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CASE REPORT

Cryohypophysectomy used in the

treatment of a case of feline

acromegaly

A 10-year-old female spayed cat was diagnosed with acromegaly

secondary to a pituitary tumour. At the time of diagnosis, the cat

had insulin-resistant diabetes mellitus and its insulin-like growth

factor-l levels were elevated. Clinical signs included polyuria,

polydipsia and weight gain. Persistent hyperglycaemia and

glucosuria were identified, and fructosamine levels remained

elevated. Magnetic resonance imaging of the brain showed

a pituitary tumour. Transsphenoidal cryohypophysectomy was

used to treat the pituitary tumour. Postoperatively, the serum

insulin-like growth factor-l levels decreased and the diabetes

mellitus was controlled with routine levels of insulin. To the

authors’ knowledge, this is the second reported case of

acromegaly treated with cryohypophysectomy, and the first that

reports a favourable long-term outcome. Cryohypophysectomy may

be a safe and effective treatment for cats with a pituitary mass

resulting in acromegaly.
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INTRODUCTION

Insulin resistance in diabetic cats occurs
when serum hyperglycaemia persists de-
spite an adequate insulin dosage, often
in excess of 1-5 iu/kg (Feldman and
Nelson 2004). Insulin-resistant feline dia-
betics often have a serum glucose level
exceeding 16 mmol/l during a 24-hour
glucose curve and fructosamine levels
greater than 500 pmol/l (Feldman and
Nelson 2004).

Feline acromegaly results from an
increase in growth hormone production
secondary to a functional somatotrophic
pituitary adenoma. Most cats with acro-
megaly have concurrent and poorly regu-
lated diabetes mellitus (Peterson and
others 1990, Feldman and Nelson 2004).
Once regarded to be an uncommon condi-
tion, acromegaly is an increasingly recog-
nised cause of insulin resistance in cats.
Recent reports suggest that acromegaly is
underdiagnosed in cats (Berg and others
2007, Niessen and others 2007a). Defini-
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tive therapeutic options for treating feline
acromegaly are limited and the most com-
monly reported treatment option is radio-
therapy (Kaser-Hotz and others 2002,
Brearley and others 2006, Mayer and
others 2006). Radiation therapy is an effec-
tive treatment modality for feline acromeg-
aly, with a reported median survival time of
72-3 weeks and a 2-year survival of 50 per
cent (Brearley and others 2006). Reported
adverse effects in cases of feline acromegaly
treated with radiation are uncommon, but
include transient neurological signs, tran-
sient dermatitis, alopecia, cataract forma-
tion and vision and hearing impairment
(Kaser-Hotz and others 2002, Brearley
and others 2006, Mayer and others
2006). Medical managementof feline acro-
megaly with somatostatin analogue or
dopamine agonist therapy has not been
effective in reducing growth hormone lev-
els or improving clinical signs (Peterson
and others 1990, Abraham and others
2002).

CASE HISTORY

An 11-year-old, spayed, female domestic
shorthair cat was referred for evaluation
of persistent hyperglycaemia despite insu-
lin therapy. The cat had been diagnosed
with diabetes mellitus five months before
referral. The diagnosis of diabetes mellitus
was made after several months of weight
loss, polyuria and polydipsia and was based
on persistently elevated serum glucose and
fructosamine levels as well as concurrent
glucosuria.

