
 94 

III. REFERENCES 

 

Adams, W.H., Daniel, G.B., Legendre A.M., Gompf, R.E., Grove, C.A. (1997). Changes in cats 
following treatment of hyperthyroidism using 131I, Vet Radiol & Ultrasound, 38, 231-238. 

 
Anderson, D. (2005). The thyroid and parathyroid glands. In Brockman D. and Holt D., BSAVA 

Manual of Canine and Feline Head, Neck and Thoracic Surgery, (pp. 123-133). Gloucester, 
United Kingdom. 

 
Barber, L.G. (2007). Thyroid tumours in dogs and cats, Veterinary Clinics of North America: Small 

Animal Practice, 37, 755-774. 
 
Becker, T.J., Graves, T.K., Kruger, J.M., Braselton, W.E., Nachreiner, R.F. (2000). Effects of 

Methimazole on renal function in cats with hyperthyroidism, Journal of the American Animal 
Hospital Association, 36, 215-223. 

 
Behrend, E.N. (2006). Update on drugs used to treat endocrine diseases in small animals, Veterinary 

Clinics of North America: Small Animal Practice, 36, 1087-1105. 
 
Birchard, S.J. (2006). Thyroidectomy in the cat, Clinical Techniques in Small Animal Practice, 21(1), 

29-33. 
 
Blackwood, L. & Argyle, D.J. (2002). Feline hyperthyroidism: advances towards novel molecular 

therapeutics, Journal of Small Animal Practice, 43, 58-66. 
 
Boretti, F.S., Sieber-Ruckstuhl, N.S., Gerber, B., Laluha, P., Baumgartner, C., Lutz, H., Hofmann-

Lehmann, R., Reusch, C.E. (2009). Thyroid enlargement and its relationship to 
clinicopathological parameters and T4 status in suspected hyperthyroid cats, Journal of Feline 
Medicine and Surgery, 11 (4), 286-292. 

 
Boyd R.J. (2004). Feline hyperthyroidism, in proceeding of the 29th World Congress of the WSAVA, 

6-9 October 2004, Rhodes, Greece. 
 
Broussard, J.D., Peterson, M:E:, Fox, P.R. (1995). Changes in clinical and laboratory findings in cats 

with hyperthyroidism from 1983 to 1993, JAVMA, 206(3), 302-304. 
 
Cardoso, M.J.L., Costa, F.S., Muniz, L.M.R., Melussi, M., Valerio, M.A. (2008). Marcadores séricos 

do metabolismo ósseo no hipertiroidismo felino, Ciência Rural, 38 (5), 1368-1374. 
 
Chew, D.J. & Brown, S. (2005). The hyperthyroid cat with chronic kidney disease, in Proceeding of 

the NAVC congress, Jan. 8-12 of 2007, pp.1073-1074, Orlando, Florida. 
 
Connolly, D.J., Guitian, J., Boswood, A., Neiger, R. (2005), Serum troponin I levels in hyperthyroid 

cats before and after treatment with radioactive iodine, Journal of Feline Medicine and 
Surgery, 5, 289-300. 

 
Cunha, M.G.;.C.M., Pippi, N.L., Gomes, K., Beckman, D.V. (2008). Hipertireoidismo felino, Ciência 

Rural, 38 (5), 1486-1494. 
 
Cunningham, J.G. (2004). Glândulas endócrinas e suas funções. In Tratado de Fisiologia Veterinária 

(3rd Ed.) (pp. 350-357) Rio de Janeiro: Guanabara Koogan. 



 95 

Daminet, S. (2008). Renal function and feline hyperthyroidism: should we care?. In proceeding of the 
European Veterinary Congress Voorjaarsdagen, 24-26 April of 2008, pp. 100-101, 
Amsterdam, Netherlands. 

 
De Wet, C.S., Mooney, C.T., Thompson, P.N., Schoeman, J.P. (2009). Prevalence of and risk factors 

for feline hyperthyroidism in Hong Kong, Journal of Feline Medicine and Surgery, 11 (4), 
315-321. 

 
Derwahl, M. & Studer, H. (2002). Hyperplasia versus adenoma in endocrine tissues: are they 

different?, Endocrinology & Metabolism, 13 (1), 23-28. 
 
Dobias, P. (2006). Homeopatic treatment of feline hyperthyroidism. In proceeding of 2006 World 

Congress WSAVA/FECAVA/CSAVA, 11-14 October of 2006, pp. 124-126, Prague, Czech 
Republic. 

 
Edimboro, C.H., Scott-Moncrieff, J.C., Janovitz, E., Thacker, H.L., Glickman, L.T. (2004). 

Epidemiologic study or relationships between consumption of commercial canned food and 
risk of hyperthyroidism in cats, Journal of American Veterinary Medical Association, 224 (6), 
879-886. 

 
Feeney, D.A. & Anderson, K.L. (2007). Nuclear imaging and radiation therapy in canine and feline 

thyroid disease, Veterinary Clinics of North America: Small Animal Practice, 37, 799-821. 
 
Feldman, E.C. & Nelson, R.W. (Ed.).(2004). Canine and Feline Endocrynology and Reproduction. 

(3rd Ed.) (152-218) Philadelphia: WB Saunders. 
 
Fergunson, D.C., Caffall, Z., Hoening, M. (2007). Obesity increases free thyroxine proportionally to 

nonesterified fatty acid concentrations in adult neutered female cats, Journal of 
Endocrinology, 194, 267-273. 

 
Foster, D.J. & Thoday, K.L. (2000). Tissue sources of serum alkaline phosphatase in 34 hyperthyroid 

cats: a qualitative and quantitative study, Research in Veterinary Science,Volume 68, Issue 1, 
February 2000, Pages 89-94  

 
Gerber, H., Peter, H.J., Fergunson, D., Peterson, M.E. (1994). Etiopathology of feline toxic nodular 

goitre. Veterinary Clinics North America Small Animal Practice, 176, 345-353. 
 
Gleed, R. (1999). Preoperative assessment. In Seymer, C. & Gleed R., BSAVA Manual of Small 

Animal Anaesthesia and Analgesia. (pp. 9-13). Cheltenham, United ingdom. 
 
Graves, T.K., Olivier, B., Nachreiner R.F., Kruger, J.M., Walshaw, R., Stickle, R.L. (1994). Changes 

in renal function associated with treatment of hyperthyroidism in cats, American Journal of  
Veterinary Research, 55, 1745-1749. 

