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CLINICAL ACTIVITIES ASSISTED 

 

The student attended the Wylie Veterinary Centre in Upminster, UK, for his curricular 

practice period of the MIMV during 3 months, working 6 days per week, 11 hours per day. 

The Wylie Veterinary Centre is a RCVS Approved Tier 3 Veterinary Hospital with the 

equivalent of 10 full time veterinary surgeons and 25 nurses working. There is a total staff of 

50 people. 

In the Wylie Veterinary Centre there are general consultations, general surgery, a 24 hour 

emergency care, diet clinic, radiography, endoscopy, ultrasonography and referrals. There is a 

referral dermatologist and several small animal certificate holders.  

The student assisted in general consultations, referral consultations of dermatology, 

ophthalmology, exotics, internal medicine, dentistry, ultrasonography and endoscopy, 

orthopaedic consultations and surgery, general surgery, ophthalmic surgery, exotics surgery, 

dentistry interventions. 

Every day all the veterinary surgeons working in the hospital did a round observing and 

discussing all the cases of the hospitalized animals. The student was present every day during 

these rounds. 

Every day each veterinary surgeon has a period of consultation and a period of surgery. The 

student was under the supervision of one veterinary surgeon, rotating through all the different 

activities, and called if there was any particularly interesting event or clinical situation, either 

in consultations or in surgery. 

The student was present in all consultations of hyperthyroid cats, thyroidectomies and with 

hyperthyroid cats under care or observation, and participated in all the interventions made. A 

total of 77 hyperthyroid cats were seen with 6 thyroidectomies performed. 

There is 24hour cover with the cooperation of Night Vets Ltd which functioned at night from 

the same premises. There was a close contact with the night veterinarians and the student was 

called every time he was needed. 

 

While the student was in the Wylie Veterinary Centre he attended and assisted in general 

consultation, care to the hospitalized animals and surgery. 

Ophthalmology: referral consultations of de ophthalmology; ulcer in the cornea of a bulldog 

with resolution with topical formoline. 

Internal Medicine: referral consultations of internal medicine and discussion of the 

hospitalized cases in the hospital. 
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Dermatology: referral consultations of dermatologist every two weeks with a diplomated 

dermatologist. 

Ultrasonography – abdominal, thoracic ultrasonography and echocardiography in dogs, cats, 

rabbits, ferrets, bearded dragons and tortoises. 

Exotics – referral consultations of exotic animals: fish, turtles, tortoises, geckos, bearded 

dragons, water dragons, snakes, rabbits, degus, hamsters, chinchillas, sugar gliders, ferrets, 

marmosets, foxes, owls, hawks, parakeets, guinea pigs, budgies, parrots, cockatoos, chickens, 

pigeons and other birds. 

Endoscopy – rhinoscopy, urethrocystocopy, bronchoscopy, gastroscopy. 

Intensive care treatment: Dogs, cats, reptiles, foxes, rabbits and guinea pigs. 

Dentistry – referral consultations of dentistry, scaling, teeth extractions in dogs, cats and 

marmosets. Polishing, cutting and extracting teeth from rodents like rabbits, guinea pigs, 

chinchillas, etc.  

Reproduction and obstetric consultations – artificial insemination, programming and preparing 

the owners and animals for birth by caesarean section. 

Radiography – head, thoracic, abdominal and limb radiographs to cats, reptiles and birds; hip 

dysplasia exam and scoring; pre, intra-surgical and post orthopaedic surgical evaluation. 

Orthopaedic consultations. 

 

During the 3 months period the student did, as main surgeon: introductory part of 

consultations, anamnesis, clinical examination, proposal of medical approach and treatment; 

intubation of dogs, cats, parrot, chicken; collected blood from dogs, cats, rabbits, birds and 

lizards; put catheters in dogs, cats and rabbits; administered drugs; did anaesthetist work; 

euthanasia of pigeons, cats, dogs and rabbits; ultrasonography of dogs and cats; practiced 

echocardiography; did echo guided cystocentesis; nasolacrimal duct flush in a rabbit; necropsy 

of bearded dragons and one chinchilla; 3 dog castrations, 7 cat castrations, 1 rabbit castration; 

ovariohysterectomy of one tortoise and two dogs; one collar wound surgery; drained and 

cleaned an abscess in one gecko; did one water dragon castration and one water dragon spay 

in recently dead animals. 

 

The student was the assistant of the surgeon in several surgeries: 

Enucleation in dogs, 

Enucleation in rabbits, 

Entropion in a dog, 

Extraction of a meibomyon adenoma, 
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Cherry eyes, 

Corneal perforating ulcer, 

Conjuntival graft, 

Surgical removal of spine cell tumours, anal gland tumour, lipomas, mast cell tumour, 

subcutaneous abdominal and thoracic mass in dogs. Surgical removal of a pancreatic tumour 

in one cat, 

Lymph node biopsy, 

2 Cystotomies in dogs and one in a guinea pig, 

Several castrations in dogs, cats, rabbits, ferrets, 

Scrotal mass – castration and scrotal amputation, 

Several ovarihysterectomy in dogs, cats, rabbits, tortoises and ferrets, 

Surgical removal of mammary tumours in dog, cats and in one rat, 

Gastric and splenic torsion, 

Gastrocnemio tendon rupture, 

Toe amputation, 

Resection of the head of the femur, 

4 Cruciate ligament surgeries, 

Dislocated shoulder, 

RTA – mandible synfisis, 

Tibia and fibula fracture in a rabbit, 

Patella luxation, 

Wing amputation in a parakeet, 

Cat with fracture in the femur, 

Forelimb amputation in cat, 

Limb amputation in Iguana, 

Tail amputation in snake, 

Limb amputation in water dragon, 

Otohematoma, 

Resection of the external ear canal in dog and in cat, 

2 Thymomas in rabbits, 

Scaling, polishing and cleaning teeth in dogs and cats, 

Several teeth removal in cats, dogs, rabbits, 

Dental interventions in dogs and cats, mamosets, rabbits, degus, guinea pigs, chinchillas, 

6 Thyroidectomies in cats, 

1 Thyroidectomy in dog, 
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Hormonal implant in ferrets and snake, 

Exploratory laparotomy in a cat – peritonitis, 

Exploratory laparotomy in a bearded dragon, 

Perineal hernia, 

Perianal hernia, 

Inguinal hernia, 

Umbilical hernia, 

Intussusception in a dog, 

Liver lobectomy and biopsy of a cat, 

Adrenalectomy in a dog, 

Nephrectomy in a cat, 

3 Caesarean sections in dogs, 

Ectopic ureter surgery. 
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I. CHARACTERIZATION OF FELINE HYPERTHYROIDISM 
 
1. GENERAL INTRODUCTION TO FELINE HYPERTHYROIDISM 
 

Hyperthyroidism is the most common endocrine disease in middle aged and old cats and also 

one of the most frequently diagnosed disorders in small animal practice in industrialized 

countries (Peterson & Ward, 2007). It was first definitively diagnosed by Peterson in 1979 in 

New York City (Peterson & Ward, 2007). Since then the incidence of the disease has 

increased and reached epidemic proportions (Edimboro, Scott-Moncrieff, Janovitz, Thacker & 

Glickman, 2004). Edimboro et al (2004) observed that in 20 years hospital prevalence 

increased from 0,06% to 0,3% and the prevalence per visit was 2.1%. Several other studies 

also report increases in North America, Germany, Japan and United Kingdom (de Wet, 

Mooney, Thompson & Schoeman, 2009) and Mooney (2010) refers studies where the 

incidence among older cats is: 8.9% in Japan, 11.4% in Germany, 17.4% in the UK and 4% in 

Hong Kong. Gerber, Peter, Fergunson & Peterson (1994) affirmed that in Europe and in the 

United States one in every 300 cats is hyperthyroid. There is no apparent predisposition in 

breed, however several studies have demonstrated that Siamese and Himalayan cats have a 

lower risk of contracting the disease (Mooney, 2010), suggesting a possible genetic or 

hereditary component, at least in some cat breeds. Some other factors have been associated 

with the development of hyperthyroidism in cats, but there is still no definitive agreement 

about it. Younger cats can also be affected, but much less frequently (<5%) (Boyd, 2004). The 

age of presentation ranges from 4 to 23 years old with a mean of 13, but it is rare under 8. A 

case of an 8 month cat has been reported (Gunn-Moore, 2005). The incidence of this disease 

in cats has been increasing since it was first recognized, partially because of the development 

in diagnostic capacity and availability of thyroxin (T4) assay, but also due to an increase of 

occurrence (Peterson & Ward, 2007), the aging of the feline population and the increase in 

awareness of the disease (Mooney, 2010). Initial studies did not find any gender predilection, 

but more recent studies have reported male predisposition (Peterson &Ward, 2007). 

 

1.1 Anatomy and Physiology 

 

The thyroid gland is located ventrally to the trachea, along the first tracheal rings. It is 

composed of two dark-red elongated lobes, one in each side of the trachea fixed to its 

proximal part, below the cricoid cartilage, caudal to the larynx (Padgett, 2002) and extending 

ventrally over the first five or six tracheal rings, connecting with each other by the isthmus. 
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This connection disappears before weaning. The thyroid is the most important endocrine gland 

involved in metabolic regulation (Mooney, 2010). 

Hyperthyroidism is a multi-systemic disorder caused by the excess of circulating thyroid 

hormones: triiodothyronine (T3) and thyroxin (T4). (Mooney & Peterson, 2004) These 

hormones are responsible for the control of the metabolic rate of the organism (Cunningham, 

2004). Newborn kittens have serum total T4 concentrations of approximately half of the 

mother’s, doubling within 2 weeks and reaching 62+\-10 nmol|L at the age of 4 weeks. In the 

adult cat, concentrations decrease in a non-linear way until approximately 5 years of age, 

starting to increase again at that age (Anderson, 2005).  

Thyroid hormones are the only organic iodine components of an animal’s body (Peterson, 

2006b). Although T4 is an abundant thyroid hormone, T3 is responsible for the main hormonal 

activity (Syme, 2007). Approximately 90% of the iodine in the body is concentrated in the 

thyroid gland, which actively traps it. At the same time the residues of liberated iodine in 

thyroid hormones is re-used. Then all the iodine available is used forming monoiodotyrosines 

and diiodotyronines, coupled in T3 and T4 (Schenck, 2005). Most thyroid hormones enter cells 

passing through specific membrane transporters. When thyroid hormone T4 enters in cells it 

may be converted into active hormone T3 or be metabolized into inactive hormone: reverse T3 

(rT3) or diiodothyronine (T2). These conversions are controlled by iodothyronine deiodinase 

enzymes, capable of catalyzing the removal of iodine moieties from thyroid hormones (Syme, 

2007). 

Thyroid hormones have a very important effect on the nervous and cardiovascular systems. 

They stimulate the autonomous nervous system sympathetic drive (Cunningham, 2004). This 

is believed to happen due to the stimulation of β-adrenergic receptors that exist in tissues 

under the action of catecholamines (adrenaline and noradrenalin). Because of this action, 

almost every organ is involved with thyroid regulation. In what concerns the central nervous 

system, they are important in the development of the tissues in the foetus and neonate. Mental 

retardation occurs when the exposition to the hormones is inadequate (Cunningham, 2004). 

The thyroid hormones increase the heart rate and strength of contraction of the heart, probably 

due to the interaction with catecholamine, increasing the response of the tissue. Blood 

pressure is elevated due to an increased systolic pressure, without alteration of the diastolic 

pressure, resulting in an increased cardiac debit. These effects are frequently observed when 

there is an increased thyroid activity (Cunningham, 2004). The thyroid hormones are very 

important for the maintenance of the normal contractile activity of the cardiac muscle, 

including the transmission of the nervous impulse (Cunningham, 2004). These hormones are 

also responsible for temperature regulation and lipid, protein and carbohydrate metabolism. 



 7 

The calorigenic effect of the thyroid gland is explained by the increase in basal metabolism 

caused by iodothyronines, accelerating oxidation reactions and causing a higher consumption 

of oxygen by having an important contribution of Na+ and K+ ATPase (Cunningham, 2004). 

By controlling the metabolic rate of the most important systems in the organism, thyroid 

hormones, if overproduced, can easily cause weight lost, polyphagia, tachycardia, cardiac 

changes, nervous and aggressive temperament, hyperactivity, etc (Cunningham, 2004). 

Thyrotropin Releasing Hormone (TRH) is secreted by the hypothalamus and is responsible for 

stimulating the secretion of Thyroid Stimulating Hormone (TSH) by the pituitary gland. TSH 

is responsible for stimulating the secretion of thyroid hormones by thyroid gland 

(Cunningham, 2004). TSH is the most important regulator of thyroid activity. Its secretion is 

regulated by the negative-feedback control of thyroid hormones acting directly on the pituitary 

gland and inhibiting the synthesis of TRH by the hypothalamus (Cunningham, 2004). 

Hypothalamic production and release of TRH is controlled by the brain and regulates the 

thyroid hormone – TSH feedback loop (Feldman & Nelson, 2004). 

 

1.2 Aetiology and Pathogenesis 
 

The aetiology and pathogenesis of the disease are still unknown (Peterson & Ward, 2007). 

The most common abnormality associated to hyperthyroidism in cats is functional 

adenomatous hyperplasia, in more than 95% of the cases according to Peterson & Ward 

(2007), more than 98% according to Mooney (2001). In 70% of the cases it affects both 

thyroid lobes, and in 30% it is unilateral (Mooney, 2010; Peterson & Ward, 2007). 

Histologically this is shown as a modification in the thyroid follicular architecture, where 

normal tissue is replaced by nodules of hyperplastic tissue, with a big variation in the size of 

the follicles (from less than 1 mm to bigger than 3 mm) (Mooney, 2010). Around these 

abnormal follicles normal compressed thyroid tissue is usually found or, sometimes, a 

transition between normal and abnormal tissues. Thyroid carcinoma can be associated to 

hyperthyroidism but it is rare (<2% of the cases) (Mooney, 2010). Both thyroid adenoma and 

carcinoma cause its overgrowth and increase in the amount of thyroid hormones. The cause of 

hyperthyroidism is still unknown. Histologically it can be compared to human toxic nodular 

goitre (TNG) or to Grave’s disease (Mooney, 2010). Toxic nodular goitre starts with a small 

hyperfunctional adenoma. As it grows it starts to release more and more thyroid hormones, 

decreasing TSH secretion, decreasing secretion of the remaining normal thyroid tissue that 

becomes atrophied (Schenck, 2005). With the overgrowth the release of hormones becomes 

supra-normal, TSH secretion remains low and the tissue becomes autonomous. This suggests 
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that adenomas are present long before clinical signs are presented, and that there is a slow 

development of the disease, which has been observed in cats (Schenck, 2005). Grave’s disease 

is an auto-immune disorder where there are auto-antibodies that attach to thyrotropin receptors 

and mimic TSH. However, several studies have failed to demonstrate the presence of auto-

antibodies in cats (Mooney, 2010). The study of Watson, Radford, Kipar, Ibarrola & 

Blackwood (2005) represents the first report of somatic miss-sense mutations in feline 

hyperthyroidism and emphasis its similarity to human TNG, with the identification of a 

potential genetic basis for feline hyperthyroidism. 

Over expression of proto-oncogenes is suggested as a possible cause for autonomous function 

of the thyroid gland (Peterson & Ward, 2007). Oncogenes c-ras, bc12 and p53 were identified 

and studied as possibly involved in this over expression. Only over expression of c-Ras 

protein, coded by c-ras oncogene, was found. The trigger for this over expression is still to be 

elucidated, as well as its significance as a cause to hyperthyroidism (Peterson & Ward, 2007). 

The pituitary gland releases the Thyroid Stimulating Hormone (TSH), which regulates the 

synthesis and secretion of thyroid hormones. The interaction of TSH with its receptor on the 

surface of thyroid cells activates the receptor-coupled G Proteins that control cAMP 

concentrations in the thyroid cells (Ward, Achenbach, Peterson, Drobatz & Holt, 2005). 

Activation of this system leads to secretion in intracellular cAMP, resulting in growth and 

differentiation of thyroid cell and consequently in secretion of thyroid gland hormones (Ward 

et al, 2005). Therefore, abnormalities of any part of the receptor-G protein-cAMP signal 

transduction system may result in unregulated growth of thyroid cells and excessive hormone 

production. cAMP concentrations are controlled by stimulatory G protein (Gs) and inhibitory 

G protein (Gi) families (Ward et al, 2005). Ward et al (2005) came to the conclusion that Gi2 

protein was decreased in hyperthyroid cats, when compared with euthyroid animals. A 

decreased Gi2 expression decreases inhibition of adenylyl cyclise and allows an increase in Gs 

expression. This leads to an increase cAMP and subsequent unregulated mitogenesis and 

hormone production in hyperthyroid cells. A reduced Gi2 expression may explain excessive 

growth and function of the thyroid gland in hyperthyroid cats (Ward et al, 2005). 

Epidemiological surveys have shown a correlation of the disease with factors as diverse as 

feeding mostly with tinned food, using cat litter; living strictly indoors, exposure to lawn 

herbicides, fertilizers and pesticides, regular treatment with flea sprays or powders, and 

exposure to flame retardants (Scherk, 2009) or to other allergens (Gunn-Moore, 2005). There 

are several risk factors implicated (genetic, environmental and nutritional) related to the fact 

that the disease is more frequent in cats that are well cared for. These cats are more exposed to 

environmental and nutritional factors. This is supported by the worldwide incidence of the 
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disease, being reported in North America, Europe, Australia, New Zealand (Scherk, 2009). 

However, there is a low incidence of reports in South Africa or Italy (Ramsey, 2003). In 

countries of South Europe, like Portugal and Spain, there has been a low number of reported 

cases. The apparent low incidence of the disease in these countries may be the result of 

genetic, environmental, and nutritional factors, but the awareness of the potential for the 

disease amongt clinicians may also be a factor (Lobo, Fabrica, Almeida, Ribeiro & Peneda, 

2004). Glucuronidation is compromised in cats, making them more prone to toxicity caused 

by hydrocarbons that have to be metabolized in the liver. This kind of product is present in 

canned foods, as well as iodine and phyhalates, resorcinol, polyphenols, isoflavones, and  

Polychlorinated biphenyls (PCB’s) (Scherk, 2009). Indoor cats can be in direct contact with 

flame retardants, or ingest those accumulated products on their fur when grooming 

themselves. More research is still needed to prove the effect of these chemicals on thyroid 

function (Scherk, 2009). Schenck (2005) describes the effect of diet on the development of 

feline hyperthyroidism, and alerts for the importance of excess or deficiency of iodine, 

Iodolactones and Selenium in canned foods for the normal function of the thyroid gland. 

Chronic fluctuations in iodine intake may contribute to the development of the disease and 

goitre formation (Schenck, 2005). Ranz, Tetrick, Opitz, Kienzle & Rambeck (2002) suggest 

that very low iodine concentration in cat food represents a risk for thyroid health and warn of 

the ignorance concerning the bioavailability of iodine in cat food. If the high iodine content in 

a cat food is due to incorporation of iodine-containing pigments like erythrosine, the 

digestibility is very low and availability is insignificant. Schenck (2005) also indicates other 

potential goitrogens in food, like cabbage, cassava, bamboo shoots, turnips, sweet potatoes, 

lima beans, onions, garlic, millet, sorghum, soybeans, and even water chemically present in 

canned foods, or the amount of steam used during extrusion of dry cat foods, that can 

concentrate goitrogenic contaminants (Schenck, 2005). 

In summary, several studies propose that several nutritional and environmental factors are 

implicated in development of hyperthyroidism. Goitrogenes may have dose, age and time-

dependent cumulative effects on the pituitary-thyroid axis, resulting in chronic stimulation of 

TSH, leading to nodular adenomatous hyperplasia (Peterson & Ward, 2007). 

 

1.3 Histopathology 

 

More than 98% of pathological changes in cats’ thyroids are adenomatous hyperplasia or 

adenoma, and less than 2% are thyroid carcinomas. Adenomas have well-defined capsule and 

a homogeneous morphology, very similar to focal hyperplastic extranodular tissue (Derwahl 
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& Studer, 2002). According to Derwahl & Studer (2002), there are as yet no criteria to 

distinguish unequivocally hyperplasia from neoplasia. The two conditions merge into each 

other without clear boundaries. There is a continuum of proliferating lesions with diffuse, ill-

delimited hyperplasia at the one end and homogeneous, well-encapsulated adenoma at the 

other (Derwahl & Studer, 2002). The adenomatous hyperplastic tissue functions 

autonomously and secrets thyroid hormones, resulting in hyper secretion of thyroxine (T4) and 

suppressing Thyroid-Stimulating Hormone (TSH). Peterson & Ward (2007) suggest that in 

hyperthyroid cats the subpopulation of thyroid follicular cells that have a high growth 

potential may replicate in an autonomous fashion and, once in a sufficient number, may grow 

without TSH stimulation. Derwahl & Studer (2002) claim that when under iodine deficiency 

or when TSH secretion is stimulated by goitrogen agents the growth-promotion mechanisms 

are activated, leading to hyperplastic growth. Nodular transformation of originally diffuse 

hyperplastic tissue takes years or even decades to evolve (Derwahl & Studer, 2002). An 

important fact is that 70% of the cases have bilateral thyroid involvement. That is a very 

peculiar aspect because there is no anatomical connection between both lobes. This is said to 

be an important factor when speculating on the pathogenesis of the disease (Peterson & Ward, 

2007). 

 

1.3.1 Multilocular adenomatous goitre 

Multilocular adenomatous goitre is characterized by multifocal nodules that are dispersed 

through the gland. Foci of hyperplastic tissue form nodules that vary from less than 1 mm to 

over 3 mm in diameter. The thyroid gland may have the appearance of a compressed cluster of 

grapes. The majority of the cases are solid, but a small percentage may be cystic and filled 

with fluid. The lesions are histologically similar to nodular hyperplasia or humane multiple 

adenomatous goitre (Feldman & Nelson, 2004). The foci are composed of irregularly 

arranged, colloid-filled follicles that are fairly different from normal tissue. Occasionally the 

surrounding parenchyma can be compressed, and in some cases microfollicular or compact 

cellular patterns may be observed. Colloid-filled cysts can frequently appear adjacent to 

nodules. Follicular cells are uniform and cuboidal (Feldman & Nelson, 2004). 

1.3.2 Adenomas 

Adenomas are usually solitary and large, involving big part of a lobe. Distinct capsules are 

rarely present. Microscopically, adenomas are usually composed of irregularly arranged 

follicles containing varying amounts of colloid (Feldman & Nelson, 2004). In some, papillary 

infolding of follicular epithelium is found, and in others compact cellular foci are dispersed in 

the affected lobe. In some cases the tumour has a lobular appearance, but this feature can be 
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less distinct or absent. The affected lobe is usually enlarged and distorted (Feldman & Nelson, 

2004). 

