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Radiation Therapy in Veterinary Oncology 
R e s e a r c h  B r i e f s

Radiation therapy has become increasingly available 
and in demand due to increased client awareness of 
treatment options for pets with cancer. Additionally, 
veterinary oncologists recognize the utility of radiation 
therapy in a field where a multimodality approach is 
imperative if we are to control and potentially cure 
cancer in the vast majority of patients. Significant 
advances are being made in clinical veterinary radia
tion oncology. Areas of advancement include utiliza
tion of megavoltage radiotherapy equipment, daily 
radiation therapy protocols with administration of 
higher total doses of radiation, and the use of com
puted tomography for both imaging cancer patients 
and in radiation treatment planning. The following 
discussion will focus on the various components of 
radiation therapy including equipment, mechanism of 
action, treatment planning, response to radiation 
therapy, and acute and late radiation side effects.

R a d ia t io n  S o u r c e s

1] External beam radiation sources - beams of x- 
rays, gamma rays, or electrons; includes the use of 
both orthovoltage, and megavoltage (Cobalt 60, and 
linear accelerator) equipment; also referred to as 
teletherapy (tele- referring to radiation applied from a 
distance from the patient)

• A linear accelerator is to be installed at Cornell 
University with both photon and electron 
capability.

• See discussion below on radiation therapy 
equipment.

2] Brachytherapy sources - radionuclide emitting 
gamma and/or beta rays contained in sealed needles, 
seeds, etc.; iridium 192 is used most commonly;
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brachytherapy refers to the fact that the radioactive 
source is a short distance from the tumor; interstitial 
brachytherapy (referring to the fact that the radionu
clide is placed within the tissue) includes the use of 
radionuclides that are permanently implanted (radon- 
222, gold-196), or temporarily implanted (iridium-192):

• High dose rate remote controlled after-loading 
system (currently available only at the Univer
sity of California, Davis) utilizing iridium 192; 
allows delivery of a higher total dose of radia
tion to the tumor and not the surrounding 
normal tissues. Treatment can be accomplished 
in a relatively short time period under one 
general anesthesia, and does not require leaving 
radioactive sources in the patient. Typically a 
series of treatments are done once a week over 
a month+.

• Strontium-90 (Sr-90) 8-radiation ophthalmic 
applicator used at Cornell University to treat 
very superficial tumors; referred to as 
plesiotherapy (plesios is Greek for close or 
near; the radiation source is placed in direct 
contact with the surface of the tumor). Ex
amples of applications include the treatment of 
feline nasal planum squamous cell carcinoma or 
squamous cell carcinoma in situ and feline 
cutaneous mast cell tumors.

3] Radionuclides - systemically administered radioac
tive material; this is a type of brachytherapy but 
utilizing an unsealed source. Radioactive iodine for
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feline hyperthyroidism can be administered PO, IV or 
via subcutaneous administration.

•Radioactive Iodine (1-131) is available for the
treatment of hyperthyroid cats at Cornell Univer
sity through the Radiology Service.

E x t e r n a l  B e a m  R a d ia t io n  T h e r a p y  

E q u ip m e n t

The following provides a brief summary of the perti
nent information on radiation equipment in use in the 
United States. In the past primarily orthovoltage and 
Cobalt 60 units were used. Today the trend is toward 
the installation of linear accelerators both at academic 
institutions and in the private sector.
Orthovoltage unit

• x-rays
• generated by bombarding a metallic target 

(tungsten) with high-energy electrons
• orthovoltage machines produce x-rays with an 

energy typically of 250 kVp
• relatively low energy
• maximum dose is deposited at the skin surface 

so the acute radiation side effects can be signifi
cant

• absorption in bone is greater than soft tissue (by 
a factor of 2-4 times) which can result in bone 
necrosis (see discussion below on the Photoelec
tric process)

• it is difficult to treat deep tumors
• primarily suited for treatment of superficial 

tumors that do not involve adjacent bone
• applications include primarily skin tumors, and 

nasal cavity tumors after cytoreductive surgery
Cobalt-60

• gamma rays
• emitted from a radioactive source with a 5.26-year 

half-life with a source change required every 5 
years

• the 60Co source emits radiation constantly (as 
opposed to linear accelerators or orthovoltage 
units)

• as the 60Co source decays it releases two photons 
with a combined average energy of 1.25 MeV

• greater penetrability for more deeply seated 
tumors

• uniform dose deposition in bone and soft tissue 
(see discussion below on the Compton process)