 
Graves, T. K. & Taboada, J., (2007). The hyperthyroid cat with diabetes. In proceedings of the  

SEVC-AVEPA conference, Barcelona, Spain. 
 
Gunn-Moore, D. (2005). Feline endocrynopathies, Veterinary Clinics of North America: Small 

Animal Practice, 35, 171-210. 
 



 96 

Henik, R.A., Stepien, R.L., Wenholz, L.J., Dolson, M.K. (2008). Efficacy of atenolol as a single 
antihypertensive agent in hyperthyroid cats, Journal of Feline Medicine and Surgery, 10, 577-
582. 

 
Hofmeister, E., Kippenes, H., Mealey, K.L., Cantor, G.H., Löhr, C.V. (2001). Functional cystic 

thyroid adenoma in a cat, Journal of American Veterinary medicine Association, 219 (2), 190-
193. 

 
Klein I, Ojamaa K (2001) Thyroid hormone and the cardiovascular system. New England Journal of 

Medicine 334, 501-509. 
 
Johnson, C., (1999). Endocrine disease. In Seymer, C. & Gleed, R., BSAVA Manual of Small Animal 

Anaesthesia and Analgesia. (pp. 223-229). Cheltenham, United ingdom. 
 
Langston, C.E. & Reine, N.J. (2006). Hyperthyroidism and the kidney, Clinical Techniques in Small 

Animal Practice, 21, 17-21. 
 
Lécuyer, M., Prini, S., Dunn, M.E., Doucet, M.Y. (2006). Clinical efficacy and safety of transdermal 

methimazol in the treatment of feline hyperthyroidism, Canadian Veterinary Journal, 47, 131-
135. 

 
Lobo, L.L., Fabrica, P., Almeida, P., Ribeiro, L., Peneda, S. (2004). Hiepertiroidismo felino: estudo 

retrospectivo de sete casos diagnosticados em Portugal. Veterinary Medicine, 
MARÇO/ABRIL 2004, pp. 42-49. 

 
Melián, C. (2007). Diagnóstico y tratamiento de hipertiroidismo felino. In Comunicações Cientificas 

do 16º Congresso Nacional da APMVEAC, 1-3 June 2007, pp. 141-144, Estoril, Portugal. 
 
Meyer, R.E. (1999). Geriatric patients. In Seymer, C. & Gleed, R., BSAVA Manual of Small Animal 

Anaesthesia and Analgesia. (pp. 253-255). Cheltenham, United ingdom. 
 
Milner, R.J., Channel, C.D., Levy, J.K., Schaer, M. (2006). Survival time for cats with 

hyperthyroidism treated with iodine 131, methimazole, or both: 167 cases (1996-2003), 
Journal of American Medicine Association, 228 (4), 559-563. 

 
Mooney, C.T. (2001). Feline hyperthyroidism: diagnostics and therapeutics, Veterinary Clinics of 

North America: Small Animal Practice, 31(5), 963-983. 
 
Mooney, C.T. (2008). Testing for feline hyperthyroidism and canine hypothyroidism, JVCS, Vol.1, 

No. 3, July 2008. 
 
Mooney, C.T. (2010). Hyperthyroidism. In Ettinger, S.J. & Feldman E.C., Textbook of Veterinary 

Internal Medicine. (7th Edt., pp. 1761-1777) Missouri: Elsevier Inc. 
 
Mooney, C.T. & Peterson, M.E. (2004). Feline hyperthyroidism. In Mooney, C.T. & Peterson, M.E., 

BSAVA Manual of Canine and Feline endocrinology. (3rd Ed., pp 95-111). Gloucester, United 
Kingdom. 

 
Naan, E.C., Kirpensteijn, J., Kooistra, H.S., Peeters, M.E. (2006). Results of thyroidectomy in 101 

cats with hyperthyroidism, Veterinary Surgery, 35, 287-293. 
 



 97 

Nelson R.W. (2009). Disorders of the thyroid gland. In Nelson, R.W. & Couto, C.G., Small Animal 
Internal Medicine. (3rd Ed., pp 745-758). Missouri: Mosby, Inc. 

 
Norsworthy, G.D., Adams, V.J., McElhaney, M.R., Milios, J.A. (2002a). Palpable thyroid and 

parathyroid nodules in asymptomatic cats, Journal of Feline Medicine and Surgery, 4, 145-
151. 

 
Padgett, S. (2002). Feline thyroid surgery, Veterinary Clinics of North America: Small Animal 

Practice, 32, 851-859. 
 
Paepe, D., Smets, P., van Hoek, I., Saunders, J., Duchateau, L. Daminet, S. (2008). Within- and 

between-examiner agreement for two thyroid palpation techniques in healthy and 
hyperthyroid cats, Journal of Feline Medicine and Surgery, 10, 558-565. 

 
Peterson, M.E., Kintzer, P.P., Cvanagh, P.G., Fox, P.R., Fergunson, D.C. Johnson, G.F., Becker, D.V. 

(1983). Feline hyperthyroidism: pretreatment clinical and laboratory evaluation of 131 cases. J 
Am Vet Med Assoc, 183,103-110. 

 
Peterson, M.E., Kintzer P.P., Hurvitz, A.I. (1988). Methimazole treatment of 262 cats with 

hyperthyroidism, J Vet Intern Med, 2(3):150-7. 
 
Peterson, M.E., Melián, C., Nichols, R. (2001). Measurements of serum concentrations of free 

thyroxine, total thyroxine, and total triiodothyronine in cats with hyperthyroidism and cats 
with nonthyroidal diseases, Journal of American Veterinary Medicine Association, 218 (4), 
529-536. 

 
Peterson, M.E. (2006a). Diagnostic tests for hyperthyroidism in cats, Clinical Techniques in Small 

Animal Practice, 21, 2-9. 
 
Peterson, M.E. (2006b). Radioiodine treatment of hyperthyroidism, Clinical Techniques in Small 

Animal Practice, 21, 34-39. 
 
Peterson, M.E. & Ward, C.R. (2007). Etiopathologic findings of hyperthyroidism in cats, Veterinary 

Clinics: Small Animal Practice, 37 (4), 633-645. 
 

Radlinsky, M.G. (2007). Thyroid surgery in dogs and cats, Veterinary Clinics of North America: 
Small Animal Practice, 37, 789-798. 