1.3.3 Atypical Adenomas 

Atypical Adenomas can have some characteristics often associated with malignancy, but 

lacking in fundamental features of capsular and vascular invasion. The affected lobe usually is 

enlarged and distorted, but externally it has a smooth capsular surface instead of the lobulated 

pattern of adenomas or adenomatous hyperplasia (Feldman & Nelson, 2004). Microscopically, 

atypical adenomas are characterized by foci of closely clustered follicles that merged with 

cells arranged in a compact cellular pattern. The follicles usually lack of colloid, and the cells 

of these masses are larger than those of typical adenomas (Feldman & Nelson, 2004). 

1.3.4 Cystic Thyroid Adenoma 

Thyroid cystic adenomas are rare in cats and can cause respiratory distress and dyspnoea that 

can develop as a result of laryngeal paralysis secondary to pressure on the recurrent laryngeal 

nerve, and may not have direct relation with hyperthyroidism (Hofmeister, Kippenes, Mealey, 

Cantor & Löhr, 2001).  

1.3.5 Non-functional thyroid tumours  

When performing a clinical examination of an older cat it is not uncommon to find a small 

goitre, not associated with clinical signs of hyperthyroidism. This can be a non-functional 

tumour, a tumour that can become functional in the future, or a non-neoplastic lesion (eg, a 

cyst).  

 

1.3.6 Thyroid carcinomas 

Thyroid carcinomas can have exactly the same presentation as benign nodules, being 

undistinguishable from them (Barber, 2007). Cytological fine needle aspirates are not very 

successful in distinguishing benign from malign thyroid tumours (Ramsey, 2003). Both 

produce excessive thyroid hormones and palpable goitre. Nevertheless, a large or fixed, 

rapidly growing cervical mass may increase the index of suspicion of carcinoma and thoracic 

radiographs should be taken before beginning treatment (Barber, 2007; Ramsey, 2003). They 

occur in approximately 2% of the cases and tend to be highly metastatic. Regional lymph 

nodes metastasis tends to be more common than pulmonary metastasis. However, when 

suspecting a thyroid carcinoma, radiograph and scintigraphy are advised. Radiographic 

miliary lung pattern is characteristic and scintigraphy can be used to identify ectopic thyroid 

tissue (Barber, 2007). If there are no detectable metastases present, radioiodine therapy is 

indicated, whereas if there is metastasis surgical removal and higher doses (up to 5 times 

normal) are indicated, but with a poor prognosis (Ramsey, 2003). 
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Carcinomas may have a variety of clinical presentations. They may be well encapsulated, 

solitary, and to involve one thyroid lobe. Carcinomas may involve both lobes and appear to be 

simple bilateral disease. However, there may also be numerous masses in the cervical region. 

They may be locally invasive and there may be distant metastases (Feldman & Nelson, 2004). 

 

1.3.6.1 Follicular Carcinoma 

Follicular Carcinoma causes enlargement and distortion of the affected lobes. Capsular and 

vascular invasions are typical. They are relatively uncommon and usually non-functioning, 

often not causing hyperthyroidism. These tumours have a compact pattern in distinct follicles 

that contain little colloid. Some may be less differentiated, with small, dense follicles that 

merge with cells in compact cellular foci (Feldman & Nelson, 2004). 

1.3.6.2 Papillary Carcinoma 

Papillary Carcinoma’s histological pattern is detected less frequently than follicular 

carcinomas. The tumour does not cause massive alteration of the affected lobe and is usually 

detected only microscopically. The capsule is invaded by large, cuboidal neoplastic cells, 

lined by papillary fronds of fibrovascular connective tissue (Feldman & Nelson, 2004). 

 

1.4 Prognosis 

 

The prognosis depends on several variants: if not treated, hyperthyroid cats die of secondary 

concurrent heart, renal, liver disease or systemic hypertension; with treatment, varies from 

extremely good to guarded (Gunn-Moore, 2005), depending on: 

The type of treatment chosen 

The early or late diagnosis 

The presence of heart, renal, liver disease or systemic hypertension 

The presence of permanent systemic damage before institution of treatment 

The presence of a carcinoma 

The location of the abnormal thyroid tissue 

The average life expectancy of treated hyperthyroid cats is approximately 2 years (Gunn-

Moore, 2005). 
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2.CLINICAL PRESENTATION 

 

The number and variety of clinical signs are not constant in all cases, as they depend on 

individual characteristics, duration from the onset of the condition, presence or absence of a 

concomitant disease, and the individual’s ability of coping with the demands of excessive 

hormone levels (Mooney, 2010). Clinical signs and alterations appear progressively and in 

about half of the cases start 6 months to one year before the animal is presented in consult 

(Cunha, Pippi, Gomes, & Beckman, 2008). As the disease affects generally older cats, the 

clinical signs are frequently confused with part of the aging process, and therefore not 

recognised by the owners as signs of a disease (Feldman & Nelson, 2004). Although there are 

more frequent clinical signs that can be suggestive of hyperthyroidism, they are not always 

presented at the same time, and one clinical sign can be predominant (Mooney, 2010). The 

main clinical signs associated with the diagnosis of hyperthyroidism are weight lost, 

polyphagia, hyperactivity, palpable goitre, tachycardia and cardiac changes, gastrointestinal 

disturbances, and an increase in the level of serum T4 (see annex 1). Because the thyroid 

hormones are generally anabolic and stimulatory, the owners usually feel that their cat is 

healthy and in good shape, having a good appetite and being very active to their age, at least 

in an initial phase (Mooney, 2010). 

 

2.1 Palpable Goitre 

According to Nelson (2009), a cervical mass is palpable in approximately 90% of the cases; 

more than 80% according to Cunha et al (2008), more than 95% of the cases to Ramsey 

(2003). It is not pathognomonic, and has been found in clinically normal cats. There are some 

cervical masses that are not related to the thyroid, such as enlarged lymph nodes, parathyroid 

neoplasia or hyperplasia (Nelson, 2009), squamous cell carcinoma, abscess, salivary mucocele 

or thyroglossal duct cyst (Hofmeister et al, 2001). Goitre palpation techniques are described in 

Annex 2. Differentiation between uni and bilateral goitre can be very difficult, and even when 

both lobes are enlarged it is difficult to distinguish each one. The enlarged thyroid can be 

located in the cervical area under the first tracheal rings, more caudal in the neck, or can 

migrate ventrally. It can sometimes be at the thoracic inlet and even become intrathoracic or 

intramediastinical (Mooney, 2010). Ectopic thyroid tissue can be located from the base of the 

tongue to the base of the heart (Feeney & Anderson, 2007). Although it is not very frequent, 

goitre can be visible, but most times is detected by palpation. When palpation is difficult, it is 

possible to visualize it by clipping the ventrocervical area and spraying it with alcohol. There 
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is also the possibility of non detectable thyroid enlargement in an initial phase, when it is not 

detectable by palpation (Mooney, 2010). 

A palpable thyroid gland is not rare and is not always correlated with hyperthyroidism. The 

presence of goitre alone is a weak indicator of symptomatic hyperthyroidism, but the size of 

enlargement can be valuable to distinguish euthyroid and hyperthyroid cats (Boretti et al, 

2009). At the same time, cats with palpable thyroid and euthyroid T4 values cannot be 

excluded from the development of clinical disease in the future (early cases) or from having 

increased T4 values after correcting other concurrent disease. Therefore, long term follow up 

of these patients is recommended (Boretti et al, 2009). Boretti and co-workers (2009) 

demonstrated that palpation score of the thyroid gland is correlated with T4 concentration, 

confirming that the likelihood of hyperthyroidism increases with increasing size of the gland 

(Boretti et al, 2009). The semi-quantitative scoring system proposed by Norsworthy, Adams, 

McElhaney & Milios ( 2002a) was used in this study. 

 

2.2 Polyuria and Polydipsia (PU/PD): 

Polyuria and polydipsia occur in less than 50% of the cases, with a big individual variation 

(Syme, 2007). They can have different causes, such as increased renal blood flow; compulsive 

polydipsia; diuretic effects of T4; concurrent primary renal disease (may be related to the 

advance age of most cats); electrolyte abnormalities such as hypokalaemia; primary polydipsia 

caused by hypothalamic disturbances associated with thyroid hormone excess; decreased renal 

medullary solute concentration because of increased renal blood flow (Syme, 2007). It is 

important to be aware that both Chronic Renal Failure (CRF) and hyperthyroidism are 

frequent in geriatric patients and that clinical signs of both can overlap (Daminet, 2008). 

Hyperthyroidism can contribute to the development of primary renal disease because it causes 

hypertension, resulting in intraglomerular hypertension and hyper filtration (Syme, 2007). The 

final result is glomerular sclerosis and renal failure. An altered permeability of the glomerular 

barrier results in proteinuria (Syme, 2007). At the same time there is an increased renal tubular 

reabsorption of sodium, which is responsible for increasing plasma volume. Other electrolytes 

like phosphorus and chloride also have increased tubular reabsorption. Concurrent 

hyperparathyroidism can be present in hyperthyroid cats causing calcification of the kidney 

leading to Chronic Kidney Disease (CKD) (Schenck, 2007). Because the excess of thyroid 

hormones can contribute to hyper-filtration, some cases with underlying renal disease can 

benefit from hyperthyroidism by maintaining sustainable renal function (Feldman & Nelson, 

2004). In these cases the clinical signs of renal disease (polyuria, polydipsia and azotaemia) 

appear when the hyperthyroid state is reversed with treatment. In these cases the clinician 
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must try to find a correct balance in medication to stabilize renal function and control 

hyperthyroid signs. In other cases of occult renal failure, the only clinical sign of renal failure 

prior to hyperthyroidism treatment is polyuria/polydipsia (Feldman & Nelson, 2004). 

 

2.3 Age 

Most cats diagnosed are middle aged to old. Only less than 5% have less than 10 years of age 

when diagnosed (Peterson, 2006a) and 95% have more than 10 years (Feldman &Nelson, 

2004). Cats older than 15 years old are more likely to be affected (de Wet et al, 2009).  

 

2.4 Breed 

According to de Wet et al (2009), domestic short hair (DSH) cats were less likely to be 

diagnosed with hyperthyroidism than other breeds combined. 

 

2.5 Obesity 

Fergunson, Caffall, & Hoening (2007), in a study with 21 domestic short hair (DSH) cats, 

associate obesity with high Free T4 (FT4), just within the normal range. The same authors also 

correlated Total T4 (TT4) positively with all indices of obesity, and Total T3 (TT3) with some. 

In their study they suggest that there is a primary alteration in thyroid function with increased 

FT4 caused by the increase of NEFAs. It is also proposed that obesity induces a relative 

thyroid hormone resistance, either caused by the effect of leptin or by the effect of NEFAs 

concentrations, or both, because there was an increase in FT4 with normal TSH (Fergunson et 

al, 2007)  

 

2.6 Gastrointestinal Signs 

The most frequent gastrointestinal signs include polyphagia, vomiting and diarrhoea. 

Anorexia and an increased volume and frequency of defecation can also occur. Some of these 

can occur due to intestinal hypermotility and malassimilation, presented by some hyperthyroid 

cats, as well as imbalanced or excessive food intake (Nelson, 2009). 

 

2.6.1 Polyphagia 

Although approximately 50% of the cases are polyphagic (Mooney, 2010), caloric intake is 

inadequate in most cases, due to an increased energy expenditure and accelerated metabolism, 

and weight lost occurs. In approximately 20% of the cases, due to unknown reasons, short 

periods of anorexia can alternate with longer periods of polyphagia (Mooney, 2010).  
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2.6.2 Vomiting 

According to Feldman & Nelson (2004) intermittent vomiting happens in 40% of the cases. It 

can occur due to rapid overheating or direct stimulation of the chemoreceptor trigger zone by 

the thyroid hormone, or even gastric distension that occurs after ingesting a big amount of 

food in a short period of time (polyphagia) (Feldman & Nelson, 2004). 

 

2.6.3 Bulky Stools 

Oro-caecal transit is accelerated in untreated hyperthyroid cats, when compared with treated 

patients (Mooney, 2010). 

 

2.7 Weight Loss  

Approximately 90% of the patients have weight loss reported by the owners (Feldman & 

Nelson, 2004). According to Feldman & Nelson (2004), Mooney (1998b) affirms that weight 

loss is classified when the loss is greater than 10% of body weight, and emaciation if greater 

than 20%. 

 

2.8 Dehydration 

Cats with severe hyperthyroidism have severe weight lost, with progressive lost of skin 

elasticity and turgidity. These cats can appear moderately to severely dehydrated, based on the 

lack of skin turgidity. In many cases the skin does not return to place not because of 

dehydration, but as a reflection of severe weight lost. If the cat is in fact dehydrated, fluid 

replacement therapy should be performed slowly and be carefully monitored (Feldman & 

Nelson, 2004). 

 

2.9 Cardiorespiratory Signs 

Tachycardia, systolic murmur, prominent apex beat and, less frequently, arrhythmias are the 

main cardiovascular clinical signs observed in hyperthyroid cats (Mooney, 2010). These signs 

are very common in hyperthyroid cases (particularly tachycardia) and are frequently important 

in alerting clinicians to the presence of the disease. When patients have congestive heart 

failure, gallop rhythm, ascites, coughing, muffled heart sounds and dyspnoea can be 

associated (Mooney, 2010), as well as apathy, collapse or hind limb weakness caused by 

aortic thromboembolism (Gunn-Moore, 2005). Dilated cardiomyopathy is less common and 

associated to severe cardiac changes. Although congestive heart failure can be reversible after 

treatment, in hyperthyroid related cases it is not, suggesting the possibility of a thyroid 

hormone-induced irreversible structural damage (Mooney, 2010). The mechanism for the 
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cardiac changes is not yet completely understood, but it seems to be a combination of the 

effect of an excess of thyroid hormone in the heart, interactions with the sympathetic nervous 

system, and cardiac changes that compensate the altered peripheral tissue function (Mooney, 

2010). Several studies suggest that congestive heart failure (CHF) in hyperthyroid cats seems 

to be declining from 12% in 1980’s to 2% in 1993 and 3.1% in a more recent study in the 

United Kingdom (Syme, 2007). They also agree that hyperthyroidism is not a common cause 

for heart failure in the absence of pre-existing cardiac disease. However, the volume loading 

that occurs with hyperthyroidism may readily decompensate pre-existing subclinical heart 

disease (Syme, 2007). According to Mooney (2010), recent studies showed that mild changes 

in blood pressure are common, but severe hypertension is not, unless associated with renal 

failure. When present, hypertension can cause ocular problems such as retinal detachment, 

oedema, haemorrhage, and degeneration, resulting in blindness. However, fundoscopic 

examination in hyperthyroid cats rarely reveals retinal lesions even in the presence of 

hypertension and secondary blindness is not frequent (Mooney, 2010). 

High thyroxin levels are likely to result in an increased myocardial oxygen demand caused by 

an increased systolic and diastolic performance, an increased cardiac output and a reduced 

systemic vascular resistance (Klein & Ojamaa, 2001). If the heart is normal, it can compensate 

the increased cardiac output by dilation or hypertrophy. Therefore, hyperthyroidism results in 

cardiac remodelling, increase in myocardial demand of oxygen and occasionally in high 

output heart failure. Hyperthyroidism is often associated with a form of hypertrophic 

cardiomyopathy (HCM) that can result in cardiac failure (Mooney, 2010). Feldman & Nelson 

(2004) affirm that HCM is much more common than dilated cardiomyopathy in hyperthyroid 

cats. However, Thompson (2004) affirms that the association between HCM and 

hyperthyroidism has not yet been proven. According to Connolly, Guitian, Boswood & Neiger 

(2005) Cardiac troponin I (cTnI) is a sensitive but not specific marker of myocardial cellular 

damage. The same authors affirm that it has been shown that cats with echocardiographic 

evidence of hypertrophic cardiomyopathy have significant elevations in cTnI and that 

hyperthyroid cats with raised cTnI concentrations have higher T4 levels. This suggests that, in 

hyperthyroid cats, the chronic exposure of the myocytes to an excess of thyroid hormone 

induces enough myocyte damage to increase cTnI concentrations. These changes seem to 

resolve after the establishment of euthyroidism (Connolly et al, 2005).  

Tachypnea, panting and dyspnoea occur in cats with congestive heart failure. In cases where 

there is no underlying heart disease, the presence of these clinical signs can be precipitated by 

a stressful situation, such as veterinary intervention (Mooney, 2010). There are several 

possible other explanations such as various combinations of increased airway resistance, 
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respiratory muscle weakness, diminished lung compliance and sometimes tracheal 

compression due to an enlarged thyroid gland (Mooney, 2010). 

 

2.9.1 Tachycardia 

Thyroid hormones have a consistent positive chronotropic effect. The most common 

cardiovascular sign of hyperthyroidism in people is resting sinus tachycardia (Syme, 2007). 

Approximately half of hyperthyroid cats present tachycardia (Syme, 2007), 48% according to 

Gunn-Moore (2005). Its prevalence seems to be decreasing, perhaps because of the earlier 

diagnosis of the disease (Syme, 2007).  

 

2.9.2 Systolic Murmurs 

Initially murmurs where thought to be caused by mitral or tricuspid regurgitation, but recent 

studies document that they are caused by dynamic left or right ventricular outflow tract 

obstruction. They are often grade I to III/VI murmurs, varying with heart rate (Syme, 2007), 

occurring in approximately 41% of the cases (Gunn-Moore, 2005). 

 

2.9.3 Gallop Rhythm  

Gallop rhythm is attributed to rapid ventricular filling (Syme, 2007) and occurs in 12% of the 

cases (Gunn-Moore, 2005). 

 

2.9.4 Respiratory Abnormalities 

It is important to distinguish between abnormalities caused by stress in the consultation room, 

like tachypnoea and panting; from the ones caused by CHF like tachypnoea and dyspnoea; or 

other causes also directly related with hyperthyroidism (Syme, 2007). In hyperthyroid cats it is 

most probably multifactorial, caused by heat intolerance, decreased ability to increase already 

elevated CO, in response to stress or exercise (Syme, 2007), respiratory muscle weakness, 

increased airway resistance, diminished lung compliance or, rarely, goitre compression 

(Mooney, 2010). Dyspnoea, coughing and sneezing are present in 23% of the cases, (Gunn-

Moore, 2005). Feldman & Nelson (2004) report an incidence of respiratory abnormalities of 

more than 10% of hyperthyroid cats, and more than 20% if under stress situations. 

 

2.10 Skin Changes 

In DSH cats, unkempt matted hair is frequently observed, which can be related to lack of 

grooming. In long haired cats symmetrical areas of patchy alopecia are more frequent, which 

can be justified by excessive grooming or related with heat intolerance (Mooney, 2010). 
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Although it is not frequent, nail overgrowth and fragility can be found. Dermatologic 

abnormalities occur in 40% of the cats (Mooney, 2010). It has been noticed that in areas of 

alopecia the skin is warmer, probably due to vasodilation and increased generation of heat 

(Feldman & Nelson, 2004). 

 

2.11 Mental/CNS Changes 

Some hyperthyroid cats present in a state of confusion, anxiety or nervousness. Sleep may be 

reduced and cats may be awakened easily. Epilepsy has been reported in a few rare cases with 

lessening or resolution of the seizures after treatment of the hyperthyroidism (Mooney, 2010). 

This may be related to an increased adrenergic activity, because there are some improvements 

when the animal is treated with adrenergic antagonists and to increased consumption of 

oxygen by brain tissue. (Feldman & Nelson, 2004) 

 

2.12 Apathetic Syndrome 

Less frequently, thyrotoxicosis (<10% of cases) may be associated with partial to complete 

anorexia and depression, instead of polyphagia and hyperactivity (Mooney, 2010). About 10% 

of the patients present inappetance instead of polyphagia (Gunn-Moore, 2005). A big 

proportion of these animals have other concurrent diseases (renal failure or neoplasia in most 

cases). Therefore, the therapeutics and prognosis can be slightly different or may have to be 

adapted to each patient (Mooney, 2010). 

 

2.13 Systemic Hyperthension 

A causal association between hyperthyroidism and hypertrophic cardiomyopathy has not yet 

been proven (Thompson, 2004). Hyperthyroidism induces an increase in sensitivity of a 

number of myocardial β-adrenergic receptors. This results in an increased response to 

catecholamines and consequent tachycardia, contributing to cardiac hypertrophy and increased 

myocardial oxygen demand (Thompson, 2004). There is also an increase in stroke volume and 

cardiac output, caused by the direct effect of thyroxine, via an adenylate cyclase-cyclic 

adenosine monophosphate (cAMP) system (Thompson, 2004). Older patients have a less 

distensible aorta and are unable to cope with the additional pressure, developing hypertension. 

If not treated, hypertension leads to damages in small capillaries of end-artery organs 

(Thompson, 2004). Damages in capillaries of the eyes, kidneys, heart and brain can cause 

blindness, polyuria, polydipsia, cardiac irregularities, nystagmus and seizures. Hind limb 

paresis can also occur. The most frequent manifestations happen in the eye, with retinal 
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detachments and acute blindness, recognized by retinal haemorrhages, vascular turtuosity and 

hyperreflectivity (Thompson, 2004). 

Recent studies have shown that extreme systemic hypertension in cats with hyperthyroidism is 

relatively infrequent, and the results indicate that it is less common now than it had been 

reported earlier (Syme, 2007). Recent studies also affirm that the disease does not cause 

severe hypertension unless accompanied by renal failure (Mooney, 2010). According to Syme 

(2007) 19% of hyperthyroid cats have values greater than 160 mmHg Prevalence of 

hypertension in hyperthyroid cases is 5% to 22%, and many of these cats have concurrent 

azotemia (Trepanier, 2007).  
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3. DIAGNOSIS 

 

Table 1 presents a summary of the differential diagnosis for hyperthyroidism in cats, with the 

major clinical areas of overlap between the diseases. 