Despite therapy with 0-5 iu/kg of lente
pork insulin (Caninsulin; Intervet) in-
jected subcutaneously every 12 hours, the
cat remained polyuric and polydipsic.
Persistent hyperglycaemia was evident on
glucose curves (Fig 1) and the cat’s body-
weightincreased from 6-5 to 7-6 kg over six
months. Therapy was changed to a long-
acting human insulin analogue, glargine
(Lantus; Sanofi-Aventis), initially adminis-
tered at a dose of 0-5 iu/kg subcutaneously
every 12 hours. The dose and frequency of
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FIG 1. Ten-hour glucose curve: meal and
0-5iu/kg lente pork insulin given at 8:00 hours

glargine was increased to 0-7 iu/kg admin-
istered every eight hours, but the cat
remained hyperglycaemic on a 24-hour
glucose curve (Fig 2). The serum fructos-
amine level was 515 pmol/l (reference
range for well-controlled diabetic cats 350
to 400 pmol/l) and glucosuria persisted.
There were no other abnormalities identi-
fied on a serum biochemical profile or uri-
nalysis. Haematological parameters were
normal and a urine culture was negative
for bacterial growth. The cat tested nega-
tive for feline leukaemia and feline im-
munodeficiency virus. The total thyroid
hormone level was 29 nmol/l (reference
range 13 to 55 nmol/l). A low-dose dexa-
methasone suppression test (LDDST) was
performed by administering 0-1 mg/kg
dexamethasone subcutaneously (Feldman
and Nelson 2004). The resting cortisol
level was 24 nmol/l (reference range 15
to 97 nmol/l) with cortisol levels of less
than 10 nmol/l at two, four and eight
hours post-dexamethasone (reference range

25

o [

IV S

-
«n

Blood glucose
{mmol/1)

-
o

13:00 18:00 22:00 4:00 11:00

Time
FIG 2. Twenty-four-hour glucose curve: meals

and 0-7 iu/kg glargine insulin given at 16:00,
22:00 and 7:00 hours
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<22 nmol/l). Results of the LDDST were
not consistent with hyperadrenocorti-
cism (Feldman and Nelson 2000). Serum
insulin-like growth factor-1 (IGF-I) level was
measured using a radioimmunoassay vali-
dated for use in human beings (Diagnos-
tic Center for Population and Animal
Health, Michigan State University, Michi-
gan, USA). The IGF-Ilevel was 192 nmol/l
(reference range 5 to 70 nmol/l).

Thoracic radiographs showed a mild
bronchointerstitial pattern. An abdominal
ultrasound was normal and echocardio-
graphy showed no cardiac abnormalities.
Magnetic resonance imaging (MRI) of the
brain was performed under general anaes-
thesia with a 1-5 T scanner. Images were
acquired in T1 (pre- and post-contrast)
and T2 in dorsal, sagittal and transverse
planes. A focal mass identified in the region
of the pituitary gland and was isointense to
adjacent grey matter. Tumour invasion
beyond the sella turcica or compression
of adjacent brain tissue was not evident.
The mass enhanced heterogeneously after
administration of the contrast agent
gadodiamide (Omniscan; GE Healthcare
Canada) and measured 5 mm in diameter
(Fig 3). The mass identified with MRI was
consistent with a pituitary adenoma.

Transsphenoidal  cryohypophysectomy
was performed via a mid-line incision
through the soft palate under general anaes-
thesia. The dural covering of the pituit-
ary was incised after exposure and a small
pituitary biopsy was obtained. A triple,
30-second penetration freeze was performed
with a liquid nitrogen cooled cryoprobe.
Cytological analysis of the pituitary mass
was consistent with either nodular hyper-
plasia or adenoma of the pituitary. A
predominance of acidophilic cells was
described, with presence of chromophobe
cells.

Upon recovery from surgery, the cat was
treated with intravenous injections of
0-1 mg/kg dexamethasone every 12 hours
for three days to help counter postopera-
tive inflammation and a reduced dose of
0-3 iu/kg glargine was administered via
subcutaneous injections every 12 hours.
At a dose of 13-3 mg/kg, amoxicillin-
clavulanic acid (Clavamox; Pfizer), given
orally every 12 hours was prescribed for
14 days. Prophylactic supplementation
with 0-01 mg/kg of levothyroxine (Syn-
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FIG 3. Transverse (A) and sagittal (B) T1-
weighted magnetic resonance images of the
brain following intravenous injection of
gadodiamide contrast. A 5 mm diameter,
contrast-enhancing mass (arrow) is present in
the area of the pituitary

throid; Abbott Laboratories Ltd) was
administered orally every 12 hours. Thy-
roid supplementation was tapered and
discontinued four weeks postoperatively.
Moderate hyperglycaemia (blood glucose
ranged from 121 to 18-4 mmol/l) was de-
tected during four days of hospitalisation
after surgery. Serum IGF-I levels 72 hours
after surgery were 162 nmol/l.

