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ABSTRACT

Fe li ne hy pert hy roi dism is cur rent ly the most di ag no sed en do cri ne dis or der in cats. It is cau sed by be nign

ade no ma tous hy per pla sia of the thy roid gland in 98% of the ca ses. The two ma jor non-sur gi cal tre at ment op ti ons,

ad mi ni stra ti on of an ti thy roid drugs and ra di oi o di ne the ra py, are re vie wed in this ar ti cle. Be fo re tre at ment is

ini ti a ted, spe ci al at ten ti on should be gi ven to re nal and car di o vas cu lar func ti on. Anti thy roid drugs con tain thi ou ry -

lenes, which block the syn the sis of thy roid hor mo nes. The ra py should be star ted at a con ser va ti ve dose with mo -

ni to ring of the pa tient for side ef fects. Ra di oi o di ne is ta ken up by the hy per ac ti ve cells of the thy roid tu mor. The

de cay with emis si on of β-par ti cles cau ses lo cal de struc ti on of the sur roun ding fol li cle cells. Ra di oi o di ne is con si -

de red the tre at ment of choi ce in most cats. 

SAMENVATTING

Hy pert hy re o ïdie bij de kat is mo men teel de meest ge di a gnos ti ceer de en do crie ne aan doe ning bij de kat.
De aan doe ning wordt ver oor zaakt door goed aar di ge ade no ma teu ze hy per pla sie van de schild klier in 98%
van de ge val len. De twee be lang rijk ste niet-chi rur gi sche be han de ling en, de toe die ning van schild klier rem -
mers en de ra di o jood the ra pie wor den in dit ar ti kel be spro ken. Alvo rens met de the ra pie wordt ge start,
verdienen de nier func tie en car di o vas cu lai re func tie spe ci a le aan dacht. Schild klier rem mers be vat ten thi ou -
ry le nen die de syn the se van schild klier hor mo nen blok ke ren. De the ra pie dient ge start te wor den met een
con ser va tie ve do sis en de pa ti ënt wordt voor ne ven wer king en op ge volgd. Ra di o jood wordt op ge no men
door de hy per ac tie ve cel len van de schild klier tu mor. Het ver val met de uit stra ling van β-par ti kels ver oor -
zaakt een lo ka le de struc tie van om ge ven de fol li kel cel len. Ra di o jood toe die ning wordt be schouwd als de
bes te be han de lings op tie bij het me ren deel van de pa ti ënten.

INTRODUCTION

In about 98% of the ca ses the ex ces si ve pro duc ti on

and se cre ti on of thy roid hor mo nes cau sing thy ro toxi co -

sis in fe li ne hy pert hy roi dism is due to be nign ade no ma -

tous hy per pla sia of the thy roid gland (Mee king, 2005).

Thy roid glands of hy pert hy roid cats con tain sing le or

mul tiple hy per plas tic no du les rang ing in size from less

than 1 mm to 3 cm in one lobe in +/- 30% of the ca ses (uni -

la te ral af fec ti on) or in both lo bes in +/- 70% of the ca ses

(bi la te ral af fec ti on) (Hol zworth et al., 1980). Occa si o nal ly

(2%) ma lig nant tu mors are ob ser ved. The eti o lo gy of fe li ne

hy pert hy roi dism is li ke ly to be mul ti fac to ri al. Envi ron men -

tal fac tors such as fee ding of can ned food or the use of cat lit -

ter (Kass et al., 1999; Edin bo ro et al., 2004), over ex pres si on 

of on co ge nes such as c-ras (Mer ry man et al., 1999), and al -

te red G pro tein ex pres si on (Ward et al., 2005) have been as -

so ci a ted with the dis e a se. Hy pert hy roid cats are usu al ly

ol der than 10 ye ars. Com mon ly ob ser ved cli ni cal signs
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in clu de po lyp ha gia, po ly u ria, po ly dip sia, weight loss,

be ha vi o ral chang es like hy per ac ti vi ty, an unk empt hair

coat and gas troin tes ti nal signs. An aty pi cal pre sen ta ti on

with the pre sen ce of anor exia and le thar gy is pos si ble as

well, which may be re la ted to the chro ni ci ty and se ve ri ty

of the dis e a se (Buc knell, 2000) or an un der ly ing dis or der

com pli ca ting the hy pert hy roi dism. Cli ni cal signs can be

less pro noun ced when the dis e a se is di ag no sed ear ly

(Brous sard et al., 1995). Cli ni cal exa mi na ti on re ve als a

pal pa ble cer vi cal no du le (s) in more than 90% of hy per -

thy roid cats (Tho day and Moon ey, 1992; Nors wort hy et

al., 2002). Fi gu re 1 shows a lar ge cer vi cal no du le in a cat

di ag no sed with hy pert hy roi dism. Tachy car dia and sys to -

lic he art mur mur are pre sent in 60 and 30%, res pec ti ve ly,

of hy pert hy roid cats (Tho day and Moon ey, 1992). Di ag -

no sis is con fir med by me a su re ment of an in cre a sed se -

rum to tal T4 (TT4) con cen tra ti on. 

Fe li ne hy pert hy roi dism is cur rent ly the most di ag no -

sed en do cri ne dis or der in ge ri at ric cats (Mee king, 2005).

It was first re por ted in cats in 1979 (Pe ter son, 1979).

Ther apeu tic op ti ons in clu de ad mi ni stra ti on of ra di oi o di ne

(131I) or an ti thy roid drugs such as met hi ma zo le, and thy roi -

decto my. Each has spe ci fic ad van ta ges and dis ad van -

tages, which are sum ma ri zed in Ta ble 1. The ad mi ni stra -

ti on of 131I and thy roi dec to my are in prin ci ple ir re ver si ble

me thods. The use of an ti thy roid drugs is re ver si ble. Se -

ver al fac tors can in flu en ce the choi ce of the ra py. Indeed,

pre fe ren ce of the ow ner, avai la bi li ty of 131I the ra py, and

the pre sen ce of a skil led sur ge on are all im por tant con si -

de ra ti ons. Fur ther mo re, the age of the pa tient and, more
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Ta ble 1. Advan ta ges and dis ad van ta ges of tre at ments cur rent ly avai la ble for fe li ne hy pert hy roi dism.