 

Table 1: Differential Diagnosis for hyperthyroidism in Cats (Feldman & Nelson, 2004) 

DIFFERENTIAL DIAGNOSIS Major Clinical Areas of Over lap with hyperthyroidism 

Nonthyroid endocrine disease  

   Diabetes mellitus PU, PD, polyphagia, weight loss 

   Hyperadrenocarticism (rare) PU, PD, polyphagia, weight loss 

   Diabetes insipidus (rare) PU, PD, mild weight loss 

   Acromegaly (rare) PU, PD, polyphagia 

Renal disease PU, PD, anorexia, weight loss, elevated BUN 

Heart disease and failure  

   Hyperthrophic cardiomyopathy 

   Congestive cardiomyopathy 

Respiratory distress, weight loss, tachycardia, murmur, 

arrhythmia: radiography, ECG, echocardiogram 

abnormalities are not specific for hyperthyroidism 

   Idiopathic arrhythmia  

GI disease  

   Pancreatic exocrine insufficiency Bulky, foul-smelling stool, weight loss, polyphagia 

   Diffuse GI disorders  

     Inflammatory Diarrhoea, vomiting, anorexia, chronic weight loss 

     Cancer (including lymphoma)  

Hepatopathy Elevated liver enzymes 

   Inflammatory  

   Cancer  

Pulmonary disease Respiratory distress, panting 

 

3.1 Haematologic Changes  

 

Haematologic abnormalities may be subtle in hyperthyroid cats. In some cases they may not 

occur and in other cases they may be the result of concurrent diseases. Different studies show 

different values and percentage of changes in their populations (see annex 4).  

Several studies, as presented in Mooney (2010), report increases in packed cell volume (PCV) 

of 47% (Shiel & Mooney, 2007), 40-50% (Feldman & Nelson, 2004),or 39% (Gunn-Moore, 
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2005); increases in mean corpuscular volume (MCV) of 44%; in red blood cell count (RBC) 

of 21% , and in haemoglobin concentration of 17% (Mooney, 2010). 

Erythrocytosis may occur due to an increased erythropoietin production. This is caused by 

increased oxygen consumption or direct thyroxine-mediated ß-adrenegic stimulation of the 

bone marrow (Shiel & Mooney, 2007).  

Anaemia is relatively rare, and can be caused by a bone marrow exhaustion or a deficiency of 

iron or other micronutrients, and is usually associated with severe hyperthyroidism (Shiel & 

Mooney, 2007). Leukocytosis and Neuthrophilia reflect stress response (Shiel & Mooney, 

2007). Eosinophilia may be caused by the decreased availability of cortisol because of an 

excessive circulating thyroid hormone concentration (Shiel & Mooney, 2007). 

 

3.2 Blood Chemistry 

 

3.2.1 Liver enzymes:  

Elevated liver enzymes Aspartate Aminotransferase (AST), Lactate Dehydrogenase (LDH), 

Alkanine Phosphatase (ALP) and Alanine Aminotransferase (ALT) are the most common 

biochemical abnormalities in feline hyperthyroidism. According to Gunn-Moore (2005) ALP 

is elevated in 62% of the cases. The same author affirms that ALT is elevated in 85% of the 

cases, more than 75% according to Feldman & Nelson (2004). Shiel & Mooney (2007) affirm 

that in more than 90% of hyperthyroid cats at least one of these enzymes is elevated. Foster & 

Thoday (2000) correlate serum ALP and TT4 concentrations, showing that the degree of 

elevation of this liver enzyme is correlated with the grade of hyperthyroidism, early or late 

diagnosis, and with the control of the disease, as it can be controlled with a successful 

management of the disease (Thoday & Mooney, 1992). Concurrent liver disease may interfere 

with this correlation. Increases in hepatic enzyme values are probably caused by malnutrition, 

hepatic lipidosis, direct toxic effect of thyroid hormones, congestive heart failure, hepatic 

anoxia (Mooney, 2010, Gunn-Moore, 2005). 

 

3.2.2 Hyperphosphatemia 

Feline hyperthyroidism is related with changes in bone calcium and phosphorus and 

haemostatic changes. There is an increase in serum bone alkaline phosphatise, osteocalcine, 

parathyroid hormone (PTH), calcium and phosphorus levels, a decrease in bone mineral 

density and in mineralized calcium (Cardoso, Costa, Muniz, Melussi & Valerio, 2008). The 

decrease in bone mineralized calcium leads to a decrease in secretion of PTH leading to an 
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increased tubular resorption of phosphate. This fact, associated with bone and soft tissue 

mobilization of phosphorus leads to hyperphosphataemia (Cardoso et al, 2008). 

77% of hyperthyroid cats have secondary hyperparathyroidism. Mooney (2010) refers a study 

in which 8 of 29 hyperthyroid cats presented increased phosphorus concentrations. Gunn-

Moore, 2005 presents an incidence of 18% in her study. Although a 20% incidence was 

referred before, more recent studies point to an incidence of 36% to 43% of 

hyperphosphatemia without azotemia (Mooney, 2010). 

 

3.2.3 Azotemia 

According to Gunn-Moore (2005), azotemia occurs in 26% of the hyperthyroid cats. It can be 

exacerbated by protein catabolism, prerenal uremia of thyrotoxicosis, with decreased renal 

perfusion caused by cardiac failure, or renal damage caused by systemic hypertension (Gunn-

Moore, 2005). Because mild elevation of urea is common, only elevation of creatinine 

suggests significant azotemia (Syme, 2007). More than 25% of the cases are mildly azotemic 

(Feldman & Nelson, 2004). In early reports, mild to moderate azotemia seemed to happen in 

25 to 70% of the cases, but more recent ones suggest that it happens in just more than 10% 

(Shiel & Mooney, 2007). These authors refer to several studies where pre-treatment and post 

treatment values were compared, showing an increase after treatment.  

The effects in patients’ urea concentration are not linear (Syme, 2007). On one hand it tends to 

decrease with the increase of Glomerular Filtration Rate (GFR). On the other hand it tends to 

increase with the increased protein intake and protein catabolism. Mildly elevated urea is 

common in untreated hyperthyroid patients, and ratio urea/creatinine tends to be increased 

(Syme, 2007). 

Creatinine concentration is inversely related with GFR. In an uncontrolled hyperthyroid 

patient it frequently results in low creatinine concentrations. In non-azotemic patients the 

creatinine values may often be lower in hyperthyroid cats, when compared with healthy 

animals of the same age group (Syme, 2007). Creatinine also reflects the animal’s muscle 

mass, so in uncontrolled emaciated hyperthyroid cats it is low. Increases after treatment may 

reflect the recovery of the weight lost and general condition of the animal (Syme, 2007). 

Annex 4 shows the most frequent laboratory abnormalities found in hyperthyroid cats. 

 

3.2.4 Hyperglycemia  

Hyperglycemia may occur, presumably in response to stress (Mooney, 2010). 
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3.2.5 Thyroid Hormone Concentrations: 

Serum Total Thyroid Hormone Concentrations (TT4): Elevations in T4 or T3 

concentrations are highly specific diagnostic findings, with no false-positive results. The 

measurement of TT4 is more sensitive than TT3, therefore preferred (Peterson, 2006a). More 

than 30% of all hyperthyroid cats have normal T3 concentrations, whereas only 10% have 

normal T4 concentrations. A possible explanation for these findings is that with the rising of 

T4 in hyperthyroid cats, less T4 is converted in T3, resulting in normal values of T3 and 

elevated values of T4 (Peterson, 2006a). High-normal TT4 values can be found in hyperthyroid 

cats with concurrent diseases. That can be a diagnostic dilemma (Boretti et al, 2009). 

Nonthyroidal diseases such as renal disease, diabetes mellitus, neoplasia, hepatic disease and 

other chronic disease can suppress high serum thyroid hormone concentrations. In these cats, 

after correcting the concurrent disease T4 concentrations will again increase to above the 

reference ranges. The mechanism behind these findings is still unclear, involving probably 

changes in protein-binding or thyroid hormone metabolism (Peterson, 2006a). 

Hyperthyroidism cannot be completely excluded from a single normal TT4 determination 

(Boretti et al, 2009). Mooney (2008) affirms that suppressive effect of non-thyroidal disease, 

lowering TT4 values to the reference range, occurs only in early or mild hyperthyroidism, not 

having significant consequences in patients with high serum FT4 concentrations. 

Basal Free Thyroid Hormone determinations (FT4): only the free fraction of thyroid 

hormone is available to enter into cells. FT4 concentration is less influenced by the factors that 

influence TT4. Therefore, a FT4 determination gives a more consistent determination of 

thyroid’s status (Peterson, 2006a). FT4 is measured by equilibrium dialysis and is more 

consistently elevated in hyperthyroid cats (> 98% of the cases). 95% of the cases of 

hyperthyroid cats with normal TT4 with concurrent disease or fluctuation have high FT4 

concentrations (Peterson, 2006a). 

 

 

The major disadvantages of FT4 determination are the higher costs, the specialized laboratory 

technique and materials, being subject to more errors than TT4 determination and, more 

Picture 1, 2 and 3: Material and instruments used for T4  determinations. Heparin tube, VetScaner®. 
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important, the lost of diagnostic specificity occasionally seen in sick euthyroid cats (Peterson, 

2006a). Therefore, as a precaution, when diagnosing hyperthyroidism, FT4 should never be 

determined alone, but associated with TT4 determinations (Peterson, 2006a). 

In summary, Peterson, Melián, & Nichols (2001) conclude that determining FT4 is a more 

sensible test than TT4 concentrations, as a diagnostic test for hyperthyroidism. On the other 

hand, determining TT4 is a more specific diagnostic test for hyperthyroidism than FT4 

concentrations (Peterson et al, 2001). 

When there is no palpable goitre or in the presence of a moderate to severe concurrent illness 

dynamic thyroid function tests can be performed (Peterson, 2006a). Therefore, if 

hyperthyroidism is still suspected and T4 values are normal one should: retest for T4 

concentrations, trial the triiodothyronine suppression test, the thyrotropin-releasing hormone 

stimulation test, the thyroid-stimulating hormone response test, scintigraphy or perform a trial 

course of antithyroid therapy (Gunn-Moore, 2005). 

Melián (2007) recommends that, in order to improve in diagnosing feline hyperthyroidism in 

all cats over 7 years, the thyroid gland should be palpated, independently of the reason for 

coming to consult and in cases with signs compatible with the disease. The same author also 

affirms that T4 levels should be measured in all cats over 7 years of age that present weight 

loss, vomiting, polyphagia, high hepatic enzymes values; all cats with palpable goitre, 

systemic hypertension, hypertrophic cardiomyopathy; and in a geriatric pre-anaesthetic check 

up. 

 

3.2.6 Thyroid Function Tests 

Thyroid dynamic function tests have been recommended in the past for confirming the 

diagnosis of hyperthyroidism. However, Peterson (2006a) claims that nowadays they should 

only be considered in cats that present clinical signs suggestive of hyperthyroidism, when the 

repetition of the determination of TT4 concentration remains within the reference range or 

when determination of FT4 concentration is not available or inconclusive (Peterson, 2006a). 

 

T3 Suppression Test: In euthyroid cats the administration of T3 decreases TSH secretion by 

the pituitary gland, leading to a decrease in T4 concentration. However, in hyperthyroid cats 

the autonomous thyroid tissue does not have a normal response to the administration of T3, 

having little or no effect, because TSH secretion was already chronically suppressed 

(Peterson, 2006a). In euthyroid cats there is a suppression of 50% or more; in hyperthyroid 

cats it rarely exceeds 35% (Mooney, 2001). This test is very useful to distinguish mild 

hyperthyroid cats from normal cats with nonthyroidal disease. However, unless the cat is 
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hospitalized, it depends on the compliance of the owners because the test is relatively long (3 

days) and relies on the oral administration and absorption of T3 (Peterson, 2006a). This is a 

very useful test for ruling out hyperthyroidism but does not reliably confirm the presence of 

the disease (Gunn-Moore, 2005). 

TRH Stimulating Test: This test measures the serum T4 response to the administration of 

TRH. In euthyroid cats the administration of TRH leads to an increased secretion of TSH 

leading to an increase in serum T4 levels. In hyperthyroid cats the response to TRH is small or 

even absent, because the secretion of TSH is chronically suppressed. In cats with mild 

hyperthyroidism there can occur little rise of T4 serum concentration (Peterson 2006a). 

This test and T3 suppression test are good tests for diagnosing mild or early hyperthyroidism 

in cats that do not have concurrent diseases. It has the advantage of presenting the results after 

4 hours and not depending on the owner’s compliance. As major disadvantage are the adverse 

reactions to the administration of TRH (vomiting, salivation, tachypnoea and defecation) that 

occur immediately after its administration and resolve by the end of the 4-hour test (Peterson 

2006a). 

TSH Stimulating Test: In euthyroid cats the administration of exogenous TSH leads to a 

massive secretion of T4. However, in hyperthyroid cats there is only little or no increase in 

serum T4 concentration after the administration of bovine TSH, because in these cats the 

thyroid gland secrets T4 independently of TSH stimulation or there is already a big T4 

production with low reserve capacity (Peterson, 2006a). 

Cats with mild hyperthyroidism can show results that are undistinguishable from euthyroid 

cats. Moreover, bovine TSH is difficult to obtain and recombinant human TSH is very 

expensive and not yet tested in hyperthyroid cats. For these reasons this is not a recommended 

diagnostic test for hyperthyroidism (Peterson, 2006a). 

 

3.2.7 Urinalysis 

Mooney (2001) affirms that urinalysis does not contribute to the diagnosis of hyperthyroidism. 

In fact, there are no specific findings of hyperthyroidism in urinalysis (Mooney, 2001). 

Hyperthyroid cats frequently have isostenuria due to an increase in glomerular filtration 

caused by the disease or to by concurrent chronic kidney disease. This analysis can be helpful 

in confirming or excluding the presence of concurrent diseases like diabetes mellitus or lower 

urinary tract infections (Melián, 2007). Annex 4 shows the most frequent laboratory 

abnormalities in hyperthyroid cats, including the ones found in urinalysis. 
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3.3 Thyroid Ultrasonography 

Shiel & Mooney (2007) report a study where dimensions of normal and hyperthyroid cats’ 

thyroids were compared. The mean euthyroid dimensions were 20.4 mm x 2.5 mm x 3.2 mm 

(length x width x height) with volume of 85 mm3; and the hyperthryroid ones had 21.1 mm x 

6.7 mm x 6.8 mm (length x width x height) and volume of 578 mm3. 

Table 8 represents linear measurements of left and right thyroid lobes of control and 

hyperthyroid cats. 

 

 

 

Table 2: Linear measurements (mm) and volumetric estimations (mm3) for left and right thyroid 

lobes of control and hyperthyroid cats, according to Feldman & Nelson (2004). 

 Left Lobe Mean ± S.D. Right Lobe Mean ± S.D. 

 Length Height Width Volume Length Height Width Volume 

Control  

(n = 6) 

20.5 ± 

1.6 

3.3 ± 

0.8 

2.5 89 ± 23 20.3 ± 

1.6 

3.0 ± 

0.6 

2.5 80 ± 19 

Hyperthyroid 

(n = 14) 

20.2 ± 

3.6 

5.5 ± 

2.4 

5.7 ± 

2.1 

382 ± 

312 

21.9 ± 

4.4 

8.1 ± 

3.0 

7.7 ± 

2.4 

782 ± 

449 

 

3.4 Echocardiographic Abnormalities 

Less than 10% of hyperthyroid patients have clinically relevant abnormalities in 

echocardiographic examination (Mooney, 2010). Left ventricular hypertrophy, left atrial and 

ventricular dilation and increased fractional shortening are abnormalities classically associated 

with hyperthyroidism (Syme, 2007). However, ventricular wall thickness or dilation are 

subtle. Early on comes eccentric hypertrophy of the left ventricle due to an increase cardiac 

preload (Syme, 2007). Concentric hypertrophy of the left ventricle free wall and, less 

frequently, of the interventricular septum, increased left atrial diameter at end of diastole and 

hyperdinamic wall motions may also be present (Gunn-Moore, 2005). There is often a 

Picture 4 and 5: Thyroid ultrasonography, technique and image of a hyperthyroid cat with an 
oversized gland 



 28 

Picture 6: Ultrasound doppler blood 
pressure determinations in the tail. 

 Picture 7 and 8: Ultrasound doppler blood pressure determination in thoracic limb. 

myocardial hypercontractility, resulting in increased shortening fraction, which is usually 

resolved or improved by the control of hyperthyroidism (Mooney, 2010). According to 

Mooney (2001) hypertrophy of the left ventricular caudal wall occurs in approximately 70% 

of the cases, left atrial dilation in 70%, left ventricular dilation in 45% and hypertrophy of the 

interventricular septum in 40% of the cases (Mooney, 2010). 

With treatment, fractional shortening is the most consistently decreased variable (Syme, 

2007). Connolly et al (2005) affirmed normalization of serum T4 concentration is followed by 

a significant reduction in heart rate and fractional shortening.  

 

3.5 Thoracic Radiography 

Cardiomegaly happens in approximately 50 % of hyperthyroid cats. Radiological signs 

associated with congestive heart failure (pulmonary edema, pericardium or pleural effusion) 

have been reported in less than 10% of the cases and usually in more advanced state of the 

disease (Mélian, 2007 and Gunn-Moore, 2005). 

 

3.6 Systolic Blood Pressure 

A cat is defined as having systolic hypertension if his 

systolic blood pressure exceeds 170 mmHg by 

indirect measurement (Thompson, 2004). The “white 

coat” effect must be considered when determining it 

(Syme, 2007). Direct blood pressure determinations 

are often unrealistic in practice. Indirect assessment is 

more realistic. Determinations using doppler 

ultrasonographs, oscillometric devices, and 

photoplethysmographs are considered good and 

reliable techniques (Thompson, 2004). 
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Some cases may develop signs of hypertension after several months of treatment for 

hyperthyroidism, because of the unmasking of renal insufficiency. Therefore, regular 

evaluation for hypertension is indicated every 2 to 3 months, even in animals with blood 

pressure normal readings (Trepanier, 2007). 

 

3.7 Electrocardiography 

Abnormalities revealed in hyperthyroid cats include sinus tachycardia, in approximately 60% 

of the cases; increased R-wave amplitude, in 30 to 50% of the cases; prolonged QRS 

duration;, intraventricular conduction disturbances; atrial and ventricular arrhythmias (Gunn-

Moore, 2005; Mooney, 2010), right or left axis deviation and atrial arrhythmias (Feldman & 

Nelson, 2004). Most electrocardiogram abnormalities revolve after treatment and control of 

hyperthyroidism. The small percentage that does not resolve are those with either hypertrophic 

or congestive cardiomyopathy (Feldman & Nelson, 2004). 
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4 CLINICAL MANAGEMENT  

 

There are 3 major therapeutic options when approaching a case of feline hyperthyroidism: 

Radioiodine treatment, surgical treatment (thyroidectomy) and antithyroid drugs therapy. 

Table 3 compares them, indicating the advantages and disadvantages. 

 

Table 3: Advantages and disavantages of major therapies for feline hyperthyroidism. 

Treatment Advantages Disavantages 

Radioiodine 90 % efficacy 

Single injection treatment 

Few side effects (rare 

dysphagia) 

Curative 

Effective for bilateral disease, 

ectopic tissue or carcinoma 

No need for anaesthesia 

No risk to parathyroid or 

normal thyroid tissue 

Rapid reduction in thyroid 

hormone concentrations 

High initial expense 

Somewhat limited 

availability 

Irreversible 

Isolation 

Need special facilities and 

equipment 

Iatrogenic hypothyroidism 

Health and safety issues 

Long separation from 

owner required 

Thyroidectomy Aprox. 90% efficacy 

Curative 

Readily available 

No special equipment needed 

High initial expense 

Anaesthetic risk 

Risk of 

hypoparathyroidism 

Risk of concurrent 

laryngeal nerve damage 

(uncommon) 

Irreversible 

Hospitalization 

Experience and surgical 

skill required 

Adapted from Trepaniert( 2006); Langston & Reine.(2006); Peterson ( 2006b); Mooney (2001); 

Anderson (2005); Feldman & Nelson (2004) 
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Table 3 (continuation). 

Treatment Advantages Disavantages 

Oral antithyroid drugs Low initial expense 

Aprox. 90% of efficacy in 

cats that do not have side 

effects 

Reversible 

Titratable 

No need for anaesthesia 

No need for special skills or 

facilities 

Readily available 

Easy to implement 

Rapid return to euthyroidism 

Hospitalization is 

unnecessary 

Daily drug administration 

Lifelong treatment 

Drug side effects 

Frequent monitoring 

Infective with carcinoma 

Not curative 

 

Adapted from Trepaniert( 2006); Langston & Reine.(2006); Peterson ( 2006b); Mooney (2001); 

Anderson (2005); Feldman & Nelson (2004) 

 

Table 4 presents a summary of the characteristics of the treatments for feline hyperthyroidism. 

Table 4: Summary of characteristics of the treatments for feline hyperthyroidism (Ramsey, 

2003). 

 Medical management Surgery Radioiodine 

Persistent 

hyperthyroidism 

++ +++ (unilateral) 

+ (bilateral) 

+ 

Anaesthetic required No Yes No 

Side effects Anorexia 

Vomiting 

Blood dyscrasias 

Hypoparathyroidism 

Haemorrhage 

Hypothyroidism 

Rare 

Hospitalization None 1-7 days 4-6 weeks 

Time until euthyroid 1-3 weeks 1-2 days 4-12 weeks 

Relapse/recurrence Common Occasional Rare 

Ease of treatment Simple Difficult Simple 

Availability Any practice Hospital practice Specialist practice 

Cost Inexpensive unless long 

term 

Moderate to 

expensive 

Expensive 
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4.1 Medical Treatment 

 

The aim of medical treatment is to control excessive secretion of thyroid hormones, and can 

be used alone or prior to surgery or radioactive treatment. It is not curative (Mooney, 2001). 

Medical treatment can be used prior to thyroidectomy to decrease the metabolic and cardiac 

complications associated with hyperthyroidism and used prior to radioactive treatment to 

control the patients if there is a delay in commencing this treatment (Mooney, 2001). 

The main disadvantage of medical treatment is that, in order for it to be effective, it demands 

the owners’ compliance in administering antithyroidal drugs. If this compliance is lost there is 

a rapid recurrence of clinical signs and deteoration of the animal’s condition (Blackwood & 

Argyle, 2002). When a good cat and owner compliance is achieved, the medical treatment can 

have a success of 85% (Gunn-Moore, 2005). 

Syme (2007) recommends that cats should be submitted to an initial period of medical 

treatment in order to determine if the patient is going to develop azotemia after returning to 

euthyroidism. This approach facilitates the decision to maintain medical treatment or opt for 

radioactive or surgical treatment (Syme, 2007). Sometimes patients are nonazotemic with 

medical treatment and can become azotemic with radioactive iodine or thyroidectomy. If the 

patient is azotemic prior to treatment it is recommended to introduce anti-thyroid drugs 

gradually, in order to evaluate the patients’ response (Syme, 2007). In some particular cases it 

is preferable to undertreat hyperthyroidism, in order to maintain renal parameters within 

normal ranges, achieving an equilibrium status that can control both CKD and 

hyperthyroidism (Syme, 2007). 

