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CASE REPORT

Use of thyroid scintigraphy and pituitary
immunohistochemistry in the diagnosis of
spontaneous hypothyroidism in a mature cat
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A 12-year old, castrated male domestic shorthair cat presented with a 2-year
history of poor hair coat, seborrhea, generalized pruritus and otitis externa. Low
circulating concentrations of total serum thyroxine (TT,) and free thyroxine (fT,)
and an elevated thyroid stimulating hormone concentration supported

a diagnosis of primary hypothyroidism. Thyroid scintigraphy did not show
uptake of radioactive technetium in the thyroid area. Treatment with
levothyroxine resulted in clinical improvement. Recurrence of dermatitis 8
months after onset of treatment resulted in euthanasia of the cat. On
post-mortem examination, thyroid tissue was not identified on gross or
histological examination. Pituitary immunohistochemistry identified
hyperplasia of chromophobe cells.
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12-year old, neutered male domestic short-
A hair cat was referred to the Ontario Veteri-

nary College Teaching Hospital (OVC-TH)
for evaluation of suspected hypothyroidism. Poor
hair coat, alopecia, seborrhea and pruritus had been
reported over the preceding 2 years, and did not im-
prove with treatment using bimonthly methylpredni-
sone acetate (Depomedrol; Upjohn) injections or with
a hypoallergenic diet trial (Hill's d/d venison and
green pea diet; Hill’s Pet Nutrition). Intermittent oti-
tis externa had also occurred in the previous 2 years,
and temporary resolution was gained after treatment
of each episode, initially with miconazole/polymyxin
B/prednisolone acetate ear drops (Otomax; Schering-
Plough), and then with gentamicin/betamethasone/
clotrimazole ear drops (Surolan; Merial Canada).
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Progressively lethargy had developed 4 months prior
to referral. The cat had access to the outdoors, and
was routinely vaccinated for feline leukemia virus
and rabies.

A complete blood count (Advia 120, Bayer Diagnos-
tics) performed 4 months prior to referral, and 1 month
following the last methylprednisone injection, docu-
mented moderate lymphopenia (0.5 x 10°/ml; reference
interval (RI) 1.5—7.0 x 10°/1) and mild eosinophilia
(1.8 x 10%/mL; RI0—1.5 x 103/m1). A serum biochemical
profile (Hitachi 911 Automatic Analyzer, Roche Labora-
tories) was unremarkable. The total serum thyroxine
(TT4) level (Immulite, Diagnostic Products Corporation)
was low (7.6 nmol/L RI 13.0—52.0 nmol/1 [0.59 mg/dl;
RI 1.0—4.1 mg/dl]). The serum TT, concentration was
subsequently evaluated on three separate occasions
over the following 4 months and remained consistently
low (<5.0 nmol/1 [<0.39 mg/dl]). Marked elevation of
the thyroid stimulating hormone (TSH) level was de-
tected, using a canine-specific (cTSH) chemiluminescent
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immunometric assay (Immulite; Diagnostic Products
Corporation) (3.29 ng/ml; RI 0—0.6 ng/ml), and free Ty
(fT4) measured by equilibrium dialysis assay (Nichols
Institute Diagnostics) was low (<3.4pmol/l; RI
16.0—55.0 pmol/1 [<0.26 ng/dl; RI 1.2—4.3 ng/dI]).
Based on the low serum TT, and fT, concentrations, as
well as the elevated cTSH, primary hypothyroidism
was suspected.

Upon evaluation at the OVC-TH, the cat was quiet
but alert and responsive. Heart and respiratory rates
were normal, and the cat was hypothermic (rectal
temperature of 37.4°C [99.3°F]). A poor hair coat
with diffuse seborrhea was present, and the hair
was easily epilated. Bilateral otitis externa was
evident. A feline leukemia/feline immunodeficiency
virus enzyme-linked immunosorbent assay test
(Snap FIV Antibody/FeLV Antigen Combo Test;
Idexx) was negative.