• maximum dose is deposited at a depth of 0.5 cm
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TABLE 1 : Depth in Centim 

Photon Beam Energy

eters at Which the Dose is 100%, 80%, and 50% of the Maximum Dose for 
Different Photon Energies

Depth (cm) versus Percentage of Maximum Dose

230 kV

100 % 80 % 50%

0 3.0 6.8

“ Co 0.5 4.7 11.6

4 MeV 1.0 5.6 13.0

6 MeV 1.2 6.8 15.6

10 MeV 2.0 7.8 19.0

25 MeV 3.0 10.2 21.8

below the skin surface resulting in a skin-sparing 
effect

• treatment of superficial tumors and potential 
tumor cells in surgical incisions requires the 
placement of a tissue-equivalent material (bolus) 
over the site to achieve maximum dose deposition 
at the skin level

Linear accelerator (linac)
• x-rays or electron beams
• linear accelerators use high-frequency electro

magnetic waves to accelerate charged particles, 
ie, electrons, to high energies through a tube.
The electrons can be used for the treatment of 
superficial lesions; or they can be directed to 
strike a target to produce high-energy x-rays for 
treatment of deep seated tumors.

• energy 4-25+ MeV
• increased availability in veterinary cancer 

treatment centers
• skin-sparing effect (Table 1)
• can treat large volume tumors more uniformly
• high output from machine allows treatment of 

larger number of patients per day, and shortens 
the treatment time for individual patients

• some machines are equipped with a multileaf 
collimator which allows the shape of the field to 
match the shape of the target; multileaf collima
tors consist of a large number of pairs of narrow 
rods with motors that drive the rods in or out of the 
treatment field thus creating the desired field 
shape.

E l e c t r o n  R a d ia t io n  F ie l d s

Electron beams are used to treat superficial lesions. 
In human radiation therapy centers approximately 
15% of patients are treated with electrons at some 
time during their therapy. Electron beam dosimetry is 
different from megavoltage. The percent depth doses 
fall off rapidly. The range (in cm) of electrons in 
tissue is approximately one half of their energy in 
million electron volts (MeV). For example, 12 MeV 
electrons have a range of about 6cm. Electrons lose 
about 2 MeV of energy for each centimeter in tissue 
traversed. Normally the 80 or 90% depth isodose 
curve is used to encompass the target volume. The 
80% isodose curve lies at a depth (in cm) of tissue 
that is about one third of the electron energy (MeV). 
In general, higher energy electron beams exhibit a 
higher surface dose than lower energy electron 
beams. With lower energy electron beams (below 15 
MeV) there is a significant skin sparing effect and if 
tumors involve the skin it may be necessary to add 
bolus to increase the skin dose (Table 2).

I o n iz in g  R a d ia t io n  —  M e c h a n is m  o f  

A c t io n

Electromagnetic radiation, which includes x-rays and 
gamma rays, are referred to as indirectly ionizing. 
Ionizing radiation is radiation that has sufficient 
energy to dislodge electrons from a stable orbit. X- 
rays and gamma rays do not directly cause damage, 
but rather when they are absorbed in tissue they give 
up their energy to produce fast-moving charged 
particles which cause chemical and biological damage.
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TABLE 2 : Depth in Centimeters at Which the Dose is 100%, 80%, 50% and 10% of the Maximum
Dose for Different Electron Beam Energies

Electron Beam Energy Depth (cm) versus percentage of maximum cennral axis dose

100% 80% 50% 10%

6 MeV 1.4 2.0 2.4 2.9

9 MeV 2.0 3.1 3.6 4.4

16 MeV 3.0 5.7 6.6 7.9

20 MeV 1.9 6.9 8.3 10.1

Note: A comparison o f  the above table to that fo r  the photon energies (Table 1) reveals the extent to 
which the dose drops o ff in tissue with electrons as opposed to photons. This allows the treatment o f  
tumors that overly the thorax or abdomen while minimizing the dose delivered to the underlying 
critical normal tissues (e.g., lung, heart, and intestinal tract).

X-rays or gamma rays interact with an orbital 
electron. The electron may be:

1] shifted to a higher energy orbit (excitation), 
or more commonly

2] ejected from the atom (ionization; called a 
fast electron). The fast electrons ionize other 
atoms, break chemical bonds, and initiate the 
chain of events that ultimately is expressed as 
biological damage.