For the treatment of cardiovascular manifestations of hyperthyroidism, Syme (2007) suggests 

that primarily the underlying hyperthyroid state should be controlled. This first stage of 

stabilization is achieved with antithyroidal drugs, which are usually well tolerated, and very 

useful prior to anaesthesia, because of the high occurrence of catechomaline-induced 

arrhythmias observed in this particular situation (Syme, 2007). 

If the effects of antithyroidal drugs are followed by adverse side effects, treatment with ß-

blockers is advised. These drugs are successful in reversing cardiovascular effects of 

hyperthyroidism in the short term (Syme, 2007). 

The medical treatment plays an important role in temporarily reducing the anaesthetic risk by 

reversing Hypertrophic Cardiomiopathy (HCM), resolving dysrhythmias and desensitizing the 

cardiac muscle. Some patients recover normal cardiac function within 6 months after the 

resolution of hyperthyroidism. Treating hyperthyroid patients medically before surgery has the 

additional advantage of allowing them to gain weight prior to surgery (Anderson, 2005). 
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Table 5 shows the most important and useful drugs used in the medical management of feline 

hyperthyroidism. 

 

Table 5: Drugs useful in the medical management of hyperthyroidism (Trepanier, 2006). 

Drug Indications Dose Side effects Comments 

Methimazole Hyperthyroidism 

cats with azotemia 

or for clients 

declining 

radioiodine 

1.25 to 5 mg per 

cat twice daily 

(start at lower 

end) 

Gastrointestinal 

upset 

Facial excoriation 

Blood dyscrasia 

Hepatopathy 

Transdermal route 

has fewer 

gastrointestinal 

side effects 

Atenolol Control of 

hypertension, 

tachyarrhytmias or 

hyperactivity 

3.125 to 6.25 mg 

per cat twice daily 

 ß1-selective 

blocker 

Enalapril or 

Benazepril 

Control of 

hypertension 

0.5 mg/kg once or 

twice daily 

Lethargy, 

inappetence 

Potential effect of 

limiting 

glomerulosclerosis 

in cats with renal 

disease, benazepril 

does not 

accumulate in 

renal failure 

Amlodipine Control of 

moderate to 

severe 

hypertension 

0.625 mg per cat 

once daily 

Lethargy, 

inappetence 

Drug of choice for 

severe 

hypertension, 

Calcium channel 

blocker 

Propylthiouracil Unclear if useful 

for cats intolerant 

to methimazole 

25 mg per cat 

twice daily 

(empiric) 

Haemolytic 

anaemia 

Thrombocytopenia 

Bleeding diathesis 

 

Carbimazole Prodrug of 

methimazole 

2.5 to 5 mg per 

cat twice daily 

Gastrointestinal 

upset 

Facial excoriations 

Bloody dyscrasias 

Hepatopathy 

Not recommended 

in cats intolerant 

to methimazole 
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Table 5 (continuation) 

Drug Indications Dose Side effects Comments 

Propanolol Control of 

tachyarrhythmias 

or hyperactivity, 

adjunct control of 

triiodothyronine in 

cats intolerant of 

full doses of 

methimazole  

2.5 to 5 mg per 

cat three times 

daily 

Bronchoconstriction 

in cats with prior 

lower airway 

disease 

Inhibits 

conversion of 

thyroxine to 

triiodothyronine 

Potassium iodate 

(KIO3) 

Transient 

inhibition of 

thyroid hormone 

synthesis before 

thyroidectomy, in 

cats intolerant of 

methimazole 

21.25 to 42.5 mg 

per cat three times 

daily (empiric) 

Vomiting, anorexia, 

bitter taste 

Thyroid effects 

are transient (can 

pretreat 10 days 

before surgery, 

along with 

propanolol) 

Iopanoic acid or 

calcium ipodate 

Adjunct control of 

triiodothyronine in 

cats intolerant of 

methimazole 

100 to 200 mg 

once daily 

(empiric) 

 Inhibits 

conversion of 

thyroxine to 

triiodothyronine, 

effects are 

transient 

 

4.1.1 Thioureylene Antithyroid drugs 

Thioureylene drugs are the preferred drugs to treat hyperthyroidism in cats. The main drugs of 

this group are Methimazole and Carbimazole. (Blackwood & Argyle, 2002). 

Thioureylene drugs act by inhibiting thyroid peroxidise-catalyzed reactions of the thyroid 

hormone synthesis, including oxidation of iodine and iodination of thyrosyl residues into 

thyroglobulin (Mooney, 2001). They also interfere with the coupling of iodotyrosines to 

iodothyronines by inhibiting thyroid peroxidase or by binding to and altering the structure of 

thyroglobulin. This reaction is more sensitive to inhibition than the formation of 

iodotyrosines. These drugs don’t affect the trapping of inorganic iodide by the thyroid gland 

and the release of performed hormones from the thyroid gland (Mooney, 2001). 

 

4.1.1.1 Methimazole  

Methimazole does not decrease goitre size. Goitres may actually become larger over time 

despite therapy (Trepanier, 2007). 
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Orally administrated methimazole is concentrated in the thyroid gland. It acts inhibiting 

enzyme thyroid peroxidise, interfering with hormone synthesis. It does not interfere with 

transport and release of preformed hormones, and its effects are expected within 7 to 14 days 

(Lécuyer, Prini, Dunn, & Doucet, 2006). Peterson, Kintzer &, Hurvitz (1988) affirms that 

serum T4 concentrations only fully normalize 2 to 4 weeks after beginning treatment. Mooney 

(2010) affirms that more than 90% of cats get better in 2 to 3 weeks. Twice daily 

administrations with half of the total daily dose every 12 hours seem to be much more 

effective to control the disease than one administration with full dose. This was demonstrated 

in the study of Trepanier, Hoffman, Kroll, Rodan, & Challoner (2003), that compared efficacy 

of once-daily (54%) and divided dose (87%). Dosing less frequently than daily is unlikely to 

be effective because T4 concentration returns to untreated levels in 48 hours (Trepanier, 2007). 

Most cats require 10 mg per day, when compared with higher or lower doses (Mooney, 2010). 

Methimazole can be used prior to surgery to stabilize and prepare the patient for the 

anaesthesia; to access the risk of permanent treatment on renal function. It may be used as 

long term therapy in patients that are not candidates for permanent treatment because of CKD, 

high anaesthetic risk or the perceived cost of treatment (Lécuyer et al, 2006). 

Methimazole seems to be highly effective in reversing thyrotoxicosis and in normalizing T4 

(Behrend, 2006). Its effect has an efficacy of 90% in cats that tolerate Methimazole 

(Trepanier, 2007). However a small percentage of animals seem to be methimazole-resistant 

(Behrend, 2006). On the other hand, serum T4 concentrations can be suppressed under the 

reference range, but clinical signs of hypothyroidism do not develop because T3 

concentrations remain normal Side effects are usually observed in the first 3 months of 

treatment (see annex 9). Mooney (2001) observed that they occur in 15% of cases and include 

vomiting, anorexia, lethargy and hematologic changes. Vomiting and anorexia (10-15% 

(Mooney, 2010) can be caused by the bitter taste of methimazole. Facial excoriations and 

hepatopathy can occur in 2% of the cases (Mooney, 2001). Behrend (2006) refers that 

Peterson et al (1988) reported an incidence of 18% of side effects in treated cats: vomiting 

(11%), anorexia (11%) lethargy (9%), excoriation of face and neck (2%), bleeding tendencies 

(2%), juandice (2%). Cases of myasthenia gravis and immune mediated haemolytic anaemia 

have also been reported (Gunn-Moore, 2005). Mild hematologic complications of 

eosinophilia, lymphocytosis and leukopenia can occur in up to 16% of the cases with 

methimazole and 5% with carbimazole (Mooney, 2010). More serious hematologic 

complications: thrombocytopenia, agranulocytosis and aplastic anaemia can occur in 5% of 

the cats treated with methimazole (Mooney, 2010). Its mechanism is not totally understood yet 
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(Behrend, 2006). Positive antinuclear antibodies (ANA’s) have been documented in treated 

cats, but the clinical significance of this finding is still uncertain (Trepanier, 2007). 

Gastrointestinal side effects, like anorexia, vomiting and lethargy can be caused by simple 

gastrointestinal irritation from the drug. Cats with mild blood dyscrasia can easily recuperate 

within a week of discontinuation. The mechanism that causes blood dyscrasias in cats as not 

been established yet (Trepanier, 2007). Self-induced excoriation of the face and neck, scabbed 

lesions in front of the pinna, erythema and pruritis may occur and have inconsistent response 

to glucocorticoids, responding to drug discontinuation. Hepatotoxicity, resulting in serum 

ALT increase is usually reversible after a few weeks of discontinuation (Trepanier, 2007). 

Clinical monitoring should be performed 2 to 3 weeks and again 4 to 6 week of treatment. It 

should include a complete blood cell count (CBC), ALT, serum alkaline phosphatase (SAP), 

blood urinary nitrogen (BUN), creatinine, and serum T4 concentration (Trepanier, 2007). If a 

cat develops an adverse reaction, it is important to differentiate a simple gastrointestinal upset 

from one resulting from hepatotoxicity or blood dyscrasia. In the first one lowering the dose 

can be sufficient, in the second one methimazole should be discontinued. Approximately 50% 

of the cases submitted to high dose therapy develop antinuclear antibodies. Although clinical 

signs are not manifested, reduction of daily dose in recommended (Trepanier, 2007). Renal 

function should also be evaluated, to determine if the cat can tolerate the effect in GFR of 

methimazole. GFR will lower with the return to euthyroid T4 levels. If the patient becomes 

azotemic, methimazole’s dose should be decreased into a point where T4 levels are just within 

normal levels, avoiding azotemia. Additional ß-blockers can be used to control tachycardia 

and arrhythmias, and other drugs like amlodipine can be used to control hypertension 

(Trepanier, 2007). 

In cats with severe malabsorption, the drug absorption after oral administration may be poor 

(eg, severe inflammation bowel disease or lymphoma) (Sartor, Trepanier, Kroll, Rodan, & 

Challoner, 2004). 

Administration protocols are presented in table 5 and Annex 5. 

 

Transdermal Methimazole: a formulation of methimazole using a pleurolecithin organogel 

(PLO) is applied in the internal ear pinna BID. The advantages of its use are avoiding daily 

oral drug administration, and avoiding hepatic first-pass effect, allowing a reduction in 

methimazole’s dose and reducing side effects. Thrombocytopenia is reported as a side effect 

in less than 5% of the cases, and cutaneous reactions can occur (Lécuyer et al, 2006). Altough 

transdermal methimazole may not be as effective as oral methimazole, it is a viable alternative 
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with less reported adverse reactions (Sartor et al, 2004). Doses of 2.5 to 10 mg of methimazole 

dissolved in PLO should be administered once or twice in day (Behrend, 2006). 

 

4.1.1.2 Carbimazole 

Carbimazole is a methimazole prodrug equal to methimazole in efficacy but safer (Trepanier, 

2007). It is efficiently converted to methimazole, but because it has a larger molecular weight, 

a certain dose of carbimazole yields approximately 50% lower methimazole plasma 

concentration than the same dose of methimazole (Trepanier, 2007). 5 mg of carbimazole are 

converted to the equivalent to 3 mg of methimazole (Mooney, 2010). Its use is advised in cats 

with adverse reaction to methimazole (Trepanier, 2007). This carbethoxy derivative of 

methimazole is tasteless, an important difference from methimazole, which has an unpleasant 

bitter taste. Because it is converted into methimazole, the side effects are often very similar 

(Mooney, 2001). 

Conventional carbimazole´s use has been recommended with an initial dose of 15 mg/day 

divided in two or three administration. In early diagnosed cases, twice administration of 2.5 or 

5mg is recommended, with an evaluation after 2 or 3 weeks, followed by the necessary 

increments of 2.5 to 5mg in dose. Carbimazole’s most effective dose seems to be the 

administration of 5mg twice daily (Mooney, 2010) (See Table 5). 

Sustained release carbimazole (Vidalta ®, Schering-plough) is licensed for an initial dose of 

10 or 15 mg/day, depending on the severity of the disease. Preliminary data suggests that in 

70% of treated cats euthyroidism is achieve within 3 weeks and that in 75% it is achieved 

within 8 weeks of therapy. It is still unclear if the sustained release formulation confers any 

additional advantage. Direct comparisons with a similar dose of conventional carbimazole 

administered once daily have not been made (Mooney, 2010). 

A summary of the adverse reactions to the two main thioureylene drugs used to control feline 

hyperthyroidism is presented in Table 5. 
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Table 6: Adverse reactions associated with drugs used therapeutically in Feline Hyperthyroidism 

(Feldman & Nelson, 2004). 

Drug Reaction Approximate 

Percentage of 

Cats Affected 

Time at 

occurrence 

Treatment 

Required 

Vomiting, anorexia, 

depression 

15 <4 weeks Usually transient 

Eosinophilia, 

leukopenia, 

lymphocytosis 

15 <8 weeks Usually transient 

Self-induced 

excoriations 

2 <4 weeks  Withdrawal and 

glucocorticoid 

therapy 

Agranulocytosis, 

thrombocytopenia 

<5 <3 months Withdrawal and 

glucocorticoid 

therapy 

Hepatopathy 

(anorexia, ↑ ALT, ↑ 

ALP) 

<2 <2 months Withdrawal and 

glucocorticoid 

therapy 

Positive ANA >50 >6 months  

 

 

 

 

 

 

 

 

Methimazole 

Acquired 

myasthenia gravis 

rare <16 weeks Withdrawal and 

glucocorticoid 

therapy 

Vomiting, anorexia, 

depression 

10 <3 weeks Usually transient 

Eosinophilia, 

leukopenia, 

lymphocytosis 

5 <2 weeks Usually transient 

 

 

 

Carbimazole 

Self-inducted 

excoriations 

Rare <4 weeks Withdrawal and 

glucocorticoid 

therapy 

 

4.1.1.3 Propylthiouracil 

It is the less potent but more available of tioureleyrene drugs and inhibits peripheral 

production of T3. However, because it was associated with high incidence of severe adverse 

reactions and is less potent requiring high doses, it was substituted by methimazole (Mooney, 

2001). 
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4.1.2 Other drugs 

 

4.1.2.1 Beta Blockers 

Beta Blockers are indicated for short-term managing of hyperthyroid patients intolerant to 

methimazole treatment, prior to radioiodine or thyroidectomy. They are useful because are 

effective in reducing sympathetic overdrive characteristic of hyperthyroidism, including 

arrhythmias, tachycardia, aggression and hyperactivity (Thompson, 2004). A specific β-

blocker therapy is indicated for management of the hypertensive effects of increased β-

receptors sensitivity. Because they do not normalize T4 nor prevent weight loss, they cannot 

be used in long-term management (Thompson, 2004). 

Propanolol has the particular advantage of reducing conversion of T4 into T3, but because it is 

a nonselective Beta-blocker it can lead to bronchospasm. It can be used successfully in 

presurgical stabilization (Blackwood, & Argyle, 2002) at a rate of 2.5-5.0 mg per cat orally 

three times daily 1-2 weeks before surgery (Gunn-Moore, 2005). This drug is used in 

addiction to methimazole or carbimazole when urgent control of clinical signs is required. As 

it does not affect radioiodine treatment, it can be used prior to this therapy. Because its 

pharmacokinetic profile is affect by hyperthyroidism, it is recommended to start with low 

doses and adjust the dose based on cardiac response (Mooney, 2001). 

Atenolol, which decreases the neuromuscular and cardiovascular effects of hyperthyroidism, 

is the most commonly recommended drug for cats (Thompson, 2004). Atenolol is a 

cardioselective beta 1 blocker, blocking chronotropic and ionotropic effects of beta-adrenergic 

stimulation, slowing the heart, indicated for hyperthyroidism (Ramsey, 2008), does not lead to 

bronchospasm and is preferred in animals with cough or bronchial changes (Trepanier, 2007). 

Henik, Stepien, Wenholz, & Dolson (2008) affirm that atenolol is recommended for control of 

tachycardia, but it is an insufficient antihypertensive agent in hyperthyroid patients. These 

authors recommend the addiction of amlodipine or angiotensin-converting enzyme inhibitors 

(ACEI) to control hyperthyroidism-related hypertension. Because its metabolism is 

accelerated by thyroid hormones and there is a need to decrease the dose after initiating 

thioureylene drugs (Ramsey, 2008), an equilibrium status must be achieved (See Table 5). 

 

4.1.2.2 Amlodipine 

In some cases control of hypertension does not come with the control of hyperthyroidism, and 

antihypertensive agents must be used (see Table 5). Reported as the most effective therapy for 

hypertensive cats, amlodipine is a long action (24h), effective and safe drug that may have 

renoprotective characteristics (Thompson, 2004). This calcium channel blocker acts relaxing 
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vascular smooth muscle without the depressive effect that many calcium channel antagonists 

have in the myocardial muscle (Thompson, 2004). 

 

4.1.2.3 Iodine-containing agents 

Iodinated contrast agents like iopanoic acid and ipodate inhibit the conversion of T4 into T3. 

These drugs have been indicated for use in hyperthyroid cases that do not tolerate 

methimazole (Trepanier, 2007). 

Potassium iodine (KI) blocks the synthesis of thyroid hormones, acting probably by iodination 

of proteins and transient inhibition of thyroid peroxidasis (Trepanier, 2007). 

These drugs can be used successfully in presurgical stabilization (Blackwood, & Argyle, 

2002). See Table 5. 

 

4.1.2.4 Glucocorticoids 

The excess of glucocorticoids inhibits TSH secretion, because of direct effects in 

hypothalamic and pituitary levels. These drugs also promote conversion of T4 in rT3) instead 

of T3. A direct inhibitory effect may also occur in hyperthyroid patients (Feldman & Nelson, 

2004). 

 

4.1.2.5 Homeopathic drugs 

Natrum Muriaticum 200 C, a homeopathic preparation of sodium chloride in a 200 C potency, 

has been suggested as a treatment option for hyperthyroid cats (Dobias, 2006). 

 

 

4.2 Surgical Treatment 

 

4.2.1 Preoperative Assessment:  

Hyperthyroidism is a disease that can have multiple complications in different organs and 

functions, so a more extensive blood profile is often justified (Gleed, 1999).  

With hyperthyroid cats, there is another factor to consider, which is the extreme thinness that 

may be presented. Extreme thinness may interfere with the normal drug distribution in the 

body, making hyperthyroid cats more risky anaesthetic patients (Gleed, 1999). With these 

patients hypertrophic cardiomyopathy (HCM) should be suspected. HCM is a very important 

cause of adverse responses to anaesthesia in cats. However, it is also very difficult to detect in 

early stages. Electrocardiography and chest radiographs of cats with HCM are often 

inconclusive (Gleed, 1999). Echocardiography is usually required for a correct diagnosis and 
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assessment. The presence of cardiac gallop rhythms or murmurs in hyperthyroid cats may 

mean that they are poor anaesthetic candidates (Gleed, 1999). Hyperthyroid cats may present 

with hypovolaemia and dehydration that should be corrected before anaesthesia, or anaemia, 

which is better tolerated than hypovolaemia as long as blood volume and cardiac function is 

maintained (Johnson, 1999). If polyuria and polydipsia are presented, the underlying cause 

should be investigated before the anaesthesia. It is often related to renal failure. Uraemia 

should be corrected whenever possible because it decreases the sensitivity to anaesthetic 

drugs. If hypoperfusion of the kidney occurs during anaesthesia, it may cause ischaemic 

damage (Johnson, 1999). In patients with subclinical renal disease this is sufficient to induce 

renal failure. That is why elderly animals should receive fluids during anaesthesia and have a 

careful monitoring of their cardiovascular function, in order to avoid renal hypoperfusion 

(Johnson, 1999). When the anaesthetic drugs are metabolized by the liver, liver disease may 

prolong the action of anaesthetic. Therefore, it should be corrected or controlled before 

surgery. Hypoglycaemia, coagulation deficits and hypoproteinaemia may be secondary to 

liver disease (Johnson, 1999). 

The American Society of Anaesthesiologists (ASA) created a physical status scale (See annex 

6). Considering the history, clinical signs, physical examinations, the patient’s medical 

problems and other investigations, it divides patients in five groups, as shown in Annex 6. An 

accurate evaluation of the risk facilitates the choice of the appropriate anaesthetic and 

monitoring protocol, as well as in evaluating the anaesthetic risk (Gleed, 1999). In what 

concerns to anaesthetic risk, its evaluation should cover the type of surgical intervention, the 

experience of the surgeon and anaesthesiologist and the anaesthetic and surgical techniques 

used. Due to the procedures’ characteristics and to that kind of patient, hyperthyroid patients 

should be included in categories II to IV, depending on the particular condition of each patient 

(Gleed,1999). Special considerations concerning the anaesthesia of geriatric cases are 

appropriate for most hyperthyroid cases and are outlined in Annex 7.  

 

4.2.2 Pre-medication 

Johnson (1999) recommends the use of Buprenorphine and Acepromazine premedication prior 

to thyroidectomies. Buprenorphine is a partial opioid agonist. Opioids have minimal effects on 

cardiac contractility and provide excellent analgesia, besides reducing the anaesthetic dose 

required for induction and maintenance, and providing postoperative analgesia (Johnson, 

1999). Acepromazine is a tranquilizer from the group of the fenotiazinic derivates, and a 

useful drug because it reduces the hyperthyroid autonomic changes. It is a α2-agonist and 



 42 

should be used carefully, and not used in patients with cardiac disease or pulmonary 

hypertension (Johnson, 1999). 

If a cat has only mild hyperthyroidism, with mildly increased T4 concentration, normal weight 

and without severe tachycardia, it can be operated without pre-medication (Birchard, 2006). 

 

4.2.3 Anaesthesia 

As a general rule, in geriatric patients the dose of intravenous agents should be reduced in 10-

40% and there should be a supplement in oxygen to prevent hypoxia (Meyer, 1999). If during 

anaesthesia there is an onset of premature ventricular contractions oxygen level should be 

increased and if not responding, propanolol (0.1 mg, IV) can be given to control the 

arrhythmia (Birchard, 2006). Because of the high frequency of HCM, tachycardia and 

arrhytmias in hyperthyroid patients, drugs that potentiate arrhythmias should be avoided. 

Atropine should not be administered because it may induce arrhythmias (Padgett, 2002), 

however the decision depends on the experience of the anaesthetist (Gunn-Moore, 2005). 

Ketamine should be avoided because it sensitizes the heart to catecholamine-induced 

arrhythmias (Padgett, 2002). Xylazine should also be avoided (Scherk, 2009). 