o . Yl
AR LN )
b SR e

Fig 1. Right lateral (a) and ventral (b) views of the thyroid
scan. Note the radioisotope uptake in the salivary
glands (arrows), while there is no uptake visible in the cervi-
cal (thyroid) region.
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The cat was sedated with acepromazine (0.02 mg/kg
IV) (Atravet; Ayerst) and butorphanol (0.2 mg/kg IV)
(Torbugesic; Ayerst). Then, 135MBq of sodium
99mTc-pertechnetate (99mTcO4-) was given intrave-
nously. Images of the head, neck and cranial thorax
were obtained 1 h post injection with a gamma camera
(Technicare Omega 500 gamma camera) and processed
using a dedicated nuclear scintigraphy computer and
software (Mirage). Normal radiopharmaceutical up-
take was evident in the zygomatic salivary glands,
but radioactivity was not evident in the thyroid region
(Fig 1, normal shown in Fig 2). A diagnosis of hypothy-
roidism was confirmed on the basis of the nuclear scin-
tigraphy study. Levothyroxine (0.1 mg PO q24h)
(Synthroid; Abbott Laboratories) was administered.

Four weeks after initiation of levothyroxine therapy,
the cat was more active, and TT, levels were normal
(21.9 nmol/I [1.7 mg/dl]). TSH levels were not mea-
sured at this time. The hair coat and skin were markedly
improved, with only mild residual seborrhea and otitis
externa. The owner reported a decrease in the excessive
grooming, interpreted as a decrease in the pruritus. The
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Fig 2. Right lateral (a) and ventral (b) views of normal thy-
roid radioisotope uptake in a euthyroid cat (arrows).
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alopecic areas were still present but had not increased in
area, and the hair was no longer easily epilated. The cat
was reportedly becoming more active. The cat was lost
to follow-up until 8 months after diagnosis of hypothy-
roidism. At that time, the cat presented to the referring
veterinarian with a 2 month history of sporadic vomit-
ing and diarrhea. The owner noted the presence of mul-
tifocal skin excoriations and excessive grooming
behavior in the previous 1 month. The owner declined
further diagnostic evaluation and elected euthanasia.
On post-mortem examination, the entire cervical re-
gion was sectioned in attempt to identify thyroid tissue
histologically. Additionally, potential sites for ectopic
thyroid tissue were examined, from the base of the
tongue to the base of the heart. However, no identifiable
thyroid tissue was found on either gross or histologic ex-
amination. Pituitary hyperplasia, characterized by pro-
liferation of chromophobe cells commonly forming
follicular structures that contained eosinophilic globoid
material as well as an increase of acidophilic cells charac-
terized by abundant homogenous pale eosinophilic
cytoplasm, was present (Fig 3). Using immunohisto-
chemistry, the chromophobe cells were strongly positive
for TSH (Fig 4) whereas the acidophilic cells stained
with oxytocin (Fig 5). Both cell types were negative
for adrenocorticotropic hormone, follicle-stimulating
hormone, melanocyte-stimulating hormone and endor-
phin. Normal feline pituitary tissue was used as a control
for the immunohistochemistry. The control pituitary
tissue identified thyrotroph cells present only in the
anteromedial portion of the pars distalis and oxytocin-
expressing cells were identified only in the neurohy-
pophysis. Random patchy areas of alopecia and crusting
were noted grossly over the lateral hind limb and in the
inguinal areas bilaterally. Histologically, mild inflamma-
tion was noted in the dermis of these areas. The inflam-
mation consisted mostly of eosinophils, with occasional
mast cells noted. Mild epithelial hyperplasia was noted
in the affected areas. Mild hyperkeratosis, mostly ortho-
keratotic with occasional parakeratotic areas, was over-
lying the epithelium. Rare cellular crusts, comprised of
degenerate granulocytes, were present within the areas

Fig 3. Pituitary cell hyperplasia, with proliferation of chro-
matophobe cells and an increase of acidophilic cells. Hema-
toxylin and eosin stain, bar =100 pm.
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Fig 4. Immunohistochemistry staining with TSH. The pitu-
itary chromatophobe cells are strongly positive for TSH.
TSH stain, bar =100 pm.

of hyperkeratosis. There were no lesions in the gastroin-
testinal tract or other organ systems to explain the inter-
mittent vomiting and diarrhea. Several multifocal areas
of nodular hyperplasia were present in the pancreas, but
there was no evidence of inflammation or fibrosis indic-
ative of acute or chronic pancreatitis. Post-mortem
diagnoses of primary hypothyroidism and allergic
dermatitis were made.