The process by which x-ray photons are absorbed 
depends on the energy of the photons and the chemical 
composition of the tissue. For Cobalt 60 and linear 
accelerators the Compton process dominates. For 
photon energies characteristic of diagnostic radiology 
and orthovoltage x-rays, both the Compton and Photo
electric absorption processes occur.

Compton process: The photon interacts with an 
electron whose binding energy is negligibly small 
compared with the photon energy. Part of the energy 
of the photon is given to the electron as kinetic energy; 
the photon, with whatever energy remains, continues 
on its way, deflected from its original path. Instead of 
the incident photon there is a fast electron and a 
photon of reduced energy. The mass absorption 
coefficient for the Compton process is independent of 
the atomic number of the absorbing material. The 
result is that there is not a differential absorption of 
dose in bone versus soft tissue with Cobalt 60 and 
linear accelerators as compared to orthovoltage.

Photoelectric process: The x-ray photon interacts

with a bound electron. The photon gives up all of its 
energy to the electron. Some of the energy is used to 
overcome the binding energy of the electron and 
release it from its orbit, while the remainder is given 
to the electron as kinetic energy of motion. The va
cancy left in the atomic shell as a result of the ejection 
of an electron must then be filled by another electron 
falling in from an outer shell. The resulting energy 
change is balanced by the emission of a photon of 
“characteristic” electromagnetic radiation. The mass 
absorption coefficient for photoelectric absorption 
varies rapidly with atomic number (Z) and is approxi
mately proportional to Z-. Because the mass absorp
tion coefficient varies with Z, x-rays are absorbed to a 
greater extent by bone (calcium in bone has a high Z) 
with orthovoltage x-rays and in diagnostic radiology. 
For radiotherapy, high-energy photons are preferred as 
the Compton process is of primary importance, and 
the absorbed dose is approximately the same in soft 
tissue, muscle and bone.

DNA is the most critical target. There can be both 
a direct and indirect mechanism of action of radiation:

1] Direct Action - a secondary electron resulting 
from absorption of an x-ray photon interacts 
with DNA to produce an effect.
2] Indirect Action - the secondary electron 
usually interacts with a water molecule to 
produce free radicals (hydroxyl radical), which 
in turn cause damage to DNA. A free radical is 
an atom or molecule carrying an unpaired
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College of Veterinary M edicine C ornell C om parative Cancer Program  T elephone (607) 253-3030
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To provide the best recommendations about cancer management for cats, you need information about treatment 
options and outcomes. Providing that information is one of the goals of the Cornell Comparative Cancer Program. 
There are numerous ways to provide this information. Please take a few minutes to answer the questions below 
regarding the best methods for communicating with each other about cancer management options.

1. The best way for me to communicate with the Oncology Service at Cornell University Hospital for Animals
(CUHA) about a patient with cancer would be:

 Voice telephone ___  Fax   E-mail  Web access
Other, please specify:  ______________________ _________________
Comments:

2. An '800' number direct to the oncology service would be very helpful.
  YES   NO Comments:

3. Speaking with an oncology nurse practitioner who can arrange appointments and expedite consultation
requests right away is preferable to waiting to speak with an Oncologist.

_  YES  NO Comments:

4. What type of information is most helpful?
 Case management advice  Protocols __  Cost estimates

Other______________________     — ----

What type of additional information would be of benefit to if access to a web-based resource were available:
  Cancer-specific notes ___  Streaming video/PowerPoint CE  Chemotherapy Protocols
 Access to CUHA data (e.g. labs, radiographs, path results, clinician updates) regarding referred
patients
 Cancer care and support information

Other

6 . Many of the above services require additional resources to implement. The best way to recover costs for 
offering the expanded services listed above would be:
  Increase referral exam and professional fees for clients evaluated at CUHA
  Request a fee from veterinarians and owners at the time of consultation.
  Require a fee for each consultation (credit card access).
 Annual subscription for each veterinary hospital for unlimited access

Other---------------------------------------------   —------- --------------------------------

Name (optional)  __  ___________________________
Practice Name (optional)  ___________________________    Phone (optional)
Address (optional)  _______________________

Please use the back of this survey for any other comments. Return to Dr. RL Page, Department of Clinical Sciences -  
Box 31, College of Veterinary Medicine, Cornell University, Ithaca, NY 14853-6401. FAX 607-253-3055