Tre at ment Advan ta ges Di sad van ta ges

Anti thy roid drugs n in ex pen si ve

n no need for sur ge ry, anest he sia or 

   hos pi ta li za ti on

n in de fi ni te and re ver si ble

n side ef fects

n need for dai ly me di ca ti on and clo se

   mo ni to ring

n not per ma nent

Ra di oi o di ne tre at ment n one tre at ment

n ra pid cure

n no need for anest he sia

n need for sop his ti ca ted fa ci li ties

n hos pi ta li za ti on time de pen dant on ex cre ti on

   of ra di o ac ti vi ty

Thy roi dec to my n re la ti ve ly easy and in ex pen si ve sur ge ry

n no need for sop his ti ca ted fa ci li ties

n anest he tic risk

n pos si ble re ci di ves when not all tis sue

   is re mo ved

n com pli ca ti ons are fre quent

Fi gu re 1. Enlar ged thy roid no du le of a hy pert hy roid cat.



im por tant ly, the pre sen ce of con co mi tant dis e a se such as

car di o vas cu lar or re nal dys func ti on must be ta ken into

ac count when a the ra py is cho sen (Kint zer, 1994). 

The ma jor non-sur gi cal tre at ment op ti ons avai la ble,

an ti thy roid drugs and 131I, will be re vie wed in this ar ti cle. 

Spe ci al con si de ra ti ons

Spe ci al con si de ra ti on must be gi ven to re nal func ti on

be fo re ini ti a ting any type of tre at ment. The re is a com pli -

ca ted re la ti ons hip be tween hy pert hy roi dism and re nal

func ti on in cats. Eva lu a ting re nal func ti on in a hy pert hy -

roid cat is dif fi cult but im por tant at the same time. First,

cats with hy pert hy roi dism are ge ri at ric pa tients and in

this po pu la ti on chro nic re nal fail ure (CRF) is fre quent ly

ob ser ved. Se cond, hy pert hy roi dism can mask CRF.

Indeed, hy pert hy roi dism in cre a ses the glo me ru lar fil tra -

ti on rate (GFR), the re by de cre a sing se rum cre a ti ni ne

con cen tra ti on and BUN. Se rum cre a ti ni ne can also be de -

cre a sed by the pro gres si ve weight loss and re duc ti on in

mus cle mass ob ser ved with hy pert hy roi dism. A de cli ne

in GFR and an in cre a se in BUN and cre a ti ni ne have been

re por ted as soon as 6 days af ter suc ces sful tre at ment of

hy pert hy roi dism, re gard less of type of the ra py (DiBar to -

la et al., 1996; Adams et al., 1997). Hy pert hy roi dism

may con tri bu te to the de ve lop ment and pro gress of re nal

dis e a se by cau sing hy per fil tra ti on fol lo wed by glo me ru -

los cle ro sis. At pre sent the fol lo wing re com men da ti ons

can al re a dy be made: a cat pre sen ted with hy pert hy roi dism

and mild azo te mia, isost he nu ria, small ir re gu lar kid neys,

or pro tei nu ria must be con si de red at risk of de ve lo ping

re nal fail ure af ter tre at ment. The pre sen ce of the se

symp toms pled ges for a re ver si ble tre at ment to eva lu a te

the ef fect of tre at ment on re nal func ti on be fo re con si de -

ring any ir re ver si ble tre at ment. 

Asses sment of car di o vas cu lar func ti on is also im por tant

in cats with hy pert hy roi dism. Cats with hy pert hy roi dism

ex pe rien ce an in cre a sed sus cep ti bi li ty to arrhythmi as,

tachy car dia, hy per ten si on, signs of cong esti ve he art fail ure

and vent ri cu lar hy per trop hy. Hy pert hy roi dism has a di rect

ef fect on the my o car di um, vas cu la tu re and pe rip he ral

tis su es, which re sults in in cre a sed my o car di al pro tein

syn the sis, al te ra ti on of my o sin sub ty pe, less ef fi cient ener gy 

con ver si on and upre gu la ti on of β-re cep tors (Kien le et al.,

1994). Non se lec ti ve (propra no lol) or se lec ti ve (ate no lol)

β-adre no re cep tor bloc king agents can be used, if nee ded,

for symp to ma tic tre at ment of tachy car dia, po lyp nea, hy -

per ten si on, hy per ex ci ta bi li ty and signs of cong esti ve he -

art fail ure. Ate no lol has the ad van ta ge of re qui ring a

once-dai ly do sing re gi men. In hu mans, propra no lol has

the ad di ti o nal ef fect of in hi bi ting pe rip he ral con ver si on

of  T4 to T3 (How et al., 1980). The phar ma co ki ne tic pro -

fi le of propra no lol is al te red by hy pert hy roi dism. Re du -

ced do ses should be gi ven when it is ad mi nis te red oral ly,

and the pa tient should be clo se ly mo ni to red when ma -

king dose ad just ments ba sed on car di ac res pon se (Ja cobs

et al., 1997). 

Beta-re cep tor bloc king agents can also be used as an

aid in tre a ting hy pert hy roi dism with an ti thy roid me di ca -
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Ta ble 2. Impor tant drugs in the ra py of fe li ne hy pert hy roi dism.

Ge ne ric name Clas si fi ca ti on Tra de name Indi ca ti on Do sa ge

Thi a ma zo le 

(met hi ma zo le)

Thi ou ry le ne Fe li ma zo le® Hypert hy roi dism 2.5 – 5 mg/cat/day 

Ate no lol Beta1- (and Beta2 at high

do ses) adre no cep tor

an ta go nist

Te nor min® Car di ac arrhythmia, 

hy pert hy roi dism,

hy per ten si on

6.25 – 12.5 mg/cat PO sid

Propra no lol Beta1- and Beta2

adre no cep tor 

an ta go nist

Inder al® Car di ac arrhytmia’s, 

hy per trop hic car di o my o pa thy, 

hy per ten si on, re ver se cli ni cal 

fe a tu res of thy ro toxi co sis

2.5 – 5 mg/cat PO tid

Amlo di pi ne Cal ci um chan nel

bloc ker

Amlor®

Nor vasc®

Hy per ten si on, hy per ten si ve cri sis 0.1 – 0.2 mg/kg PO sid



ti on, or alo ne when an ti thy roid drugs are not to le ra ted

and the pa tient is awai ting sur ge ry or 131I tre at ment. Be cau se

they do not act on the thy roid gland it self, they can be gi ven

up to the mo ment of 131I tre at ment (Moon ey, 2001). 