While spontaneous hypothyroidism is a common
endocrinopathy in dogs, it is rarely reported in cats.
Many commercial laboratories offer measurement of
TT4 concentrations as part of a geriatric feline profile
to screen for hyperthyroidism. The most common
cause of low serum TT, concentrations in cats is con-
current non-thyroidal illness."*

Iatrogenic hypothyroidism is a well-recognized
potential complication after treatment of cats for hyper-
thyroidism, and can occur after bilateral thyroidec-
tomy,"** radioactive iodine treatment,”’”” or overdose
of anti-thyroidal drugs." Up to 30% of hyperthyroid
cats treated with radioactive iodine will develop hypo-
thyroidism after treatment, although this is often
transient.”® Treatment of iatrogenic hypothyroidism
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Fig 5. Immunohistochemistry staining with oxytocin. The
pituitary acidophilic cells are strongly positive for oxytocin.
Oxytocin stain, bar =100 pm.
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in cats is rarely required, as only a small number of these
cats develop clinical signs of hypothyroidism."

Clinical signs of adult-onset feline hypothyroidism
are similar to those reported for dogs. The most com-
mon clinical signs of hypothyroid adult cats include
lethargy, weight gain, depression, hypothermia and
bradycardia.” Dermatological abnormalities reported
with hypothyroid cats include tail head alopecia,
hyperkeratosis, hyperpigmentation, seborrhea and
pyoderma.”'® Cardiovascular abnormalities, includ-
ing bradycardia and decreased cardiac contractility,
can develop secondary to hypothyroidism. Neuropa-
thies associated with hypothyroidism have been
reported in dogs, but not in cats.!

Diagnosis of hypothyroidism can be challenging in
both dogs and cats. Low or low-normal serum TT,
levels are often caused by non-thyroidal illness (ie, eu-
thyroid sick syndrome) or administration of drugs
such as corticosteroids and phenobarbital.'* Free T,
measured by equilibrium dialysis is less likely to be
influenced by non-thyroidal illness and drug adminis-
tration.! Similar to dogs, this assay may have in-
creased sensitivity and specificity when diagnosing
hypothyroidism in cats."®'" However, it has been
shown that 6—12% of cats with non-thyroidal illness
have elevated fT, levels, while 3—17% of cats with
non-thyroidal illness have fT, levels below the refer-
ence range.z’]2 Serum tri-iodothyronine (T3) levels
are usually below the reference range in hypothyroid
cats. However, this test is unreliable in the identifica-
tion of dogs with hypothyroidism and its utility in
cats is questionable. In some clinician’s experience,
a normal serum T3 concentration does not rule out
hypothyroidism in a cat with low serum TTy.' The
canine TSH immunoradiometric assay has recently
been validated for feline use.’>'* Similar to dogs,
elevation of TSH is thought to be consistent with
a diagnosis of primary hypothyroidism."

The cat presented in this report had low TT, and fT,
concentrations, with elevated serum TSH levels, con-
sistent with primary hypothyroidism. Thyroid nuclear
scintigraphy was used as a non-invasive technique to
confirm the diagnosis of primary hypothyroidism.
Normal thyroid scintigraphy (Fig 2) in a cat is charac-
terized by wuniform radiopharmaceutical uptake
throughout both thyroid lobes, which have smooth
margins. The radiopharmaceutical uptake is usually
quantified by comparison with the zygomatic salivary
gland uptake in the form of a ratio.'”” The normal
feline thyroid to salivary ratio is 0.48—1.66.'°

