cuddon 1995). Finally, examination
of cisternal cerebrospinal fluid (CSF) revealed
a normal cell count and a normal total protein
concentration. The CSF cytology was normal.

Based on the above electrophysiological find-
ings, a generalised proximal and predominantly
axonal neuropathy affecting the ventral (motor)
nerve roots was suspected. The absence of iden-
tified aetiology implies a categorisation as idio-
pathic polyradiculoneuropathy (IP).

The cat was discharged 4 days after the initial
consultation (14 days after the onset of tetrapare-
sis) and was already showing signs of improve-
ment. Passive physiotherapy over the next 2
weeks was advised. The cat was reported to be
able to walk almost normally 1 month later,
although mildly weak. At that time, the cat was
presented again to the referring veterinarian for
similar, but more profound, neurological signs.
This third bout regressed following 2 weeks hos-
pitalisation for supportive treatment. Four
months after this last episode, the cat was
described as normal by the owners. The last con-
tact with the owner was at 11 months after the
electrodiagnostic investigation and the cat was
normal.

This report describes the clinical and electro-
physiological findings in a cat presented with
a rapidly progressive flaccid tetraparesis, and
the clinical follow-up of the cat over a year. It
adds to the literature a detailed neurological
description of a polyradiculoneuropathy in
a cat, thus aiding other veterinarians in recognis-
ing this disease. This report also adds new
ed cat under general anaesthesia. After inserting a concentric
trical activity was recorded, consisting primarily of positive



Table 1. Numerical results of the electroneurographic examination of the cat

Stimulated nerve

Tibial Peroneal Ulnar

CMAP amplitude (distal stimulation) 2.7 7.5 3.5
Normal CMAP amplitude (distal stimulation) (Malik and Ho 1989) 20.9� 3.4 30.9� 6.6 18.8� 4.7
CMAP amplitude (proximal stimulation) 2.7 7.5 1.4
Normal CMAP amplitude (proximal stimulation) (Malik and Ho 1989) 15.6� 4.0 29.0� 6.2 15.7� 4.8
Motor nerve conduction velocity 75 83 83
Normal motor nerve conduction velocity (Malik and Ho 1989) 101.4� 12.9 88.3� 17.8 120.0� 24.4
Sensory nerve conduction velocity NT 99 NT
Normal sensory nerve conduction velocity (Redding and Ingram 1984) 80.2� 7.9 85.3� 6.8 89.2� 10.3
M wave residual latency 1.47 2.01 1.35
Normal M wave residual latency (Malik and Ho 1989) 1.8� 0.4 1.9� 0.6 1.3� 0.3
F wave latency 15.2 17.4 12.5
Normal F wave latency (Knecht et al 1985) 9.5� 1.0 NR 8.4� 0.9
F ratio 3.1 2.8 2.9
Normal F ratio (Cuddon 1995) 1.75� 0.2 NR 1.80� 0.21

CMAP’s amplitudes are expressed in mV, latencies in ms, distances in cm and conduction velocities in m/s. Distal
stimulation: tibial nerve¼ hock, peroneal nerve¼ stifle, ulnar nerve¼ carpus; proximal stimulation: tibial and
peroneal nerves¼ trochanteric fossa, ulnar nerve¼ elbow. NT¼ not tested. NR¼ not reported.Normal values
are expressed as mean� standard deviation.
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information about the natural course of the dis-
ease as this case showed three reversible epi-
sodes of subacute tetraparesis within 1 year
(Gerritsen et al 1996). Finally, very specific elec-
trophysiological tests such as the study of late
potentials (F wave) and the sensory potentials
have been conducted in our case. The recording
of those potentials is usually more difficult than
motor potentials because the amplitude of the
waves is in the range of the microvolts (mV).
Fig 2. Motor nerve conduction study of the left peroneal nerv
ing of potentials obtained after the proximal stimulation of the
after the distal stimulation. The first initial peaks that appear o
potentials represent the CMAPs of the peroneal nerve and the
The amplitudes of the CMAP are reduced (7.5 mV for both the d
stimulation: 30.9� 6.6, normal CMAP amplitude e proximal stim
shape of the CMAPs. The vertical bars are positioned at the lev
The distance between the proximal and distal stimulation poi
vertical bars allow the calculation of the conduction velocity o
was normal in this case (83 m/s, normal nerve conduction velo
Our case was presented with a very rapidly
developing symmetric flaccid tetraparesis and
markedly decreased flexor reflexes, but normal
patellar reflexes, preserved sensation (persis-
tence of conscious proprioception and normal
skin sensation), and normal cranial nerve
reflexes. This clinical picture is very similar to
the acute IP described in dogs and Guillane
Barré syndrome (GBS) in humans (Cuddon
1998, Hughes and Cornblath 2005). In many
e of the presented cat. The lower trace (A) shows the record-
peroneal nerve and the upper trace (B) shows the recording
n the left of the traces are the stimulation artefacts. The next
last potentials are the late potential or F wave (arrowheads).
istal and proximal CMAP; normal CMAP amplitude e distal
ulation: 29.0� 6.2) (Malik and Ho 1989). Note the polyphasic

el of the first peak of each CMAP obtained in traces A and B.
nts on the cat, divided by the time elapsed between the two
f the nerve impulse between the stimulation points, which

city: 88.3� 17.8) (Malik and Ho 1989).
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animals affected by peripheral nerve diseases,
the myotatic reflexes (as the patellar reflex) are
preserved, whilst flexor reflexes become notably
depressed, as in the case reported here. It has
been proposed in human medicine, that the my-
otatic reflexes may be useful for the distinction
between axonal and demyelinating polyneurop-
athy (patients with demyelinating disease have
a significantly greater loss of their myotatic
reflexes) (van Dijk et al 1999). In our case, the
electrodiagnostic results were more indicative
of an axonal type polyradiculoneuropathy,
which may account for the preservation of the
patellar reflexes. In previously described cats,
the patellar reflex was recorded as absent in all
the cases and post-mortem examination of two
of the cases revealed a mixed involvement of
the axons and the myelin (Gerritsen et al 1996).