The cat was re-evaluated eight weeks
after surgery. Then the serum IGF-I level
was 172 nmol/l. An eight-hour glucose
curve performed at home by the owner
showed adequate glycaemic control when
the cat was treated with subcutaneous in-
jections of 0-6 iu/kg of glargine every 12
hours, with a peak blood glucose level of
15-9 mmol/l and a nadir of 7-3 mmol/l.
A recheck total thyroid hormone level
was normal (25 nmol/l; reference range:
13 to 55 nmol/l). Six months after surgery,
aserum fructosamine level was 416 pmol/I.
Eighteen months after surgery, a glucose
curve showed a peak blood glucose level

of 142 mmol/l and a nadir of 6-5
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mmol/l. The cat does not display clinical
signs of diabetes mellitus and no clinical
signs of acromegaly, such as weight gain
or enlargement of facial features are noted.
The cat’s owners remain very satisfied with
the outcome of the procedure and the cat’s

quality of life.

DISCUSSION

Acromegaly is an increasingly recognised
feline endocrinopathy, characterised by
chronic excessive secretion of growth hor-
mone (Feldman and Nelson 2004, Berg
and others 2007, Niessen and others
2007a). Excessive growth hormone levels
in circulation cause both anabolic and
catabolic effects in the body. Anabolic
effects are mediated through IGF-I and
cause increased bone and soft tissue
growth. Catabolic effects include lipolysis
and breakdown of carbohydrates leading
to hyperglycaemia and insulin antagonism
(Peterson and others 1990, Feldman and
Nelson 2004). Acromegaly typically affects
older, male cats (Feldman and Nelson
2004). Clinical signs reflect concurrent dia-
betes mellitus and often include polyuria,
polydipsia and polyphagia. Weight loss
is variable and many cats display weight
gain if the anabolic effects of growth hor-
mone dominate. Physical examination
findings can include prognathia inferior,
abdominal organomegaly and thickening
of the oropharyngeal soft tissues leading
to respiratory stridor. Hypertrophic car-
diomyopathy, degenerative arthropathy
and/or renal insufficiency may develop as
a consequence of chronic excessive growth
hormone (Peterson and others 1990,
Feldman and Nelson 2004). Neurological
signs, such as stupor, anorexia and seizures,
may develop as a result of pituitary tumour
expansion (Peterson and others 1990,
Feldman and Nelson 2000). Clinical find-
ings in the reported case included polyuria,
polydipsia and weight gain. Cardiac, renal,
neurological and musculoskeletal changes
were not identified in this cat.

The most common aetiology of acro-
megaly in the cat is pituitary neoplasia
(Peterson and others 1990, Elliott and
others 2000, Norman and Mooney 2000,
Feldman and Nelson 2004). Computed

tomography or magnetic resonance imag-
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ing (MRI) of the brain is often used to
establish a diagnosis of acromegaly in cats
(Elliott and others 2000). In recent years,
afeline growth hormone assay has not been
widely available. Serum IGF-I levels were
measured to estimate the previous 24 hours
of growth hormone secretion and have
been elevated in acromegalic cats (Nelson
and Lewis 1990, Abrams-Ogg and others
1993, Feldman and Nelson 2000, Norman
and Mooney 2000, Berg and others 2007,
Niessen and others 2007a). An IGF-I con-
centration greater than 100 nmol/l in a cat
is considered consistent with acromegaly
(Feldman and Nelson 2004). Serum IGF-I
concentration has a sensitivity and specific-
ity of 84 and 92 per cent, respectively, for the
diagnosis of feline acromegaly (Berg and
others 2007).

