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CASE REPORT
Thiamine deficiency in a cat: resolution of MRI
abnormalities following thiamine supplementation
Viktor Palus DVM
1*, Jacques Penderis BVSc, MVM, PhD, DipECVN

2, Samuel Jakovljevic
DVM, MSc, DipECVDI

1, Giunio Bruto Cherubini DVM, DipECVN
1

1Dick White Referrals, Veterinary
Specialist Centre, London Road, Six
Mile Bottom, Cambridgeshire CB8
0UH, UK
2Division of Companion Animal
Sciences, Institute of Comparative
Medicine, Faculty of Veterinary
Medicine, University of Glasgow,
Bearsden Road, Glasgow G61 1QH,
UK
*Correspondence author. Tel.: þ44 01638
502013. E-mail: vp@dickwhitereferrals.c

1098-612X/10/100807+04 $36.00/0
Thiamine (vitamin B1) is an essential component of a number of metabolic
pathways and thiamine deficiency results in a progressive encephalopathy in
both humans and animals. Confirming thiamine deficiency is problematic and
relies on demonstrating reduced red blood cells transketolase activity, or indirect
methods including urinary organic acid analysis and dietary analysis. The
characteristic and selective vulnerability of different brain regions in carnivores
has been demonstrated by magnetic resonance (MR) imaging in the dog and cat
as an aid to diagnosis. A 2-year-old, female, domestic shorthair cat was
presented with an acute onset of seizures and ataxia. MR imaging was consistent
with thiamine deficiency and supplementation resulted in a progressive clinical
improvement. Repeated MR imaging 4 days after starting thiamine
supplementation revealed near complete resolution of the MR abnormalities.
Repeated MR imaging following appropriate therapy may be useful to further
confirm thiamine deficiency.
Date accepted: 10 April 2010 � 2010 ISFM and AAFP. Published by Elsevier Ltd. All rights reserved.
A
2-year-old, neutered female, domestic short-
hair cat was referred to Dick White Referrals
(DWR) for evaluation of seizures, ataxia and

altered behaviour. The cat was missing for 48 h pre-
ceding the onset of the neurological signs. At presen-
tation to the referring veterinary surgeon the seizures
were described as multiple episodes of partial com-
plex seizures with pupillary dilation, cervical ventro-
flexion and disorientation and lasting between 10
and 30 s each. There was no history of any exposure
to toxins or trauma and prior to going missing the
cat had no medical problems and was fully vaccinated
and dewormed. The cat was fed on a diet exclusively
comprising cooked or smoked salmon, cooked
chicken and milk. Complete physical examination at
DWR demonstrated no clinical abnormalities besides
the neurological abnormalities. Neurological examina-
tion revealed the cat to be obtunded, poorly ambula-
tory with tetraparesis and ataxia of all four limbs
and blind. The segmental spinal reflexes were in-
creased in all four limbs. Assessment of the eyes dem-
onstrated bilateral mydriasis with bilaterally
decreased pupillary light reflexes and menace
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responses. A Schirmer I tear test revealed tear produc-
tion of 13 mm/min in the right eye and 9 mm/min in
the left eye (normal¼ 20� 5 mm/min). No other def-
icits of cranial nerve function were present. The neu-
roanatomical localisation was multifocal intracranial.

Magnetic resonance (MR) imaging was performed
under general anaesthesia using a 0.4 Tesla permanent
magnet (Hitachi Aperto, Tokyo, Japan). The following
pulse sequences were obtained: T1-weighted pre- and
post-contrast (total dose of 0.5 mmol (1 ml) of
gadoteric acid (Dotarem; Guerbet, Roissy, France)),
T2-weighted and fluid-attenuated inversion recovery
(FLAIR). Images were acquired in transverse and sag-
ittal planes. Bilaterally symmetrical hyperintense foci
were observed on both T2-weighted and FLAIR im-
ages affecting the lateral geniculate nuclei (Fig 1A
and B), caudal colliculi (Fig 2A), facial nuclei (Fig
2A) and medial vestibular nuclei (Fig 2B). The hyper-
intense lesions on T2-weighted and FLAIR images ap-
peared hypointense on T1-weighted images (Fig 1C).
No contrast enhancement was evident on post-con-
trast T1-weighted images. Analysis of cerebrospinal
fluid collected from the cisterna magna was consistent
with blood contamination, but was otherwise unre-
markable. Blood serological tests for toxoplasma
IgG/IgM, coronavirus titres, feline immunodeficiency
d AAFP. Published by Elsevier Ltd. All rights reserved.
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Fig 1. Transverse MR images at the level of the thalamus in a cat with thiamine deficiency: T2-weighted (A), FLAIR (B),
T1-weighted (C) sequences. Bilaterally symmetrical hyperintense lesions are present on both T2-weighted (A) and FLAIR
(B) images affecting the lateral geniculate nuclei (arrow). The hyperintense lesions on T2-weighted and FLAIR images are
hypointense on a T1-weighted (C) image (arrow). Transverse images (D, E, F) are corresponding to the images (A, B, C),
4 days after initiation of thiamine supplementation. The symmetrical hyperintense lesions on T2-weighted (A), FLAIR (B)
and hypointense lesions on T1-weighted images (C) have largely resolved.
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virus, feline leukaemia virus, feline calicivirus, her-
pesvirus and parvovirus were negative.

