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Abstract

A 4-year-old female Cocker spaniel weighing 7.74 kg was presented with a seven-month history of leth-
argy and skin problems. On the basis of clinical history, physical examination, laboratory tests, electro-
cardiogram, radiography, ultrasonography, and thyroid function tests, the dog was diagnosed as 
hypothyroidism. The dog was administered levothyroxine and presented a good response to the therapy. 
However, uncontrolled for about 6 months, the dog was re-admitted to hospital with depression and 
three seizure episodes. The dog was diagnosed as hypothyroidism with concurrent myxedema coma and 
gallbladder mucocele. With fluid therapy and administration of levothyroxine, the dog was successfully 
controlled for 3 months after starting treatment. This report describes the clinical features and successful 
treatment of a Cocker spaniel dog with concurrent hypothyroidism and myxedema coma.
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INTRODUCTION

  Hypothyroidism, a common endocrine disorder in 
dogs, is the result of deficit of the active thyroid hor-
mones, triiodothyronine (T3) and thyroxine (T4) (Dixon 
et al, 1999; Mooney, 2011). Hypothyroidism may devel-
op when any part of the hypothalamic-pituitary-thyroid 
axis is impaired and may be acquired or congenital. 
Congenital hypothyroidism, which is uncommon in vet-
erinary medicine, can arise as a result of iodine defi-
ciency, dyshormonogenesis, and thyroid dysgenesis (Cha-
stain et al, 1983; Park and Chatterjee, 2005). Acquired 
hypothyroidism can be primary, secondary, or tertiary. 
Primary hypothyroidism accounts for most cases of hy-
pothyroidism in dogs and are caused commonly by lym-
phocytic thyroiditis or idiopathic thyroid atrophy. Other 
rare forms, secondary and tertiary hypothyroidism, arise 
from a defect in the pituitary or the hypothalamus and 

the causes include a tumor or surgical extirpation (Gra-
ham et al, 2007; Mooney, 2011). Because thyroid hor-
mones are involved in almost any organ system, clinical 
signs of hypothyroidism may be vague and non-specific, 
but the most common clinical features are dermato-
logical and metabolic changes (Dixon et al, 1999; Fino-
ra and Greco, 2007; Jaggy et al, 1994). Neurologic dis-
orders, cardiovascular abnormalities, myopathies, repro-
ductive abnormalities, and ocular abnormalities also have 
been reported (Atkinson and Aubert, 2004; Finora and 
Greco, 2007; Panciera, 2001). Common laboratory find-
ings associated with hypothyroidism are hypercholestero-
lemia, hypertriglyceridemia, and hyponatremia in serum 
biochemistry results due to the decrease in normal lipid 
metabolism, and nonregenerative anemia in complete 
blood count results (Ferguson, 2007; Graham, 2009; 
Mooney, 2011). Thyroid function tests are largely help-
ful for evaluating hypothyroidism but can be influenced 
by many factors including sick euthyroid syndrome and 
some drugs. These tests include total T4, free T4, endog-
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Fig. 1. Dermatologic features of 
the bridge of the nose 
(A), the abdomen (B), 
and the back (C) of the 
dog. (A) Alopecia and 
thickened skin were ob-
served. (B, C) Genera-
lized alopecia and dan-
druffs are present. 

Fig. 2. Skin biopsy of the dog. 
Hyperkeratosis (A; black 
solid arrows), follicular 
atrophy (B; Arrow heads),
and telogen phase of the 
hair (B; Arrow heads) 
were observed. 

enous TSH, antithyroglobulin antibodies, total T3, thy-
roid-stimulating hormone (TSH) stimulation test, and 
thyrotropin releasing hormone (TRH) stimulation test 
(Ferguson, 2007; Graham, 2009). 
  A rare manifestation of severe hypothyroidism is 
myxedema coma, which is characterized by altered men-
tation, hypothermic without shivering, and nonpitting 
edema. This condition is considered an emergency and 
may be successfully treated by aggressive supportive 
therapy and rapid thyroid hormone replacement (Atkin-
son and Aubert, 2004; Finora and Greco, 2007).
  This report describes the clinical, clinicopathological, 
radiographic, ultrasonographic, and electrocardiographic 
features and thyroid function test results in a Cocker 
spaniel dog with hypothyroidism concurrent with myx-
edema coma, and demonstrates the successful results of 
immediate and intensive supportive treatment. 