Thank you for your input!
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orbital electron in the outer shell. This state is 
associated with a high degree of chemical 
reactivity. Free radicals can produce damage to 
DNA, or can revert back to a stable form. 
Approximately 2/3 of the biological damage of 
x-rays is due to indirect action. In general cells 
die a mitotic death. Cells die after irradiation 
when they attempt the next or a later mitosis.
There are exceptions and some cells die by 
apoptosis (programmed cell death) e.g., lym
phocytes.
The importance of oxygen. Free radicals are the 

primary cause of the damage to DNA. If oxygen is 
present it will react with the free radical, producing an 
organic peroxide that is a nonrestorable form of the 
target material. In other words, the reaction results in 
a change in the chemical composition of the material 
exposed to the radiation. This particular reaction 
cannot take place in the absence of oxygen. If oxygen 
is not present then many of the ionized target mol
ecules could repair themselves and recover the ability 
to function normally. Oxygen is said to “fix” the 
radiation damage. Hence the effect of tumor hypoxia 
on response to radiation. Hypoxic cells are 2-3 times 
more resistant to radiation than oxygenated cells.

F o u r  R ’s o f  R a d io b io l o g y

The rationalization for the use of a fractionated course 
of radiation therapy is provided by consideration of 
what is referred to as the 4 R’s of radiobiology. The 4 
R ’s help to explain how it is possible to deliver a 
tumoricidal dose of radiation while protecting normal 
tissue.

1] Reoxygenation - reoxygenation of hypoxic 
tumor cells; occurs within hours; related to 
improved tumor vascularity and delivery of 
oxygen to previously hypoxic cells as a result 
of death of intervening oxygenated cells. 
Hypoxic cells are present in tumors but not 
normal tissues so reoxygenation only applies 
to the tumor. Hypoxic tumor cells are 2-3 
times more radioresistant than oxygenated 
cells. Reoxygenation may occur over a 
fractionated course of radiation therapy with 
resultant improvement in the response of 
tumor cells to radiation therapy. With each 
radiation treatment oxygenated cells are 
damaged/killed and then oxygen can diffuse

further to the previously hypoxic cells render
ing them more susceptible to the subsequent 
dose of radiation.

2] Repopulation - occurs in rapidly proliferat
ing normal tissues due to stem cell recruit
ment; tends to protect normal tissues. 
Repopulation may also occur in tumor with 
improved nutrient supply to previously 
nonproliferating areas and is more likely to 
occur in tumor tissue as overall treatment 
time is prolonged.

3] Redistribution - Cells vary in their radiosen
sitivity depending on where they are in the 
cell cycle. S phase cells are the most radiore 
sistant, and M phase cells are the most 
radiosensitive. Sulfhydryl compounds are 
natural radioprotectants present in higher 
concentrations during the S phase. Redistri
bution occurs due to a] preferential cell kill, 
and b] radiation-induced delay in progression 
through the cell cycle. Redistribution may 
result in tumor cells moving into a more 
responsive phase of the cell cycle and result 
in greater cell kill.

4] Repair - sublethal radiation damage can be 
repaired. This allows for recovery of normal 
tissue during a course of fractionated radio
therapy. Repair can also potentially protect 
tumor tissue. Treatments are separated by a 
minimum of 6 hours to allow for sublethal 
radiation damage repair in normal tissues.

S e l e c t e d  R e f e r e n c e s
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Part II (October-December 2000, Vol. 15, No. 4) will 
cover Radiation Treatment Planning
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Guest Editorial

Radiation Therapy in Veterinary Oncology: 
Who needs it?

RL Page MS, DVM  
Professor o f  Oncology, Director, Cornell Comparative Cancer Program

Radiation therapy to control cancer in companion 
animals has been utilized for over 30 years. The 
techniques, technology, and indications have changed 
substantially over that period of time in hopes of 
maximizing the potential benefit of such treatment. 
There are increasing numbers of facilities around the 
country where radiation therapy can be delivered to 
pets with cancer, but the demand for radiation therapy 
has risen much faster than the supply. Reasons for this 
staggering increase in demand include improved 
cancer treatment results, the recognition of the need 
for multi modality therapy to control many forms of 
cancer, and the recognition that palliative radiation is 
better able to control cancer pain than are traditional 
analgesic medications. Equally important are the 
essential roles companion animals play in contempo
rary life, and the ability of more people to afford 
treatment.