 
Ramsey, I. (2003). Endocrine tumours. In Dobson, J.M. & Lascelles, B.D.X., BSAVA Manual of 

Canine and Feline Oncology. (2nd Ed., pp 307-312). Gloucester, United Kingdom. 
 
Ramsey, I. (2008). BSAVA small animal formulary. (6th Ed). Gloucester, United Kingdom. 
 
Ranz, D., Tetrick, M., Opitz, B., Kienzle, E., Rambeck, W.A. (2002). Estimation of iodine status in 

cats, The Journal of Nutrition, 132, 1751S-1753S. 
 
Sartor, L.L., Trepanier, L.A., Kroll, M.M., Rodan, I., Challoner, L. (2004). Efficacy and safety of 

transdermal methimazole in the treatment of cats with hyperthyroidism, Journal Veterinary of 
Medicine, 18, 651-655. 

 
Schenck, P. A. (2005). Effect of diet on development of feline hyperthyroidism, in proceeding of the 

NAVC, Jan. 8-12, pp.609-611, Orlando, Florida. 



 98 

Schenck, P.A. (2007). Calcium homeostasis in thyroid disease in dogs and cats, Veterinary Clinics of 
North America: Small Animal Practice, 37, 693-708. 

 
Scherk, M. (2009). Update on feline hyperthyroidism, in proceeding of the International Congress of 

the Italian Association of Companion Animal Veterinarians SCIVAC, 29-21 May, pp.492-
494, Rimini, Italy. 

 
Shiel, R.E. & Mooney, C.T. (2007). Testing for hyperthyroidism in cats, Veterinary Clinics of north 

America: Small Animal Practice, 37, 647-692. 
 
Syme, H.M., (2007). Cardiovascular and renal manifestations of hyperthyroidism, Veterinary Clinics 

of North America: Small Animal Practice, 37, 723-743. 
 
Thoday, K.L. & Mooney, C.T. (1992). Historical, clinical and laboratory features of 126 hyperthyroid 

cats, Veterinary Record, 131, 257-264. 
 
Thompson, J. (2004). Management of hypertension in a geriactric cat, The Canadian Veterinary 

Vournal, 45, 427-429. 
 
Trepanier, L.A., Hoffman, S.B., Kroll, M., Rodan, I., Challoner, L. (2003). Efficacy and safety of 

once versus twice administration of methimazole in cats with hyperthyroidism, Journal of 
American Medicine Association, 222 (7), 954-958. 

 
Trepanier, L.A. (2006). Medical management of hyperthyroidism, Clinical Techniques in Small 

Animal Practice, 21, 22-28. 
 
Trepanier, L.A. (2007). Pharmacological management of feline hyperthyroidism, Veterinary Clinics 

of North America: Small Animal Practice, 37, 755-788. 
 
Ward, C.R., Achenbach, S.E., Peterson, M.E., Drobatz, K.J., Holt, D. (2005). Expression of 

inhibitory  proteins in adenomatous thyroid glands obtained from hyperthyroid cats, American 
Journal of Veterinary Research, 66 (9), 1478-1482. 

 
Watson, S.G., Radford, A.D., Kipar, A., Ibarrola, P., Blackwood, L. (2005). Somatic mutations of the 

thyroid stimulating hormone receptor gene in feline hyperthyroidism: parallels with human 
hyperthyroidism, Journal of Endocrinology, 186, 523-537. 



 99 

IV. ANNEXES 

 

Annex 1: Clinical signs observed in Hyperhtyroid cats. 

 

Table 24: Frequency of clinical signs found in this study 
Clinical Signs n No Yes % 
Weight Loss 77 0 77 100 
Palpable Goitre 77 18 59 76.62 
Polyphagia 77 26 51 66.23 
Tachycardia 77 35 42 54.54 
Cardiac Changes 77 46 31 40.26 
Nervous 77 51 26 33.77 
Heart murmur 77 53 24 31.17 
Polydipsia/Polyuria 77 54 23 29.87 
Difficult to administer tablets 77 57 20 25.97 
Vomit 77 57 20 25.97 
Reduced Activity 77 59 18 23.38 
Skin Lesions 77 61 16 20.78 
Reduced Appetite 77 62 15 19.48 
Dehydration 77 64 13 16.88 
Galop rhythm 77 64 13 16.88 
Respiratory Changes 77 64 13 16.88 
Hyperactivity 77 65 12 15.58 
Agression 77 67 10 12.99 
Diarrhoea 77 68 9 11.69 
Elevated body temperature 77 68 9 11.69 
Dificult to examine 77 69 8 10.39 
Intermitent decreased appetite 77 69 8 10.39 
Unkept Haircoat 77 69 8 10.39 
Hypertrophic cardiomyopathy 77 72 5 6.49 
Anorexia 77 73 4 5.19 
Bulky stools 77 74 3 3.896 
Dyspnoea 77 74 3 3.896 
Congestive Heart Failure 77 75 2 2.597 
Depression 77 75 2 2.597 
Weakness 77 75 2 2.597 
Patchy alopecia 77 76 1 1.299 
Neck Ventral Flexion 77 77 0 0 
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Table 25: Clinical findings in 131 cats (1983 Survey) compared with 202 Cats (1993 Survey) 

(Mooney, 2010). 

Feature Number (%) of cats 1983 

survey 

Number (%) of cats 1993 

survey 

Weight loss 128 (98%) 177 (87%) 

Polyphagia 106 (81%) 99 (49%) 

Hyperactivity 99 (76%) 63 (31%) 

Tachycardia 87 (66%) 85 (42%) 

Polyuria/polydipsia 78 (60%) 73 (36%) 

Vomiting 72 (55%) 89 (44%) 

Cardiac murmur 70 (53%) 109 (54%) 

Diarrhoea 43 (33%) 30 (15%) 

Increased faecal volume 41 (31%) 17 (8%) 

Anorexia 34 (26%) 14 (7%) 

Panting 33 (25%) 19 (9%) 

Muscle weakness 33 (25%) 24 (12%) 

Congestive heart failure 

(CHF) 

16 (12%) 4 (2%) 

Increased nail growth 15 (12%) 13 (6%) 

Dyspnea 14 (11%) 20 (10%) 

Alopecia 9 (7%) 6 (3%) 

Ventroflexion of neck 4 (3%) 2 (1%) 

Palpable goitre  118 (90%) 167 (83%) 

Data from Peterson et al (1983):and Broussard et al (1995). 