The anaesthesia is maintained with isoflurane. Meyer (1999) recommends that, for surgical 

interventions longer than 15-20 minutes, anaesthesia should be maintained with inhalational 

anaesthetics, providing a good control of anaesthesia, keeping it as light as possible. The body 

temperature should be controlled and hyperthermia prevented, because it reduces anaesthetic 

requirements and prolongs recovery (Meyer, 1999). 

 

4.2.4 Position and Preparation 

The patient should be positioned in dorsal recumbency (Radlinsky, 2007) in a trough, with the 

neck extended over a small support (Radlinsky, 2007) of foam exposing the surgical area. 

Thoracic limbs should be extended caudally with the leg ties crossed in order to reduce the 

risk of inhibiting thoracic respiratory movements and ventilation (Radlinsky, 2007). Then the 

animal is wrapped in aluminium foil recovery blanket and positioned over a heating pad 

covered by an operating pad. The surgical site should be clipped including the whole ventral 

cervical region from the caudal mandible to the cranial thorax. The site is prepared using 

chlorhexidine in the standard way (Radlinsky, 2007). 
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Picture 9, 10, 11 and 12: Tricotomy, positioning, anaesthesia and preparation for thyroidectomy.  

 

4.2.3 Surgical approach 

Surgical removal of the thyroid gland is a quick, simple and effective treatment option for 

hyperthyroidism (Mooney, 2001). Many times it is the most preferred option because it offers 

an effective solution and is immediately available, with no need for isolation or special 

facilities. The successful response rate is generally greater than 95% in bilateral 

thyroidectomy (Gunn-Moore, 2005). Although in about 70% of the cases it affects both 

thyroid lobes, in approximately 15% of the cases it is not macroscopically detectable, resulting 

in recurrence after a unilateral surgery. In those cases the patient should be again stabilized 

with antithyroid drugs and a second thyroidectomy performed (Mooney, 2001). Imaging 

techniques such as scintigraphy or ultrasound can be performed to investigate the existence of 

a bilateral involvement (Mooney, 2001). 

Preserving the parathyroid glands is a major concern, when removing the thyroid tissue. On 

one hand is the need to remove all the thyroid tissue, but in the other hand there is the 

necessity of preserving the parathyroid glands. If it is truly unilateral, the choice of the 
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technique is not as important as in bilateral cases, because one parathyroid gland is enough to 

maintain eucalcemia (Mooney, 2001). If there is a suspicion of a non-functional thyroid 

tumour one can perform an excisional biopsy, control the T4 levels, the size of the mass or 

monitor the clinical signs of the cat. Non-functional adenocarcinomas should be surgically 

removed (Ramsey, 2003). Surgical removal of thyroid cysts can be very challenging and a 

high risk procedure depending on the involvement of the cyst with the underlying structures 

and on its size. If the cyst is too big, it should be drained, in order to decrease the pressure on 

the cervical structures (Hofmeister et al, 2001). 

 

4.2.3.1 Anatomy of the thyroid gland 

The right thyroid lobe is often more cranial than the left one and is closely associated with the 

right carotid artery, internal jugular vein and vagosympathetic trunk. The left thyroid gland is 

closely associated with the oesophagus, separating it from the structures in close contact with 

the right one. The recurrent laryngeal nerve lies dorsal to the glands (Birchard, 2006). External 

parathyroid glands are located on the craniolateral surface of the thyroid and can be 

distinguished by the whitish coloration and the round shape (Birchard, 2006), with 

approximately 4mm in diameter. There can be considerable variations in location of the 

parathyroid glands (Radlinsky, 2007). 

 

 

 

 

The blood supply to the thyroid gland is composed in each lobe by a cranial thyroid artery, 

which is a branch from the common carotid artery. Cats do not have a caudal thyroid artery. 

The cranial and caudal thyroid veins are responsible by the venous drainage (Birchard, 2006). 

Surrounding the thyroid gland there is a distinct capsule that can be separated from the gland, 

with small veins on it and between the capsule and thyroid parenchyma. The cranial thyroid 

Picture 13 and 14: Anatomy of the thyroid and parathyroid glands – Structures associated with the 
thyroid, parathyroid gland. 
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Picture 15 and 16: Anatomy of the thyroid and 
parathyroid glands – Vascular supply of the the 
thyroid and parathyroid gland, isolation of blood 
vessel. 

artery is also responsible for parathyroid’s blood supply (Birchard, 2006). This close anatomic 

and blood supply association between thyroid and parathyroid glands explains the risk of 

hypoparathyroidism when a thyroidectomy is performed (Radlinsky, 2007). 

 

 

 

 

 

 

 

 

 

 

  

 

 

A small percentage of cats have ectopic accessory parathyroid tissue located in the anterior 

mediastinum, but it is not enough to maintain eucalcemia after the removal of the parathyroid 

glands (Naan, Kirpensteijn, Kooistra, & Peeters, 2006). Similarly, there is functional ectopic 

thyroid tissue along the side of the trachea and the descending aorta, which can explain non 

response to surgery or recurrence of hyperthyroidism after bilateral thyroidectomy (Birchard, 

2006).  

The involvement of adjacent structures makes the thyroidectomy procedure range from 

relatively simple, when there is a small unilateral encapsulated gland, to a much more 

complex, if there is a large bilateral vascular tumour (Radlinsky, 2007 and Birchard, 2006). 

Damage to those structures leads to serious alterations in function (see complications below). 

 

4.2.3.2 Surgical Technique 

Blood should not be taken from the jugular in the days preceding the surgery (Anderson, 

2005).  

The skin incision begins in the larynx and ends just cranial to the manubrium, followed by an 

incision separating the sternothyroideus and sternohyoideus muscles, a ventral approach of the 

trachea and other structures in that area. Exploring the area becomes easier after carefully 

retracting sternohyoideus muscles (Radlinsky, 2007). The trachea is carefully separated from 

the paratracheal fascia with blunt dissection to avoid vascular damaging (Padgett, 2002). 
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Picture 17, 18 and 19: Thyroidectomy – skin and muscle incisions, debriding, retraction and 
separating the paratracheal fascia surrounding the thyroid gland. 

 

All structures should be examined and evaluated for involvement with the thyroid gland, and 

avoided if not involved (Radlinsky, 2007). Both parathyroid glands should be observed and, if 

bilateral thyroidectomy is necessary, at least one of the parathyroid gland has to be preserved. 

Evaluation of the positioning of the parathyroids and localization of the blood supply is 

essential (Radlinsky, 2007). If both thyroid lobes are to be excised, they should both be 

closely examined and the first gland to be removed is the one which parathyroid has more 

chances to be preserved. The second one is removed if the first goes well (Anderson, 2005). 

When hyperthyroidism is truly unilateral the contralateral gland is atrophied. This atrophy is a 

result of negative feed back secondary to the excessive hormone secretion of the hyperactive 

or adenomatous gland. This observation is very useful to confirm that the affection is uniquely 

unilateral or to confirm the need of a bilateral excision (Radlinsky, 2007). When the 

contralateral gland is apparently normal, it is almost always hyperplastic as well, and if not 

removed, should at least be biopsied. (Padgett, 2002). 

Regardless of the technique used, meticulous and careful dissection, attention in preserving 

vascularity and not damaging the vital structures that surround the thyroid glands are 

imperative (Padgett, 2002). 

 

Extracapsular – in this technique both cranial and caudal blood vessels are ligated, the 

parathyroid gland is sharply dissected from the thyroid capsule and the whole thyroid gland is 

removed with the intact capsule (Radlinsky, 2007). According to Anderson (2005) the 

parathyroid is completely extracted with the capsule. It is very useful for unilateral disease 

(Radlinsky, 2007), where the need to remove the totality of thyroid tissue is considered more 

important than preserving the parathyroid, because one parathyroid gland is enough to 
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 Picture 20: Isolating the  
 parathyroid. 

maintain eucalcemia (Mooney, 2001). Padgett (2002) does not recommend it because of the 

high incidence of complications.  

 

Intracapsular – the capsule is incised on its ventral surface and dissected, separating it from all 

thyroid parenchyma. All of thyroid parenchyma is removed and the capsule remains in place, 

with the parathyroid gland and its blood supply (Radlinsky, 2007). This technique is used to 

preserve parathyroid gland, but often leaves thyroid parenchyma behind, leading to recurrence 

(Radlinsky, 2007). It is very important to preserve the capsule’s vascularity associated with 

the external parathyroid (Padgett, 2002). 

 

Modified Extracapsular – the thyroid’s capsule is incised 

approximately 2 mm from the external parathyroid gland. 

The incision should be precise enough to maintain 

parathyroid’s blood supply while isolating the parathyroid 

gland, part of the capsule adjacent to it and thyroid’s 

parenchyma attached to the capsule (Radlinsky, 2007). The 

residual blood supply to the capsule and thyroid parenchyma 

are ligated and remaining capsule and thyroid tissue 

separated from the external parathyroid (Radlinsky, 2007). In 

some cases it is a very difficult technique to perform because the parathyroid gland is very 

closely attached (Anderson, 2005). This technique was developed to reduce the incidence of 

postoperative hypocalcaemia (Radlinsky, 2007). 

 

Modified Intracapsular– because intracapsular technique often is not 100% efficient in 

removing all thyroid tissue, a modification was introduced, in order to reduce  the risk of 

persistent hyperthyroidism yet preserving the parathyroid. All the capsule caudal to the 

parathyroid parenchyma is removed after excising thyroid tissue (Radlinsky, 2007). 

 

Staged Thyroidectomy – It avoids hypocalcaemia because time between interventions allows 

revascularization before the second surgery. The major disadvantage is the need of two 

separated interventions (Cunha et al, 2008), and there is an increased risk with the need of 

doing two separated anaesthetic and surgical events (Padgett, 2002). In some cases the cranial 

thyroid artery travels through the thyroid’s parenchyma before reaching the parathyroid gland, 
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Picture 21 and 22: Separating the parathyroid from the thyroid gland. 

and performing a thyroidectomy and maintaining parathyroid’s blood supply is unlikely. In 

these cases the staged surgery or auto-transplantation is advised (Anderson, 2005). 

 

Auto-Transplant- revascularization of the parathyroid often occurs even after the removal of 

the gland and implantation in neck muscles’ belly (Mooney, 2001). The gland is cut into small 

1 mm cubic pieces is implanted in a small pocket made in the belly of the sternohyoideus 

muscle after being removed (Radlinsky, 2007). Revascularization occurs approximately 14 

days after the transplant, reducing eventual effects of postoperative hypocalcaemia. However, 

the second surgery is only advised 3 weeks after the first one. The main advantage is that there 

is no need to careful dissection (Cunha et al, 2008). Although it has been recommended as a 

routine procedure, transplantation of hyperplastic tissue with the parathyroid gland is a risk 

(Padgett, 2002). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Staged modified intracapsular and extracapsular techniques are considered the safest and most 

effective ones (see Table 7). The disadvantage is the need to perform two surgeries, with an 

interval of 3 to 4 weeks, if there is a bilateral involvement. This involves two distinct 

anaesthetics and surgical procedures with significant implications for cost and risk (Mooney, 

2001). 

It is very important to ensure haemostasis, particularly in cats that were submitted to a 

previous methimazole or carbimazole therapy. After removing the glands, histopathology is 

advised to rule out the existence of a thyroid carcinoma (Anderson, 2005). 
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Table 7: Rate of postoperative clinical hypocalcaemia and recurrence of hyperthyroidism after 

different surgical techniques for thyroidectomy (Mooney, 2001). 

Technique Number of Cats 

(Reference Number) 

Number (%)  

with Clinical 

Hypocalcaemia 

Number (%) 

with recurrence 

Original extracapsular 11 7 (64) 1 (9) 

53 4 (8) 4 (8) Original intracapsular 

50 3 (6) 11 (22) 

Modified Extracapsular 26 1 (4) 1 (4) 

19 3 (16) 2 (10) Modified Intracapsular 

30 4 (13 0 

Staged modified intracapsular 11 0 0 

Staged 

thyroparathyroidectomy with 

parathyroid autotransplantation 

10 0 0 

 

4.2.3 Monitoring 

The cat has to be monitored for haemorrhage from the surgical incision site (Birchard, 2006). 

Renal function has to be monitored, especially if the patient has CRF. Thyroid replacement 

therapy is indicated if in these patients’ renal function worsens after thyroidectomy (Birchard, 

2006). 

When a bilateral thyroidectomy is performed, the cat should remain under observation for 

possible hypocalcaemia. Recommendations vary from 3 to 7 days (Gunn-Moore, 2005) to 24 

to 72 hours post surgery (Padgett, 2002). Hypocalcaemia often causes clinical signs within the 

first 24 hours after surgery (Cunha et al, 2008). These variations in time are caused by damage 

or thrombosis of parathyroid’s blood supply, when the gland is not removed. Serum ionized 

calcium levels should be monitored for at least 48 hours. Clinical signs usually occur when 

serum ionized calcium levels decrease to less than 6.5 mg/dl (Radlinsky, 2007). Serum 

calcium levels should be evaluated 18 and 24 hours after a bilateral thyroidectomy and should 

be prolonged for at least 2 days (Birchard, 2006 and Cunha et al, 2008). Serum T4 

concentration should be evaluated one month after to confirm that either the other thyroid 

gland is not affected at the time, or that all abnormal tissue was removed (Cunha et al, 2008). 
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4.2.4 Complications 

Treatment failure can occur due to inappropriate surgical technique, incomplete removal of 

thyroid tissue, unilateral thyroidectomy when there is bilateral disease or if there is ectopic 

hyperfunctional thyroid tissue (Blackwood, & Argyle, 2002). Recurrence of hyperthyroidism 

due to re-growth of an adenoma rarely occurs, though has been reported from 1 to 2 years 

postoperatively (Birchard, 2006). The disadvantages of thyroidectomy include procedure and 

anaesthetic risk, and complications from bilateral thyroidectomy like hypothyroidism or 

hypoparathyroidism (Feeney & Anderson, 2007). 

Complications can occur with any technique and should be anticipated (Radlinsky, 2007). The 

surgery is performed in a very sensitive area. Other complications include laryngeal paralysis, 

voice changes and Horner’s syndrome (Blackwood, & Argyle, 2002). 

Recurrent Laryngeal Nerve Damage – In order to avoid damage or transection, this nerve 

should be immediately identified and protected during the procedure (Radlinsky, 2007). 

Retraction while removing large tumours may result in neuropraxia, that can be temporary 

and, if unilateral, may result in a significant respiratory compromise or in changes in 

phonation when the cat vocalizes. If bilateral and permanent, may require surgical unilateral 

arytenoid lateralization (Radlinsky, 2007). 

Hypoparathyroidism – if during surgery parathyroid glands are removed or if its blood supply 

is compromised, there can be a decrease in parathormone (PTH) secretion resulting in 

hypocalcaemia. In one study, transient postoperative hypocalcaemia happened in 6% of 101 

hyperthyroid cats treated using modified intracapsular thyroidectomy (Schenck, 2007). Table 

8 presents the incidence of hypocalcaemia after bilateral thyroidectomy using different 

techniques. With the modified extracapsular technique the recurrence of hyperthyroidism is 

reduced, and the risk of postoroperative hypocalcaemia is only slightly increased. This 

explains the preference of this technique by many surgeons. Some surgeons prefer a staged 

Picture 23 and 24: Post-surgical care – dressing, monitoring and recovery in incubator. 
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bilateral thyroidectomy, removing one thyroid at a time (Gunn-Moore, 2005) to reduce the 

impact of the surgery, giving more time for the organism to adapt to eventual 

hypoparathyroidism (Radlinsky, 2007). Anderson (2005) affirms that it is important to initiate 

treatment immediately to prevent seizures, respiratory arrest and eventual death. The same 

author points the objective of reversing hypocalcaemia reaching the low end of normal range 

in order to stimulate compensatory ectopic parathyroid tissue activity. Padgett (2002) defends 

that treatment is not always necessary, depending on the severity of clinical signs. Clinical 

signs of hypocalcaemia can be mild: irritability, facial spasms and pruritis, anxiety, depression 

and anorexia, restlessness, weakness, lethargy, reluctance in moving; or severe: ear and face 

twitching and tremors, tetany, seizures, convulsions (Gunn-Moore, 2005 and Birchard, 2006). 

Mild signs of hypocalcaemia may be treated with oral medication alone (Padgett, 2002). 

Gunn-Moore (2005) describes a treatment protocol for acute hypocalcaemia: slow intravenous 

administration of calcium gluconate 1 to 1.5 ml/Kg of 10%, followed by 2.0 ml/Kg of 10% 

calcium gluconate in 100 ml of saline every 12 hours (Gunn-Moore, 2005). Continuous 

calcium infusion is more beneficial than multiple injections, because the latter cause serum 

calcium fluctuations (Anderson, 2005). Once oral medication is possible, calcium (eg, calcium 

lactate or carbonate at a dose of 0.5-3.0 g per cat daily in divided doses) and vitamin D (eg, 

dihydrotachysterol at a dose of 2.5-10ng/Kg daily) should be administrated. Doses should be 

adjusted so that the serum calcium level stays at the low end of the reference range. 

Dihydrotachysterol should be weaned by approximately 0.01 mg/Kg every other day (Gunn-

Moore, 2005). Oral calcium supplementation is particularly important if the cat is anorexic, 

because it is absorbed through passive mechanisms, not depending on vitamin D 

supplementation (Anderson, 2005). Revascularization after auto-transplant of the parathyroid 

gland can last for 14 days and in some cases the clinical signs can resolve. After 14 days if not 

resolved it means that probably a definitive parathyroidectomy happened (Cunha et al, 2008). 

 

Table 8: Incidence of hypocalcaemia after bilateral thyroidectomy (Padgett, 2002). 

Bilateral Thyroidectomy Technique Incidence of Hypocalcaemia 

15% 

22% 

Intracapsular 

36% 

Modified intracapsular 33% 

Extracapsular 82% 

Modified extracapsular 23% 

Staged intracapsular 11% 



 52 

Hypothyroidism – although it is not frequent, patients that had a bilateral thyroidectomy can 

present signs of hypothyroidism. In those cases thyroid replacement therapy is advised (L-

thyroxine 0.1 mg per os OID) (Birchard, 2006).  

Horner’s Syndrome – occurs when the sympathetic trunk is damaged. To avoid this 

complication careful retraction of the cervical musculature is advised (Padgett, 2002). 

Diabetes and hyperthyroidism – Diabetes Mellitus and hyperthyroidism are the two most 

common endocrine diseases in cats and when occurring at the same time, diagnosis and 

clinical management are difficult. Relation between them is still unclear (Graves & Taboada, 

2007). Excessive thyroid hormone is considered a cause of insulin resistance. Retrospective 

studies present feline hyperthyroidism as the most common co-existing disease occurring in 

3% of patients with diabetes mellitus. Other studies presented only a month difference in 

diagnosis time, which may establish a relationship between the two diseases (Graves & 

Taboada, 2007). They both share polyuria, polydipsia, weight loss, polyphagia, poor body 

condition and hyperglicemia as clinical signs, having the difference that glicosuria usually 

occurs only in Diabetes mellitus. Fructosamine measurement can often be inconclusive. When 

a hyperthyroid cat has hyperglycemia, the best diagnosis approach is to control 

hyperthyroidism first and evaluate for diabetes mellitus when euthyroidism is assured (Graves 

& Taboada, 2007). 

Hyperthyroid cats with diabetes mellitus seem to have lower TT4 value. This suggests that 

diabetes mellitus can cause false TT4 concentration values. In these cases, if hyperthyroidism 

is suspected, all the history, clinical signs and FT4 or other thyroid function tests should be 

evaluated so that a correct diagnosis is achieved (Graves & Taboada, 2007). 

 

 

4.3. Radioactive Iodine Therapy 

 

Radioiodine therapy is recognized as the golden standard treatment for hyperthyroid cats, 

providing a safe, effective and simple cure (Peterson, 2006b). 

Previous stabilization with medical treatment is advised to evaluate kidney function and the 

effects that euthyroidism will have on it. Methimazole does not inhibit iodine organification. 

This may affect radioiodine efficacy by decreasing the contact time for iodine within the 

thyroid gland (Trepanier, 2007). Iodine-131 (131I) also called radioiodine is a radioisotope of 

iodine. Enhanced thyroid uptake of 131I occurs probably immediately after withdrawal of 

methimazole (Gunn-Moore, 2005), so the one to two weeks methimazole washout period 

recommended in radioiodine facilities, based on efficacy data from the largest cases series 
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published, may no longer be necessary (Trepanier, 2007). New studies have shown that a 

period of discontinuation of four to nine days before radioactive treatment led to maximum 

radioiodine uptake (Trepanier, 2007). 

Scintigraphy is usually performed prior to radioiodine therapy. Basically it consists of a 

scintillation and collimator that detect the γ-radiation emitted by the patient, after injection of 

the radioisotope. Technetium-99m as pertechnetate is the preferred radioisotope, over 131I 

and 123I. It acts the same way as iodine, being actively concentrated and trapped in the 

thyroid, but is not organified nor incorporated in thyroid hormones (Feeney & Anderson, 

2007). Time between administration of this radioisotope and the exam is much shorter than 

with the other ones. Radionuclide thyroid imaging is indicated for evaluating the functional 

status of the thyroid glands, determining unilateral or bilateral thyroid lobe involvement, 

detecting the location of ectopic thyroid tissue, differentiating between benign and malignant 

thyroid disease, determining thyroid gland size for radiation therapy calculations, determining 

thyroid or nonthyroid origin of a cervical mass, detecting functional metastasis, evaluating the 

efficacy of therapy and evaluating residual thyroid tissue after thyroidectomy (Feeney & 

Anderson, 2007). Sedation or anaesthesia may be required to obtain good images. It has been 

determined from radionuclide imaging studies that 77% have bilateral and 23 to 29% have 

unilateral thyroid hyper function. Also that 9 to 21% of hyperthyroid cats have ectopic uptake 

(Feeney & Anderson, 2007). 
 

  

 

When using nuclear radiation many safety measures have 

to be implemented (see annex 8). After the administration 

of radioactive agents, the animal becomes radioactive, 

emitting γ-rays from his body and eliminating 

radioisotopes mainly through the urine and in a lower 

degree in faeces. The saliva may also be radioactive 

because there is some concentration of these agents in 

salivary glands (Feeney & Anderson, 2007). All 

contaminated materials, such as, litter, paper, food dishes and utensils in contact with the 

animal or its excretions have to be kept in isolation. Surface exposure, especially in the 

thyroid region can be measured with a Geiger-Muller instrument and should be less than 2 

mR/h surface over thyroid glands, a level where there is no threat to the general public. While 

radiation levels are above the maximum accepted, cats have to be kept in isolation (Feeney & 

Anderson, 2007).  