A stu dy by Ko bay as hi (1990) re por ted an in ci den ce of

hy per ten si on in hy pert hy roid cats of 87%. A re cent stu dy

re ve a led that this per cen ta ge of hy pert hy roid cats with

hy per ten si on at di ag no sis has been ove res ti ma ted in the

past and re por ted an in ci den ce of 12% (Syme and Elli ot,

2003).  In the same re cent stu dy, ho we ver, 23% of the ini -

ti al ly nor mo ten si ve cats de ve lo ped hy per ten si on du ring

the ini ti al 6 months of tre at ment. The re a son for this ob -

ser va ti on is still unk nown, but it clear ly points out the

need for mo ni to ring blood pres su re, even af ter suc ces sful 

tre at ment of hy pert hy roi dism. 

Impor tant drugs used in the the ra py of fe li ne hy per-

thy roi dism are sum ma ri zed in Ta ble 2.

TREATMENT WITH ANTITHYROID DRUGS

Mode of ac ti on

Thi ou ry le nes are an ti thy roid drugs de ri ved from a sul -

fur- con tai ning pa rent com pound cal led thi ou ra cil. Thi ou -

rylenes are ac ti ve ly con cen tra ted in the thy roid, whe re

they ex hi bit their the ra peu tic ef fect by bloc king the syn -

the sis of thy roid hor mo nes. More spe ci fi cal ly, they block 

the thy roid pe roxi da se ca ta ly zed re ac ti ons (oxi da ti on of

io di de and io di na ti on of ty ro syl re si du es in thy rog lo bu -

lin) and the cou pling of io do ty ro si nes to io do thy ro ni nes.

Thi ou ry le nes also in ter fe re with this cou pling by bin ding

to and al te ring the struc tu re of thy rog lo bu lin. The se

ac ti on si tes are shown in Fi gu re 2. Thi ou ry le nes have no

in flu en ce on the io di de up ta ke mecha nism of the thy roid

cell (io di de pump) or the re le a se of pre vi ous ly for med

thy roid hor mo nes (Tre pa nier, 1990; Moon ey, 2001).

The most com mon ly known thi ou ry le nes are met hi -

ma zo le (MMI), a sy no nym for the phar ma ceu ti cal com -

pound thi a ma zo le, and pro pyl thi ou ra cil (PTU). Anot her

agent is car bi ma zo le (CBZ), a car bet hoxy de ri va ti ve of

MMI which is not a true thi ou ry le ne it self, but an in ac ti ve

pro-drug. Ho we ver, CBZ is al most com ple te ly bio-ac ti -

va ted to an equim ole cu lar amount of MMI af ter ad mi ni -

stra ti on. It was de ve lo ped ori gi nal ly in the se arch for a

drug with a long er du ra ti on of ac ti vi ty com pa red to MMI

(Pe ter son and Au coin, 1993; Tre pa nier, 1990). On a mo -

lar ba sis, MMI and CBZ have the same po ten ti al, but

CBZ has a gre a ter mo le cu lar weight, which ne ces si ta tes a 

hig her dose rate in or der to ob tain an ef fect equi va lent to

MMI. A dose of 10 mg CBZ is ap proxi ma te ly equi va lent

to 6.1 mg of MMI. 

In Bel gi um, only Fe li ma zo le® (Thi a ma zo le) ta blets

of 5 mg are re gis te red for tre at ment of hy pert hy roi dism in 

cats. Met hi ma zo le has a bit ter tas te, but Fe li ma zo le® is

su gar-co a ted to sim pli fy ad mi ni stra ti on. Pro pyl thi ou ra -

cil is very po tent in bloc king thy roid hor mo ne syn the sis

but is no long er re com men ded for use in cats be cau se of

se ve re side ef fects. The se in clu de anor exia, vo mi ting, le -

thar gy, im mu ne me di a ted he mo ly tic ane mia and throm -

bo cy to pe nia (Pe ter son et al., 1984). 
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Fi gu re 2. Syn the sis of thy roid hor mo nes and ac ti on si tes of thi ou ry le nes. 

MMI: met hi ma zo le, TGB: Thy rog lo bu lin, TPO: Thy roid Pe roxi da se, MIT: mono-io do ty ro si ne, DIT: di-io do thy ro si ne

T3: L-tri-io do thy ro ni ne, T4: L-thy roxi ne



Cli ni cal ap pli ca ti on

The goal of the ra py is to main tain se rum TT4 con cen -

tra ti on in the lo wer half of the nor mal range with the mi -

ni mal dose ne ces sa ry to achie ve this ef fect. Anti thy roid

drugs like MMI can be used eit her as short-term or long-

 term the ra py. Short-term the ra py is ap pli ca ble for pa -

tients who need or can be ne fit from im pro ve ment of sys -

te mic dys func ti ons cau sed by the hy pert hy roi dism pri or

to sur ge ry or 131I tre at ment, and for pa tients sus pec ted of

chro nic re nal dis e a se. A eu thy roid sta te will re sol ve the se

sys te mic dys func ti ons and will un mask un der ly ing re nal

fail ure if pre sent. Long-term the ra py with MMI is sui ted

for the se pa tients with un mas ked re nal fail ure and for pa -

tients for whom sur ge ry or 131I the ra py is not ad vi sa ble

and/or ac ces si ble. The ad van ta ges of long-term the ra py

are that it re qui res neit her sur gi cal skills nor the avai la bi -

li ty of 131I tre at ment. Owners be ne fit not only from the ab -

sen ce of hos pi ta li za ti on, but also from the spre ad cost and 

the re a dy avai la bi li ty of the drugs com pa red to sur ge ry or
131I tre at ment. When tre at ment with an ti thy roid drugs is

used, the pa tient ra re ly suf fers from hy po thy roi dism or

hy po pa ra thy roi dism, it can re cei ve me di ca ti on from its

ow ner, and it can be tre a ted up to an old age. This type of

the ra py is in de fi ni te and any po si ti ve or ne ga ti ve ef fect of 

the drug en coun te red by the pa tient is al most al ways re -

ver si ble upon its dis con ti nu a ti on (Kint zer, 1994; Feld -

man and Nel son, 2004). Ho we ver, a ma jor draw back of

this the ra py is the need for dai ly oral ad mi ni stra ti on, which

can be dif fi cult, es pe ci al ly in cats. Anti thy roid drugs are not

cy to toxic and ade no ma tous thy roid cells will con ti nue to

grow des pi te the ef fect of an ti thy roid drugs. This may re -

qui re dose ad just ments du ring tre at ment, which con tri bu tes

to the need for fol low-up (Beh rend, 1999).