 

Table 26: Owner observations (Historical Signs) of cats with hyperthyroidism (Feldman & 

Nelson, 2004). 

Sign Percent of Cats 

Weight loss 92 

Polyphagia 61 

Polydipsia/polyuria 47 

Increased activity/restless 40 

Gastrointestinal (diarrhoea, increasedfrequency, 

increased volume, steatorrhea) 

39 
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Table 26 (continuation) 

Vomiting 38 

Skin changes (patchy alopecia, matting, dry coat, 

greasy seborrhea, thin skin) 

36 

Respiratory signs (dyspnea, panting, coughing, 

sneezing) 

23 

Decreased appetite/anorexia 14 

Decreased activity/lethargy 11 

Weakness 10 

Tremor/seizures 7 

Seeks cool areas/heat intolerance 5 

Hematuria 2 

Ventroflexion of neck <1 

 

Table 27: Physical examination findings associated with hyperthyroidism in cats (Feldman & 

Nelson, 2004). 

Finding Percent of Cats 

Palpable thyroid 91 

Thin 71 

Tachycardia (>240 beats/min) 48 

Hyperactivity/difficult to examine 48 

Heart murmur 41 

Skin changes (patchy alopecia, matting, dry 

coat, greasy seborrhea, thin skin) 

36 

Small kidneys 26 

Increased rectal temperature 14 

Gallop cardiac rhythm 12 

Easily stressed 12 

Dehydrated/ cachectic appearance 11 

Aggressive behaviour 8 

Premature cardiac beats 8 

Increased nail growth 2 

Depressed/weak 2 

Ventroflexion of the neck <1 
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Table 28: History and clinical findings in 126 hyperthyroid cats (Mooney & Peterson, 2004). 
Finding Cats affected 

 Number Percentage 

Weight loss 119 94.4 

Polyphagia 98 77.8 

Polyuria/polydipsia 90 71.4 

Tachycardia 78 61.9 

Hyperactivity 70 55.6 

Diarrhoea (increased 

frequency or volume, 

steatorrhoea) 

64 50.8 

Respiratory abnormalities 

(tachypnoea, dyspnoea, 

coughing, sneezing) 

48 38.1 

Other cardiac abnormalities 

(powerful apex beat, 

murmurs, gallop rhythm, 

arrhythmias) 

43 34.1 

Skin lesions (patchy or 

regional alopecia, mats, harsh 

dry coat, dry or greasy 

seborrhea, thin skin) 

40 31.8 

Vomiting 38 30.2 

Moderate temperature 

elevation 

24 19.1 

Decreased activity 13 10.3 

Decreased appetite 13 10.3 

Congestive cardiac failure 4 3.2 

Intermitent decreased 

appetite 

3 2.4 

Ventral neck flexion 1 0.8 

Palpable Goitre 123 97.6 
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Picture 38: Classical Palpation Technique  

Annex 2: Goitre palpation techniques. 

 

Classic Palpation Technique: The cat is restrained by holding its front legs in a sitting 

position. With the neck extended, the thumb and forefinger are placed in each side of the 

trachea and swept downwards from the larynx to the manubrium. The neck should not be 

hyperextended or the thyroid lobes may 

become embedded in muscle or deviated 

retrotrachelly, becoming more difficult to 

palpate (Mooney & Peterson, 2004). When the 

thyroid gland is difficult to palpate, clipping 

the ventrocervical area and moistening the 

skin with alcohol may help with the 

visualization of small nodules. Intrathoracic 

goitre may become palpable by holding the 

animal vertically with the head  

pointing downward.  

Norsworthy Palpation Technique: The clinician is positioned behind the cat and the cat is 

maintained in a standing position. In order to palpate each thyroid lobe, the head is held in one 

hand and the chin and head are elevated and turned 45 degrees from the horizontal and 

vertical, respectively. The tip of clinician’s index finger is placed in the groove formed by the 

trachea and the sternothyroideus muscle just bellow the larynx. The finger it is moved 

ventrally down to the thoracic inlet, evaluating each side separately (Norsworthy et al., 

2002a). 

Paepe et al (2008) compared both techniques and came to the conclusion that the classic 

palpation is preferred, but Norsworthy’s technique seems to be more appropriate to identify 

which thyroid lobe is affected, specially in large goitres passing the midline and palpable from 

both sides of the trachea. In his study he also proposes that in Domestic Short Hair (DSH) cats 

clipping ventral cervical region in not useful, whereas in Domestic Long Hair (DLH) cats it 

can be useful.  

Thyroid palpation is an important tool for an early diagnose of hyperthyroidism, preventing 

development of its complications (Paepe et al, 2008). In the Wylie Veterinary Centre thyroid 

palpation is performed routinely in consult, with particular attention since 10-12 years of age. 

Although it varies between clinicians, the classic palpation technique is preferred and often 

the chosen one. 
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Annex 3: Concurrent diseases observed, exams or procedures done and treatments that the 

hyperthyroid patients were submitted to until the end of the period of study. 

 

Table 29: Frequency of other diseases or health problems observed in the patients until the end 
of the period 
 No Yes % 
Dental.disease 33 44 57,14286 
Abcess 59 18 23,37662 
Wounds 60 17 22,07792 
Conjuntivitis 65 12 15,58442 
Cystitis 68 9 11,68831 
Dermatologic 68 9 11,68831 
Mass 70 7 9,09091 
Otitis 70 7 9,09091 
Arthritis 73 4 7,792208 
Fleas 71 6 7,792208 
Mites 72 5 6,493506 
Renal failure 72 5 6,493506 
Ophthalmic problems 73 4 5,194805 
Pleural Effusion 74 3 3,896104 
URT infection 74 3 3,896104 
Asthma 75 2 2,597403 
Coprostase 75 2 2,597403 
Gastritis 75 2 2,597403 
IBD 75 2 2,597403 
Lipoma 75 2 2,597403 
Tape worm 75 2 2,597403 
Allergic bronchytis 76 1 1,298701 
Allergy 76 1 1,298701 
Ascitis 76 1 1,298701 
Bacterial infection 76 1 1,298701 
Blindness 76 1 1,298701 
brochopneumonia 76 1 1,298701 
Campylobacter enteritis 76 1 1,298701 
Chataracts 76 1 1,298701 
Chronic heart failure (CHF) 76 1 1,298701 
Colitis 76 1 1,298701 
Cruciate Ruprure 76 1 1,298701 
Deafness 76 1 1,298701 
Eosinophylic Syndrome 76 1 1,298701 
Epiphora 76 1 1,298701 
Erythema 76 1 1,298701 
Foreign Body in palate 76 1 1,298701 
FLUDT 76 1 1,298701 
Flu 76 1 1,298701 
Fracture.mandibular.symphysis 76 1 1,298701 
FUS 76 1 1,298701 
Gastroenteritis 76 1 1,298701 
Hepatitis 76 1 1,298701 
Hernia.midliner 76 1 1,298701 
Mastocytoma 76 1 1,298701 
Oral ulcers 76 1 1,298701 
Pancreatitis 76 1 1,298701 
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Table 29 (continuation) 
Pancreatitis1 76 1 1,298701 
Pharingitis 76 1 1,298701 
Post vaccinal reaction 76 1 1,298701 
Respiratory Infection 76 1 1,298701 
Retinal detachment 76 1 1,298701 
Road traffic accident 76 1 1,298701 
Subluxation on base of tail 76 1 1,298701 
Tonsilitis 76 1 1,298701 
Vestibular syndrome 76 1 1,298701 
 