An ovid growth hormone radioimmu-
noassay has recently been validated for use
in cats. The assay identified significanty
higher growth hormone levels in acrome-
galic cats compared with non-diabetic,
non-acromegalic cats (Niessen and others
2007b). Most reports of growth hormone
evaluation in acromegalic cats have iden-
tified elevated growth hormone levels
(Peterson and others 1990, Norman and
Mooney 2000, Niessen and others
2007b). Concurrent evaluation of serum
growth hormone and IGF-I levels may
increase the utility of these diagnostic tests
(Norman and Mooney 2000, Niessen and
others 2007a).

The most commonly reported treat-
ment for feline acromegaly is irradiation
of the underlying pituitary mass (Peterson
and others 1990, Goossens and others
1998, Kaser-Hotz and others 2002, Brear-
ley and others 2006, Mayer and others
20006). One reportof three acromegalic cats
treated with cobalt 60 irradiation resulted
in a reduction of insulin requirements for
all three cats. However, improvement was
transient and clinical signs returned in six
and nine months for two of the affected
cats. None of the three cats experienced
any adverse effects associated with irradia-
tion (Goossens and others 1998). One of
two acromegalic cats treated with linear
accelerator radiotherapy died from possible
hypoglycaemia eight months after treat-
ment, while the other died of causes unre-
lated to acromegaly or radiation therapy
5-5 months after treatment (Kaser-Hotz
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and others 2002). In a third report, one
of two cats treated with cobalt 60 irradia-
tion, the tumour decreased in size by more
than 50 per cent within two months of
therapy, but insulin resistance recurred
six months after therapy (Peterson and
others 1990).

Cryohypophysectomy has been re-
ported as treatment for a pituitary mass
in one acromegalic cat (Abrams-Ogg and
others 1993). Plasma IGF-I levels before
surgery were 2181 iu/l (reference range
170 to 438 iu/l). The procedure resulted
in resolution of the clinical signs associated
with diabetes mellitus and normal IGF-I
levels 15 months after surgery. The cat
experienced complications related to hypo-
glycaemia and a possible adverse drug reac-
tion two months postoperatively after an
abrupt resolution of insulin-resistant dia-
betes and was euthanased 15 months after
surgery because of behaviour changes re-
lated to this complication (Abrams-Ogg
and others 1993, 2002).

Medical therapy does not appear to be
effective in the treatment of feline acro-
megaly. Treatment of one acromegalic cat
with L-deprenyl, a dopamine agonist, did
not result in improvement of clinical signs
(Abraham and others 2002). Four cats
treated with the somatostatin analogue
octreotide showed no decline in growth
hormone levels (Peterson and others 1990).

IGEF-I levels in the reported case de-
creased slightly following surgery, but re-
mained above the reference range despite
resolution of insulin resistance. A reported
case of feline acromegaly treated with radi-
ation therapy showed persistent elevation
of IGF-I after treatment despite resolution
of diabetes mellitus (Littler and others
2007). A previously reported case of feline
acromegaly treated with cryohypophysec-
tomy documented a marked increase in
IGF-Ilevels from 2181 u/I (reference range
170 to 438 u/l) in the preoperative period
to 6212 u/l two months after surgery. Six
months after surgery, the IGF-I level
declined to 893 u/l. While IGF-I levels
were slightly decreased in the patient in
the current report one month postopera-
tively, IGF-I levels were not measured
beyond this point. Other cases of feline
acromegaly treated with radiation therapy
document a decline in growth hormone
concentration after treatment (Peterson
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and others 1990, Goossens and others
1998). Growth hormone concentration
declined in one acromegalic cat undergo-
ing radiation therapy while IGF-I levels
remained elevated post-treatment (Niessen
and others 2007a). The reported decline in
insulin resistance in cats with acromegaly
two to 10 months after radiation therapy
is suggestive of a decrease in growth
hormone secretion (Peterson and others
1990, Goossens and others 1998, Kaser-
Hotz and others 2002, Mayer and others
2000, Brearley and others 2006).

