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Primary Hypoparathyroidism in a Miniature Schnauzer Dog

Min-Hee Kang and Hee-Myung Park'

BK21 Basic & Diagnostic Veterinary Specialist Program for Animal Diseases and Department of Veterinary Internal Medicine,
College of Veterinary Medicine, Konkuk University, Seoul 143-701, Korea

(Accepted : December 09, 2009)

Abstract : A 7-year-old intact female, Miniature Schnauzer dog was presented with an acute seizure episode and
tremors. Fever and panting were noted when presented. Physical examination revealed apparent forelimb muscle rigidity,
fasciculations and stiff gait. Characteristic laboratory findings in this dog were severe hypocalcemia with
hyperphosphatemia. The low serum concentration of intact parathyroid hormone and ionized calcium levels were
consistent with the diagnosis of primary hypoparathyroidism. In addition, there were increased urinary excretion of
calcium and decreased urinary excretion of phosphorus in this case. Urgent treatment was initiated with 10% calcium
gluconate. The dog remained healthy with vitamin D analogue and oral calcium supplementation. A transient
hyperphosphatemia was controlled well with sevelamer hydrochloride. To the author’s knowledge, this is the first case
report describing the clinical and laboratory characteristic features of canine primary hypoparathyroidism and its clinical

outcome in Korea.
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Introduction

Calcium plays an essential role in intracellular and extra-
cellular metabolic process. Therefore, calcium homeostasis is
accurately regulated through the action of parathyroid hor-
mone (PTH), vitamin D and calcitonin (1). Primary hypopar-
athyroidism is a relatively rare disease in dogs and cats (1-3).
In dogs, it is most commonly caused by immune-mediated
destruction of the parathyroid glands, which decreased abso-
lute or relative production of PTH (2,3). The diagnosis of pri-
mary hypoparathyroidism was based on the neurologic and
neuromuscular abnormalities, the concurrent hypocalcemia and
hyperphosphatemia, the low serum concentration of intact
PTH with an low serum ionized calcium concentration, and the
resolution of the clinical signs following the administration
of a 10% calcium gluconate solution (1,4,5).

The following case report describes the clinical and labora-
tory features of primary hypoparathyroidism and treatment
outcomes. This is the first case report of canine primary hypo-
parathyroidism in the dog in Korea.

Case

A 7-year-old intact female, Miniature Schnauzer dog was
admitted for evaluation of seizure like episode, muscle twitch-
ing and forelimb stiffness. Initial treatment by the referring
veterinarians consisted of diazepam. When presented, the dog
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was mildly depressed, but was alert and responsive. Menta-
tion and cranial nerve examination were normal. Physical
examination revealed apparent forelimb muscle rigidity, fas-
ciculation and stiff gait. Fever and panting were also noted. No
other abnormalities were noted on the physical examination.
Hematological and serum biochemical tests revealed hypoc-
alcemia (total calcium; 4.4 mg/dL, reference range, 9.3-12.1),
low ionized calcium (0.73 mmol/L; reference range, 1.15-1.35
mmol/L), and hyperphosphatemia (7.4 mg/dL, reference range,
1.9-5.0 mg/dL). Alanine aminotransferase (ALT) (113 U/L, ref-
erence range; 17-78 U/L), aspartate transferase (AST) (96 U/L,
reference range; 17-44 U/L), alkaline phosphatase (ALP)
(326 U/L, reference range; 0-142 U/L) and creatine kinase (CK)
(>2000 U/L, reference range; 49-166 U/L) were all elevated.
Results of radiologic examination and urinalysis were not
remarkable. An electrocardiogram (ECG) produced no abnor-
malities. The laboratory examinations suggested that severe
hypocalcemia were the cause of these clinical signs. In this
dog, the albumin, blood urea nitrogen and creatinine concen-
trations were normal, ruling out hypocalcemia as hypoalbumin-
emia, renal failure and intestinal malabsorption, are common
conditions associated with hypocalcemia. Historically, ethyl-
ene glycol toxicity, phosphate enemas and nutritional second-
ary hyperparathyroidism were also ruled out. Primary
hypoparathyroidism was strongly suspected and further exam-
inations were performed to confirm this condition. Serum was
tested for intact parathyroid hormone (PTH), serum lipase
and magnesium concentrations. Low serum PTH concentrations
(0.156 pmol/L; reference range, 2-13 pmol/L) were noted. How-
ever, serum lipase (55 U/L; reference range, 13-60 U/L) and
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magnesium (2.26 mg/dl, reference range, 1.5-2.7 mg/dl) con-
centrations were normal. Urinary fractional excretion of cal-
cium (FyCa) and phosphorus (F;P) were also measured. The
FrCa value was increased (4.7%, reference range, 0.05~
0.56%) and the FiP value was decreased (2.7%, reference
range, 3.0~39.0%). This was consistent with primary hypo-
parathyroidism. Based on the history, clinical signs, physical
examinations and laboratory findings, the present case was
diagnosed as a primary hypoparathyroidism in a dog.