 
 
Table 30: Frequency of exams or procedures that the patients were submitted to until the end of 
the period 
Exams/Procedures n No Yes % 
GA Dental 77 49 28 36,36364 
Echocardiography 77 68 9 11,68831 
GA Surgery 77 68 9 11,68831 
X-Ray 77 70 7 9,09091 
Cystocentesis 77 72 5 6,493506 
Sedate PAAF 77 72 5 6,493506 
Thoracocentesis 77 74 3 3,896104 
GA 77 75 2 2,597403 
Sedation 77 75 2 2,597403 
Ultrasonography 77 75 2 2,597403 
Bronchoscopy 77 76 1 1,298701 
Endoscopy 77 76 1 1,298701 
Enema 77 76 1 1,298701 
GA blocked blader 77 76 1 1,298701 
GA Hérnia 77 76 1 1,298701 
GA Suture Wound 77 76 1 1,298701 
Oesophagostomy Tube 77 76 1 1,298701 
Sedation drain abcess 77 76 1 1,298701 
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Table 31: Frequency of the treatments that the patients were submitted to until the end of the 
period 
Symptomatic therapeutic n No Yes % 
Antibiotic 77 14 63 81,81818 
NSAIDs 77 39 38 49,35065 
Steroids 77 46 31 40,25974 
Fluid therapy 77 59 18 23.37662 
Cardiovascular therapeutics 77 67 10 12,98701 
Renal therapeutics 77 67 10 12,98701 
Antiemetics 77 70 7 9,09091 
Appetite stimulator 77 70 7 9,09091 
Laxatives 77 70 7 9,09091 
Antidepressant 77 71 6 7,792208 
Diuretic 77 72 5 6,493506 
Skin produtcs 77 72 5 6,493506 
Metochlopramide 77 73 4 5,194805 
Dietetic suplements 77 74 3 3,896104 
Hormones 77 75 2 2,597403 
Oxygen therapy 77 75 2 2,597403 
Bronchodilators 77 76 1 1,298701 
Hepatoprotective drugs 77 76 1 1,298701 
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Annex 4: Laboratory abnormalities in hyperthyroid cats. 

 

Table 32: Laboratory abnormalities on routine testing of hyperthyroid cats (Feldman & Nelson, 

2004). 

Teste Percent of cats 

Complete Blood Counts (BC)  

Erythrocytosis 39 

Increase in MCV 27 

Leukocytosis 19 

Lymphopenia 22 

Eosinopenia 13 

  

Serum Chemistry Profile  

Increased ALT 85 

Increased SAP 62 

Azotemia (Increased BUN) 26 

Increased creatinine 23 

Hyperphosphatemia 18 

Electrolyte abnormalities 11 

Hyperbilirrubinemia 3 

Hyperglycemia 5 

  

Urinalysis  

Specific gravity >1.3035 63 

Specific gravity <1.015 4 

Glucosuria 4 

Inflammation/infection 2 
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 Annex 5: Medical treatment: methimazole protocol 

 

There are several protocols available. The protocol presented in Benrend, 2006 seems to 

gather consensus among several authors: 

 

Administration protocols  - Behrend (2006): 

1 – Starting dose of 10 to 15 mg/day divided in two to three administrations, depending on the 

severity of clinical presentation, for three months. Twice in day administrations seem to be the 

most effective protocol. The goal is to reach normal T4 values in the lower half of the 

reference range.  

For the first three months, cats should be evaluated every two or three weeks. Evaluation 

should include complete blood cell count (CBC), serum T4 concentration, complete physical 

examination and renal parameters. 

Minimal dose necessary to reach the lower half of reference range should be used. 

Adjustments can be made by increases in 2.5 – 5mg to a maximum of 20 mg/day. After the 

first three months cats should be evaluated every three to six months to evaluate T4 status and 

adjustments in therapy, if necessary. 

2- To avoid adverse effects it is suggested that a starting dose of 2.5 mg twice daily should be 

introduced for two weeks. If everything is going as expected and there are no clinical 

problems it should be increased to 2.5 mg three times daily for another two weeks. Another 

check over should be done then. If the T4 values are within the reference range dose should be 

maintained for two to six weeks, to see if it is stable. Adjustments in dose should be made if 

necessary, by continuing increases in 2.5 mg/day until hyperthyroidism is controlled or until a 

maximum of 20 mg/daily. 

3 – If abnormal renal parameters are presented, initial dose of methimazole should be 2.5 mg 

twice daily for two weeks, then increased to 2.5 mg three times daily for another two weeks, 

then to 5 mg twice in day for two weeks, and 5 mg three times daily, if necessary. Complete 

evaluation of the patient should be performed every two weeks, and increases in dose should 

stop if normal T4 values are obtained. In particular cases, if necessary, a correct balance 

between methimazole dose and renal parameters should be obtained. 
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Annex 6: Physical status scale and evaluation of anaesthetic risk. 