 Picture 25: Geiger-Muller instrument. 
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Feeney & Anderson (2007) affirm that average 

isolation times in their facilities are 10 to 14 days. 

Anderson, (2005) adds that this period may take 3 to 6 

weeks. The owners’ acceptance of isolation is quite a 

big problem, but in some cases the cat leaves isolation 

already with a bit more weight, and that helps making 

people’s acceptance reasonable (Feeney & Anderson, 

2007). Personal safety measures must be taken by 

people who manipulate these animals, including 

laboratory coat, disposable gloves and dosimeters. Time spent exposed to the radiation source 

should be minimized, distance from radiation source should be maximized and protective 

shield like lead or cement walls should be placed between people and radiation source 

(Feeney & Anderson, 2007). Patients submitted to radioiodine treatment are selected carefully 

so only rare cases become unwell. If so, special measures have to be taken with veterinary 

contact and hospitalization. National or regional legislation has to be followed and obeyed to 

at all times and during the first week when the patient goes home (Peterson, 2006b).  

Several authors and treatment centres recommend suspension of antithyroid drugs 

administration from 7 to 10 days before radioiodine treatment, in order to maximise iodine 

uptake (Feeney & Anderson, 2007). In cases where suspending antithyroid drugs can put the 

animal’s life in danger (CRF or severe hyperthyroidism) it may not be indicated to stop 

antithyroid drug administration before radioiodine treatment (Peterson, 2006b). Peterson 

(2006b) recommends as pre-treatment workup routine database (CBC, biochemistry panel and 

urinalysis), serum T4 determinations prior to medical treatment and 5 to 7 days after 

suspending it, as well as a cardiac evaluation.  

Picture 26 and 27: Personal safety measures and radioactivity 
measurement. 

Picture 28: Storage of 
contaminated materials 

Picture 29: Isolation – Radioactive                                                   
iodine unit. 
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The radioisotope of choice in radioiodine therapy is radioiodine-131 (131I) (see annex 8). 

Thyroid cells do not differentiate stable and radioactive iodine and concentrate 131I. Normal 

thyroid tissue is suppressed and relatively protected from the effects of radioiodine, and only 

receives a small dose of radiation (Peterson, 2006b). Hyperplastic and neoplastic tissue 

concentrate the radioisotope and it irradiates destroying hyperfunctional tissue. Normal tissue 

will be destroyed only if excessive doses are administered. 131I has a half-life of 8 days. It 

emits β-particles and γ-radiation. β-particles are responsible for 80% of tissue destruction. 

Because they travel only for a maximum of 2 mm in tissues, the destructive effects are 

restricted to the hyperfunctional thyroid tissue, where it is concentrated, sparing parathyroid 

gland, hypoplastic thyroid tissue and other cervical structures (Peterson, 2006b).  

Administration of radioiodine can be made under oral, intravenous and subcutaneous from 

(Feeney & Anderson, 2007) (see annex 8). Subcutaneous administration is preferred because 

it is safer for the animal, not associated with gastrointestinal side effects, safer for the 

veterinary surgeon when administrating and does not require sedation or anaesthesia 

(Peterson, 2006b).  

 

 

Peterson (2006b) proposes 3 different methodologies to calculate radioiodine doses. One is 

based on kinetic studies to estimate the uptake and clearance of iodine, and is referred as a 

poor predictor. The second one is based in administration of a fixed relatively high dose of 4 

or 5 mCi, and can result in under or overtreatment. The third one is based in a scoring system 

considering clinical signs, serum T4 concentrations and goitre size, that divides patients and 

correspondent doses in: low (3mCi), intermediate (4mCi) and high (5-6mCi) 131I dose.  

According to Feeney & Anderson (2007) doses are usually around 4 mCi, and adjustments 

between 3 to 6 mCi are empiric, based on weight, total T4 concentrations or documented 

thyroid nodules. Feeney & Anderson’s (2007) approach is to treat with these doses for benign 

hyperthyroidism forms, because expectations for carcinoma’s occurrence are low. Another 

 Picture 30 and 31: Manipulating, dosing and subcutaneous injection of 131I in a hyperthyroid cat. 



 56 

20,000 rad/g x Thyroid weight (g) x T ½
131I 

(160 rad /µCi)(%Peak RAIU)(100 x Teff) 

way of determining 131I dose (µCi) is using the formula below with the aim delivering 150 

Gy to the thyroid gland (Feldman & Nelson, 2004). 

 

 

 

T ½
131I: half-life of iodine-131 

RAIU: radioactive iodine uptake by the thyroid 

Teff : half-life of the iodine in the cat 

160 rad /µCi: Radiation level of 131I 

 

When the results are not as expected, more doses of several orders of magnitude higher are 

used. In the sequence of this, if a there is a suspect of a complication, like the presence of a 

carcinoma, scintigraphy, ultrsonography a Computed Tomography (CT) may be indicated 

(Feeney & Anderson, 2007). Although radioiodine offers the best chance for cure of thyroid 

carcinoma, these tumours are less efficient in concentrating and retaining iodine than 

adenomatous cells, despite their larger size. Therefore much higher doses are required (10-

30mCi). Surgical removal followed by radioiodine therapy has been pointed as a good 

alternative (Peterson, 2006b). 

In approximately 85% of the cases T4 blood concentrations return to normal values in 2 

weeks, and 95 to 99% in 3 mouths. Cats’ condition starts to improve within only a few days 

and big improvements happen within 1 to 3 months (Peterson, 2006b). Most of the remaining 

ones are cured by a second injection (Ramsey, 2003). 

The results of radioiodine therapy are very satisfactory with an average of 90% of cats that 

become euthyroid and less than 5% that require antithyroid treatment afterwards. 5% become 

biochemically hypothyroid and only some of these become clinically hypothyroid (Feeney & 

Anderson, 2007). Connolly et al (2005) in their study showed that radioactive iodine treatment 

is followed by marked reduction in number of cats with detectable cTnI levels. 

Relapses rarely happen, but may occur up to 3 years after treatment due to the new appearance 

of hyperplastic or neoplastic tissue. This is more probable than reoccurrence of previously 

radioiodine-treated hyperplastic adenomatous thyroid tissue. Re-evaluation is advised in all 

cases of radioiodine treatment (Peterson, 2006b). 

Frequency of side effects of radioiodine therapy is very low. However cats can sometimes 

develop dysphagia and self-limited fever during the first days of treatment. A small 

percentage of cats may develop hypothyroidism few mouths after treatment. Iatrogenic 

hypothyroidism is characterized by occurrence of lethargy, marked weight gain, nonpruritic 
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seborrhoea sicca and hair matting (Peterson, 2006b) and is responsive to treatment with 

levothyroxine (0.1mg/day). Some authors consider that worsening or uncovering renal disease 

are the most serious complication of radioiodine therapy (Peterson, 2006b). 

A correct evaluation of renal and cardiac function with an initial treatment with antithyroid 

drugs is very important and has contributed a lot to the decrease of patients that have these 

kinds of complications (Feeney & Anderson, 2007). Feeney & Anderson (2007) defend that if 

a patient is sufficiently ill to have to be medicated more than twice daily with other kind of 

drugs, is not ready to be submitted to radioiodine treatment. In cats that develop uraemia or 

renal failure after radioiodine or surgical treatment, it is advised to administer L-thyroxine to 

maintain renal function (Gunn-Moore, 2005). 

In his study with 166 hyperthyroid cats, Milner, Channel, Levy, & Schaer, M. (2006) 

observed that patients treated only with methimazole had a medium survival time of 2 years, 

cats treated only with radioiodine 131I had a mean survival time of 4 years and cats treated 

with methimazole followed by 131I had a mean survival time of 5.3 years. These results 

suggest that initial treatment with methimazole followed by radioiodine therapy is the best 

choice in what concerns to survival time expectations.  

 

4.4 Other Treatment Methods 

 

4.4.1 Percutaneous Injection of Ethanol 

Percutaneous injection of ethanol in thyroid nodules has been used to treat hyperthyroid cats, 

but because of its side effects, it is rather unlikely that it can be a viable choice for most 

animals (Blackwood, & Argyle, 2002). The treatment is performed in animals under general 

anaesthesia, using ultrasound guidance. Bilateral treatment is not advised due to side effects of 

local damage, and unilateral treatment is accepted in animals unable to receive conventional 

treatment (Gunn-Moore, 2005). Staged bilateral injections are less effective. The main side 

effects are transient dysphonia, Horner’s syndrome, gagging and laryngeal paralysis (Mooney, 

2010). 

 

4.4.2 Percutaneous Ultrasound-Guided Radiofrequency Heat Ablation 

It is associated with dangerous side effects and, if necessary, only unilateral procedure should 

be performed (Mooney, 2010). After treatment T4 levels of most cats normalize only 

transitorily, returning to high levels within approximately 4 months (Melián, 2007). 
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4.4.3 Somatic Gene Therapy 

It can become a valuable alternative in the treatment to hyperthyroidism. The aim is to deliver 

cytotoxicity specifically into thyroid cells, using thyroglobulin promoter to lead thyroid-

specific prodrug activation into feline the thyroid gland (Blackwood, & Argyle, 2002). Many 

developments, investigation and improvements have to be done in this area before it can 

become a realistic treatment option in clinics or hospitals (Blackwood, & Argyle, 2002). 

 

 

5. EFFECTS OF TREATMENT IN RENAL FUNCTION: 

 

With any of the three treatment modalities for hyperthyroidism calcium and phosphorus levels 

decrease to levels similar to euthyroid levels. With treatment GFR decreases. This has been 

shown with radioactive iodine, surgery and medical management (Syme, 2007). Syme (2007) 

affirms that this decline is detectable 1 month after treatment and remains low for at least 6 

months. Urea/creatinine ratio tends to normalize with treatment (Syme, 2007). As treatment is 

introduced, GFR decreases. With that comes an increase in creatinine, which can be 

substantial or reach upper normal range values (Syme, 2007). About one third of hyperthyroid 

patients become azotemic after treatment. The hemodynamic effects of hyperthyroidism 

frequently compensate some degree of chronic kidney disease (CKD). By controlling 

hyperthyroidism, CKD is unmasked and the patient becomes azotemic (Syme, 2007). 

According to Syme (2007) the development of azotemia after treatment for hyperthyroidism 

can be predicted from pretreatment GFR measurements (Syme, 2007). According to Daminet 

(2008), a low pretreatment GFR is predictive of development of CRF post-treatment. Syme 

(2007) claims that older patients are more likely to develop azotemia. 

 

Langston & Reine (2006) presented a series of results obtained from different studies, where 

the authors compare the development of azotemia, GFR, BUN and serum creatinine values 

after medical treatment, thyroidectomy and radioactive iodine. 

About 30% of nonazotemic patients prior to treatment develop azotemia with CRF after 

treatment. In one study serum creatinine did not increase after treatment, and was concluded 

that older cats are more likely to have higher BUN pre-treatment values and are more 

propense to develop CRF (Langston & Reine, 2006). Although it is very difficult to predict 

which non azotemic cats will develop renal failure after hyperthyroidism treatment, there are 

some reports of patients with isostenuric urine prior to treatment that developed azotemia after 

treatment (Daminet, 2008). 
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From Becker, Graves, Kruger, Braselton & Nachreiner’s (2000) study is possible to conclude 

that methimazole’s effects in renal function are at least partially reversible, as discontinuation 

of treatment resulted in increase of GFR and decrease in serum creatinine. In these authors’ 

study 2 of 12 hyperthyroid cats treated with methimazole developed azotemia. In another 

study, 5 of 30 cats presented increased creatinine and 2 of 13 cats developed overt azotemia 

after bilateral thyroidectomy (Graves et al, 1994). Adams, Daniel, Legendre, Gompf & Grove 

(1997) observed in their study that 5 hyperthyroid cats developed renal failure 30 days after 

131I treatment. In the same study, the author observed that 23% of the patients became 

azotemic. Chew & Brown (2005) affirms that 15 to 23% of the patients develop azotemia 

following hyperthyroidism treatment. 
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II. CLINICAL INVESTIGATION 
 
1. GENERAL MATERIAL AND METHODS 
 
Two different approaches were made in this study. One retrospective study was made 

involving the hyperthyroid cat population presented at the Wylie Veterinary Centre during the 

last two years (1/8/07 to 31/7/09). Another different study was made about all the 

hyperthyroid cats that were seen during a period of 3 months, from the 20th of September of 

2009 to the 20th of December of 2009. The approach to the hyperthyroid patient in the Wylie 

Veterinary Centre is explained below, with details about diagnosis and treatment options and 

protocols. 

 

Diagnosis 

A new diagnosis of hyperthyroidism can be made in two different situations. The diagnosis 

may be made in a cat presented for routine vaccination or health check, or alternatively in a 

cat presented with a range of abnormal signs. 

When a cat comes to the clinic for a vaccine or for a check-up, the veterinary surgeon does a 

complete clinical examination of the animal, which includes palpation of the thyroid. 

Particularly in older cats, there is always the concern of palpating the cervical ventral region 

of the neck in order to feel the thyroid glands. Additionally, the vet talks to the owner and tries 

to obtain the correct information and history of the patient, because many times owners don’t 

realise that some of the recent behaviour of the cat is not normal. 

The other group of new hyperthyroid patients is brought to the clinic as ill cats. They can 

come as recently more active, after loosing some weight but still polyphagic; or they can come 

as old, skinny, either polyphagic or anorexic, generally unwell cats. Some come in very late 

stages and in a very difficult and terminal situation. Owners often think that because the old 

cat is eating well and is very active, it is all right, and loosing weight is normal because he is 

old. In these cases, hyperthyroidism comes in first place of the differentials and the clinical 

approach for diagnose is the same as before. 

If there is enough evidence to suspect of hyperthyroidism the vet collects blood from the 

jugular and runs general haematological and TT4 profile. 

In the Wylie Veterinary Centre, as recommended by Peterson (2006a), the first hormone 

measured is TT4. If it is within the normal range and the suspicion is maintained with the 

clinical presentation, a second TT4 analysis is done. As Peterson (2006a) recommends, the 

second measurement should be done at least one to two weeks later. If the results are still in 
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the normal to high-normal range, Free T4 (FT4) should be considered. The diagnosis is made 

after putting together the clinical signs, age and TT4 values. 

When hyperthyroid patients came to a routine consultation, a physical examination was made 

and the vet collected blood to a TT4 determination, in almost every case. If there was any 

aggravation of the patient’s condition and other diagnostic tests were considered relevant, 

hematologic, other biochemical analysis, FT4 were performed. If considered necessary, blood 

pressure measurements, echocardiography and thoracic radiography were made. 

 

Medical management 

Approach to the recently diagnosed hyperthyroid patients: After collecting bloods and having 

the first TT4 value above the reference range, start the treatment with either Felimazole® 

(methimazole) or Vidalta® (Carbimazole). 

In the Wylie Veterinary Centre, the drugs protocol were followed (See annex 10), and the 

choice between these two drugs depended on the personal opinion and experience of each 

veterinary surgeon, on the possibility of giving pills to the cat once or twice in the day and 

temperament of the cat. Most of the cases had an initial medical therapy to stabilize the TT4 

values, and the three different kinds of treatment were presented to the owner, who decided 

which one to choose for his pet. The thyroidectomy, radioactive iodine treatment and medical 

treatment were presented and explained, with its benefits and disadvantages, and the final 

choice was made by the owner. 

When the choice was medical treatment alone, the initial dose was started and the cat came 

back after three weeks to repeat the blood TT4 test. If it was within the reference range values 

and had stabilized clinical signs, it would be advised to return every three months to have 

blood tests and/or a clinical examination. Some vets defended that the aim of the treatment 

was to maintain total thyroxine concentrations (TT4) in the lower end of the reference range, 

so after adjustments in the dose the patient would come back in three weeks, until the values 

and clinical signs were stable. 

When the owners decided to follow a surgical treatment, there was an initial medical treatment 

until the stabilization of the TT4 values and clinical signs were obtained, and after that the 

surgery was performed. There is a particular concern about the cardiovascular complications 

related with hyperthyroidism, especially when there is hypertrophic cardiomiopathy, and other 

drugs can be used prior to surgery. ß-blocker drugs are used and reduce tachycardia, but do 

not abrogate it completely. This supports the idea that thyroid hormones are capable to 

increase the rate of sinus node firing (Syme, 2007). 
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Thyroidectomy 
In the Wylie Veterinary Centre all the animals that are submitted to a thyroidectomy have pre 

General Anaesthesia (pre GA) – packed cell volume (PCV), white blood cells (WBC), 

platelets (PLT), ALP, ALT, Urea, Creatinine, blood Glucose and TP) blood tests, besides the 

physical examination, prior to being admitted and to anaesthesia. A more complete blood 

analysis includes Manual PCV, White blood cells, Neutrophyles, Lymphocytes, Monocytes, 

Eosinophyles and Platelet count; Albumin, ALP, ALP, AMY, TBIL blood Urea Nitrogen, 

Calcium, Phosphates, blood Creatinine, blood Glucose, TP, sodium, Potassium, GLOB and 

TT4.  

In order to reduce risks of regurgitation and aspiration caused by anaesthesia, an adult cat 

should be fasted for at least 6 hours before the surgery. After advising this to the owners in 

consultation days before surgery, this information was confirmed at the time of admition to 

the hospital. 

In the six thyroidectomies in this study, only one had a previous echocardiography. In the 

cases included in this study, all the thyroidectomies were performed with the patient under 

fluids during the procedure and e some of the cases after the surgery. 

Thyroidectomy is a frequent surgery in the Wylie Veterinary Centre, therefore, the experience 

of both veterinary surgeons and anaesthesiologists can be considered very good. 

As recommended Anderson(2005) and Johnson (1999), in the Wylie Veterinary Centre 

premedication used prior to thyroidectomies was Type II Standard (Aceproazine 0.025 mg/kg; 

Buprenorphine 0.01 mg/kg), given at least 30 minutes before the surgery. After the 

premedication all patients have IV catheters. The induction was made with propofol IV 

(Rapinovet™, 8.0-13.2 mg/kg). 

All the animals were intubated and connected to an anaesthetic circuit Hum(nonReB) with 

Isoflurane and Oxygen. Fluidotherapy was also performed in every case. 

In order to maintain body temperature, in the Wylie Veterinary Centre a heating pad is used, 

operating pad and bear hugger, as well as warmed fluids. 

In the Wylie Veterinary Centre routine procedure includes keeping parathyroid’s vascular 

supply as a priority. Only if impossible or if accidentally dissected auto-transplant is used. 

From the cases I assisted to and after asking what the personal experience of the surgeons was, 

the conclusion was that the anatomy is never exactly the same. After doing the incision 

separating the muscles and isolating the thyroid glands, both glands were observed. Therefore 

the decision on the technique always depended on the position and vascularisation of the 

parathyroid gland. With objectives in mind, the surgeon after analysing these variants decided 
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on the technique to use. In most cases the staged surgery was preferred and the only case that 

had complications died after a bilateral thyroidectomy. 

 
Radioactive iodine therapy 

During the three months of my practice two cases were sent to radioactive iodine treatment, 

one to the Queen Mother Hospital for Animals, Royal Veterinary College; and another one to 

“Barton Veterinary Hospital an Surgery” in Canterbury (See annex 8). I had the opportunity 

and privilege to visit The Barton Veterinary Hospital and Surgery, including the radioactive 

iodine treatment facilities. I went there with Dr Morkel Pienaar BVSc CertOphthal MRCVS 

and was received by Dr Vanesa Nicola DVM CertVOphthal MRCVS, who showed me the 

facilities and performed a treatment in one cat. 
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2. Retrospective study of all hyperhtyroid cats seen in clinic from 1/8/07 to 
31/7/09 
 
2.1 Material and Methods 
 
Medical records of all the cats over 12 years old seen from 1/8/07 to 31/7/09 were reviewed 

and information on demographic characteristics was obtained. The number of active cats and 

the number of hyperthyroid cats seen during this period was obtained and compared. Active 

cats were defined as cats that have been to the clinic within the last 12 months. The active cats 

group was divided by age group and breed and a distribution was obtained.  

The records of hyperthyroid cats seen from 1/8/07 to 31/7/09 were also analysed. They were 

divided by age, breed and sex and the data was analysed. 

 

An evaluation of the population submitted to medical treatment from 1/8/07 to 31/7/09 was 

made. The number of cats submitted to antithyroid drugs, thyroidectomy and radioiodine 

therapy was analysed. During this period 4 different drugs were used in the clinic to control 

hyperthyroidism: Neo-mercazole® (carbimazole), methimazole liquid, Felimazole® 

(methimazole) and Vidalta® (carbimazole). The cats seen were divided into groups according 

to the drug used for therapy given. Each group was then further analysed according to the 

number cats treated, the age, the number of controlled cases, the controlling dose, the changes 

from the drug to surgery, radioiodine or other drugs, the reason for changing and the 

occurrence of adverse reactions.  

 

An analysis was made of the cats submitted to thyroidectomy. This considered the number of 

cats submitted for the surgery, the age, the medical treatment before the surgery, history of 

previous thyroidectomy, whether uni or bilateral surgery, the side of the unilateral cases, 

involvement of the parathyroid gland, reason for surgery, controlled or uncontrolled cases, 

medical treatment after surgery and any reported complications of uni or bilateral surgery. 

The efficacy of the different drugs and surgery was compared as well as the 

complications/side effects. 

Finally, a comparative costs analysis was made, comparing a one year treatment cost for one 

cat with Felimazole® and Vidalta®, with the cost of one thyroidectomy and with the cost of a 

radioactive iodine treatment in the RVC and the Barton’s Hospital. 

Data was analysed using Microsoft Excel. 
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2.2 Results 

In the last two years 266 hyperthyroid cats were treated in the Wylie Veterinary Centre 

(period from 1.8.07 to 31.7.09). Their distribution in age is represented in Graph 1 and 

compared with the population of active cats over 12 years of age. Active cats were defined as 

those having been to the clinic within the last 12 months. 

Prevalence of the disease in each age group is represented in Graph 2. 

 

 

 

 

 

 

 

Sex distribution of both active cats and hyperthyroid cats populations is represented in Graph 

3, and the prevalence of the disease in each sex group is represented in Graph 4. 

 

 

 

 

 

 

 

 

 

Breed distribution is represented in Graphs 5 and 6. 
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236 hyperthyroid cats were treated with Felimazole®. Graph 7 shows the distribution in age 

of these cats. In 50% of the cases the disease was controlled with Felimazole®. Controlled 

cases were considered as those that were maintained on the same dose over time and clinical 

and lab parameters remained within the normal limits. 