Growth hormone and IGF-I levels in
human beings with acromegaly have a vari-
able response after treatment with radia-
tion therapy or surgery. Normalization of
growth hormone levels despite continued
elevation IGF-I levels occurs was reported
to occur after radiation therapy in the vast
majority of patients in one study (Barkan
and others 1997). However, a more recent
study using a larger number of subjects
and more uniform treatment guidelines
showed that growth hormone and IGF-I
levels declined in parallel, with over 60
per cent of patients showing a normal
IGF-I level 10 years after radiation therapy
(Jenkins and others 2006). Postoperative
evaluation of human patients demonstrates
a discrepancy in the time between normal-
isation of growth hormone and IGF-I lev-
els. Onereportshows that growth hormone
levels decline reliably within one week of
surgery, while IGF-I levels are more vari-
able within a three-month period after sur-
gery (Feelders and others 2005).

The elevation in IGF-I may partly be
explained by chronic insulin therapy used
in this cat. Recently studies have demon-
strated elevations of IGF-I in diabetic cats
not suspected to have acromegaly (Lewitt
and others 2000, Starkey and others
2004, Niessen and others 2007a). Elevated
IGF-I levels were identified in diabetic cats
treated long term (that is 14 months or
longer) with insulin therapy (Starkey and
others 2004). However, Berg and others
(2007) failed to identify a strong correla-
tion between IGF-I concentration and
length of insulin treatment in diabetic cats.
Additionally, significantly higher IGF-I
levels were documented in cats with acro-
megaly compared with variably controlled
diabetic cats (Berg and others 2007,
Niessen and others 2007a). Therefore,
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duration of insulin therapy alone is
unlikely to be the only factor causing
increased serum IGF-I concentration in
the cats in the report by Starkey and others
(2004). The discrepancy in growth hor-
mone and IGF-I levels observed after radi-
ation therapy and the persistence of an
elevated IGF-I level in this patient may
be reflective of a lower concentration of
growth hormone than previously thought
required to sustain an elevated IGF-I level.
The relationship between growth hormone
and IGF-I levels may be indirect, or IGF-I
may be influenced by a number of other
factors. Age, gender, pregnancy, nutri-
tional status and disease states, such as renal
and hepatic insufficiency can influence
IGF-I levels in human beings, but the
effects of these parameters on IGF-I levels
in cats is unknown (Brabant and Walla-
schofski 2007).

Objectives for the treatment of acro-
megaly in human beings include the re-
duction of growth hormone and IGF-I
levels. Normalization of IGF-I and growth
hormone levels in human beings treated
for acromegaly reduces risk of mortality
(Holdaway and others 2004). One cat with
continued elevation of IGF-I after radia-
tion therapy maintained a large body size
and ravenous appetite, suggesting that
acromegaly was persistent (Littler and
others 2007). Unfortunately, the IGF-1
level in this reported case was not measured
in the long-term postoperative period. Fur-
ther investigation of the long-term effects
of cryohypophysectomy on growth hor-
mone and IGF-I levels and prognosis in
cats is needed.

As pituitary adenomas are generally
slow growing, short-term prognosis for
feline acromegaly may be good (Peterson
and others 1990, Norman and Mooney
2000, Brearley and others 2006). Long-
term prognosis for feline acromegaly is
considered poor, because of the lack of con-
sistent definitive treatment (Feldman and
Nelson 2000). In a report of five acrome-
galic cats treated with gradually increasing
doses of insulin, good control of clinical
signs of diabetes mellitus was described
in three cats for two to six months. The
mean dose of insulin required was 23-5
iu per day (Norman and Mooney 2000).