 

Table 33: American Society of Anesthesiologist physical status scale. The systemic disease may 
or may not be the condition from which the patient is undergoing anaesthesia. Emergency cases 
are classified as category IV and V and are mar ked by the addition of an “E” to the number 
(Gleed, 1999). 
Category Description Examples 

I Healthy patient Healthy patient for ovariohysterectmy 

II Mild systemic disease with no 

functional limitations 

Local infection, compensated cardiac 

disease 

III Severe systemic disease with 

functional limitations 

Pyrexia, moderate dehydrationor 

anaemia 

IV Severe systemic disease that is 

constant threat to life 

Uncompensated heart disease 

V Moribund patient that is not 

expected to survive 24 hours 

with or without operation 

Shock, severe trauma, multiple organ 

failure 
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Annex 7: Anaesthesia of geriatric patients:  

 

The major differences from a young patient is that a geriatric one takes less anaesthetic for an 

equivalent effect and its effect last longer Meyer (1999). A progressive increase in morbidity 

and mortality in geriatric cats is probably more likely caused by age-related concurrent 

diseases than age itself. Drug effect may be influenced by an aged-related disease, as it can 

significantly influence plasma protein levels. Meyer (1999) classifies geriatric cats as cats 

over 12 years of age. However, making a physical and biochemical examination of the patient 

seems to be more important than the chronologic age, when determining the anaesthetic risk 

and deciding on the anaesthetic protocol. Because in elderly patients there is a decrease in 

skeletal muscle mass and increase in adipose tissue, there is a larger distribution volume 

acting as reservoir for lipophilic anaesthetic drugs, that may cause a longer recovery Meyer 

(1999). It is admitted as general acknowledgment that as a patient becomes older, the dose 

required in injectable anaesthetics decreases. The minimum alveolar concentration for inhaled 

anaesthetics decreases with age as well as the brain neurotransmitter activity (Meyer, 1999). 

This happens with Isoflurane, which was the one used in this study. Hepatic enzymes activity 

remains relatively unchanged, but the blood flow and total hepatic mass is reduced, and that 

leads to longer half-life of drugs eliminated primarily by the liver. Renal function, mass and 

perfusion are also reduced. In geriatric patients, because the requirements for muscle and 

organs perfusion is reduced, the cardiac performance decreases. In hyperthyroid cats the 

incidence of HCM increases with age (Meyer, 1999). Intravenous fluid administration rates 

suitable for young patients may precipitate congestive heart failure and pulmonary oedema in 

these patients, by increasing atrial and pulmonary artery pressures. They should be 

administered before, during and after surgery, but no more than maintenance rate (Mooney, 

2010). With age pulmonary elasticity decreases and there’s small airway closure. In aged 

animal pulmonary capillary blood volume and diffusion capacity are decreased, in such a way 

that, without administration of supplement oxygen, hypoxaemia is more likely to occur 

following sedation or anaesthesia (Meyer, 1999). With age, costochondral ossification makes 

the thorax more rigid and decreases chest wall compliance. Pathological rib fractures are a 

bigger risk in geriatric spayed female cats with feline asthma (Meyer, 1999). 
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 Annex 8: Radioactive iodine therapy 

 

Chart of one of the cases sent to radioactive iodine therapy 
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Barton’S Hospital Chart and information. and inforo n 
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Annex 9: Adverse reactions to methimazole: 

 

Table 34: Abnormalities associated with methimazole therapy in 262 cats with hyperthyroidism 
(Peterson, Kintzer and Hurvitz, 1988). 
Clinical signs Peterson et al, 1988 

Anorexia 11 

Vomiting 11 

Lethargy 9 

Excoriations 2 

Bleeding 2 

Clinical Pathology  

Positive ANA 22 

Eosinophilia 11 

Lymphocytosis 7 

Leucopenia 5 

Thrombocytopenia 3 

Agranulocytosis 2 

Hepatopathy 2 
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Annex 10: Data sheets of the drugs used in medical therapy 

 
Vidalta® 10 mg tablets for cats / Vidalta® 15 mg tablets for cats Data Sheet 
 
Presentation 
 
10 mg tablet: Round pink tablet with little spots.  Each tablet contains 10 mg carbimazole as 
active ingredient.  Colouring agent: Red ferric oxide (E172): 0.25 mg. 
 
15 mg tablet: Round dark pink tablet with little spots.  Each tablet contains 15 mg carbimazole 
as active ingredient.  Colouring agent: Red ferric oxide (E172): 0.75 mg. 
 
Uses 
Treatment of hyperthyroidism and hyperthyroidism-associated clinical signs in cats. 
 
Dosage and administration 
For oral use only. 
Vidalta tablets should be administered at the same time every day, in particular in relation to 
timing of feeding.  Vidalta may be given with food or on an empty stomach, as long as this is 
not varied from day to day. 
Do not break or crush Vidalta tablets. 
The aim of treatment is to maintain total thyroxine concentrations (TT4) in the lower end of 
the reference range. Accordingly, the following dose recommendations for dosing during 
adjustment and maintenance phases are suggested. However dosing adjustment should be 
primarily based upon the clinical assessment of the individual cat. Monitoring of TT4, full 
haematology and liver and kidney parameters is advised at each recommended follow up visit. 
 
Adjustment phase 
The starting dose is a single daily oral administration of one tablet of 15 mg carbimazole per 
cat. Consideration could be given to a starting dose of Vidalta 10 mg daily where the TT4 
concentration is only mildly increased, e.g. between 50 nmol/L and 100 nmol/L. 
With the recommended starting dose of one Vidalta 15 mg tablet once daily, total thyroxine 
concentration (TT4) may decrease to within the euthyroid range (TT4<50 nmol/L) shortly 
after treatment initiation. A dose adjustment may be required as early as 10 days of treatment. 
Dose adjustment should also be performed 3, 5 and 8 weeks after initiation of treatment, 
depending on both clinical and hormonal responses to treatment. 
 