A presumptive diagnosis of thiamine (vitamin B1)
deficiency was made in this case on the basis of the
diet, the clinical and neurological presentation and
the MR findings.1,2 Confirmation of a presumptive di-
agnosis of thiamine deficiency is also possible through
demonstrating a rapid clinical response to supple-
mentation with thiamine. It has also been suggested
that the earlier thiamine supplementation is instigated
the better the clinical outcome.3 In this case thiamine
supplementation was started immediately following
MR imaging and comprised dietary supplementation
with oral thiamine at a total dose of 50 mg q 12 h for
1 month (Thiamine tablets; Natrahealth, UK), subcuta-
neous injections of a vitamin B-complex (Anivit 4BC;
Norbrook Laboratories, Newry, Northern Ireland) at
an initial dose of 4 ml (140 mg of thiamine), followed
by twice daily injections of 1 ml (35 mg of thiamine)
for 4 days and a change in the cat’s diet to include
a commercial cat food. The clinical signs resolved
over the following 4 days, including a return of nor-
mal vision and restoration of normal tear production
in both eyes. MR imaging of the brain was repeated
at 4 days after starting thiamine supplementation
and this demonstrated virtually complete resolution



Fig 2. Transverse T2-weighted MR images in a cat with thiamine deficiency at presentation (A and B) and 4 days after start-
ing thiamine supplementation (C and D). Bilaterally symmetrical hyperintense lesions are evident at the level of the caudal
colliculi (A, filled arrow), facial nuclei (A, open arrow) and medial vestibular nuclei (B, arrow). Following 4 days of thiamine
supplementation there is near complete resolution of the MR imaging lesions (C and D).
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of the MR imaging changes (Fig 1DeF and Fig 2C and
D). One year after initial presentation, a follow-up
clinical examination demonstrated no clinical or neu-
rological deficits.

Thiamine is essential in carbohydrate, amino acid
and fatty acid synthesis and metabolism, comprising
an essential component of transketolase and 2-oxoacid
dehydrogenases.4 Thiamine is destroyed by heat, sul-
phur preservatives and in diets with high thiaminase
activity, such as raw fish. Thiamine deficiency results
in a progressive encephalopathy in both humans and
animals, with the particular vulnerability of the brain
due to its reliance on metabolic pathways requiring
thiamine for energy metabolism and neurotransmitter
synthesis.5 Thiamine deficiency is a well-recognised
entity in carnivores. Cases of naturally occurring or
experimentally produced thiamine deficiency have
been described in cats,2,6,7 dogs,1,8e10 mink,11 and
foxes.12 The neurological signs of thiamine deficiency
in cats vary, and may include impaired vision, mydri-
asis, ataxia, vestibular signs and seizures. These signs
are often preceded by anorexia and vomiting.2,7 Thia-
mine deficiency has been described in cats in connec-
tion with a variety of diets: meat preserved with
sulphur dioxide,13 commercial food,2 or fish contain-
ing thiaminase.6 In this report, the cat had been fed ex-
clusively on a diet of cooked chicken, milk and
salmon that was either cooked or smoked. It is likely
that the thiamine deficiency in this case was caused
by the cooking process degrading the thiamine, rather
than due to high thiaminase levels within the diet as
thiaminase is destroyed by cooking and it has been re-
ported that smoked salmon does not contain thiami-
nase.14 The diagnosis of thiamine deficiency in
carnivores may be suspected on the basis of the his-
tory (in particular diet) and clinical presentation, but
absolute confirmation is technically difficult and relies
on the demonstration of reduced transketolase activ-
ity in red blood cells, or other indirect methods in-
cluding urinary organic acid analysis and dietary
analysis.1,2,15 Several mechanisms have been impli-
cated in pathogenesis of selective neuronal loss in thi-
amine deficiency, including impaired cerebral energy
metabolism, lactic acidosis or the release of gluta-
mate.16 The pathological features of thiamine defi-
ciency in cats have been described and are
characterised by symmetrical petechial haemorrhages
located in the caudal colliculi, lateral geniculate bod-
ies, medial vestibular, oculomotor, red and habenular
nuclei and periaqueductal grey matter. Histopatholog-
ical features are characterised by haemorrhages, neu-
trophil oedema, neuronal degeneration, gliosis and
prominent capillaries with oedematous endothelial
cells.3,6,7,13 This selective vulnerability of consistent
grey matter regions of the brain evident on neuropa-
thology has previously also been demonstrated by
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MR imaging in both the dog and cat and this can be
a useful aid in the diagnosis.1,2

