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ABSTRACT

Chronic relapsing polyneuropathy was diag-
nosed in a 15-month-old cat with a 12-week his-
tory of limb weakness. The clinical course was
punctuated by spontaneous remissions and
relapse. There were two striking physical find-
ings, weak withdrawal reflexes and atrophy of
the proximal and distal limb muscles. Electro-
physiological findings typical of a demyelinating
motor neuropathy were present, namely small,
dispersed compound muscle action potentials,
markedly slow motor conduction and denerva-
tion potentials that were more prominent dis-
tally. Muscle biopsies showed changes consistent
with denervation and a paucity of myelinated
axons in intramuscular nerve bundles. The neu-
ropathy responded rapidly and completely to
prednisolone administration, which was slowly
tapered over several months.

INTRODUCTION

Specialised electrodiagnostic and histological
techniques became accessible to small animal
practitioners in the 1970s. Since then numerous
congenital and acquired polyneuropathies have
been described in dogs (van Nes 1986). There
have been surprisingly few reports of peripheral
nerve disease affecting cats. Apart from neu-
ropathies which develop as a consequence of
metabolic diseases such as diabetes mellitus
(Kramek and others 1984) and inherited primary
hyperchylomicronaemia (Jones and others 1986),
there have been only three well documented
cases of peripheral nerve disease in cats (Fleck-
nell and Lucke 1978, Lane and deLahunta 1984,
Shores and others 1987).

The present report concerns a cat which devel-
oped tetraparesis and atrophy of limb muscula-
ture as a result of peripheral nerve disease. The
clinical features of the case, including the
favourable response to glucocorticoid administra-
tion, resemble an earlier report of chronic relaps-
ing polyneuropathy in a young cat (Shores and
others 1987).

CASE REPORT

A 15-month-old neutered male cat was pre-
sented for investigation of limb weakness. The
problem developed abruptly when the animal
became depressed and inappetent and had diffi-
ulty walking. Twenty-four hours later the cat
could hardly walk and its forelimbs splayed
apart when it attempted to move.

The cat was initially presented to North Shore
Veterinary Hospital. On physical examination
diffuse limb weakness was evident, the
hindlimbs being worse affected. Withdrawal
reflexes were weak, but patellar jerks were nor-
mal. Paralysis ticks (Ixodes holocyclus) were not
found, values for routine haematology and a
comprehensive panel of biochemical tests were
within reference ranges and antibodies to Toxo-
plasma gondii were not detected. A tentative
diagnosis of neuromuscular disease was made
and the cat treated empirically with glucocorti-
costeroids (2 mg dexamethasone subcutaneously:;
then prednisolone 10 mg by mouth every 12
hours). The cat improved progressively over five
days to near normality. The dose of prednisolone
was gradually reduced over 21 days.

Severe limb weakness recurred six days after
the last dose of prednisolone. The cat improved
spontaneously over a four-day period and
remained normal for a week, but then relapsed.
Although weakness continued to wax and wane
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FIG 1. Photograph of the cat on the day of referral, 12 weeks
after onset of signs. Note the generalised muscle atrophy and
the semirecumbent posture favoured by the cat

Table 1. Motor conduction parameters

Ulnar nerve

Palmar CMAP amplitude Distal stimulation 4.5 (6-27) mV
Proximal stimulation 1.9 (5-23) mV
25 (49-87) m/s

2.2(0-8-1-8)ms

Conduction velocity
Residual latency

Sciatic/tibial nerve
Plantar CMAP amplitude Distal stimulation 1-4 (10-32} mV

Proximal stimulation 0.6 (8-23) mV

27 (59-78) m/s
4.1 (1-2-2-6) ms

Conduction velocity
Residual latency

Reference ranges in brackets from Malik and Ho {1989)

in severity, the overall condition of the animal
deteriorated over the next six weeks. The cat was
then referred for further investigation.