Do sa ge

Until a few ye ars ago, the ge ne ral ly ac cep ted pro to col

for an ti thy roid drug tre at ment was a high star ting dose of

MMI of 10-15 mg/day di vi ded into two or three do ses

(Pe ter son et al., 1988) or CBZ 15 mg/day di vi ded in three 

do ses with an 8 hour dose in ter val (Moon ey et al., 1992).

To day, the se high do ses are re qui red in only a small per -

cen ta ge of the pa tients be cau se cats with hy pert hy roi -

dism are di ag no sed ear lier, when they ex hi bit less se ve re

symp toms (Brous sard et al., 1995). The dose nee ded de -

pends on the se ve ri ty of the hy pert hy roid sta te, so af ter

ear ly di ag no sis a lo wer more con ser va ti ve star ting dose

can be used with a lo wer oc cur ren ce of side-ef fects. Cur -

rent ly, 2.5-5 mg/cat/day MMI is the re com men ded star -

ting dose, with in cre a ses of do ses if the re is an in ade qua te

ini ti al res pon se (Tre pa nier, 2006).

The cli ni cal signs of eu thy roi dism be co me ap pa rent in 

the pa tient only af ter bi oche mi cal eu thy roi dism has been

es ta blis hed. Often se rum TT4 con cen tra ti on is be low the

re fe ren ce range but the re are no signs of cli ni cal hy po thy -

roi dism. This can be ex plai ned by a re la ti ve ly high se rum

free T4 con cen tra ti on, com pa red to to tal T4 con cen tra ti on.

In ad di ti on, the con cen tra ti on of the more me ta bo li cal ly

ac ti ve T3 tends to re main wit hin the re fe ren ce range

(Moon ey et al., 1992). 

Adver se re ac ti ons

Adver se re ac ti ons oc cur in ap proxi ma te ly 10-15% of

cats tre a ted with a mo de ra te to high dose of MMI (10 to

15 mg/day) (Pe ter son et al., 1988) or CBZ (15 mg/day)

(Moon ey et al., 1992). If ad ver se re ac ti ons oc cur du ring

tre at ment with MMI, it is al most al ways in the first 4 to 8

weeks of tre at ment, which ex plains the clo se mo ni to ring

nee ded in that pe ri od (Pe ter son et al., 1988; Tre pa nier et

al., 2003). 

The most im por tant cli ni cal side ef fects du ring the

first weeks of tre at ment are anor exia, vo mi ting and le -

thar gy. The se are usu al ly trans ient and may re sol ve des -

pi te con ti nu ed ad mi ni stra ti on. When the gas troin tes ti nal

signs are more se ve re and per sist, an eva lu a ti on of the li -

ver func ti on is ad vi sed. Appa rent he pa tic toxi ci ty oc curs

in less than 2% of cats tre a ted with 10-15 mg/day MMI

(Pe ter son et al., 1988). He pa to pa thy is cha rac te ri zed by

gas troin tes ti nal signs, ic te rus and al te red se rum ala ni ne

trans fe ra se (ALT) and se rum al ka li ne phosp ha ta se (SAP) 

con cen tra ti ons. He pa to pa thy re qui res dis con ti nu a ti on of

MMI ad mi ni stra ti on. It will take days or even weeks for

all cli ni cal and bi oche mi cal pro blems to re sol ve and al -

ter na ti ve the ra pies should be con si de red for fur ther tre at -

ment of hy pert hy roi dism in the se cats (Kint zer, 1994). 

Anot her se ri ous cli ni cal side ef fect is self-in du ced exco-
ri a ti on of the skin of head and neck, as shown in Fi gu re 3.
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Fi gu re 3. Exco ri a ti on of the skin of the head of a hy pert hy -
roid cat tre a ted with MMI.



This side ef fect re qui res dis con ti nuing MMI ad mi ni stra -

ti on, alt hough the se cu ta ne ous le si ons may be part ly res -

pon si ve to glu co cor ti coid tre at ment. Again, al ter na ti ve

the ra pies for hy pert hy roi dism need to be con si de red in the se 

ca ses (Pe ter son et al., 1988). 

He ma to lo gi cal side ef fects can be mild, or they can be

more se ri ous with need for ces sa ti on of the ra py. Mild he -

ma to lo gi cal chang es oc cur in 16% of cats tre a ted with

MMI. They in clu de lymp ho pe nia, eo si nop hi lia and

trans ient leu co pe nia (Pe ter son et al., 1988; Feld man and

Nel son, 2004). The se can be iso la ted or re la ted to gas -

troin tes ti nal signs. More se ri ous side ef fects oc cur in

approxi ma te ly 3% of cats tre a ted with MMI (Pe ter son et al., 

1988). The se in clu de se ve re throm bo cy to pe nia as so ci a ted

with a blee ding ten den cy, and ag ra nu lo cy to sis as so ci a ted 

with fe ver, anor exia, le thar gy and lo ca li zed or sys te mic

in fec ti ons. Re la ti ve ly rare but se ri ous side ef fects in clu de 

im mu ne me di a ted he mo ly tic ane mia (IMHA) with a po si ti ve

Coombs’ test, and co a gu lo pa thy, which is unas so ci a ted with 

throm bo cy to pe nia. Cats with co a gu lo pa thy and a nor mal

pla te let count can have a pro long ed ‘proteins in du ced by

vi ta min K ab sen ce or antagonists’ (PIVKA) clot ting time 

(Ran dolph et al., 2000). Some hy pert hy roid cats may

alre a dy have ab nor mal co a gu la ti on pro fi les pri or to tre at -

ment. In the stu dy by Ran dolph et al. (2000), 3 cats (n=20)

had 1 or more ab nor mal co a gu la ti on test at the on set of

the stu dy, alt hough none had evi dent blee ding ten den -

cies. The cau se of this is not known, but it is spe cu la ted

that de cre a sed vi ta min K ab sorp ti on as so ci a ted with the

fat ma lab sorp ti on seen in some hy pert hy roid cats re sul ted

in ab nor mal pret re at ment PIVKA clot ting ti mes. The se

seri ous side ef fects re qui re the dis con ti nu an ce of MMI

the ra py and sup por ti ve care such as in tra ve nous fluids,

blood trans fu si ons and/or an ti bi o tic the ra py. In the stu dy

by Pe ter son et al. (1988), more than 50% of the cats tre a -

ted with MMI for long er than 6 months de ve lo ped po si ti -

ve an ti nu clear an ti bo dy (ANA) test re sults. The risk for

ANA’s ap pe ars to in cre a se with long er du ra ti on of MMI

tre at ment and with hig her dai ly do ses of MMI. The im -

por tan ce of the se fin dings is unk nown, sin ce none of the

cats from this stu dy sho wed any signs of a lu pus-like syn -

dro me. 