The cat in this report had rapid resolu-
tion of clinical signs associated with poorly
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controlled diabetes mellitus postopera-
tively. No postoperative complications
were noted and the cat is alive at the time
of publication, 18 months after surgery.
While the IGF-I levels decreased only
slightly, no clinical signs of progressive
acromegaly were observed postoperatively
and the diabetes mellitus could be con-
trolled with routine levels of insulin.
Cryohypophysectomy may be a safe and
effective treatment for cats with a pituitary
mass resulting in acromegaly.

References

ABRAHAM, L. A., HELMOND, S. E., MITTEN, R. W., CHARLES,
J. A. & Houoway, S. A. (2002) Treatment of an
acromegalic cat with the dopamine agonist L-dep-
renyl. Australian Veterinary Journal 80, 479-483

ABrAMS-0GG, A. C. G., HoLmBERG, D. L., STEWART, W. A. &
CLaAFrey, F. P. (1993) Acromegaly in a cat: diagno-
sis by magnetic resonance imaging and treatment
by cryohypophysectomy. Canadian Veterinary
Journal 34, 682-685

ABrAMS-OaGaG, A. C. G., HowvBerg, D. L., Quinn, R. F.,
KELLER, C., WiLcock, B. P. & CuaFFey, F. P. (2002)
Blindness now attributed to enrofloxacin therapy
in a previously reported case of a cat with acro-
megaly treated by cryohypophysectomy. Cana-
dian Veterinary Journal 43, 53-54

BARkaN, A. L., Latasz, |., DornFeLD, J., JAFFE, C. A.,
FriBerG, R. D., CHANDLER, W. F. & SanDLER, H. M.
(1997) Pituitary irradiation is ineffective in nor-
malizing plasma insulin-like growth factor | in
patients with acromegaly. Journal of Clinical
Endocrinology 82, 3187-3194

BErG, R. I. M., NELson, R. W., FELDmAN, E. C., Kass, P.
H., PouarDp, R. & REersaL, K. R. (2007) Serum
insulin-like growth factor-I concentration in cats
with diabetes mellitus and acromegaly. Journal
of Veterinary Internal Medicine 21, 892-898

BRABANT, G. & WALLAsCHOFsKI, H. (2007) Normal levels
of serum IGF-I: determinants and validity of cur-
rent reference ranges. Pituitary 10, 129-133

BREARLEY, M. J., PoLToN, G. A., LITTLER, R. M. & NIESSEN,
S. J. (2006) Coarse fractionated radiation therapy
for pituitary tumours in cats: a retrospective study
of 12 cases. Veterinary and Comparative Oncol-
ogy 4, 209-217

ELuott, D. A., FELomaN, E. C., KoLk, P. D., Samii, V. F.
& NELson, R. W. (2000) Prevalence of pituitary
tumors among diabetic cats with insulin resis-
tance. Journal of the American Veterinary Medical
Association 216, 1765-1768

FEELDERS, R. A., BIDLINGMAIER, M., STRASBURGER, C. J.,
Janssen, J. A., UITTERUNDEN, P., Horianp, L. J.,
LAMBERTS, S. W., VAN DER LELY, A. J. & DE HERDER,
W. W. (2005) Postoperative evaluation of
patients with acromegaly: clinical significance
and timing of oral glucose tolerance testing and
measurement of (free) insulin-like growth factor
I, acid-labile subunit, and growth hormone-binding
protein levels. Journal of Clinical Endocrinology
and Metabolism 90, 6480-6489

Feloman, E. C. & NELson, R. W. (2000) Acromegaly
and hyperadrenocorticism in cats: a clinical per-
spective. Journal of Feline Medicine and Surgery
2, 153-158