Treatment was initiated with the intravenous administration
10% calcium gluconate (1 ml/kg, over 10 to 30 minutes) while
monitoring with an electrocardiograpy (ECG) for arrhyth-
mias. The blood calcium level increased to 7.7 mg/dl 3 hours
after injection of bolus 10% calcium gluconate solution. The
forelimb rigidity and fasciculation resolved after calcium
infusion but the dog still had a stiff gait. Administration of a
vitamin D analogue (calcitriol, 0.04 pg/kg/day, PO; Asia Pharm,
Seoul, Korea) and oral calcium supplementation (calcium
carbonate 500 mg PO q 8 hrs; Bayer Korea, Seoul, Korea)
were started. A constant-rate infusion of 10% calcium glucon-
ate (1 : 4 dilutions) in sterile 0.9% saline (10 ml/kg per hour)
was consecutively administered for three days with daily
monitoring of serum calcium concentration (Table 1).

The clinical signs of the dog were improved over the next
3 days, although serum phosphorous concentration increased to
9.1 mg/dl. Sevelamer hydrochloride (Renagel®, 60 mg/kg/day,
PO; Genzyme Corp., Cambridge, MA) was administered. The
dog was discharged from the hospital on continuing calcitriol,
calcium carbonate, and sevelamer hydrochloride treatment.
The serum calcium and phosphorus concentration had stabi-
lized to the normal range by 7 days following discharge. The
dog remained clinically normal and serum calcium concen-
tration remained within the reference range 5 months after
admission.

Discussion

Primary hypoparathyroidism is most common in middle-
aged, female dogs (1,4). Any dog breed can be affected, but
it has been the most frequently reported in German shepherd
and Miniature Schnauzers. (1,3). The most common clinical
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signs were focal of diffuse muscle tremors or twitching, gen-
eralized seizure, stiff gait, rear leg muscle pain/cramping and
behavior changes such as restless, nervous, anxious, aggres-
sive, reluctant to be touched. Decreased activity, weakness,
vomiting, diarrhea, and weight loss were less commonly
detected (1-5). The seven-year-old, intact female Miniature
Schnauzer dog in this case had compatible signalments and
clinical signs with primary hypoparathyroidism.

The cause of primary hypoparathyroidism in dogs is still
unknown. However, the autoimmune process of the sporadic
form of idiopathic hypoparathyroidism in humans have been
well defined through the detection of antibodies against par-
athyroid tissue (3,7). Histological findings of lymphocytic and
plasmacytic infiltration of the parathyroid glands have been
identified to be relatively common in dogs (2,3,5,8). This
supports the hypothesis of an immune-mediated pathogenesis
of hypoparathyroidism in dogs due to circulating autoantibod-
ies against parathyroid tissue have not been demonstrated in
dogs (3,6).

In this dog, other causes of hypocalcemia concurrent with
hyperphosphatemia were all excluded through historically,
clinically and various laboratory examinations. The markedly
low serum PTH concentrations with low ionized calcium and
good prognosis following calcium supplementation supported
the definite diagnosis of primary hypoparathyroidism. How-
ever, histological examination of the parathyroid gland in this
dog was not performed, thus, the underlying cause was not
determined and the etiology of this dog was classified as
idiopathic.

In human literature, the urinary excretion of calcium, phos-
phorus, and hydroxyproline was diminished in the case of
concurrent hypocalcemia and mild hyperphosphatemia (9).
Normally, FrCa and F¢P were expected to be increased and
decreased, respectively, in dogs with hypoparathyroidism (5).
However, veterinary literature showed high of F;Ca values
(in the upper half of the reference range) and low of F.P values
(in the lower end of the reference range), which was consid-
ered as diminished extracellular calcium concentrations and
subsequent reduced renal excretion or unidentified mecha-
nisms (5). In this case, the FCa value was increased (4.7%,
reference range, 0.05~0.56%) and the F P value was decreased

Table 1. Laboratory findings in a dog with a primary hypoparathyroidism

Interval after first examination

Parameters 0 3 H 1D
Total Serum Calcium

(mmol/L) 44 7.7 5.9
Tonized Calcium x

(mmol/L) 0.73 ND ND
Serum Phosphate

(mmol/L) 7.4 7.9 7.1

Intact PTH

(pmol/L) 0.156 ND ND

2D

5.8

ND

6.6

ND

3D 5D 10 D sgp  Reference
Range
8.5 12.1 1.2 11.4 93-12.1
ND ND ND ND 1.15-1.35
9.1 6.6 45 42 1.9-5.0
ND ND ND ND 2-13

*ND : not done. H : hours, D : days
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(2.7%, reference range, 3.0~39.0%). Thus, it was consistent
with the expected results in primary hypoparathyroidism,
supporting the diagnosis of primary hypoparathyroidism.

The therapeutic goal of primary hypoparathyroidism is to
increase serum calcium concentrations and maintain them just
below or at the low end of reference range (1). Using vita-
mine D analogues and calcium supplements were ideal treat-
ment options; however hyperphosphatemia was a common
complications (1,10). This dog showed hyperphosphatemia
all along because the lack of PTH increased the serum phospho-
rus concentration (1,9). Furthermore, the hyperphosphatemia
worsened on third day due to the vitamin D analogue which
increased both serum calcium and phosphorous levels. Seve-
lamer hydrochloride is an oral phosphate binder preferred in the
treatment of chronic kidney disease because of fewer adverse
effects (11). The dog in this report had a good response to
this oral phosphate binder.

In this case report, we described the first case of canine
primary hypoparathyroidism in Korea.

In conclusion, this case demonstrates that the appropriate
treatment including correcting electrolytes imbalances could
be crucial in controlling this endocrine disease, based on the
characteristic clinical signs and laboratory results of primary
hypoparathyroidism.
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