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Severe Intestinal Distension in a Dog with Primary Hypoparathyroidism
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Abstract : An 1-year-old, female, mixed-breed dog weighing 17 kg was referred for abrupt collapse. She had remarkable
hypocalcemia and hyperphosphatemia, and survey radiographs revealed a severe gas-filled intestine. Treatment with
serial injections of calcium gluconate was initiated promptly and most of the gastrointestinal distension disappeared
after 4 h. However, the clinical signs were not resolved completely. The serum intact parathyroid hormone concentration
was not elevated in the context of hypocalcemia, which suggested primary hypoparathyroidism. The clinical signs and
laboratory abnormalities in the patient were resolved completely 3 days after administration of calcium gluconate and
calcitriol. This case describes the unique presentation of severe gastrointestinal distension in a dog diagnosed with

primary hypoparathyroidism.
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Introduction

Among the intestinal motility disorders of small animals,
intestinal pseudo-obstruction is an uncommon clinical syn-
drome, which is characterized by a clinical presentation that
resembles bowel obstruction, i.e., failure of intestinal motil-
ity associated with pain and intestinal distention, but the
absence of mechanical obstruction (9). In humans, intestinal
pseudo-obstruction is divided into two unrelated forms,
namely, acute and chronic (6,7). However, intestinal pseudo-
obstruction in small animals has only been described as the
chronic, and there is still a lack of information regarding the
clear pathophysiology of intestinal pseudo-obstruction in
dogs compared with humans.

Primary hypoparathyroidism is an uncommon endocrine dis-
ease, which occurs as a consequence of an absolute or relative
deficiency of parathyroid hormone (PTH). PTH deficiency
causes hypocalcemia, which produces neuromuscular signs (4).
The definitive test for primary hypoparathyroidism is an evalu-
ation of the serum PTH concentration and the concurrent ion-
ized calcium concentration (4). To the best of our knowledge,
however, there is a lack of information available on severe
intestinal distension in dogs with hypoparathyroidism. Herein,
we describe the development and management of severe intes-
tinal distension mimicking intestinal pseudo-obstruction caused
by hypocalcemia in a dog with hypoparathyroidism.

Case

An l-year-old, intact female mixed-breed dog weighing
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17 kg was referred for abrupt collapse and ataxia, which had
developed suddenly in the morning. There was no previous
history of parturition and the owner reported that the dog was
depressed and anorectic for at least 3 days before presenta-
tion. At presentation, the dog was already unconscious and
recumbent with generalized tetanus. The rectal temperature
was 40°C, the heart rate was 220/min, the indirect systolic
blood pressure, determined using the Doppler method, was
115 mmHg, and the dog was panting. An electrocardiogram
identified mild Q-T interval prolongation.

Blood analyses and survey radiography were performed.
The electrolytes and biochemistry tests revealed severe hypo-
calcemia and hyperphosphatemia (Table 1), whereas the com-
plete blood counts detected no remarkable findings. The con-
centrations of serum intact parathyroid hormone (iPTH) and
magnesium were measured to differentiate the diagnosis of
the cause of hypocalcemia. The serum magnesium level was
slightly higher than the normal range (0.63 mmol/L [1.52
mg/dL], reference interval [RI] 0.28-0.49 mmol/L [0.69-1.18
mg/dL]), but the serum iPTH concentration was lower than
the RI (1.33 pmol/L [12.5 pg/mL], RI: 2.01-13.01 pmol/L
[18.9-122.6 pg/mL]). On the basis of these findings, the dog
was diagnosed to primary hypoparathyrodism, while other
possible causes of hypocalcemia and hyperphosphatemia
were ruled out based on the history and diagnostic findings.
Unexpectedly, the abdominal radiography disclosed severe
gastrointestinal distension, which suggested digestive tract
obstruction since the intestinal tract was filled throughout
with gas (Fig 1A).

The dog was hospitalized in the intensive care unit. Given
the severe hypocalcemia, calcium supplementation was initi-
ated. Calcium gluconate (10% Calcium gluconate, Daihan
Pharm Corp. Ltd, Seoul, Korea) was injected slowly at 9.3
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Table 1. Selected data from the blood analyses

Days
Variable Reference interval 0 1

AM PM AM PM 2 3
Sodium (mmol/L) 141-152 151 151 152 ND 152 147
Potassium (mmol/L) 4.37-5.35 4.8 4.8 5.7 ND 3.7 3.8
Total calcium (mmol/L) 2.25-2.83 1.15 1.58 1.43 1.68 2.50 2.83
Ionized calcium (mmol/L) 1.12-1.42 0.69 ND 0.75 ND 0.82 1.16
Phosphorus (mmol/L) 0.84-2.00 5.17 2.68 1.78 1.58 1.97 0.81
Total protein (g/L) 54-71 69 56 55 ND 74 67
Albumin (g/L) 26-33 38 32 26 ND 32 31
Glucose (mmol/L) 3.61-6.55 2.61 7.66 5.83 5.49 7.88 6.22