The most frequent stabilizing dose was 2.5 mg BID (twice daily), followed by 5 mg BID. This 

corresponds to the whole pill in both commercial available presentations. From the cases that 

were not controlled with this drug, 45 animals changed to another treatment protocol. Of 

these, 24 were changed to another medical treatment, 16 had thyroidectomy, 4 had a 

combination of another medical treatment and surgical treatment, and one had radioiodine 

treatment after been submitted to medical and surgical treatment. From the cases that changed 

to another medical treatment, 61% changed to Vidalta®, 32% to liquid Methimazole and 7% 

to Neo-mercazole®. The reasons for changing to another treatment protocol are represented in 

Graph 8. Adverse reactions were observed in 12 cases, representing 5.13% of the cases. 

 

 

 

 

 

 

 

 

 

 

 

51 hyperthyroid cats were treated with Vidalta®. Graph 9 shows the age distribution of these 

cats. In 59.4% of the cases the disease was controlled with Vidalta®. The most frequent 

stabilizing dose was 10 mg OID (once daily), followed by 15 mg OID. This corresponds to the 

whole pill in both commercial available presentations. From the cases that were not controlled 

with this drug, 20 animals changed to another treatment protocol. Of these 10 changed to 

another medical treatment, 7 had thyroidectomy, 3 changed to another medical treatment and 

had thyroidectomy. From the cases that changed to another medical treatment, 3 changed to 

methimazole liquid and 7 changed to Felimazole®. Because Methimazole liquid was 

withdrawn from the market for reasons of licensing, all cases were changed to Felimazole®. 

The reasons for changing to another treatment protocol are represented in Graph 10. Adverse 

reactions were observed in 3 cases, representing 5.9% of the cases. 
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13 hyperthyroid cats were treated with Methimazole Liquid. Graph 11 shows the distribution 

in age of these cats. In 69.2% of the cases the disease was controlled with methimazole liquid. 

The most frequent stabilizing dose was 10mg/ml 0.5ml BID. Because the drug was withdrawn 

from the market, 12 animals were changed to another treatment protocol. Of these, 11 were 

changed to another medical treatment and one had a thyroidectomy. From the cases that 

changed to another medical treatment, 77% changed to Felimazole® and 23% changed to 

Vidalta®. The reasons for changing to another treatment protocol are represented in Graph 12. 

There were no adverse reactions to this drug. 

 

 

 

 

 

 

 

 

4 hyperthyroid cats were treated with Neo-mercazole®. The ages of the animals were 10, 12, 

13 and 18. In 50% of the cases the disease was controlled with Neo-mercazole®, both 

stabilized with a dose of 5 mg BID. Of the two non-stabilized cases changed to another 

medical treatment protocol, one had initially methimazole liquid and the other had 

Felimazole®, but both ended having Vidalta®. In one case the reason for the change was 

unreported and the other case changed because it was uncontrolled. There were no adverse 

reactions. 
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29 hyperthyroid cats were submitted to thyroidectomy. The age distribution of these cats is 

represented in Graph 13. Only one of the cases (3.45%) had had a previous unilateral 

thyroidectomy. 90% of these patients had medical treatment before the surgey, 69.2% with 

Felimazole®, 19.2% with Vidalta® and 11.6% had both. 24% had a bilateral thyroidectomy, 

in 21% of the cases the right thyroid lobe was removed, in 38% the left thyroid lobe was 

removed and in 17% of the cases was unknown. The involvement of the parathyroid in the 

surgery is presented in Graph 14. The reason for doing the surgery is represented in Graph 15. 

In 69% of the patients submitted to thyroidectomy the disease was controlled. All of the non 

controlled cases had Felimazole® treatment after the surgery, and one of them was changed to 

Neo-mercazole®. 3 of them had a contralateral thyroidectomy. 4 cases (13.8%) had 

complications following the surgery, and the nature of complication is presented in Graph 16. 

When analysing unilateral versus bilateral thyroidectomy, 3 of the 4 complications occurred 

following bilateral surgery and only one following in unilateral surgery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The relative frequency of the different treatment options during this period is presented in 

Graph 17. Only one owner refused treatment for his cat. 

Graph 13: Age distribution of cats 
submited to thyroidectomy
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Efficacy and adverse effects of each option were compared and the results are presented in 

Graphs18 and 19. 

 

 

 

 

 

 

 

 

 

 

Costs were also compared in Graph 20: for the medical options, the value concerns to one year 

of treatment; for the 

unilateral thyroidectomy 

and radioiodine treatment 

it concerns to the whole 

procedure. 
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2.3 Discussion and Conclusions: 

 

Only 3,97% of the 277 hyperthyroid cats seen in the last two years were less than 10 years of 

age. This is consistent with the findings of Peterson (2006a) who showed that less than 5% 

were than 10 years old, and Feldman & Nelson’s (2004), who showed that 95% were over 10 

years of age. The range of age was 6 to 23 with only one case being less than 8. This is in 

agreement with Gunn-Moore (2005) who affirms that the range is 4 to 23, rarely being less 

than 8. 

Domestic Short Hair (DSH) is the most frequent breed in the population (79,3%) and also the 

most frequent in the hyperthyroid population (89,1%). This result does not agree with de Wet 

et al (2009), who claim that DSH cats were less likely to be diagnosed with hyperthyroidism 

than the other breeds combined. Although many authors claim that Siamese cats have a lower 

risk of contracting the disease (Mooney, 2010), this was not confirmed in this series. 

Regarding sex predisposition, a higher prevalence in males was observed when compared with 

females, but when looking at neutered animals, the prevalence of neutered females was higher 

than that of neutered males. 

Medical treatment appeared to be the preferred option for most owners. Radioiodine treatment 

is considered expensive and requires separation from the animal for a period of some weeks. 

Some owners are concerned about the perceived risks of surgery. The age of the cat seems to 

be a significant factor in the choice of treatment option. Younger cats are more likely to be 

submitted to thyroidectomy. Conversely, the older the patients are, the more likely it is to treat 

them with a medical therapy. 

The most often controlling doses of Felimazole®, Vidalta® and Neo-mercazole® coincided 

with the dose of one whole pill. This reflects the ease of administration by the client, which is 

important as this is ongoing and may require once or twice daily dosing. This also means that 

it is more probable to obtain good results by not dividing the tablets and trying to achieve the 

control point by administering accurate doses by means of adequate tablets and trying to avoid 

dividing them at home. In the case of the liquid presentation (Methimazole liquid) it is a lot 

easier to administer incremental doses and so achieve a more effective controlling dose. 

Gunn-Moore (2005) affirms that when a good compliance is achieved medical treatment can 

have a success rate of 85%. The control rate obtained with any of the four drugs was much 

lower than 85%, 50% with Felimazole® and Neo-mercazole, 59,4% with Vidalta® and 69,2% 

with methimazole liquid. These may mean that good cat-owner compliance was not obtained, 

and support that methimazole liquid is the preparation where a better compliance was 

possible. 
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According to Money (2010) most cats require a dose of 10 mg/day of methimazole and the 

same dose of carbimazole. The results obtained were that for Methimazole Liquid, Neo-

mercazole® and Vidalta® the most frequent diary dose to obtain control was exactly 10 

mg/day. For Felimazole® it was 5 mg/kg, lower than the one presented by Mooney (2010). 

Only in 10% of thyroidectomy cases no medical therapy was given prior to surgery. This may 

mean that the owners tend to choose the medical treatment as a first option and only when it 

does not have good results they decide to consider surgery. On the other hand, most clinicians 

advise a period of medical treatment prior to the surgery in order to stabilise the patient before 

surgery. When the cases are diagnosed early or when administration of tablets is considered 

difficult, surgery was performed without prior medical treatment. 

Three of the four cases where there were complications after the surgery happened after a 

bilateral thyroidectomy. All the cases of hypocalcaemia happened after bilateral surgery. 

These findings are in agreement with most authors, where there is almost unanimity in 

affirming that a staged thyroidectomy is much more advantageous than a simultaneous 

bilateral thyroidectomy, when considering recuperation and complications such as 

hypocalcaemia. In this study methimazole liquid and Neo-mercazole® seemed to be the safest 

options, because there were no adverse reactions. Methimazole liquid seemed to be the most 

effective option, with 69,2% of controlled cases. However, because it is no longer available 

for use in cats and therefore no longer an option, thyroidectomy seems to be the most effective 

available option, with 69% of controlled cases, and the safest option, with 4,8% of 

complications. When comparing the medical therapy options available, Vidalta® seemed to be 

the most effective, with 54,9% of controlled cases and Felimazole® the safest, with 5,13% of 

adverse reactions.  

The incidence of side effects with any of the drugs in the study was lower than the 15% 

reported by Mooney (2010). Most patients improved with the medical treatment, which is 

consistent with the findings of this author, who reported that more than 90% of cats get better 

in 2 to 3 weeks. However, long term stabilization (control of the cases) was not as effective as 

short term stabilization. 

From the comparative cost analysis made to the different treatment options it was possible to 

observe that radioactive iodine treatment is substantially higher, corresponding to 

approximately two years of medical therapy or two unilateral thyroidectomies, but is the only 

one that assures a definitive cure to the disease. Medical therapy seems to be the option that 

requires the lower initial investment by the owner. However, the cost of one thyroidectomy 

corresponds to approximately one year of medical treatment, constituting the most economical 

long-term treatment option. 
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3. Prospective study of all hyperthyroid cats seen from 20th of 
September of 2009 to the 20th of December of 2009. 
 
3.1 Material and Methods 
 
This was a study involving all the hyperthyroid cats seen in the practice during the 3 months 

period. All the data about the history, clinical signs and outcomes were collected during 

consultations, hospitalization, observation of surgery and through analysis of the medical 

history. Tachycardia was defined as a heart rate higher than 240 beats per minute. Sex, breed, 

colour and age distributions were analysed. Clinical signs, haematological and biochemical 

analysis were performed and adverse reactions recorded. Determination of the number of cats 

under each medical treatment protocol (Neo-mercazole®, methimazole liquid, Felimazole® 

and Vidalta®) was made, as well as for the number of controlled cases, number of controlled 

cases with each drug and controlling doses, and analysis of time from diagnosis to control. 

Comparative analysis of different treatment protocols and their associations, with control of 

the cases was performed, as well as comparative analysis of control with Felimazole® and 

Vidalta®. Consequences of treatment in renal function and increases in urea and creatinine as 

well as appearance of de novo azotemic patients were analysed.  

Frequency of other diseases/health problems observed in the patients until the end of the 

period, as well as tests or procedures and treatments that the patients were submitted to until 

the end of the period were determined. 

An analysis was made to the cats submitted to thyroidectomy. Details of the numbers of cats 

submitted to the surgery, determination of the number of unilateral and bilateral surgeries, the 

number of cats having had prior thyroidectomy, the apparent involvement of the parathyroid 

at the time of surgery, and complications resulting from the surgery were recorded. 

Linear measurements (mm) of the thyroid lobes of hyperthyroid cats submitted to 

thyroidectomy were made and length, height and width were determined. 

The surgically removed thyroid glands were submitted to histopathology, in order to 

determine the pathological changes present. 

 

The statistical analysis was performed with the program R version 2.10.1 (2009-12-14), free 

software. In comparative analysis of different treatment protocols and their associations, with 

control of the cases and comparative analysis of control with Felimazole® and Vidalta®, 

Pearson’s qui-square test and Fisher’s exact test were performed. 

All the extracted thyroids were analysed in the Laboratory of Anatomopathology of the 

Faculdade de Medicina Veterinária, Universidade Técnica de Lisboa.
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Graph 22: Breed distribution (%)
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3.2 Results: 

77 hyperthyroid cats were presented in the Wylie Veterinary Centre during this period. This 

included 1 female, 42 neutered females, 33 neutered males and one unknown. Sex distribution 

is represented in Graph 21. 69 of the cats were Domestic Short Haired (DSH), 6 Domestic 

Long Haired (DLH), 1 Burmese and one unknown, and the distribution is represented in 

Graph 22. The distribution colour is represented in Graph 23. 

 

Graph 21: Sex Distribution (%)
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The age distribution and demographic characteristics of the population are represented in 

Graph 24 and table 9. 
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Table 9: Mean and Standard deviation of the age, age at diagnosis and time since diagnosis of the 
population 

 Mean sd n 

Age 14.27 2.87 77 

Age at diagnosis 13.23 3.25 77 

Time since diagnosis (months before period) 11.71 15.78 77 
 
18 of the 77 patients (23,38%) were diagnosed during this period of time. From the 77 

hyperthyroid cats, 20 were insured (25,97%), 66 were wormed (85,71%) and 59 were 

vaccinated (76,62%). 

 

The clinical signs and their frequency are represented in Annex 1 and the Laboratory 

abnormalities are represented in Table 11. These results reflect the clinical signs and 

laboratory abnormalities found since diagnosis, during treatment and until the end of the 

period of study. One must note that this study was made in a private clinic and the clinicians 

were not aware of the study until the beginning of the 3 months period. Therefore full clinical 

details recorded prior to the study may have been incomplete, leading to some possible errors. 

All hyperthyroid cats had weight loss (77/77). More than half exhibited palpable goitre 

(76,62%) and polyphagia (66,23%). Tachycardia (54,54%), other cardiac changes (40,26%) 

and audible heart murmur (31,17%) were detected in more than a quarter of the population, as 

well as nervousness (33,77%) and polydipsia/polyuria (29,87%). Gastrointestinal signs, like 

vomiting (25,97%%) and reduced appetite (19,48%) were also frequently noticed. The same 

was registered for reduced activity (23,38%), skin lesions (20,78%), gallop rhythm (16,88%), 

dehydration (16,88%), respiratory changes (16,88%), hyperactivity (15,58%) and aggression 

(12,99%). Other less prevalent signs were diarrhoea (11,69%), elevated body temperature. 
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Finally, less than 10% of the cats showed unkempt hair coat, anorexia,, bulky stools, HCM, 

CHF, dyspnoea, depression and weakness. 

 

From the 20 cats that presented with vomiting as a clinical sign, 11 had vomited before 

commencing medical treatment and the remaining 9 vomited during treatment (11,69% of the 

total of hyperthyroid patients). 

From the 4 cats presented with anorexia, 2 showed signs prior to commencing medical 

treatment and the remaining 2 during treatment (2,6% of the total of hyperthyroid patients). 

From the 15 cats presented with reduced appetite, 6 showed signs prior to commencing 

medical treatment and the remaining 9 during treatment (11,69% of the total of hyperthyroid 

patients). 

From the 8 cats presented with intermittent reduced appetite, 3 showed signs prior to 

commencing medical treatment and the remaining 5 during treatment (6,49% of the total of 

hyperthyroid patients). 

Adverse reactions happened in 18 animals (23,38% of the total of hyperthyroid patients), 

some showing multiple problems. If vomiting, anorexia, reduced appetite and intermittent 

reduced appetite occurred for the first time after commencing medical therapy these were 

considered to be adverse reactions. 13 of these animals were given Felimazole® therapy and 

five Vidalta®. Thus 20.97% of the patients given Felimazole® therapy and 31.25% of the 

patients given Vidalta® therapy had adverse reactions. 

 

Graph 25 represents the frequency distribution of  palpable goitre and the side on which it was 

detected. When the side(s) of palpable goitre was not detected, the epithet undifferentiated 

was used. 

Graph 25: Palpable Goitre
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Table 10 shows the mean and standard deviation of the weight prior to the onset of the 

disease, the minimum weight reached due to the disease and the weight variation. 

 

Table 10: Mean and standard deviation of the initial and minimum weight and of weight 
variation 

 mean sd n ND 

Initial weight 5.06 1.29 69 8 

Minimum weight 3.50 0.88 72 5 

Weight variation 1.57 0.87 66 11 
 

ND: not done. 

 

Table 11: Laboratory findings 

Test n No Yes % 
Complete Blood Counts (BC)  
Neutrophilia 77 55 22 28.57 
Erythrocytosis 77 56 21 27.27 
Leucocytosis 77 62 15 19.48 
Eosinophilia 77 64 13 16.88 
Anemia 77 74 3 3.896 

Serum Chemistry Profile  
Increased ALT 77 41 36 46.75 
Azotemia 77 51 26 33.77 
Increased ALP 77 59 18 23.38 
Hyperphosphatemia 77 71 6 7.79 
 

The hyperthyroid cats treated medically with the four drugs used are represented in table 12. 

Although Neo-mercazole® and methimazole liquid were no longer available to treat these 

cats, they were used in two cats because the owners managed to source the drugs. Some of the 

patients changed from one drug to the other, having had both. 

 

Table 12: Frequency of use of each drug in the treatment of hyperthyroidism 
Drug n No Yes % 
Felimazole® 77 15 62 80.52 
Vidalta® 77 61 16 20.78 
Methimazole 77 76 1 1.298 
Neo-mercazole® 77 76 1 1.298 
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42 cases were controlled, representing 54,54% 
of controlled cases. Time from diagnosis to 
control had a mean of 168,33 days with a 
standard deviation of 257,73, as represented in 
Graphic 26.  
 
 
 
 
 
 
 
 
 
The controlling doses are represented in Tables 13 and 14 where the results are presented in 
percentage of total, percentage of controlled cases and percentage within the cases controlled 
by each drug. 
 
Table 13: Frequency of controlling doses of each drug 
Dose Felimazole n No Yes % of total 
2.5 mg OID 77 72 5 6,49 
2.5 mg BID 77 61 16 20,78 
2.5 mg OID altern BID 77 75 2 2,597 
2.5 mg TID 77 75 2 2,597 
5 mg am and 2.5 mg pm 77 76 1 1,299 
5 mg OID 77 77 0 0 
5 mg BID 77 73 4 5,195 
5 mg TID 77 76 1 1,299 
10 mg BID 77 76 1 1,299 
     
Dose Methimazole Liquid n No Yes % 
5 mg BID 77 76 1 1,299 
     
Dose Neo-mercazole® n No Yes % 
5 mg BID 77 75 2 2,597 
     
Dose Vidalta n No Yes % 
10 mg OID 77 73 4 5,195 
10 mg TID 77 76 1 1,299 
15 mg OID 77 75 2 2,597 
 

Table 14: Controlled cases 

Dose Felimazole n 
% of 
controlled n 

% of controlled with 
Felimazole 

2.5 mg OID 42 11,9 32 15,625 
2.5 mg BID 42 38,095 32 50 
2.5 mg OID altern BID 42 4,76 32 6,25 
2.5 mg TID 42 4,76 32 6,25 
5 mg am and 2.5 mg pm 42 2,38 32 3,125 
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Table 14 (continuation) 

5 mg OID 42 0 32 0 
5 mg BID 42 9,52 32 12,5 
5 mg TID 42 2,38 32 3,125 
10 mg BID 42 2,38 32 3,125 
     

Dose Methimazole Liquid n 
% of 
controlled n 

% of controlled with 
Methimazole liquid 

5 mg BID 42 2,38 1 100 
     

Dose Neo-mercazole® n 
% of 
controlled n 

% of controlled with Neo-
mercazole® 

5 mg BID 42 4,76 2 100 
     

Dose Vidalta n 
% of 
controlled n % of controlled with Vidalta 

10 mg OID 42 9,52 7 57,14285714 
10 mg TID 42 2,38 7 14,28571429 
15 mg OID 42 4,76 7 28,57142857 
 

Table 15 presents the mean and standard deviation of the dose of each one of the four drugs 

necessary in order to obtain control. 

Table 15: Mean and standard deviation of the dose of each drug necessary to obtain control 
 mean sd n ND 
Dose Felimazole® (mg/day) 6,210938 3,709246 32 45 
Dose Methimazole Liquid (mg/day) 10 NA 1 76 
Dose Neo-mercazole® (mg/day) 10 NA 2 75 
Dose Vidalta® (mg/day) 14,28571 7,319251 7 68 

 

ND: not done. 

 

The different treatment protocols and association of different treatment protocols were 

analysed (Table 16). 

 

Table 16: Analysis of the different treatment protocols 

Treatment protocol  
Not 
controlled Controlled 

EUTANASIA 1 0 
Felimazole® 20 28 
Felimazole®, Thyroidectomy 4 2 
Felimazole®, Thyroidectomy, Felimazole® 0 1 
Felimazole, Thyroidectomy, Felimazole®, Thyroidectomy, Felimazole® 0 1 
Felimazole®, Vidalta® 1 2 
Felimazole®, Vidalta®, Methimazole liquid 0 1 
Felimazole®, Vidalta®, Thyroidectomy 1 0 
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Table 16 (continuation) 

Felimazole®; Thyroidectomy, Vidalta®, Radioactive Iodine 1 0 
Neo-Mercazole® 0 1 
Vidalta® 3 5 
Vidalta®, Felimazole® 0 1 
Vidalta®, Radioactive Iodine 1 0 
Vidalta®, Thyroidectomy 1 0 
Pearson's Chi-squared test: p-value = 0.5338; Fisher's Exact Test: p-value = 0.683. 

 

A comparison was made between Felimazole® and Vidalta, and the results are presented in 

Table 17. 

Table 17: Analysis of Feliazole® and Vidalta® treatment results. 

Drug used Not controlled Controlled 

Felimazole® 27 35 

Vidalta® 5 6 
Pearson's Chi-squared test: p-value = 0.9065 

 

Table 18 shows the mean and standard deviation of the variation of urea and creatinine blood 

levels pre and post treatment. 

 

Table 18: Mean and standard deviation of variation of blood urea (mmol/L) and creatinine 
(µmol/L) levels with treatment 

Variation mean sd n ND 

Urea 5.17 7.65 36 41 

Creatinine 80.89 95.22 35 42 
 

ND: not done. 

 

Table 19 presents the cases that developed elevated urea or creatine or both (azotemic) after 

treatment. 

Table 19: Frequency of De Novo azotemia, elevated urea and elevated creatinine after treatment 

 n No Yes % 

De Novo Azotemia after treatment 77 65 12 15,58 
De Novo elevated urea levels after 
treatment 77 60 17 22,08 
De Novo elevated creatinine levels after 
treatment 77 56 21 27,27 
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A study of the other diseases or problems that the patients had during their life until the end of 

the period was carried out, as well as a study of the treatments that the patients were submitted 

to and the tests or procedures done. This information is represented in annex 3. 

Dental disease was the most represented condition in the population (57%) followed by 

abscesses and wounds (23% and 22%, respectively) and conjunctivitis. A series of other 

illnesses was less frequently represented in the populations under study (see annex 3). 

Accordingly, general anaesthesia was the most frequent procedure, either for dental 

procedures (36%) or surgery (15,8%). Other frequent procedures were echocardiography 

(11,7%), radiography (9,1%), cystocentesis (6,5%) and fine needle aspiration (FNA) (6,5%). 

A large number of cats were medicated with antibiotics (81,8%), NSAIDs (99,3%) and 

steroids (40,3%). Fluid therapy, heart and renal medicines were also used in more than 10% of 

the animals (see annex 3). 