When the cat was examined at Sydney Univer-
sity Veterinary Teaching Hospital, 12 weeks after
the onset of signs, the most striking physical
finding was pronounced atrophy of proximal and
distal limb muscles (Fig 1). The cat was tetra-
paretic and reluctant to walk around the exami-
nation room, even under duress. Weakness was
more severe in the pelvic limbs. Apart from
exceedingly weak withdrawal reflexes, a detailed
neurological examination was unremarkable.
Proprioception, tactile sensation and (surprising-
ly) myotatic reflexes were all normal. These find-
ings indicated diffuse lower motor neuron
disease and the absence of passive ‘ventroflexion’
of the neck suggested weakness was more likely
due to neuropathy than myopathy (Taboada
and Merchant 1990). Routine haematology, bio-
chemistry (including muscle enzymes and
electrolytes) and urinalysis results were unre-
markable, as was a retinal examination. Intra-
venous administration of edrophonium (1 mg)
did not improve muscle strength.

Electrodiagnostic studies and muscle biopsies
were performed during gaseous anaesthesia us-
ing halothane in 66 per cent nitrous oxide.
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FIG 2. Compound muscle action potentials (CMAPs)
recorded from the palmar (A) and plantar muscles (B) in
response to distal {top traces) and proximal {bottom traces)
stimulation of the ulnar and sciatic/tibial nerve, respectively.
Note the temporal dispersion of the CMAP evoked by proxi-
mal stimulation of the sciatic nerve (B, bottom trace). Positive
sharp waves and fibrillation potentials recorded from the
plantar muscles using a concentric needle electrode are illus-
trated in C. Scale bars: 5 mV (A}, 2 mV (B), 0-1 mV {C}, 5 ms

Compound muscle action potentials (CMAPs)
recorded from the plantar and palmar muscles
following stimulation of the tibial and ulnar
nerves, respectively, were substantially reduced
in amplitude (Table 1; Fig 2; Malik and Ho
1989), and the plantar CMAP was dispersed in
time (Fig 2B). There was also marked slowing
of motor conduction (ulnar nerve 25 m/s, sciat-
ic/tibial nerve 27 m/s; Table 1). Repetitive nerve




stimulation studies were unremarkable. Needle
electromyography demonstrated denervation
potentials (positive sharp waves and fibrillation
potentials) in all limb muscles, however, abnor-
mal activity was more prominent in distal
muscles. All electrophysiological abnormalities
were more severe in the pelvic limbs. Sensory
conduction was not evaluated. These findings
indicated peripheral nerve disease and the
marked reduction of motor conduction velocity
was typical of a demyelinating disorder
(McCombe and others 1987).

Muscle samples were placed in saline-soaked
gauze swabs, then cooled on the freezing plat-
form of a cryostat, sectioned at 12 um and
stained with haematoxylin and eosin, trichrome,
periodic acid-Schiff and Luxol fast blue/silver.
Biopsies showed considerable variation in mus-
cle fibre size and other changes consistent with
denervation. Small intramuscular nerve bundles
were depleted of fibres, with only a few myeli-
nated axons visible in each fascicle. There also
appeared to be an increase in endoneural con-
nective tissue. No inflammatory changes were
observed in the biopsy specimens. Unfortunately,
peripheral nerve was hot biopsied.

Based on the previous favourable response to
glucocorticoid therapy and information available
in the literature (Shores and others 1987, Wilkin-
son 1988), prednisolone (7-5 mg by mouth every
12 hours) was administered to the cat (3-6 kg) for
three weeks. The cat’s appetite, muscle strength
and activity improved slowly and progressively
during therapy. When re-evaluated 18 days later
limb muscle mass was palpably increased and
withdrawal reflexes were stronger. The cat’s con-
dition continued to improve and prednisolone
dosage was gradually reduced over several
months (Table 2).

Fourteen weeks after commencing glucocorti-
coid therapy the cat (4.9 kg) was normal apart
from some increase in intra-abdominal fat and a
periorbital area of alopecia resulting from a Tri-
chophyton mentagrophytes infection. Muscle
bulk and strength were judged to be normal. The
dermatophyte infection was treated with griseo-
fulvin and the dosage of prednisolone reduced
further. Glucocorticoid therapy was discontinued
after eight months and the cat continues to do
well six months later.