This report highlights the value of MR imaging in
the diagnosis of thiamine deficiency, with additional
confirmation of the diagnosis through resolution of
the MR abnormalities occurring rapidly in response
to appropriate therapy. If MR imaging is planned in
a case of suspected thiamine deficiency it is important
to recognise that the MR imaging features of thiamine
deficiency will resolve relatively quickly following
supplementation with thiamine and MR imaging,
therefore, cannot be relied upon to make a retrospec-
tive diagnosis of thiamine deficiency once treatment
has been started and clinical improvement has
occurred.
References
1. Garosi LS, Dennis R, Platt SR, Corletto F, De Lahunta A,

Jakobs C. Thiamine deficiency in a dog: clinical, clinico-
pathological, and magnetic resonance imaging findings.
J Vet Intern Med 2003; 17: 719e23.

2. Penderis J, McConnell JF, Calvin J. Magnetic resonance
imaging features of the thiamine deficiency in a cat.
Vet Rec 2007; 160: 270e2.

3. De Lahunta A, Glass E. Visual system. In: De Lahunta A,
Glass E, eds. Veterinary neuroanatomy and clinical
neurology 3rd edn. St Louis: Saunders Elsevier, 2009:
389e432.

4. Lonsdale D. A review of the biochemistry, metabolism
and clinical benefits of thiamin(e) and its derivatives.
Evid Based Complement Alternat Med 2006; 3: 49e59.
5. Loose NL, Rudloff E, Kirby E. Hypoglycaemia and its ef-
fect on the brain: state-of-the-art review. J Vet Emerg Crit
Care 2008; 18: 223e34.

6. Jubb KV, Saunders LZ, Coates HV. Thiamine deficiency
encephalopathy in cats. J Comp Pathol 1956; 66: 217e27.

7. Loew FM, Martin CL, Dunlop RH, Mapletoft RJ, Smith
SI. Naturally-occurring and experimental thiamine defi-
ciency in cats receiving commercial cat food. Can Vet J
1970; 11: 109e13.

8. Singh M, Thompson M, Sullivan N, Child G. Thiamine
deficiency in dogs due to the feeding of sulphite pre-
served meat. Aust Vet J 2005; 83: 412e7.

9. Read DH, Jolly RD, Alley MR. Polioencephalomalacia of
dogs with thiamine deficiency. Vet Pathol 1977; 14:
103e12.

10. Read DH, Harrington DD. Experimentally induced
thiamine deficiency in beagle dogs: clinical observations.
Am J Vet Res 1981; 42: 984e91.

11. Seidler D, Trautwein G. Thiamine deficiency encepha-
lopathy in mink. Acta Neuropathol 1971; 19: 155e65.

12. Okajima M, Shimada A, Kimura T, Morita T, Hikasa Y,
Yao M. Chastek paralysis in two wild foxes (Vulpes vulpes
japonica). Vet Rec 2007; 161: 206e7.

13. Studdert VP, Labuc RH. Thiamin deficiency in cats and
dogs associated with feeding meat preserved with
sulphur dioxide. Aust Vet J 1991; 68: 54e7.

14. Melnick D, Hochberg M, Oser B. Physiological availabil-
ity of the vitamins: II. The effect of dietary thiaminase in
fish products. J Nutr 1945; 30: 81e8.

15. Brin M. Erythrocyte transketolase in early thiamine defi-
ciency. Ann N Y Acad Sci 1962; 98: 528e41.

16. Hazzell AS, Todd KG, Butterworth RF. Mechanisms of
neuronal cell death in Wernicke’s encephalopathy. Metab
Brain Dis 1998; 13: 97e122.
Available online at www.sciencedirect.com


	Thiamine deficiency in a cat: resolution of MRI abnormalities following thiamine supplementation
	References