The side ef fects re la ted to CBZ the ra py are si mi lar to

tho se re la ted to MMI the ra py (Moon ey, 1998; Beh rend,

1999; Buc knell, 2000). In CBZ tre a ted cats, 10% have

mild side ef fects with vo mi ting oc cur ring wit hin the first

3 weeks of the ra py, with or wit hout anor exia and le thar gy.

Car bi ma zo le is tas te less (Coop er, 1984), which may ac -

count for the lo wer in ci den ce of vo mi ting. 

In 5% of the ca ses tre a ted with CBZ, mild and trans ient

lymp ho pe nia, eo si nop hi lia or leu co pe nia oc curs, wit hout 

the need for dis con ti nu a ti on of the ra py. Exco ri a ti ons of

the skin are des cri bed ra re ly and oc cur du ring the first 6

weeks of tre at ment, along with the need for dis con ti nu a -

ti on of the ra py. More se ri ous side ef fects like ag ra nu lo -

cy to sis or throm bo cy to pe nia have not yet been des cri bed

for the use of CBZ, but the pos si bi li ty of de ve lo ping the se 

side ef fects may still exist (Moon ey, 1998; Buc knell,

2000), the re fo re mo ni to ring is still ad vi sed. Moon ey et

al. (1992) sug ge sted that the in ci den ce of ad ver se re ac ti ons

using CBZ com pa red to MMI is lo wer. Ho we ver, the

num ber of cats in clu ded was small and a low dose re gi me

was used in this stu dy (Moon ey et al., 1992).  

Side ef fects are less fre quent and less se ve re at re la ti -

ve ly low MMI do ses of  2.5-5 mg/day com pa red to the re -

la ti ve ly high do ses of 10-15 mg/day. When MMI is star -

ted at 2.5 to 5 mg/cat/day, ad ver se re ac ti ons are seen in

only 5% of the cats tre a ted (Chap man et al., 2005). The

fol lo wing pro to col is sug ge sted in the li te ra tu re to con trol 

hy pert hy roi dism gra du al ly with mi ni mal oc cur ren ce of

side ef fects (Moon ey, 1998; Chun et al., 2002; Feld man

and Nel son, 2004). A tri al the ra py for 4 weeks is star ted

with a re com men ded ini ti al dose of 2.5 mg MMI twi ce a

day for 2 weeks. After 2 weeks the ow ner is con tac ted for

fol low-up about side ef fects. When no side ef fects are re -

por ted, the dose should be in cre a sed to 3.75 mg twi ce a

day for an ad di ti o nal two weeks. After this tri al pe ri od,

the ve te ri na ri an is con sul ted for a com ple te his to ry, phy -

si cal exa mi na ti on and blood work, in clu ding he ma to lo -

gy, se rum bi oche mis try and se rum TT4 con cen tra ti on.

Accor ding to the se re sults, three dif fe rent the ra peu tic de -

ci si ons can be made, de pen ding on the se rum TT4 con -

cen tra ti on. First, se rum TT4 con cen tra ti on can be wit hin

or near the nor mal re fe ren ce range. The dose is then best

main tai ned for anot her 2 to 6 weeks, af ter which the ve te -

ri na ri an is con sul ted for exa mi ning the pa tient and de ter -

mi ning the need for a fur ther dose ad just ment. Se cond ly,

if af ter this ini ti al 4 week tri al pe ri od the se rum TT4 con -

cen tra ti on is be low the re fe ren ce range, the dose must be

re du ced by 25% to 50% and the cat must be rechec ked 4

to 8 weeks la ter. Fi nal ly, if the se rum TT4 con cen tra ti on 4 

weeks af ter ini ti a ting the ra py is still abo ve re fe ren ce

range, the do sa ge should be in cre a sed eve ry 2 weeks by

2.5 mg per day, to a maxi mum of 20 mg/day. Most cats

will be con trol led with a dose of 5 or 7.5 mg/day (Pe ter -

son et al., 1988). No net he less, this ef fec ti ve dose re qui re -

ment va ries be tween cats. With this low-dose pro to col,

cli ni cal im pro ve ment may be de lay ed, oc cur ring 2-6 weeks

af ter nor ma li za ti on of se rum TT4 con cen tra ti on. Ta blets

of 5 mg MMI (Fe li ma zo le®) should not be di vi ded into

smal ler do ses due to the co a ting. The re fo re ini ti al the ra py 

is of ten star ted with a dose of 5 mg once a day.
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The se rum half life of MMI in cats is only in the range

of se ver al hours af ter oral ad mi ni stra ti on (Tre pa nier et

al., 1991), but MMI may pos si bly be con cen tra ted in the

thy roid gland in cats as it is in hu mans, which le ads to

pro long ed an ti thy roid ef fects (Oku no et al., 1987). It has

re cent ly been de mon stra ted that once dai ly the ra py is ade -

qua te in many cats but that twi ce dai ly ad mi ni stra ti on of

MMI le ads to a good con trol of the hy pert hy roi dism in a

lar ger num ber of cats (Tre pa nier et al., 2003).

A dif fe rent low-dose pro to col is ad vi sed when CBZ is

used. In this case it is re com men ded to give 2.5 mg twi ce

a day for 7 days and then 5 mg twi ce a day for 3 weeks.

After this pe ri od, the ve te ri na ri an needs to be con sul ted

for the same as ses sments as for MMI af ter the 4 week tri al 

pe ri od, and dose ad just ments can be made if ne ces sa ry

(Feld man and Nel son, 2004). No net he less, for long-term 

tre at ment of hy pert hy roid cats, a re gi men of 5 mg twi ce a

day is re com men ded (Moon ey et al., 1992; Moon ey, 1998). 

A tri al the ra py with an ti thy roid drugs pri or to a de fi ni te

tre at ment such as 131I or sur ge ry is nee ded when con cur -

rent re nal in suf fi cien cy is sus pec ted. A lo wer star ting

dose of 1.25 mg once or twi ce dai ly is ad vi sed in cats ha -

ving or sus pec ted of ha ving re nal dis e a se. The do sa ge can 

be in cre a sed as des cri bed ear lier with spe ci al at ten ti on to

re nal pa ra me ters such as se rum cre a ti ni ne and phosp hor

con cen tra ti on, and uri na ly sis. When the re nal func ti on is

not de cre a sed af ter eu thy roi dism is achie ved, me di ca ti on 

can be con ti nu ed with mo ni to ring for oc cur ren ce of pos -

si ble side ef fects, or a de fi ni te tre at ment such as 131I can be 

con si de red. Ho we ver, when the re nal func ti on de cre a ses

to the point whe re re nal fail ure be co mes clear, it can be

be ne fi ci al to con ti nue MMI ad mi ni stra ti on at a lo wer

dose. In this si tu a ti on mild hy pert hy roi dism is main tai -

ned, which fa vors the re nal func ti on (Feld man and Nel -

son, 2004). 