ND, not done

Fig 1. Abdominal radiographs obtained from a dog with primary
hypoparathyroidism. A: Ventrodorsal and lateral radiographs
before the initiation of treatment with calcium gluconate. Note
the generalized gastrointestinal dilation. B: Ventrodorsal and lat-
eral radiographs at 4 h after treatment with calcium gluconate.

mg/kg (IV) over 20 min, followed by a constant rate infu-
sion of 3.5 mg/kg/h. Three hours after the initiation of treat-
ment (day 0), the serum total calcium concentration was
elevated but still lower than the RI (Table 1). The patient’s
tetanic signs were alleviated considerably after the initial cal-
cium treatment. However, ataxia still remained, although
continuous calcium infusion was performed. The gastrointes-
tinal gas passed out of the anus continually and most of the
gastrointestinal distention disappeared in the abdominal radi-
ography (Fig 1B). A barium contrast study was performed to
definitively rule out mechanical ileus, and abdominal radiog-
raphy showed no obstructions. Oral administration of cal-
cium gluconate (16 mg/kg, tid) and calcitriol (0.03 pg/kg,

sid; Bonky soft capsule, Yuyu Pharma Inc., Seoul, Korea)
was initiated the following day (day 1). On day 2, the serum
total calcium level was elevated relative to the RI, and the
ionized calcium concentration had also increased, although it
was still lower than the RI (Table 1). The dog was able to
stand up, but it still exhibited a gait disturbance.

Three days after presentation (day 3), the ionized calcium
concentration was normalized and the ataxia had disap-
peared entirely. Based on a consideration of hypercalcemia,
the doses of calcium gluconate and calcitriol were reduced.
The dog was discharged from the hospital and treatment with
calcitriol and calcium gluconate was continued at home. The
I-month follow-up examination revealed no abnormal find-
ings, so oral administration with calcitriol alone was pre-
scribed. Five months after initial presentation, the dog had
maintained its normal activity, with no further episodes of
collapse or other clinical signs associated with hypocalcemia
or hypercalcemia.

Discussion

In the present case, the radiographs detected severe intesti-
nal distention at presentation, which was highly suggestive of
mechanical ileus. Fortunately, the intestinal distention was
resolved rapidly after the initial administration of calcium
gluconate, which suggested that the distension was a conse-
quence of hypocalcemia. Gastrointestinal motility depends on
the contractile activity of smooth muscle cells in the tunica
muscularis (1). Calcium ions are also essential for the con-
traction of smooth muscle. Unlike striated muscle, where cal-
cium is derived solely from internal stores, intestinal smooth
muscle cells also depend on extracellular calcium stores for
excitation-to-contraction coupling (10). Therefore, it is possi-
ble that hypocalcemia can cause diminished gastrointestinal
smooth muscle contraction, thereby leading to gastrointesti-
nal dysmotility (3).

Recently, a retrospective study of 17 dogs with primary
hypoparathyrodism described the perceived abdominal pain
in four dogs (8). In contrast to the present case, it was sug-
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gested that the abdominal pain might have resulted from
increased gastrointestinal motility or spasm, or increased ner-
vous tissue excitability. However, hypocalcemia has been im-
plicated in the pathophysiology of intestinal dysmotility in
humans and other animals, although little or no information
is available on dogs. Human studies show that electrolyte
imbalances, including hypocalcemia and hypokalemia, are
associated with the occurrence of acute colonic pseudo-
obstruction (5). Hypocalcemia is also believed to be a predis-
posing factor in ruminal tympany and abomasal displacement
in post-parturient dairy cattle (2). Experimentally induced
hypocalcemia in cows was also accompanied by a decrease in
intestinal mechanical activity (3). For these reasons, hypocal-
cemia may reduce the motility of intestinal smooth muscles
and could have been responsible for severe intestinal disten-
sion in the present case. However, further studies will be nec-
essary to clarify the underlying mechanism.