Feloman, E. C. & NeLson, R. W. (2004) Disorders of
growth hormone. In: Canine and Feline Endocrinol-
ogy and Reproduction. 3rd edn. Eds E. C. Feldman
and R. W. Nelson. Saunders, St. Louis, MO, USA.
pp 45-84

Goossens, M. M., FELomaN, E. C., NELsoN, R. W., THEON,
A. P., KosL, P. D., ELuort, D. A. & RuTtTEmAN, G. R.
(1998) Cobalt 60 irradiation of pituitary gland
tumors in three cats with acromegaly. Journal

599



of the American Veterinary Medical Association
213, 374-376

HoLpbaway, I. M., RalasooryA, R. C. & GawmsLE, G. D.
(2004) Factors influencing mortality in acro-
megaly. Journal of Clinical Endocrinology and
Metabolism 89, 667-674

JENkiINs, P. J., BATES, P., CARsoN, M. N., STEWART, P. M.
& Wass, J. A. (2006) Conventional pituitary irradi-
ation is effective in lowering serum growth hor-
mone and insulin-like growth factor-l in patients
with acromegaly. Journal of Clinical Endocrinol-
ogy and Metabolism 91, 1239-1245

Kaser-Hotz, B., RoHRER, C. R., STANKEOVA, S., WERGIN,
M., FipeL, J. & ReuscH, C. (2002) Radiotherapy
of pituitary tumours in five cats. Journal of Small
Animal Practice 43, 303-307

LewiTT, M. S., HazEL, S. J., CHURcH, D. B., WATson, A. D.,
PoweLt, S. E. & Tan, K. (2000) Regulation of insu-
lin-like growth factor-binding protein-3 ternary

600

S. L. Blois and D. L. Holmberg

complex in feline diabetes mellitus. Journal of
Endocrinology 166, 21-27

LiTTLER, R. M., PoLton, G. A. & BREARLEY, M. J. (2007)
Resolution of diabetes mellitus but not acromeg-
aly in a cat with a pituitary macroadenoma treated
with hypofractionated radiation. Journal of Small
Animal Practice 47, 392-395

Maver, M. N., Greco, D. S. & LaRUE, S. M. (2006) Out-
comes of pituitary tumor irradiation in cats. Journal
of Veterinary Internal Medicine 20, 1151-1154

NELsoN, R. W. & Lews, L. D. (1990) Nutritional man-
agement of diabetes mellitus. Seminars in Veter-
inary Medicine and Surgery (Small Animal) 5,
178-186

NiesseN, S. J. M., PeTrig, G., GuapiANo, F., KHALID, M.,
SmytH, J. B. A., MaHoNEy, P. & CHurcH, D. B.
(2007a) Feline acromegaly: an underdiagnosed
endocrinopathy. Journal of Veterinary Internal
Medicine 21, 899-905

Niessen, S. J. M., KraLp, M., PeTRIE, G. & CHurcH, D. B.
(2007b) Validation and application of a radioim-
munoassay for ovine growth hormone in the diag-
nosis of acromegaly in cats. Veterinary Record
160, 902-907

NormAN, E. J. & Mooney, C. T. (2000) Diagnosis and
management of diabetes mellitus in five cats with
somatotrophic abnormalities. Journal of Feline
Medicine and Surgery 2, 183-190

PeTerson, M. E., TAYLOR, R. S., Greco, D. S., NELson, R.
W., RanpoLpH, J. F., Foooman, M. S., MoroFr, S. D.,
MorrisoN, S. A. & LotHrop, C. D. (1990) Acromeg-
aly in 14 cats. Journal of Veterinary Internal Med-
icine 4, 192-201

STARKEY, S. R., TaN, K. & CHuRcH, D. B. (2004) Inves-
tigation of serum IGF-I levels amongst diabetic
and non-diabetic cats. Journal of Feline Medicine
and Surgery 6, 149-155

Journal of Small Animal Practice « Vol 49 + November 2008 « © 2008 British Small Animal Veterinary Association