Long-term tre at ment

Once hy pert hy roi dism is con trol led, a long-term do -

sing re gi men can be de sig ned, which in vol ves mo ni to -

ring the cats eve ry 3 to 6 months. After the ini ti al 3 month

pe ri od, side ef fects are un com mon, but can still oc cur.

Be cau se thi ou ry le nes only con trol the dis e a se up to a

cert ain point and tu mor cell growth con ti nu es, dose ad -

just ments are li ke ly to be ne ces sa ry. Anot her im por tant

is sue du ring long-term the ra py is ow ner com pli an ce.

Poor ow ner com pli an ce can be due to im prac ti cal time

sche du les for the ow ner, a cat that is dif fi cult to pill or

sim ply an un wil ling ow ner. A so lu ti on for this can be to

re du ce the fre quen cy of ad mi ni stra ti on but to main tain

the same to tal dai ly dose of MMI. In this case it is im por -

tant for the ow ners to clo se ly ob ser ve their cats for the

pos si ble gra du al re turn of cli ni cal signs. 

Be cau se cats can be dif fi cult to pill, se ver al ot her me -

thods for MMI ad mi ni stra ti on have been in ves ti ga ted.

Trans der mal MMI ad mi nis te red in a to pi cal gel is one op -

ti on (Hoffmann et al., 2003; Sar tor et al., 2004). Ther a -

peu tic res pon se is seen af ter 4 weeks, which is long er

than with the use of oral MMI, and may not even oc cur in

eve ry cat. The he pa tic and he ma to lo gic side ef fects and

pru ri tus are equal to that with oral MMI, but cats can ex -

pe rien ce crus ting and eryt he ma of the pin nae of the ear

whe re the drug is ap plied. Just as with the oral MMI, a

low dose tri al the ra py is ad vi sed with a star ting dose of

gel equal to 2.5 mg MMI ap plied twi ce dai ly (Sar tor et

al., 2004). The ow ner must wear glo ves when rub bing

the gel in on al ter na ting ears, with any ex cess re mo ved af -

ter 30 to 120 mi nu tes. The dis ad van ta ges of this form of

tre at ment are the re la ti ve ly high cost and the tri al sta ge

this form of tre at ment is still in. In one stu dy, the use of

trans der mal MMI led to sig ni fi cant ly fe wer gas troin tes ti -

nal side ef fects com pa red to oral ad mi ni stra ti on. The re

was, ho we ver, no dif fe ren ce in the in ci den ce of he ma to -

lo gi cal ab nor ma li ties, he pa to pa thy or fa ci al ex co ri a ti ons. 

Ve te ri na ri ans must be war ned about the va ri a ble ty pes of

cre ams and met hi ma zo le used by the com poun ding phar -

ma cies, with im pli ca ti ons for its use. Anot her op ti on, al-

though not tho roughly in ves ti ga ted, is the pa ren ter al way 

for ad mi ni stra ti on of MMI (Sas snau, 1999). The ad mi ni -

stra ti on of MMI, in the same dose as ad vi sed when ad mi nis -

te red oral ly, was in some ca ses ex pe rien ced as a be ne fi ci al

rou te with ad van ta ges com pa red to oral ad mi ni stra ti on.

Over all, when a cat is dif fi cult to pill, the best tre at ment

op ti on is ad mi ni stra ti on of 131I.

TREATMENT WITH RADIOACTIVE IODINE (RA -
DIOIODINE, ISOTOPE 131I)

Prin ci ple of the ra py

Admi ni stra ti on of 131I can be in tra ve nous (IV), sub cu -

ta ne ous (SC) or oral (Beh rend, 1999; Moon ey, 2001).

Thy roid cells ac ti ve ly take up sta ble or ra di o ac ti ve io di ne 

and in cor po ra te it into ty ro syl groups du ring thy roid hor -

mo ne syn the sis. Hy per plas tic or tu mo ral thy ro cy tes are

hy per ac ti ve and will take up more 131I as op po sed to he al -

thy cells. Upta ke of 131I by nor mal cells is sup pres sed due

to the ne ga ti ve feed back sy stem on the hy po tha la mic-pi -

tuit ary-thy roid axis. Ra di oi o di ne un der goes β de cay and

emits β-par ti cles and γ-ra di a ti on. The β-par ti cles tra vel a

maxi mum dis tan ce of ap proxi ma te ly 2 mm, du ring which

they cau se lo cal de struc ti on of the sur roun ding fol li cle
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cells. Sur roun ding struc tu res, such as the pa ra thy roid and 

he al thy sup pres sed thy roid cells, are spa red (Moon ey,

2001; Feld man and Nel son, 2004). The γ-ra di a ti on pe ne -

tra tes the tis sue, is less ra di o toxic than the β-par ti cles, and 

per mits ima ging with the γ ca me ra. Io di ne not ta ken up

by the thy roid is ex cre ted in sa li va and uri ne, and through

the gas troin tes ti nal sy stem. 

Fol low-up af ter 131I the ra py is very im por tant. It is re -

com men ded to me a su re se rum TT4, cre a ti ni ne and BUN

af ter 131I the ra py. An exam ple of a fol low-up sche du le is

mo ni to ring 1, 3 and 6 months af ter 131I the ra py. When cats 

have a low se rum TT4 con cen tra ti on 1 month af ter tre at -

ment, it is pos si ble that he al thy re ac ti va ted cells are not

yet pro du cing enough thy roid hor mo nes. This pro duc ti on

usu al ly in cre a ses he re af ter and eu thy roi dism is achie ved

3 to 6 months af ter 131I. 

Be fo re tre at ment, a scin ti grap hic scan of the thy roid

using per tech ne ta te (99mTcO4) should be per for med to in -

ves ti ga te whe ther the re is uni- or bi la te ral in vol ve ment of

the thy roid lo bes, and whe ther the re is a pre sen ce of ec to -

pic thy roid tis sue or signs of ma lig nan cy. Per tech ne ta te is 

trap ped by the thy roid gland in the same way as io di de

but is not or ga ni fied by the thy roid gland. It de cays with γ
ra di a ti on, enab ling vi su a li za ti on with a γ ca me ra.