The differential diagnosis in cats for acute pro-
gressive tetraparesis should include polyneuritis
of possibly immune or infectious origin, poly-
neuropathy resulting from exposure to a toxin
or polymyopathy, including that associated
with electrolyte disturbance such as hypokalae-
mia. In cats, only two case reports of polyneuritis
have been published (Lane and deLahunta 1984,
Malik et al 1991). Although one would be temp-
ted to include lymphoma in the differential diag-
nosis, this disease has not been associated with
IP in animals. In humans, immune mechanisms
triggered by lymphoma (paraneoplastic neurop-
athy) may initiate damage to the peripheral
nervous system (Magne et al 2005, Wanschitz
et al 2006).

Electrodiagnostic tests are crucial in precisely
localising the site of a peripheral nerve lesion
(ie, nerve root, axonal, axon terminals, neuro-
muscular junction, etc) and guide the clinician
regarding the value of obtaining a peripheral
nerve biopsy. If the disease affects only the nerve
roots, the histopathological diagnosis from the
peripheral nerve is frequently non-specific and
no help in the diagnosis (Gerritsen et al 1996).
Therefore, electrodiagnostic tests, which are min-
imally invasive, are of far greater value. The elec-
trodiagnostic findings obtained on the presented
cat were very similar to those reported in dogs
and in acute motor axonal neuropathy in
humans, which is one of the three main subtypes
of GBS (Cuddon 1998, Hughes and Cornblath
2005). In our case, abnormal spontaneous electri-
cal activity recorded in the muscles, combined
with decreased amplitude of the CMAP suggest
axonal loss. The nerve conduction velocities,
which reflect the integrity of the myelin sheath
of the peripheral nerves, were only moderately
reduced. Those findings, therefore, demonstrate
a balance towards greater axonal than demyelin-
ating lesions.

In dogs, the distal peripheral nerve trunks and
the dorsal nerve roots (sensory) are much less se-
verely affected than ventral nerve roots (motor)
(Cummings and Haas 1966). The sensory poten-
tials are usually easily recorded and have normal
conduction velocity (Cuddon 1998), as obtained
in the presented case for the sensory potential
of the peroneal nerve. The study of the late
potential (F wave) provides definitive evidence
of the involvement of the nerve roots. The F
wave represents a purely motor event and is
a means of assessing the ventral nerve root
(motor). In peripheral nerve diseases, the F
wave latency is increased, as observed in our
case. To assess the relative distribution of nerve
pathological findings (proximal versus distal
versus equal distribution), the F ratio can be
used. The F ratio is obtained with a specific for-
mula that basically divides the latency of the F
wave by the latency of the M wave. If the ratio
is greater than the reference value, it indicates
more severe involvement of the proximal seg-
ment of the nerve, as demonstrated in our case.

GBS in humans is thought to be immune-
mediated, based on epidemiological, histological
and experimental results and has been associated
with recent infection with Campylobacter jejuni,
vaccination or following surgical procedures
(Hughes et al 1999, Hughes and Cornblath
2005). Preliminary data in dogs have failed to
demonstrate a clear association between the dis-
ease and an underlying infectious cause. No sug-
gestive historical information was found in the
history and clinical examination of the presented
cat (Murray et al 2002). In dogs and humans, an
albumino-cytological dissociation is observed
with analysis of lumbar CSF but the presented
cat has had a cisternal sample which had a nor-
mal total protein concentration (Murray and
Cuddon 2002, Hughes and Cornblath 2005).

IP has a good prognosis in dogs and humans
(Cuddon 1998, Hughes and Cornblath 2005). In
previous reports in cats, the initial neurological
progression reached a peak at 3 days, with spon-
taneous remission within 4e6 weeks, which is
a very similar course to our cat (Gerritsen et al
1996). In the series of Gerritsen et al (1996), seven
out of nine cats recovered completely. Relapses
can occur in dogs but occur more rarely in cats
(Gerritsen et al 1996). A chronic relapsing polyra-
diculoneuritis has been described in a cat
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presenting abnormal high stepping gait, ataxia,
muscle twitching and loss of sensory perception
interrupted by several episodes of temporary
remission. This condition differs from our case
where the motor function was primarily affected
(Flecknell and Lucke 1978). During the recovery
period, support to eat and drink, manual expres-
sion of the bladder and prevention of pressure
sores are required. Respiratory complications
can also be seen in this condition and should
be monitored during the recovery period.

IP in cats is a rapidly progressive disease lead-
ing to flaccid tetraparesis or tetraplegia, decrease
or loss of spinal reflexes, but usually remarkably
preserved sensation. The clinical signs are not
characteristics but refer to a generalised neuro-
muscular disease. Electrodiagnostic tests help
to precisely localise the lesion, although it does
not provide an aetiological diagnosis. Thus, the
diagnosis is based on combining the results of
the neurological examination, the electrophysio-
logical findings, and possibly the history of
a recurrent disease. This disease should be recog-
nised by veterinarians as it exhibits a marked
discrepancy between the severity of the clinical
signs and the overall good prognosis, although
the early prognosis may be guarded because of
possible respiratory failure. Because complete
recovery is expected, it is of major importance
for the animal to base the prognosis on the com-
bination of the electrodiagnostic findings and
natural evolution of the disease and not on the
initial dramatic neurological signs.
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