Table 2. Protocol for prednisolone therapy for a 3-6 kg cat
with chronic relapsing polyneuropathy

7-5 mg every 12 hours for 3 weeks

10 mg every day for 4 weeks

7-5 mg every day for 4 weeks

5 mg every day for 4 weeks

5 mg and 2.5 mg given on alternate days for 4 weeks
5 mg every other day for 8 weeks

2.5 mg for every other day for 8 weeks

Prednisolone-responsive neuropathy in a cat

DISCUSSION

The cat’s diffuse limb weakness and muscle
atrophy resulted from peripheral nerve disease.
Marked slowing of motor nerve conduction, low
amplitude CMAPs and widespread denervation
potentials provided unequivocal electrophysio-
logical evidence of neuropathy, and muscle
histopathology was consistent with this diagno-
sis, Unfortunately, facilities for detailed nerve
histology were temporarily unavailable when
this cat was studied, so the morphological fea-
tures of the neuropathy could not be charac-
terised. However, the marked slowing of nerve
conduction velocity, dispersion of the plantar
CMAP and the favourable response to glucocorti-
coid therapy suggest the predominant pathologi-
cal change was demyelination, rather than axonal
degeneration (Dalakas and Engle 1981, Bethlem
and Knobbout 1987, McCombe and others 1987).
Furthermore, the disproportionately small size of
proximal-evoked CMAPs indicates conduction
block between the two sites of nerve stimulation.

The tendency for the cat’s disease to progress
through a series of exacerbations and remissions
is typical of the poorly understood human condi-
tion known as chronic relapsing polyneuropathy
(Dalakas and Engel 1981), steroid responsive
recurrent polyneuropathy (DeVivo and Engel
1970) or chronic inflammatory demyelinating
polyradiculoneuropathy (McCombe and others
1987). This disease is most commonly seen in
young adults. Affected people often improve
with immunosuppressive therapy and both the
present case and the cat reported by Shores and
others (1987} were cured by long term pred-
nisolone administration. Interestingly, both cats
were young adult males.

The specific neurological findings in this case
require further comment. Despite the cat’s obvious
weakness and muscle atrophy, its appreciation of
tactile stimuli and proprioceptive information
appeared unimpaired, suggesting that motor axons
were affected more than sensory afferents. About
20 per cent of humans with chronic relapsing
polyneuropathy are affected in this manner. Per-
haps this sparing of muscle spindle afferents pro-
vides an explanation for the only discordant
feature of the case, the persistence of the patellar
reflex despite severe motor axon dysfunction.
Unfortunately sensory conduction studies, which
may have provided information to support this
contention were not performed. The plantigrade
stance adopted by cats with diabetic neuropathy
(Kramek and others 1984) does not appear to be a
universal finding in cats with peripheral nerve
disease, for it was not seen in the present case or
the earlier case of Shores and others (1987).
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The similarities between the present case and
the report of Shores and others (1987) suggest
that cats with muscle atrophy and limb weakness
which remits and relapses might be suspected of
having a chronic relapsing polyneuropathy. Pur-
suing a diagnosis via electrophysiological testing
and, or, nerve biopsy is advisable, as glucocorti-
coid therapy would appear to be rewarding, at
least in some cases.
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ABSTRACT

Pathogenesis of canine
coronavirus infection

FIVE 10-week-old puppies were inoculated
oronasally with 10°* TciD50 of ccv-C54, an isolate
of canine coronavirus {[ccv), and killed three,
five, seven, 10 and 14 days later. The dogs had
mild diarrhoea from three to 11 days after inocu-
lation, approximately at the same time as the
virus was excreted in the faeces. Virus could be
isolated from the tonsils on day 3, and then from
small and large intestinal tissues up to 14 days
after inoculation; it was also isolated from liver
and lung tissue. No histological changes were
observed in any of the tissues, but antigen to the
virus was detected mainly in the epithelium
overlying gut-associated lymphoid tissue. Virus
neutralising antibody was first detected on day
10. Specific anti-ccv IgM was first detected in
plasma three days after inoculation and IgG on
days 4 to 7. Small amounts of anti-ccv IgG, IgM
and IgA were detected in duodenal secretions,
but none in bile.
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