CASE REPORT

  A 4-year-old female Cocker spaniel weighing 7.74 kg 

was admitted to the Veterinary Medical Teaching Hospi-
tal of Chonbuk National University with a 7 month his-
tory of lethargy and skin problems. On physical exami-
nation, marked mental dullness, bradycardia and derma-
tologic abnormalities including seborrhea, scaly skin, 
generalized alopecia, pruritus, and thickened skin were 
found (Fig. 1). Results of complete blood counts (CBC) 
revealed normochromic normocytic anemia (HCT=28.7%; 
reference range, 37.0∼54.0%, MCV=70 μm3; reference 
range, 60∼74 μm3, MCHC=34.1 g/dl; reference range, 
32.0∼36.0 g/dl). Results of serum biochemical profiles 
revealed hypercholesterolemia (Cholesterol=484 mg/d; 
reference range, 110∼320 mg/d) and mild hyperkalemia 
(K=5.9 mmol/L; reference range, 3.5∼5.8 mmol/L). 
Skin tests including superficial and deep scraping, tap-
ing, dermatophyte test medium culture, and wood lamp 
examination and radiographic films of abdomen showed 
no abnormalities. The result of the skin biopsy was con-
sistent with endocrine dermatoses (Fig. 2). On electro-
cardiogram (ECG), bradycardia with sinus arrest was 
detected.
  Based on these findings, the dog was suspected of 
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Fig. 3. Dermatologic features of 
the dog 5 weeks after ini-
tiating therapy (A, B). 
Improvement of derma-
tologic abnormalities was
detected. 

having hypothyroidism and thyroid function tests were 
performed. The concentration of total T4 was 0.7 μg/dl 
(lower limit range: 0.8∼1.0 μg/dl) and the concentration 
of free T4 was 0.02 ng/dl (lower limit range: 0.5∼0.8 
ng/dl). TRH stimulation test revealed that the initial 
concentration of total T4 was 0.8 μg/dl, the concen-
tration of TSH 30 minutes after administration of TRH 
was 0.01 mU/L (reference range: 0.03∼0.6 mU/L), and 
the concentration of total T4 4 hours after administration 
of TRH was 0.8 μg/dl.
  The final diagnosis was made as hypothyroidism and 
the patient was treated with Levothyroxine (SynthyroidⓇ, 
Bukwang Pharm Co, Seoul, Korea, 0.02 mg/kg PO, 
BID), Seborrhytic shampoo (SebacleanⓇ, Careside Korea, 
Seoul, Korea), and Benzoyl peroxide (PeroxydermⓇ, 
Vetoquinol, Poland) for thyroid hormone supplementa-
tion and improvement of dermatologic abnormalities, 
respectively.
  The hematocrit value, serum cholesterol level, and 
concentration of total T4, free T4, and endogenous TSH 
were returned to normal range in the second week of 
therapy. Dermatologic abnormalities improved in 5 weeks 
(Fig. 3). 
  Six months after the last visiting without therapy, 
however, the patient was presented again with a history 
of anorexia and three times of seizure episodes. On phys-
ical examination, mild hypothermia and remarkable de-
pression were found. Neurologic examination revealed 
delayed proprioception and wheel barrowing in both pel-

vic limbs. Decreased facial sensation was also observed. 
The CBC was within normal limits. Results of serum 
biochemical profiles noted hypercalcemia (13.2 mg/d; 
reference range, 7.9∼12.0 mg/d), hypercholesterolemia 
(>5,200 mg/d; reference range, 110 to 32-mg/d), hypo-
natremia (142 mmol/L; reference range, 144∼160 mmol/L), 
and hyperalbunemia (4.90 mg/d; reference range, 2.3∼
4.0 mg/d). Radiographic findings showed no abnormali-
ties. On abdominal ultrasonography, mucocele is the on-
ly significant finding. The concentration of total T4 was 
lower than 0.4 μg/dl (reference range: 1.0∼4.0 μg/dl), 
free T4 was lower than 0.3 ng/dl (reference range: 0.6∼
3.7 ng/dl), and endogenous TSH was 0.80 ng/ml (refer-
ence range: 0.05∼0.42 ng/ml). According to these re-
sults, hypothysoidism concurrent with myxedema coma 
and mucocele was the definitive diagnosis. 
  During hospitalization, fluid therapy of 0.9% sodium 
chloride was continued at 26 mL/h. Levothyroxine was 
given. Clemastine (0.05 mg/kg PO bid) and Cephalexin 
(25 mg/kg PO bid) were administrated for antibiotic 
therapy. Ursodeoxycholic acid (UDCA, 10 mg/kg PO 
bid) as choleretics and hepatoprotective drugs was giv-
en, as well as S-adenosyl-L-methionine (SAME, 9 mg/kg 
PO bid) for antioxidant and hepatoprotective effects. 
Passive rewarming was used over hours.
  Mental state improved in the first week after initiating 
treatment and the clinical pathologic abnormalities were 
resolved within 3 weeks. Mucocele was observed un-
changed on abdominal ultrasonography. 
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DISCUSSION