Radiation therapy for feline cancers was brought 
into the spotlight by the need to find effective control 
measures for vaccine-associate sarcomas. As a result, 
the number of cats treated at most radiation referral 
centers has increased exponentially since 1990. Even 
so, there is far too little known about irradiation of 
feline cancer. Treatment protocols have been devel
oped based on canine endpoints because until recently, 
most patients have been dogs. However, cats respond 
to ionizing radiation differently than do dogs. There is 
little or no acute desquamation of the skin, and cats 
experience less severe oral mucositis following irra
diation. Perhaps a re-evaluation of radiation schedules 
specifically for cats will reveal different optimal 
treatment schedules.

The future of radiation therapy in the control of 
feline (and canine) cancers will be determined by 
numerous factors. Improvements in technology will 
permit more accurate dosing, refinement of the indica
tions and treatment schedules for cancer control will 
reduce normal tissue effects, and identification of new

ways to employ radiation therapy in veterinary oncol
ogy (e.g., radiation therapy for lymphoma, and 
brachytherapy-implants) will open new treatment 
options. Most importantly, investigation of the biology 
underlying both treatment success and failure will lead 
to the development of new strategies to exploit the 
unique effects of radiation on tumor tissue. Containing 
the associated costs, facilitating outpatient treatments, 
increasing the number of oncology specialists and 
treatment facilities, and supporting organizations that 
fund studies for cancer control in cats are initiatives 
we should all be actively encouraging. It is our obliga
tion to provide our clients with complete, accurate, 
and unbiased information about treating cancer in their 
cats, and to help find ways to increase their access to 
radiation therapy.

Research Briefs
R.B. Duncan, D.Lindsay, W.R.Chickering,
D.Prater, and E.Stimson, “Acute primary toxoplas
mic pancreatitis in a cat,” Feline Pract. 28:1-6
Toxoplasmosis in cats is generally a subclinical infec
tion caused by Toxoplasma gondii. Cats are the defini
tive host and usually become infected by ingesting 
tissue cysts found in the tissues of infected animals. 
Following ingestion, both asexual and sexual cycles 
occur in the intestine (enteroepithelial cycle), and 
infected cats shed large numbers of environmentally 
resistant oocysts in their feces. Simultaneously with 
the enteroepithelial cycle, T gondii tachyzoites multi
ply in the lamina propria of the intestine and dissemi
nate throughout the body via vascular routes. Clinical 
disease associated with systemic feline toxoplasmosis 
is occasionally a manifestation of this dissemination, 
as replication of tachyzoites in cells such as fibro
blasts, smooth muscle, macrophages, neurons, and 
myocardiocytes can result in necrosis. Antemortem 
diagnosis of clinical toxoplasmosis in cats is rare.
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Clinical disease is generally manifested as pneumonia, 
and necropsy findings generally document 
multisystemic organ involvement, including lung, 
liver, brain, pancreas, lymph node, intestine, eye, and 
myocardium. Most commonly, lesions occur in the 
lungs and in descending order of frequency in brain, 
liver, pancreas, and heart. This report documents an 
unusual case of clinical systemic feline toxoplasmosis 
in which clinical signs and necropsy findings were 
centered on pancreatitis.

G.Wess and C.Reusch, “Capillary blood sampling 
from the ear of dogs and cats and use of portable 
meters to measure glucose concentration,” J  Small 
Anim Pract. 41:60-66.
Two new methods for collection of capillary blood 
from the ear of dogs and cats for the measurement of 
blood glucose concentration using portable blood 
glucose meters (PBGMs) are described. The first 
method uses a lancing device after pre-warming the 
ear, while the second employs a vacuum lancing 
device. Both methods generated blood drops of ad
equate size, although the latter method was faster and 
easier to perform. Accuracy of the two PBGMs was 
evaluated clinically and statistically. Although assess
ment of statistical accuracy revealed differences 
between the PBGMs and the reference method, all of 
the PBGM readings were within clinically acceptable 
ranges. Measurement of capillary blood glucose 
concentration is easy to perform, inexpensive and fast. 
It may be used by owners to determine blood glucose 
concentrations at home, and could serve as a new tool 
for monitoring diabetic dogs and cats