Maintenance phase 
Follow-up visits every 3 to 6 months are recommended. The dose should be adjusted 
individually based on clinical signs and total thyroxine concentration (TT4). It is advisable to 
check TT4 10-14 days after dose adjustment. 
The therapeutic dose of Vidalta ranges between 10 mg (one 10 mg tablet) and 25 mg (one 10 
mg tablet and one 15 mg tablet) once daily. 
Some cats require doses of less than 10 mg carbimazole daily. In these cases, alternative 
treatment should be used. 
Dose increases should not be made in increments of greater than 5 mg. 
Doses above 20 mg have only been trialled in a small number of cats and should be used with 
caution. 
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Contra-indications, warnings, etc. 
Do not use in cats with haematological disorders, such as neutropenia, lymphopenia or 
thrombocytopenia. 
Do not use in pregnant or lactating queens. 
Do not use in cats with hypersensitivity to carbimazole. 
Doses above 20 mg have only been trialled in a small number of cats. Adverse reactions may 
occur at this dose, therefore careful monitoring is recommended and the dose should be 
adjusted according to the risk/benefit assessment for the individual case. 
Most frequent common adverse reactions include vomiting, diarrhoea, reduced appetite, as 
well as dermatological signs (pruritus, moist dermatitis, erythema, alopecia). These clinical 
signs are usually mild, adequately controlled by symptomatic therapy and do not require 
treatment discontinuation. Weight loss, dehydration, dyspnoea, lethargy, aggressiveness, 
disorientation, ataxia or pyrexia have also been reported in rare cases. 
Treatment of hyperthyroidism may result in a reduction in the glomerular filtration rate. This 
can lead to unmasking of pre-existent renal dysfunction. Renal function should therefore be 
monitored (BUN and creatinine) before and during treatment, preferably at each visit of the 
dose adjustment and maintenance phases. The dose should be adjusted according to the 
risk/benefit assessment for the individual case. 
Treatment of hyperthyroidism with carbimazole may also induce an elevation of liver 
enzymes (AP and ALT) or a worsening of pre-existing hepatic disorders. Liver enzymes 
should therefore be monitored before and during treatment, preferably at each visit of the dose 
adjustment and maintenance phases. Severe cases may require temporary or permanent 
treatment discontinuation. Liver enzyme elevations are usually reversible following drug 
discontinuation, although symptomatic therapy (nutritional and fluid support) may be 
required. 
Transient anaemia, increase or decrease in white blood cell count, neutrophilia, 
thrombocytopenia, eosinophilia and/or lymphopenia may also occur. Haematology parameters 
should therefore be monitored on a regular basis before and during treatment, preferably at 
each visit of the dose adjustment phase and maintenance phase. Treatment discontinuation is 
not required except in case of persistent and marked disorder. In most cases, the abnormalities 
will resolve spontaneously within 1 month after treatment discontinuation. 
In case of overdosage, adverse effects that may appear include, but are not limited to, weight 
loss, inappetence, vomiting and lethargy. Coat and skin abnormalities (erythema, hair loss), as 
well as haematological/biochemical changes (eosinophilia, lymphocytosis, neutropenia, 
lymphopenia, slight leucopenia, agranulocytosis, thrombocytopenia or haemolytic anaemia) 
may also appear. In particular, at a daily dose of 45 mg carbimazole, haematological changes 
(decreased red blood cell count, haemoglobin concentration and haematocrit, and increased 
mean corpuscular volume) have been reported in healthy cats. Hepatitis and nephritis have 
also been reported. 
Total thyroxine concentrations (TT4) below the lower limit of the reference range may be 
observed during treatment although this is rarely linked to overt clinical signs. Decreasing the 
dose will lead to an increase in TT4. Dose adjustment should not be made based on TT4 only. 

A small proportion of cats with thyroid adenoma may fail to respond or have a poor response 
to treatment. 

Thyroid carcinoma is a rare cause of hyperthyroidism in the cat and medical management 
alone is not recommended in such cases as it is not curative. 

 
Operator warnings: 
In the case of accidental ingestion, seek medical advice immediately and show the package 
leaflet or the label to the physician. 



 127 

Wash hands with soap and water after handling litter used by treated animals. Do not eat, 
drink or smoke while handling the tablet or used litter. 
Do not handle this product if you are allergic to hyperthyroidism inhibitors. 
As carbimazole is a suspected human teratogen, women of child-bearing age should wear 
gloves when handling litter and/or vomit of treated cats. 
 
Withdrawal period: 
Not applicable. 
 
FOR ANIMAL TREATMENT ONLY. 
KEEP OUT OF REACH AND SIGHT OF CHILDREN. 
 
Pharmaceutical precautions 
The tablets should be dispensed in their original packs. 
Do not store above 25°C. 
Protect from humidity and light. 
Keep the plastic container tightly closed to protect from moisture. 
Do not remove the desiccant. 
Any unused veterinary medicinal product or waste materials derived from such veterinary 
medicinal product should be disposed of in accordance with local requirements. 
 
Legal category 
POM-V           To be supplied only on veterinary prescription.  
 
Package quantities 
30 or 100 Vidalta 10 mg or 15 mg tablets in a white high-density polyethylene tub with a 
tamper-evident child-resistant screw cap and desiccant capsule. 
 
Further information  
Methimazole, the active metabolite of carbimazole, inhibits thyroid hormone production and 
therefore cessation of treatment with carbimazole will result in a rapid (within 48 hours) 
return to pre-treatment thyroid hormone levels. Chronic administration is therefore necessary 
unless surgical or radiation-induced thyroidectomy is performed. 
 
Marketing Authorisation numbers  
10 mg tablets: Vm 01708/4529 
15 mg tablets: Vm 01708/4530. 
 
Marketing Authorisation holder  
Intervet UK Ltd. 
W alton Manor 
Walton 
Milton Keynes 
Bucks MK7 7AJ 
 
Date of text preparation: 
January 2008. 
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FELIMAZOLE  - Copy of the Official Datasheet 
 
Presentation 

Orange sugar-coated biconvex tablets, each containing 5 mg Thiamazole (Methimazole). 
Excipients: 
Titanium Dioxide (E171) 
Dispersed Sunset Yellow Lake 15005 (E110) 

Uses 

Thiamazole is indicated for both the stabilisation of feline hyperthyroidism prior to surgical 
thyroidectomy and for the long-term treatment of feline hyperthyroidism. The purpose of the 
drug is to control excessive production of thyroid hormones: Thyroxine (T4) and 
Triiodothyronine (T3), in order to achieve euthyroidism. 