In rare ca ses the thy roid pa tho lo gy can be ma lig nant

(ade no car ci no ma). Ade no car ci no ma gi ves non-ho mo -

ge nous up ta ke on the per tech ne ta te scan, ho we ver it can

only be con fir med by his to lo gy. Ade no car ci no ma is tre a -

ted with a hig her dose of 131I of 10 tot 30 mCi (Pe ter son,

2000). 

Dose as ses sment

The ul ti ma te goal of the tre at ment of ade no ma tous hy -

per pla sia is to res to re the eu thy roid sta te with a sing le

dose of 131I, wit hout de ve lo ping hy po thy roi dism or re cur -

ren ce of hy pert hy roi dism. A va rie ty of me thods to as sess

the op ti mal dose of 131I have been in ves ti ga ted. The se me -

thods can be di vi ded into three groups, being a tra cer stu -

dy com bi ned with 99mTcO4, a sco ring sy stem, or ad mi ni -

stra ti on of a fixed dose.

Tra cer stu dy com bi ned with 99mTcO4

 This dose as ses sment uses the ki ne tic pa ra me ters and

vo lu me of the thy roid gland (Tur rel et al., 1984; Me ric et

al., 1986; The on et al., 1994). A tra cer stu dy using a low

dose of 100-300 µCi 131I is per for med. Du ring 3 to 5 con -

se cu ti ve days af ter in jec ti on, a scin ti grap hy is per for med

from which the up ta ke and the re si den cy time of 131I in the

thy roid (bi o lo gi cal half life) are cal cu la ted. To es ti ma te

the vo lu me of the thy roid gland, the cat is in jec ted with
99mTcO4 and a scin ti grap hy is per for med af ter 1 hour. Spe -

ci fic al go rithms are used to quan ti fy the vo lu me of the af -

fec ted thy roid. The goal of this dose as ses sment is the cal -

cu la ti on of the amount of 131I ac ti vi ty (mCi 131I) to be

in jec ted IV to achie ve a ra di a ti on do sa ge of 150 Gray

(Gy) in the thy roid. This as ses sment of do sa ge has the

dis ad van ta ge of the need for re pe a ted se da ti ons, which is

not ad vi sa ble in a ge ri at ric po pu la ti on such as hy pert hy -

roid cats. 

Sco ring sy stem

A sco ring sy stem ba sed on the se ve ri ty of the cli ni cal

symp toms, size of the thy roid and se rum TT4 con cen tra -

ti on is des cri bed in Jo nes et al., 1991; Moon ey, 1994; and

Ny kamp et al., 2005. Ba sed on this sco ring sy stem, 3

dose rate re gi mes can be used: a low dose of 131I of 2-3.5

mCi IV, a mo de ra te dose of 3.5-4.5 mCi IV and fi nal ly a

high dose of 4.5-6.5 mCi IV (Pe ter son and Bec ker, 1995). 

The ad van ta ges of this me thod are that less time is re qui -

red be cau se no tra cer stu dies are per for med, and that no

se da ti ons are ne ces sa ry. 

Fixed dose of 131I

For ad mi ni stra ti on of a fixed dose, a dif fe ren ce is

made be tween a mo de ra te dose of 4 mCi and a very high

dose of 10-30 mCi. A dose of 10 to 30 mCi will not only

des troy the ade no ma tous tis sue, but the he al thy tis sue as

well. This will lead to an unac cep ta bly high num ber of

hy po thy roid cats af ter tre at ment with a high cost pri ce, as

well as high ex po su re to ra di a ti on for the en vi ron ment. A

fixed dose of 4 mCi can be ad mi nis te red with (Chun et al.,

2002) or wit hout (Me ric and Ru bin, 1990) per for ming a
99mTcO4 scan pre vi ous to 131I. When a 99mTcO4 scan is per for -

med and the fixed-dose of 131I is cho sen wit hin a range ac -

cor ding to the out co me of the scan, the me thod is cal led the

‘modified fixed-dose’ me thod (For rest et al., 1996). 

Rou te of ad mi ni stra ti on

The re is no dif fe ren ce be tween IV or SC ad mi ni stra ti on

for ef fi ca cy of tre at ment, hos pi ta li za ti on pe ri od, 131I up ta ke

by the thy roid or 131I ex cre ti on (The on et al., 1994). Sub -

cu ta ne ous ad mi ni stra ti on gi ves a risk for ra di a ti on in du ced 

der ma ti tis. For the oral ad mi ni stra ti on rou te, a hig her dose

is nee ded com pa red to the IV or SC rou te, with in cre a sed

risk du ring tre at ment for the en vi ron ment cau sed by

vomi ting or bi ting the cap su le (Ma lik et al., 1993; For rest

et al., 1996). The re fo re, the oral rou te is not ad vi sed in

cats. 
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Ra di opro tec ti on

After the ad mi ni stra ti on of 131I, the cat must be con si -

de red a sour ce of ra di o ac ti ve ra di a ti on and ra di opro tec ti ve

pre cau ti ons must be ta ken. The ad vi sed pe ri od of hos pi -

ta li za ti on de pends on na ti o nal le gis la ti on and shows

some va ri a ti on from coun try to coun try. In Bel gi um, the

re le a se li mit is pa tient emis si on of less than 20 µSv/hour

at a dis tan ce of 1 me ter. No cli ni cal pa ra me ters al low pre dic -

ti on of the hos pi ta li za ti on pe ri od re qui red (Weich sel baum et 

al., 2003). With the in jec ted dose used in our set tings, the cat 

is al re a dy be low this li mit at 24 h af ter in jec ti on.  Ne ver -

the less, the cats are hos pi ta li zed for a long er time be cau se 

du ring the first 72 hours the hig hest ra di a ti on bur den is

achie ved in uri ne and fe ces due to the eli mi na ti on of free

ra di oi o di ne. After an ave ra ge hos pi ta li za ti on pe ri od of 5

days, by which time the dose tem po is usu al ly less than 20 

µSv at a dis tan ce of 1 me ter from the cat, the pa tient can

go home with sa fe ty pre cau ti ons. For a pe ri od of two

weeks, the re must be no con tact be tween the cat and litt le

chil dren or preg nant wo men, though li mi ted con tact with 

the rest of the hou se hold is al lo wed. All ma te ri al that was

in con tact with the cat or its ex cre ments, in clu ding lit ter

box fil ling, must be kept se pa ra te for a time pe ri od of

three months (this is 10 ti mes the phy si cal half-life of 131I,

af ter this time <0,1% of the ini ti al ra di o ac ti vi ty is left) un -

til it can be dis po sed as nor mal was te. 