S.L. Hill, J.M. Cheney, G.F. TatonAllen, J.S. Reif,
C. Bruns, and M.R. Lappin, “Prevalence of enteric 
zoonotic organisms in cats,” J  Amer.Vet Med Assn. 
216:687-692.
Serum and fecal samples from 87 cats with diarrhea, 
106 cats without diarrhea, and 12 cats for which fecal 
consistency was unknown were obtained from client- 
owned cats and cats at a humane society shelter in 
north-central Colorado. Serum was assayed for feline 
leukemia virus antigen and antibodies against feline 
immunodeficiency virus, IgM antibodies against 
Toxoplasma gondii, and IgG; antibodies against T. 
gondii and Cryptosporidium parvum. Microscopic 
examination of unstained feces was performed after

centrifugation in a zinc sulfate solution, thin fecal 
smears were stained with acid fast stain and examined 
for C. parvum, and bacteriologic culture of feces was 
used to detect aerobic and anaerobic bacteria. Enteric 
zoonotic organisms were detected in feces from 27 of 
206 (13.1%) cats and included C. parvum  (5.4%), 
Giardia spp. (2.4%), Toxocara cad  (3.9%), Salmo
nella enterica serotype Typhimurium (1.0%), and 
Campylobacter jejuni (1.0%). Each organism was 
detected in samples from cats with and without diar
rhea. Although differences between groups were not 
significant, a higher proportion of shelter cats (18.2%) 
had enteric zoonotic organisms than client-owned cats 
(10.1%). These results suggest that cats, particularly 
those in homes of immunocompromised humans, 
should be evaluated for enteric zoonotic organisms.

D.D. Addie, J.M. Dennis, S. Toth, J.J. Callanan, S. 
Reid, and O. Jarrett, “Long-term impact on a 
closed household of pet cats of natural infection 
with feline coronavirus, feline leukaemia virus and 
feline immunodeficiency virus,” Vet Rec. 146:419-424. 
A closed household of 26 cats in which feline 
coronavirus (FCoV), feline leukemia virus (FeLV) and 
feline immunodeficiency virus (FIV) were endemic 
was observed for 10 years. Each cat was seropositive 
for FCoV on at least one occasion and the infection 
was maintained by reinfection. After 10 years, three of 
six surviving cats were still seropositive. Only one cat, 
which was also infected with FIV, developed feline 
infectious peritonitis (FIP). Rising anti-FCoV antibody 
titers did not indicate that the cat would develop FIP. 
The FeLV infection was self-limiting because all 
seven of the initially viremic cats died within fiveyears 
and the remainder were immune. However, FeLV had 
the greatest impact on mortality. Nine cats were 
initially FIV-positive and six more cats became in
fected during the course of the study, without evidence 
of having been bitten. The FIV infection did not 
adversely affect the cats’ life expectancy.

T.J. Becker, T.K. Graves, J.M. Kruger,W.E. 
Braselton, and R.F. Nachreiner, “Effects of methi- 
mazole on renal function in cats with hyperthyroid
ism,” J  Amer.Anim. Hosp.Assn. 36:215-223.
The purpose of this study was to investigate the effects 
of methimazole on renal function in cats with hyper
thyroidism. Twelve cats with naturally occurring
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hyperthyroidism and 10 clinically normal (i.e., con
trol) cats were included in this study, All cats initially 
were evaluated with a history, physical examination, 
complete blood count, serum biochemistry profile, 
basal serum total thyroxine concentration, complete 
urinalysis, and urine bacterial culture. Glomerular 
filtration rate (GFR) was estimated by a plasma 
iohexol clearance (PIC) test. After initial evaluation, 
hyperthyroid cats were treated with methimazole until 
euthyroidism was achieved. Both groups of cats were 
then reevaluated by repeating the initial tests four to 
six weeks later. The mean (+/-standard deviation) 
pretreatment estimated GFR for the hyperthyroid cats 
was significantly higher (3.83+/-1.82 ml/kg per min) 
than that of the control cats (1.83+/-0.56 ml/kg per

min). Control of the hyperthyroidism resulted in a 
significantly decreased mean GFR of 2.02+/-0.81 ml 
kg per minute when compared to pretreatment values. 
In the hyperthyroid group, the mean increases in 
serum urea nitrogen (SUN) and creatinine concentra
tions and the mean decrease in the urine specific 
gravity after treatment were not statistically significant 
when compared to pretreatment values. Two of the 
12 hyperthyroid cats developed abnormally high 
serum creatinine concentrations following treatment. 
These results provide evidence that cats with hyper
thyroidism have increased GFR compared to normal 
cats, and that treatment of feline hyperthyroidism with 
methimazole results in decreased GFR.

C o rn e ll F eline H ea lth  C e n te r  
C o rn e ll U n iv e r s ity  
C o lle g e  o f  V eter in a ry  M ed icin e  
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