  Hypothyroidism is a frequently diagnosed endocrine 
disorder with nonspecific clinical sings. The most com-
mon clinical signs are associated with decreased meta-
bolic rate and dermatologic manifestations. A diagnosis 
of hypothyroidism is made based on clinical signs, phy-
sical examination, clinicopathologic findings, and thyroid 
function tests. Response to treatment was good in most 
dogs, but those with severe concurrent disease or neuro-
logic abnormalities were less likely to respond with com-
plete resolution of clinical signs (Scott-Moncrieff, 2007).
  Of the severe complications, myxedema coma is a 
rare and severe manifestation of hypothyroidism. The 
mortality rate for dogs is high, and a positive outcome 
is highly dependent on early recognition and treatment 
(Jaggy et al, 1994). Myxedema coma is characterized by 
changes in mental status, altered thermoregulation, and 
non-pitting edema of the skin. In this case, hypothermia 
and marked abnormalities of mental status such as men-
tal depression and seizures were presented. Myxedema-
tous deposition in the brain is responsible for the neuro-
logic changes. Hyponatremia can cause a further devel-
opment of mentation changes (Fliers and Wiersinga, 2003). 
Edema formation in the brain may cause alteration in 
the thermoregulatory center of the hypothalamus, leading 
to hypothermia without shivering. In addition, in the hy-
pothyroid state, there is decreased ATP use and thus de-
creased oxygen consumption and decreased heat gen-
eration (Atkinson and Aubert, 2004; Blois et al, 2008). 
Laboratory tests in this case revealed hyponatremia, se-
vere hypercholesterolemia, and a mild, nonregenerative 
anemia. Decreased cholesterol utilization and a decrease 
in the number of low density lipoproteins (LDL) re-
ceptors of the liver are responsible for hypercholestero-
lemia in hypothyroidism state. The anemia could be due 
to a decreased stimulation of erythropoiesis by eryth-
ropoietin and thyroid hormones (Finora and Greco, 
2007). Thyroid function tests indicated severe hypo-
thyroidism by low total T4, low free T4, and elevated 
TSH levels.
  Myxedema coma is considered as a medical emergency. 
Once it is diagnosed, immediate treatment is necessary. 
The goals of treatment include ventilation, passive re-

warming, and replacement of endogenous thyroid hor-
mone. In this case, the dog was administered 0.9% so-
dium chloride IV at 26 mL/h for support of blood pres-
sure and resolution of the hyponatremia. In myxedema 
coma, intravenous administration of levothyroxine is 
preferred to oral administration as decreased gastrointes-
tinal motility is seen in hypothyroidismand thus absorp-
tion of oral medications may be reduced (Henik and 
Dixon, 2000). However, it is likely that treatment with 
levothyroxine IV is uncommon simply because canine 
myxedema coma is rare. Further studies are needed to 
determine the dose and risks of levothyroxine IV admin-
istration in dogs with myxedema coma (Pullen and Hess, 
2006). In this case, oral thyroxine was administered be-
cause IV thyroxine was not available.
  It has been suggested that gall bladder mucocele 
(GBM) has relationship with endocrinopathies. A retro-
spective case-control study showed that the odds of 
GBM in dogs with hypothyroidism were three times that 
of dogs without hypothyroidism (Mesich et al, 2009). 
Management of GBM in this case was attempted by use 
of antibiotics and choleretics, including clemastine, 
cephalexin, UDCA, and SAMe. 
  In many hypothyroidism dogs, successful treatment 
has been reported. Clinical resolution of metabolic signs 
can be observed within 2 weeks of starting therapy, der-
matological signs resolve up to 3 months, and neuro-
logic deficits are improved rapidly but complete im-
provement would be achieved in 8-12weeks (Dixon et 
al, 2002). In myxedema coma dogs and humans, al-
though mortality rates can be high, successful treatment 
has been reported if immediate and intensive supportive 
care is made (Atkinson and Aubert, 2004; Finora and 
Greco, 2007; Yamamoto et al, 1999). In this case re-
port, the affected dog presented improvement of mental 
status and clinicopathologic abnormalities in a week af-
ter initiating therapy, remaining the mucocele unchang-
ed. No evidence of clinical and clinicopathological ab-
normalities was identified three months after therapy ex-
cept for the remaining gallbladder on ultrasonography.
  In conclusion, the dog in this case was diagnosed 
with hypothyroidism concurrent with myxedema coma, 
and immediately fluid therapy and thyroid hormone re-
placement were initiated. Myxedema coma is extremely 
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rare in dogs and the most challenging is recognizing the 
syndrome (Finora and Greco, 2007). Therefore, once a 
presumptive diagnosis has been made on the basis of 
signalment, clinical signs, and supporting clinicopatholo-
gical features, supplementation should be started imme-
diately, without waiting for the results of a T4 analysis 
(Atkinson and Aubert, 2004). The affected dog in this 
case had a good response to the therapy, resolving clin-
ical signs, clinicopathological changes, and abnormalities 
on thyroid tests.
  To the authors’ knowledge, this is the first report de-
scribing the clinical and laboratory features and the suc-
cessful treatment of hypothyroidism concurrent with 
myxedema coma in veterinary medicine of Korea. 
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