Primary hypothyroidism accounts for over 95% of ca-
nine cases of hypothyroidism, and is usually caused by
lymphocytic thyroiditis (analogous to Hashimoto’s thy-
roiditis in humans) or idiopathic atrophy of the thyroid
gland.""” In the only previously reported case of adult-
onset feline hypothyroidism, thyroid biopsy identified
marked interstitial lymphocytic infiltrate, similar to lym-
phocytic thyroiditis observed in dogs and people.' The
cause of primary hypothyroidism was not determined in
the case presented in this report. Marked thyroid
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atrophy noted at postmortem could explain the lack of
identifiable thyroid tissue in the cat in this report. It
has been suggested that atrophy of the thyroid gland
may be the result of end-stage lymphocytic thyroid-
itis."'"® However, when dogs with biopsy-confirmed
lymphocytic thyroiditis progressed to an atrophied
stage, residual inflammatory infiltrate persisted in the
thyroid region.'® Given the lack of identifiable thyroid
tissue, as well as lack of inflammatory infiltrate in the
thyroid region, idiopathic thyroid atrophy is a possible
etiology of hypothyroidism in this cat. Additionally, thy-
roid atrophy is a response to levothyroxine supplemen-
tation, and therefore treatment of the cat may be
responsible for the lack of thyroid tissue on post-mortem
examination. The lack of thyroid tissue identified on thy-
roid scintigraphy suggests marked atrophy of the thy-
roid gland was present even prior to levothyroxine
therapy. However, the presence of a small number of thy-
roid follicles taking up 99mTcO4- below the threshold re-
quired for scintigraphic detection cannot be ruled out.
There was no previous history of trauma or surgery in
the cervical region. Lack of blood flow to the thyroid tis-
sue could explain thyroid atrophy. The cat wore a collar
and trauma to the cervical region affecting thyroidal tis-
sue and/or its blood supply cannot be ruled out. While
there were no signs of thromboembolic disease or ath-
erosclerosis that could have led to a local lack of blood
flow in this cat, the onset of clinical signs preceded the
post-mortem examination by at least 8 months and,
therefore, these changes may not have been apparent.

The proliferating chromophobe cells that secreted
abundant homogenous pale eosinophilic globoid ma-
terial in the pituitary gland were confirmed by immu-
nohistochemistry to produce TSH. The presence of
TSH in this cat’s pituitary was unexpected, as ade-
quate supplementation with levothyroxine should
provide sufficient negative feedback to the pituitary
resulting in low to undetectable levels of TSH. The ex-
pression of TSH in the pituitary may be due to under-
supplementation of this cat’s hypothyroid condition.
The TT, was within the normal reference range (21.9;
RI 13—52nmol/1l) 1 month after onset of treatment.
At this time the dose was not adjusted, and a recheck
of the thyroid profile was recommended in another 1
month. Unfortunately, the cat did not return for this re-
check and the case was lost to follow-up until the cat
presented 8 months after diagnosis with skin lesions
and gastrointestinal tract signs. During this time, the
client had been giving the same dose of levothyroxine.
Thyroxine absorption in dogs is highly variable, and it
is possible that the initial dose prescribed was not
sufficient to adequately supplement this cat.

The increase in oxytocin uptake by the acidophilic
cells in the anterior pituitary gland was an unexpected
finding as oxytocin is normally expressed in the pos-
terior pituitary gland. Human pituitary adenomas
can retain function and may have the ability to secrete
new hormones including oxytocin.'”* However, a pi-
tuitary adenoma was not identified histologically in
this case and, therefore, does not explain the presence
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of oxytocin expression in the pituitary of this cat. Non-
tumorous pituitary cells can adapt to systemic
demands requiring hypersecretion of a specific hor-
mone, resulting in transdifferentiation whereby the
cells of one line transform into another.??> However,
pituitary cell transdifferentiation in hypothyroid
humans has only described the transdifferentiation
of somatotrophs into thyrotrophs, and does not ex-
plain the presence of oxytocin-staining cells in the
anterior pituitary of this hypothyroid cat.*’

Hypothyroid cats may be treated with thyroxine sup-
plementation, ata dosage of 0.05—0.1 mg/cat orally once
a day. Therapeutic monitoring and subsequent adjust-
ment of the dosage can be performed as in dogs. Progno-
sis for adult-onset hypothyroidism in dogs is good, and
mostadult dogs with primary hypothyroidism receiving
appropriate therapy will not have an altered lifespan.’ In
the previous report of a cat with spontaneous adult-on-
set hypothyroidism, rapid clinical response to thyroid
hormone supplementation was observed.'’ Long-term
prognosis has not been evaluated.

Spontaneous adult-onset hypothyroidism is rare in
cats and has similar clinical features to primary hypo-
thyroidism in adult dogs. Other systemic illness must
be ruled out in any cat with a low thyroid hormone
level. Additional diagnostics in a cat with suspected
hypothyroidism include measurement of fT, and
TSH. Nuclear scintigraphy of the thyroid gland can
identify primary hypothyroidism in a cat. However,
the use of this diagnostic test for diagnosis of hypo-
thyroidism is limited to specialized facilities. Similar
to hypothyroid dogs, cats with adult-onset primary
hypothyroidism appear to respond well to thyroid
hormone supplementation.
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