 

Seven patients were submitted to thyroidectomy during this period. 4 of the 77 cats had 

recurrence of the disease after a previous unilateral thyroidectomy in the past, and two of 

these four cats were submitted to a thyroidectomy during the period (staged bilateral 

thyroidectomy). Only one patient was submitted to a simultaneous bilateral thyroidectomy. 

The involvement of the parathyroid in the surgery is represented in Graph 27, with a total of 8 

thyroid glands. 

            

Graph 27: Involvement of the parathyroid gland
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There was only one complication in a 19 year old cat with the two thyroid glands very 

enlarged where a bilateral simultaneous thyroidectomy was performed. After the end of the 

anaesthesia the animal developed a difficulty in breathing that progressed to laryngeal 

paralysis. The animal was intubated and a tracheostomy was performed. The animal failed to 
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re-commence normal breathing and died the following day. This was possibly the result of 

damage of the recurrent laryngeal nerve. 

 

Histopathology results: 

Six of the seven animals submitted to thyroidectomy had their thyroids submitted to 

histopathology analysis. In five cases an unilateral surgery was performed and one case had a 

bilateral excision. The results obtained were:  

409/10 – follicular cystic thyroid adenoma 

410/10 – bilateral solid and follicular thyroid carcinoma 

411/10 – In the same thyroid gland: follicular adenoma and follicular carcinoma 

412/10 – In the same thyroid gland: solid follicular carcinoma and follicular and cystic 

adenoma. 

413/10 – Follicular and cystic adenoma 

414/10 – Multiple follicular adenomas, some of them cystic. 

From the six animals, seven thyroid glands were analysed. In three glands more than one type 

of tumour was found. The results were: one follicular adenoma, four follicular cystic 

adenomas and three follicular carcinomas. 

 

Picture 32: Case number 409/10 - Follicular cystic thyroid adenoma. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Follicular cystic thyroid adenoma. Microscopically adenomas are usually composed of irregularly 
arranged follicles containing varying amounts of colloid; the cells are uniform. (HE x100). 
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Picture 33: Case number 410/10 - Bilateral solid and follicular thyroid carcinoma. 

 

Bilateral solid and follicular thyroid carcinoma. The basic structure is a solid cord of cells with the 

formation of follicles varying in the size and in the amount of colloid. Tumour cells are not uniform 

and different cell types are intermingled. Cellular and nuclear pleomorphism are infrequent. (HE x 

200). 

 
 
Picture 34: Case number 411/10 - In the same thyroid gland: follicular adenoma and follicular 

carcinoma. 

 

 

 

 

 

 

 

 

 

A                                                                         B 

 

In the same thyroid gland: follicular adenoma and follicular carcinoma.  

A – Microscopically adenomas are composed of irregularly arranged follicles containing carrying 
amounts of colloid; the cells are uniform. 
B – On follicular carcinomas a nearly complete follicular differentiation is characteristic, and tubular 
areas sometimes may be seen. The cells are cuboidal and the content of colloid varies. 
(HE x 200). 
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Picture 35: Case number 412/10 - In the same thyroid gland: solid follicular carcinoma and follicular 

and cystic adenoma. 

 

 

 

 

 

 

 

 

 

A                                                                        B 

 

In the same thyroid gland: solid follicular carcinoma and follicular and cystic adenoma. 

A and B – The basic structure is a solid cord of cells with the formation of few follicles with a small 

amount of colloid. Tumour cells are not uniform and different cell types are intermingled. 

(HE x 200). 

 

Picture 36: 413/10 - Follicular and cystic adenoma. 

 

 

Follicular and cystic adenoma. Microscopically adenomas are usually composed of irregularly 

arranged follicles containing large amounts of colloid with cystic formation; the cells are uniform. On 

the top of the picture normal thyroid tissue can be seen. (HE x 200) 
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Picture 37: Case number 414/10 – Multiple follicular adenomas, some of them cystic. 

 

 

 

 

 

 

 

 

 

 

 

A                                                                            B 

A and B – Multiple follicular adenomas, some of them cystic. Microscopically adenomas are usually 

composed of irregularly arranged follicles containing large amounts of colloid with cystic formation; 

the cells are uniform. On the top of the picture normal thyroid tissue can be seen. (HE Ax40; Bx200) 

 

 

Linear measurements (mm) of the thyroid lobes of hyperthyroid cats submitted to 

thyroidectomy are represented in Table 20. 

 

Table 20: Linear measurements (mm) for the thyroid lobes of hyperthyroid cats submitted to 

thyroidectomy 

 Left Lobe Mean ± S.D. Right Lobe Mean ± S.D. 

 Length Height Width  Length Height Width  

Thyroid 

glands (n=7)  

28.2 ± 7,5 12.8 ± 5.5 11 ± 6.1 23.8 ± 12.1 12.1 ± 8.8 9.5 ± 4.5 
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3.3. Discussion and conclusions 

 

A comparison between the clinical signs presented in the literature and those found in this 

study was carried out. Weight loss was the most frequent clinical sign observed (100% of the 

cases studied), which is in broad agreement with reports from other authors: 94.4%, according 

to Mooney & Peterson (2004); 92% for Feldman & Nelson (2004) and 87% found by 

Broussard et al (1995). Our patients had a mean of 5,06 kg of initial weight and a minimum 

weigh of 3,50 kg during the course of the disease, with the weight variation having a mean of 

1,59 kg. This represents a loss of about 30,8% of the body weight. These results mean that in 

many cases the weight loss was superior to 20% and, according to Feldman & Nelson (2004), 

that is considered emaciation. 

Palpable goitre was found in 77% of our hyperthyroid cats, in frequencies very similar to 

those found by the workers cited above (97,6%; 91% and 83%, respectively) and also by 

Nelson & Couto (2009) – 90% and Cunha et al (2008) – 80%. Although in 40.68% of our 

cases the side of palpation of the enlarged thyroid was not differentiated, where it was the left 

side was the one enlarged and palpable. 

The prevalence of polyphagia and tachycardia found in this study is in the range reported by 

the majority of authors: Mooney & Peterson (2004); Feldman & Nelson (2004); Broussard et 

al (1995); Syme (2007) and Gunn-Moore (2005). However, we have found heart murmurs 

(31%) more seldom than that reported in the literature (41% to 54%) (Broussard et al,1995; 

Feldman & Nelson, 2004; Gunn-Moore, 2005). The same is true for PU/PD (29,9%), when 

compared to 71,4% reported by Mooney & Peterson (2004) and 36 to 50% found by Feldman 

& Nelson (2004); Broussard et al (1995) and Syme (2007). The frequency of diarrhoea 

obtained from this survey (11,7%) was much lower than those reported in the literature (15 to 

50,8%) (Broussard et al, 1995; Mooney & Peterson, 2004). A possible explanation is that the 

clinicians in the Wylie Veterinary Centre are very alert for this disease. The systematic 

palpation of the thyroid in consult, having the possibility of performing T4 tests immediately 

in the hospital and being alert mainly to recent weight loss or polyphagia allow them to 

perform early diagnoses with great success. The same justification can be suggested to the 

lower incidence of dyspnoea, heart murmur, PU/PD, respiratory changes, skin lesions and 

vomiting; when compared with a higher incidence in the literature (Broussard et al,1995; 

Feldman & Nelson, 2004; Gunn-Moore, 2005; Mooney, 2010). In what concerns to 

hyperactivity and intermittent decreased appetite, one may suggest as a plausible explanation 

the fact that the clinicians were not aware of the study until the beginning of the 3 months 

period, therefore clinical history may have been in some cases not registered with detail. 
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Supporting this idea, these two clinical signs can many times be considered not relevant by the 

owners and if not questioned by the veterinary surgeon may remain occult in the medical 

history. 

The fact that the numbers and clinical signs correspond to the frequency since diagnosis, 

including in some cases treatment, may interfere with the high frequency of cats with reduced 

appetite, as it can be a side effect of thioureylene drugs. 

Having said this and pointing some explanations for eventual errors, there are no other reasons 

for not considering them reliable results. 

The incidence of nervous cats was higher in this study (33,8%) than that registered by 

Feldman & Nelson (2004) (12%), but such a judgement is open to personal interpretation and 

experience. Regarding the remaining clinical signs, the frequencies found are considered 

reliable and the incidence is similar to those found in the literature. 

The parameters that have values much superior than those from the literature are probably 

because they are correspondent to elevations since the diagnosis of the disease and through the 

treatment until the end of the period of study, instead of values at diagnosis like in some of the 

studies compared. 

 

Table 21: Comparison between the abnormalities in laboratory tests found in literature with the 
ones observed in this study 

Test 
Feldman & Nelson 
(2004) (%) 

Mooney 
2010 (%) 

Gunn-
Moore 
(2005) 
(%) 

Hiel & 
Mooney 
(2007) 
(%) 

Vieira-
Lopes 
(%) 

Complete Blood Counts (BC)      
Neutrophilia     28.57 
Erythrocytosis 39 47 39  27.27 
Leucocytosis 19    19.48 
Eosinophilia     16.88 
Anemia     3.896 

Serum Chemistry Profile      
Increased ALT 85  85  46.75 
Azotemia 26   10 33.77 
Increased ALP   62  23.38 
Hyperphosphatemia 18  18  7.79 
 

As for the haematological and biochemical abnormalities found in this study, the frequency of 

erythrocytosis, increased ALP and ALT and hyperphosphatemia were lower than reported in 

the literature. A possible explanation for these findings is that the clinicians in the Wylie 

Veterinary Centre are very alert for this disease. The systematic palpation of the thyroid in 
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consultation, having the possibility of performing T4 tests immediately in the hospital and 

being alert mainly to recent weight loss or polyphagia allow them to perform early diagnoses 

with great success. With an early diagnosis the incidence of problems caused by the disease is 

probably lower, explaining the differences found. Percentage of animals with leukocytosis 

was in agreement with the literature. Azotemia had a frequency higher than those found in the 

literature. A possible explanation for this difference is the fact that the cats sampled may be 

routine checks on cats already in treatment, and the azotemia may reflect other age-related 

changes (eg to the kidney). 

Behrend (2006) reported that Peterson et al (1988) presented an incidence of 18% of side 

effects. The incidence of side effects found in this study was 23,38%, a number close to the 

one mentioned in the literature. 

 

Table 22: Comparison of clinical signs of adverse reaction to methimazole and cabimazole 
Clinical signs Peterson et al, 1988 Feldman and 

Nelson, 2004 

(%) 

Mooney, 

2010 (%) 

Vieira-Lopes, 

2010 

Anorexia (also 

included 

intermittent reduced 

appetite and reduced 

appetite) 

11 - Methimazole 15 – 

Methimazole; 

10 - 

Carbimazole 

10-15% - 

Methimazole 

20,78 of total 

hyperthyroid cats 

(16,12% of the 

patients under 

Metimazole 

therapy; 31,25% 

of the patients 

under Carbimazole 

therapy) 

Vomiting 11 - Methimazole 15 – 

Methimazole; 

10 - 

Carbimazole 

 11,69 of total 

hyperthyroid cats 

(12,9% of the 

patients under 

Metimazole 

therapy; 6,25% of 

the patients under 

Carbimazole 

therapy) 

 

A comparison of clinical signs related to adverse reactions to methimazole and carbimazole is 

presented in Table 22. From this table it is possible to conclude that the percentage of adverse 
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reactions to methimazole (Felimazole®) was similar to the numbers presented in the literature. 

On the other hand, adverse reactions to carbimazole (Vidalta®) were quite different, with a 

lower percentage of vomiting and a much higher percentage of anorexia and reduced appetite 

than those presented by the literature. The small numbers may play an important role in these 

results, but the fact that Vidalta® is a sustained release carbimazole may also be a factor. 

During the period of the study, Felimazole® continued to be preferred over Vidalta®. 5 mg 

BID continued to be the most frequent controlling dose of Felimazole®, as well as of 

methimazole liquid and Neo-mercazole®, and the most frequent controlling dose of Vidalta® 

was 10 mg OID. All of these correspond to an entire pill as in the cases of the period of two 

years of study above. 

Felimazole® was the drug that needed a lower dose (mg/day) to control the disease and 

Vidalta® was the drug that needed a higher dose (mg/day) to obtain control, having 

methimazole liquid and Neo-mercazole® with a dose between the first two. 

According to Money (2010) most cats require a dose of 10 mg/day of methimazole and the 

same dose of carbimazole. The results obtained were that for Methimazole Liquid and Neo-

mercazole® the mean diary dose to obtain control was exactly 10 mg/day. For Felimazole® it 

was 6,21 mg/kg, lower than the one presented by Mooney (2010); and for Vidalta® it was 

14,29 mg/day, higher than the one presented by Mooney (2010). The fact that Vidalta® is a 

sustained release carbimazole drug may be related with this difference. The data and results 

obtained do not indicate statistical differences between the treatment protocols. 

Comparison of the Felimazole® and Vidalta® treatment results did not reveal advantages of 

one treatment relative to the other. 

The increase in Urea of the patients after treatment had a mean of 5.2 mmol/L and the increase 

of creatinine levels had a mean of 80.9 µmol/L, revealing the effect of the treatment in the 

kidney. By returning to euthyroidism, 15,6% of the animals became de novo azotemic. It is 

likely in these patients an occult renal failure had been compensated by the excess of thyroid 

hormones and that the kidney disease became apparent once thyroid function returned to 

normal. According to Chew & Brown (2005), 15 to 23% develop azotemia following 

hyperthyroidism treatment. The results obtained are in agreement with this author. 

The most frequently seen concomitant problem in hyperthyroid cats was dental disease, being 

seen in 57,14% of the cases (44 animals). This is probably related with age, as hyperthyroid 

cats are usually middle aged to old animals.  

Dental interventions were the most frequent interventions, observed in 36,36% of the animals 

and echocardiography was the most common diagnostic complementary exam done to the 

patients (11,69% of the cases). This is to be expected as dental disease was very frequent 
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among the hyperthyroid cats, and hyperthyroidism can lead to cardiac complications and the 

need of echocardiography. 

Antibiotics were the most frequent drugs used in 81,81% of the cases, followed by anti-

inflammatory drugs. These are the most frequently therapeutic drugs used in the clinic and 

were used many times in the past in post-operative care after any surgical intervention. 

 

Only one patient died as complication of the surgery. This was the only patient submitted to a 

simultaneous bilateral thyroidectomy, which supports the idea that a staged bilateral 

thyroidectomy is much safer than the first one. This conclusion is supported Mooney (2001), 

but clearly it is impossible to make a conclusion on the evidence of a single case. 

In two of the seven thyroidectomies the blood supply of the parathyroid gland was impossible 

to maintain. This further supports the preference of staged bilateral thyroidectomies in order to 

avoid having calcium metabolism related complications. Knowledge of the first surgery may 

influence the surgical approach to the second side at a later stage.  

The fact that in two of the seven cases the parathyroid gland was not preserved demonstrates 

that, in some cases, it is really difficult to preserve the gland. This again supports the concept 

of staged bilateral surgery as a much safer option. This may also give time for a damaged 

parathyroid to regain blood supply and function after being embedded in neck muscles, when 

necessary. This option is recommended by Mooney (2001) as the safest and most effective 

technique. 

The small numbers may be a justification for a high percentage of carcinomas found in this 

study. The sizes of the removed thyroid glands are shown in Table 23. 

 

Table 23: Comparison of the linear measurements (mm) for the thyroid lobes of control, 
hyperthyroid cats and hyperthyroid cats submitted to thyroidectomy 
 Left Lobe Mean ± S.D. Right Lobe Mean ± S.D. 

 Length Height Width Length Height Width 

Control  

(n = 6) 

20.5 ± 1.6 3.3 ± 0.8 2.5 20.3 ± 1.6 3.0 ± 0.6 2.5 

Hyperthyroid 

(n = 14) 

Feldman & 

Nelson (2004) 

20.2 ± 3.6 5.5 ± 2.4 5.7 ± 2.1 21.9 ± 4.4 8.1 ± 3.0 7.7 ± 2.4 

Hyperthyroid 

(n=7) Vieira-

Lopes (2010) 

28.2 ± 7,5 12.8 ± 5.5 11 ± 6.1 23.8 ± 12.1 12.1 ± 8.8 9.5 ± 4.5 
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By comparing mean and standard deviation of the dimensions of the thyroid gland with 

Feldman & Nelson (2004), it is possible to observe that the dimensions found are higher than 

those from the literature. A possible reason for these findings is that in this study a high 

proportion of carcinomas were found in histopathology. It is important to be aware that many 

of the patients sent to thyroidectomy are cases that are impossible to control with medical 

therapy, and the probability of being a carcinoma is higher. 
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4. GENERAL CONCLUSIONS 

 

This study allowed me to have a different and more profound perception of feline 

hyperthyroidism itself and of the approach to the hyperthyroid patient. The facts found were 

compared with those presented by several authors. 

Only 3,97% of the 277 hyperthyroid cats seen in the last two years were less than 10 years of 

age. The range of age was 6 to 23 with only one case being less than 8. This is consistent with 

the findings of most authors. Domestic Short Hair (DSH) is the most frequent breed in the 

population (79,3%) and also the most frequent in the hyperthyroid population (89,1%). This 

result does not agree with de Wet et al (2009), who claim that DSH cats were less likely to be 

diagnosed with hyperthyroidism than the other breeds combined. Although many authors 

claim that Siamese cats have a lower risk of contracting the disease, this was not confirmed in 

this series. Regarding sex predisposition, a higher prevalence in males was observed when 

compared with females, but when looking at neutered animals, the prevalence of neutered 

females was higher than that of neutered males. 

Medical treatment appeared to be the preferred option for most owners. Radioiodine treatment 

is considered expensive and requires separation from the animal for a period of some weeks. 

Some owners are concerned about the perceived risks of surgery. The age of the cat seems to 

be a significant factor in the choice of treatment option. Younger cats are more likely to be 

submitted to thyroidectomy. Conversely, the older the patients are, the more likely it is to treat 

them with a medical therapy. 

All hyperthyroid cats had weight loss (77/77). More than half exhibited palpable goitre 

(76,62%) and polyphagia (66,23%). Tachycardia (54,54%), other cardiac changes (40,26%) 

and audible heart murmur (31,17%) were detected in more than a quarter of the population, as 

well as nervousness (33,77%) and polydipsia/polyuria (29,87%). Gastrointestinal signs, like 

vomiting (25,97%%) and reduced appetite (19,48%) were also frequently noticed. The same 

was registered for reduced activity (23,38%), skin lesions (20,78%), gallop rhythm (16,88%), 

dehydration (16,88%), respiratory changes (16,88%), hyperactivity (15,58%) and aggression 

(12,99%). Other less prevalent signs were diarrhoea (11,69%), elevated body temperature.  

Weight loss was the most frequent clinical sign observed (100% of the cases studied), which 

is in broad agreement with reports from other authors. Palpable goitre was found in 77% of 

our hyperthyroid cats, in frequencies very similar to those found by several authors. Although 

in 40.68% of our cases the side of palpation of the enlarged thyroid was not differentiated, 

where it was the left side was the one enlarged and palpable. The prevalence of polyphagia 

and tachycardia found in this study is also in the range reported by the majority of authors. 
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The incidence of nervous cats was higher in this study (33,8%) than that registered by 

Feldman & Nelson (2004) (12%), but such a judgement is open to personal interpretation and 

experience. Regarding the remaining clinical signs, the frequencies found are considered 

reliable and the incidence is similar to those found in the literature. As for the haematological 

and biochemical abnormalities found in this study, the frequency of erythrocytosis, increased 

ALP and ALT and hyperphosphatemia were lower than reported in the literature. Azotemia 

had a frequency higher than those found in the literature. A possible explanation for this 

difference is the fact that the cats sampled may be routine checks on cats already in treatment, 

and the azotemia may reflect other age-related changes (eg to the kidney). The increase in 

Urea of the patients after treatment had a mean of 5.2 mmol/L and the increase of creatinine 

levels had a mean of 80.9 µmol/L, revealing the effect of the treatment in the kidney. By 

returning to euthyroidism, 15,6% of the animals became de novo azotemic. It is likely in these 

patients an occult renal failure had been compensated by the excess of thyroid hormones and 

that the kidney disease became apparent once thyroid function returned to normal. 

In this study methimazole liquid and Neo-mercazole® seemed to be the safest options, 

because there were no adverse reactions. Methimazole liquid seemed to be the most effective 

option, with 69,2% of controlled cases. However, because it is no longer available for use in 

cats and therefore no longer an option, thyroidectomy seems to be the most effective available 

option, with 69% of controlled cases, and the safest option, with 4,8% of complications. When 

comparing the medical therapy options available, Vidalta® seemed to be the most effective, 

with 54,9% of controlled cases and Felimazole® the safest, with 5,13% of adverse reactions.  

A comparison of clinical signs related to adverse reactions to methimazole and carbimazole 

was made and it was possible to conclude that the percentage of adverse reactions to 

methimazole (Felimazole®) was similar to the numbers presented in the literature. On the 

other hand, adverse reactions to carbimazole (Vidalta®) were quite different, with a lower 

percentage of vomiting and a much higher percentage of anorexia and reduced appetite than 

those presented by the literature. The small numbers may play an important role in these 

results, but the fact that Vidalta® is a sustained release carbimazole may also be a factor. 

Seven thyroid glands, from six animals, were analysed. In three glands more than one type of 

tumour was found. The results were: one follicular adenoma, four follicular cystic adenomas 

and three follicular carcinomas. The small numbers may be a justification for a high 

percentage of carcinomas found in this study. By comparing mean and standard deviation of 

the dimensions of the thyroid glands, it is possible to observe that the dimensions found are 

higher than the ones from the literature. A possible reason for these findings is that in this 

study a high proportion of carcinomas were found in histopathology. It is important to be 
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aware that many of the patients sent to thyroidectomy are cases that are impossible to control 

with medical therapy, and the probability of being a carcinoma is higher. 

The fact that in two of the seven cases the parathyroid gland was not preserved demonstrates 

that, in some cases, it is really difficult to preserve the gland. This again supports the concept 

of staged bilateral surgery as a much safer option and that it may also give time for a damaged 

parathyroid to regain blood supply and function after being embedded in neck muscles, when 

necessary. 

From the comparative cost analysis made to the different treatment options it was possible to 

observe that radioactive iodine treatment is substantially higher, corresponding to 

approximately two years of medical therapy or two unilateral thyroidectomies, but is the only 

one that assures a definitive cure to the disease. Medical therapy seems to be the option that 

requires the lower initial investment by the owner. However, the cost of one thyroidectomy 

corresponds to approximately one year of medical treatment, constituting the most economical 

long-term treatment option. 

 

 