Dosage and Administration 

For oral administration only. 
the 5 mg tablet is suitable for cats requiring higher dose rates, or to facilitate compliance (see 
below). 
In the light of recent studies, and following the introduction of a 2.5 mg tablet, it is 
recommended to use the 2.5 mg tablet for stabilisation in the first instance. 
For the stabilisation of feline hyperthyroidism prior to surgical removal of the thyroid gland, 
one 2.5 mg tablet morning and evening. This should ensure euthyroidism within 3 weeks in 
most cases. 
For long-term treatment of hyperthyroidism, the starting dose should be 2.5 mg twice daily. 
After 3 weeks, the dose should be titrated to effect according to the serum total T4. Dose 
adjustments should be made by increments of 2.5 mg. Wherever possible, the total daily dose 
should be divided into two and administered morning and evening. Tablets should not be split. 
The aim should be to achieve the lowest possible dose rate. 
If, for reasons of compliance, once daily dosing with a 5 mg tablet is preferable, then this is 
acceptable although reduced efficacy can be expected compared to a twice daily regime. The 5 
mg tablet is also suitable for cats requiring higher dose rates. 
If more than 10 mg per day is required animals should be monitored particularly carefully. 
The dose administered must not exceed 20 mg/day. 
For long-term treatment of hyperthyroidism the animal should be treated for life. 
Haematology, biochemistry and serum total T4 should be assessed before initiating treatment 
and after 3 weeks, 6 weeks, 10 weeks, 20 weeks and thereafter every 3 months, and the dose 
titrated as necessary. 

Contra-indications, warnings, etc 

Do not use in pregnant or lactating females. 
Do not use in cats suffering from systemic disease, such as primary liver disease or diabetes 
mellitus. 
Do not use in cats showing signs of autoimmune disease. 
Do not use in animals with disorders of white blood cells, such as neutropenia and 
lymphopenia. 
Do not use in animals with platelet disorders and coagulopathies (particularly 
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thrombocytopenia). 
Do not use in cats with hypersensitivity to Thiamazole or the excipient, Polyethylene Glycol. 
Concurrent treatment with Phenobarbital may reduce the clinical efficacy of Thiamazole. 
Concurrent treatment with Benzimidazole wormers is known to reduce the hepatic oxidation 
of these actives and may lead to increases in circulating levels. 
Thiamazole is immunomodulatory, therefore this should be taken into account when 
considering vaccination programmes. 
In a clinical field study approximately 20 % of the cats experienced some form of adverse 
reaction, most frequently when the product was used for long-term control of 
hyperthyroidism. In many cases symptoms may be mild and transitory and not a reason for 
withdrawal of treatment. The more serious effects are mainly reversible when medication is 
stopped. At doses of up to 10-15 mg the clinical side effects were vomiting, 
inappetance/anorexia, lethargy, severe pruritus and excoriations of the head and neck, 
bleeding diathesis and icterus associated with hepatopathy, and haematological abnormalities 
(eosinophilia, lymphocytosis, neutropenia, lymphopenia, slight leucopenia, agranulocytosis, 
thrombocytopenia or haemolytic anaemia). These side effects resolved within 7-45 days after 
cessation of Thiamazole therapy. 
Haematology must be monitored due to risk of leucopenia or haemolytic anaemia. 
Any animal that suddenly appears unwell during therapy, particularly if they are febrile, 
should have a blood sample taken for routine haematology and biochemistry. Neutropenic 
animals (neutrophil counts <2.5 x 109/l) should be treated with prophylactic bactericidal 
antibacterial drugs and supportive therapy. 
Immunological side effects (anaemia, thrombocytopenia, serum anti-nuclear antibodies) can 
occur. Treatment should be stopped immediately and alternative therapy considered following 
a suitable period for recovery. 
Use of the product in cats with renal dysfunction should be subject to careful risk : benefit 
assessment by the clinician. 
Due to the effect Thiamazole can have on the glomerular filtration rate, the effect of therapy 
on renal function should be monitored closely as deterioration of an underlying condition may 
occur. 
As Thiamazole can cause an increase in haemoconcentration, cats should always have access 
to drinking water. 
If overdosage occurs, stop treatment and give symptomatic and supportive care. 
Following long-term treatment with Thiamazole in rodents, an increased risk of neoplasia in 
the thyroid gland has been shown to occur, but no evidence is available in cats. 
Operator warnings: Wash hands after use. 
Wash your hands with soap and water after handling litter used by treated animals. 
Do not eat, drink or smoke while handling the tablet or used litter. 
Do not handle this product if you are allergic to hyperthyroidism inhibitors. 
Do not break or crush tablets. 
As Thiamazole is a suspected human teratogen, women of child-bearing age should wear 
gloves when handling litter of treated cats. 
In the event of accidental ingestion, seek medical advice immediately and show the package 
insert or the label to the physician. 
General precautions: For animal treatment only. 

Pharmaceutical Precautions 

Do not store above 25°C. Keep the container tightly closed in order to protect from moisture. 
Keep out of the reach of children. 
Disposal: Dispose of used packaging in the household refuse. Unused product should be 
returned to the veterinary surgeon. 
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Legal category 

POM-V (previously POM)  

Packaging Quantities 

White low density polyethylene tub with white low density polyethylene tamper evident lid 
containing 100 tablets. 

Further information 

Manufacturer: Dales Pharmaceuticals, Snaygill Industrial Estate, Keighley Road, Skipton, 
North Yorkshire, BD23 2RW, UK. 

 
 
Neomercazole - General Information:  
 
An imidazole antithyroid agent. Neomercazole is metabolized to methimazole, which is 
responsible for the antithyroid activity. [PubChem] 

Pharmacology:  
Neomercazole is a carbethoxy derivative of methimazole. Its antithyroid action is due to its 
conversion to methimazole after absorption. It is used to treat hyperthyroidism and 
thyrotoxicosis. 

Neomercazole for patients 

This belongs to the group of medicines known as antithyroid drugs. 
An overactive thyroid gland produces too much thyroid hormone which causes a condition 
known as hyperthyroidism. 
This can lead to symptoms such as fast or irregular heartbeat, sweating, mood swings, 
shaking, weight change, weakness, tiredness, intolerance of hot temperatures, worry, 
menstrual problems. Carbimazole is given as a medicine to correct this hormone imbalance. It 
may also be used together with other treatments for hyperthyroidism. 
Carbimazole is also used in the preparation of patients for thyroidectomy (part or total 
removal of the thyroid gland) and before radioiodine treatment. 
Carbimazole is available in tablet form. 
It is also sometimes known as: Neo-Mercazole. You may notice the use of any of these names 
on the packaging of your medicine 

Additional information about Neomercazole 
Neomercazole Indication: For the treatment of hyperthyroidism and thyrotoxicosis. It is also 
used to prepare patients for thyroidectomy. 
Mechanism Of Action: Neomercazole is an aitithyroid agent that decreases the uptake and 
concentration of inorganic iodine by thyroid, it also reduces the formation of di-iodotyrosine 
and thyroxine. 
 