In the present case, the severe intestinal distension was
similar to the characteristics of intestinal pseudo-obstruction
syndrome. In human studies, many etiologies and associa-
tions that underlie intestinal pseudo-obstruction have been
described for the acute and chronic forms. Post-surgical condi-
tions are the most common causes of acute intestinal pseudo-
obstruction, while also common are medical conditions such
as infections, cardiac diseases, neurological problems, respi-
ratory diseases, and electrolyte imbalance (6). In the chronic
form, visceral myopathy and neuropathy are the two main
causes of primary intestinal pseudo-obstruction (also called
idiopathic intestinal pseudo-obstruction). The secondary causes
of chronic intestinal pseudo-obstruction include progressive
systemic sclerosis, immune-mediated diseases, endocrine dis-
eases, and pharmacological factors (7). To the best of our
knowledge, however, all previously reported cases of intesti-
nal pseudo-obstruction in small animals were of the chronic
form and were associated with visceral myopathy. In the
present case, it appears that the gastrointestinal symptoms
were induced only by hypocalcemia without visceral myopa-
thy, although an intestinal biopsy was not performed. It is
uncertain whether the intestinal pseudo-obstruction was acute
or chronic, because the actual period that the patient had a
hypocalcemic status was unknown. However, the etiology of
the pseudo-obstruction, where hypocalcemia resulted in gas-

trointestinal dilation, is likely to be distinct from previous
reports, regardless of their chronicity.

In conclusion, persistent hypocalcemia caused by primary
hypoparathyroidism might result in reduced gastrointestinal
motility in dogs. However, gastrointestinal dilation has not
been considered in the differential lists in the majority of
reports about primary hypoparathyroidism. Clinically rele-
vant decreases in intestinal motility caused by hypocalcemia
are probably rare, but possibly under-recognized. Thus, clini-
cians who treat dogs with gastrointestinal dilation should be
aware of this condition.

References

1. Perrino BA. Regulation of gastrointestinal motility by Ca2+/
calmodulin-stimulated protein kinase II. Arch Biochem Bio-
phys 2011; 510: 174-181.

2. Massey CD, Wang C, Donovan GA, Beede DK. Hypo-
calcemia at parturition as a risk factor for left displacement
of the abomasum in dairy cows. ] Am Vet Med Assoc
1993; 203: 852-853.

3. Desmecht DJ, Linden AS, Lekeux PM. Ruminal, cardiores-
piratory and adrenocortical sequelac of Na2EDTA-induced
hypocalcaemia in calves. Vet Res Commun 1996; 20: 47-60.

4. Bruyette DS, Feldman EC. Primary hypoparathyroidism in
the dog. Report of 15 cases and review of 13 previously
reported cases. J Vet Intern Med 1988; 2: 7-14.

5. Kahi CJ, Rex DK. Bowel obstruction and pseudo-obstruction.
Gastroenterol Clin North Am 2003; 32: 1229-1247.

6. Wegener M, Borsch G- Acute colonic pseudo-obstruction
(Ogilvie's syndrome). Presentation of 14 of our own cases
and analysis of 1027 cases reported in the literature. Surg
Endosc 1987; 1: 169-174.

7. Schuffler MD, Rohrmann CA, Chaffee RG, Brand DL,
Delaney JH, Young JH. Chronic intestinal pseudo-obstruction.
A report of 27 cases and review of the literature. Medicine
(Baltimore) 1981; 60: 173-196.

8. Russell NJ, Bond KA, Robertson ID, Parry BW, Irwin PJ.
Primary hypoparathyroidism in dogs: a retrospective study
of 17 cases. Aust Vet J 2006; 84: 285-290.

9. Arrick RH, Kleine LJ. Intestinal pseudoobstruction in a
dog. ] Am Vet Med Assoc 1978; 172: 1201-1205.

10. Washabau RJ, Day MJ. Integration of gastrointestinal function.
In: Canine and Feline Gastroenterology, Philadelphia: WB
Saunders, 2013: 1-31.



Severe Intestinal Distension in a Dog with Primary Hypoparathyroidism

2|

it FaddrIsXsIE0 olgtE JHoM FEHFE HY

ol

JI%OIJ . 7I3ﬂA . XI-%_C"_ . OOI:IJ|-E . 7OI-X|_§_1

of 1A, ¢, 17kgd] FFA0] A2 SEFFo R EYd st
5L Bon, AR AR FAeiME & AL AeH ke 7
& FFIU0|ES AU ) TS A2 F 4 A B A
Aol visl] A B9 ol E A=A, o o ;]
Ak, T FERIAVC|ES} ZAER ] B 3Y T, 3] IS Hald E4ES AT £ HellxMe
Az BT sA SR AdE Ao dwdog FFER] e FA0) Azke 9 ] W 9
B},

F20{ ), ALHEE, A9, LA PP 5ASE

Ak, "ol AL AT Azt A
e 2 FIAE 23S YA,

2
o AREAG, Y AT EE SrE
7

iy o FO

H ow

rﬂmlm