Out co me of 131I tre at ment

The out co me de pends on the me thod of dose as ses s -

ment, age at time of di ag no sis and sex (Sla ter et al.,

2001). Pos si ble fac tors in flu en cing prog no sis are the ad -

mi ni stra ti on of MMI pre vi ous to 131I (Chun et al., 2002;

Niec karz and Da niel, 2001) and bi- or uni la te ral in vol ve -

ment of thy roid lo bes (Ny kamp et al., 2005). The suc cess
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Ta ble 3. Re sults of tre at ment with 131I using dif fe rent ty pes of dose as ses sment in hy pert hy roid cats.

Me thod of dose

as ses sment

Dose 131I 

ad mi nis te red

(mCi)

N 

(num ber of

cats)

Fol low-up

(months)

% hy pert hy roid

(n)

% hy po thy roid

(n)

Tra cer stu dy

(Tur rel et al., 1984) 1-5.9 11 6-18 27 (3) 18 (2)

(Me ric et al., 1986) 1.5-6.13 31 1 10 (3) 7 (2)

(The on et al., 1994) 3.6 120 15-56 4.17 (5) 6 (7)

Sco ring sy stem

(Jo nes et al., 1991) 1.1-2.7 32 3-4 9 (3) 3 (1*)

(Moon ey, 1994) 2.16-5.4 50 3-32 10 (5) 56 (28) af ter 1 month
14 (7) af ter 15 months

(Pe ter son and Bec ker, 1995) 3-5 524 eve ry 3-6 months 2.5 (13) af ter 
3 months
1.6 (8) af ter 
6 months

16 (84) af ter 3 months
11 (57) af ter 6 months
2.1 (11*) af ter 1.6 ye ars

(Ny kamp et al., 2005) 3.5-24 165 3-60 Not re por ted 30 (50)
(23*)

Fixed dose

(Me ric and Ru bin, 1990) 4 60 1-28 8 (5) 8 (5)

(For rest et al., 1996) 2-5** 80 1-51 9 (11) Not re por ted

(Chun et al., 2002) 4 193 12 1 (2) 9 (19*)

n: num ber of cats
*sup ple men ted with thy roxi ne be cau se of cli ni cal signs of hy po thy roi dism.
**ac cor ding to scin ti grap hic 99mTcO4 scan



of tre at ment is not sig ni fi cant ly cor re la ted to symp toms

be fo re tre at ment such as the pre sen ce of weight loss, po -

ly u ria, po ly dip sia, be ha vi o ral chang es, anor exia, vo mi -

ting, car di ac mur mur or tachy car dia (Chun et al., 2002). 

The re sults of tre at ment using the dif fe rent ty pes of

dose as ses sment des cri bed in the li te ra tu re are out li ned in

Ta ble 3. 

Sla ter et al. (2001) has shown that each year of hig her

age at di ag no sis in cre a ses the re la ti ve risk to die wit hin

two ye ars af ter tre at ment, sin ce the in cre a sing num ber of

he alth pro blems in the old cat di mi nis hes the sur vi val

time strong ly. The se fin dings are not sur pri sing, sin ce hy -

pert hy roi dism is a dis e a se of ge ri at ric cats. Also, it is re -

por ted that male cats have a poor er sur vi val rate over time 

with a hig her risk of dy ing wit hin two ye ars af ter di ag no -

sis and tre at ment, com pa red to fe ma le cats di ag no sed and 

tre a ted at the same age. Other im por tant pre dic ti ve fac -

tors for sur vi val are re nal fail ure and ne opla sia af ter tre at -

ment. 

The ef fect of an ti thy roid drugs on 131I the ra py re mains

con tro ver si al. Met hi ma zo le does not in hi bit thy roi dal io di ne

up ta ke, but the ad mi ni stra ti on of MMI wit hout dis con ti -

nu a ti on be fo re 131I the ra py is cur rent ly not re com men ded. 

It lo wers the ef fec ti ve half-life of 131I by in hi bi ting in cor -

po ra ti on of io di ne in ty ro syl groups and lo we ring the re -

si den ce time of 131I in the thy roid. No net he less, the re is a

short re bound ef fect with en han ced io di ne up ta ke af ter

re cent MMI withdra wal in he al thy cats (Niec karz and

Da niel, 2001). This re bound ef fect can be po ten ti al ly be -

ne fi ci al in 131I the ra py of hy pert hy roid cats. Des pi te this, a 

re cent stu dy has shown that dis con ti nuing MMI for less

than or more than five days pri or to 131I the ra py has no ef -

fect on tre at ment out co me (Chun et al., 2002). It can be

re a so na bly ad vi sed to ce a se MMI ad mi ni stra ti on three

days pri or to 131I tre at ment.

A bi la te ral ly en lar ged thy roid gland may be a hig her

risk for de ve lo ping hy po thy roi dism af ter tre at ment com -

pa red to a uni la te ral en lar ge ment, be cau se both thy roid

lo bes in the bi la te ral en lar ged thy roid gland take up 131I,

whi le in a uni la te ral en lar ge ment one lobe is sup pres sed

and does not take up 131I (Ny kamp et al., 2005). 

Over all, the tre at ment of fe li ne hy pert hy roi dism with
131I should be con si de red the tre at ment of choi ce. In the

ma jo ri ty of ca ses, one tre at ment is suf fi cient. This pro ce -

du re is only mi ni mal ly stres sful to ol der cats, re qui res no

anest he sia, has a very low com pli ca ti on rate and le ads to

a ra pid cure of the dis e a se. No net he less, the use of ra di o -

ac ti ve ma te ri al re qui res hos pi ta li za ti on, spe ci a li zed fa ci -

li ties and per son nel, and can be a me na ce for the en vi ron -

ment when ra di opro tec ti ve sa fe ty pre cau ti ons are not

ta ken (Kint zer and Pe ter son, 1994; Mee king, 2005). Be -

fo re ini ti a li zing an ir re ver si ble tre at ment like 131I, the re -

nal func ti on should be ca re ful ly eva lu a ted. When a cat is

pre sen ted with hy pert hy roi dism and sus pec ted of un der -

ly ing kid ney fail ure, a tri al pe ri od with anti-thy roid drugs

pre vi ous to 131I can give in sight into the de ve lop ment of

CRF af ter the ra py. 
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