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Abstract

Background: Immobility induced hypercalcemia has been reported in few studies
in pediatric population. Although not a common presentation, children are in a state
of high bone turnover, and are considered prone to the imbalance of osteoblastic and
osteoclastic activity that occurs with prolonged immobility, which lead to hypercalcemia.
Case Report: Here in we are reporting a case of a 10 years old child with prolonged
immobilization secondary to motor vehicle accident, who suffered from traumatic
pancreatitis, and nephrolithiasis. Conclusion: This case study highlights the importance
of following patients with risk factors for hypercalcemia including immobilization.
Keywords: Hypercalcemia, Motor Vehicles, Nephrolithiasis, Pancreatitis, Traffic
Accidents.

Introduction

immobility-induced hypercalcemia relates to the
loss of balance between osteoblastic bone formation
and osteoclastic bone resorption [4]. Several
characteristic predisposing factors emerge from a
study of later reports. The affected patients have
all been boys between the ages of nine and fifteen
years. Most patients have sustained fractures, often
multiple, of their long bones requiring prolonged
periods of immobilization [5].

Calcium absorption and regulation involve a
complex interplay between multiple organ systems
and regulatory hormones. The three predominant
sources of calcium and targets for regulation
are the bones, renal filtration and reabsorption,
and intestinal absorption. The major regulators
of calcium levels are parathyroid hormone
(PTH) and vitamin D, which target the bones,
intestine, and kidney to increase serum calcium
[1]. Infants and children are in a state of high
bone turnover. Therefore, they are prone to the
imbalance of osteoblastic and osteoclastic activity
that occurs with prolonged immobilization,
leading to hypercalcemia [2]. Immobilization
hypercalcemia diagnosis requires an evaluation to
rule out hypercalcemia causes. Cancer associated
hypercalcemia should be excluded, if guided by
clinical suspicion [3].

Case Report
A previously healthy 10 years old male was
admitted with blunt abdominal trauma after motor
vehicle collision. Imaging revealed hollow viscous
perforation, pancreatic body and tail contusion with
surrounding hematoma, left kidney contusion, and
grade I hepatic injury. He underwent exploratory
laparotomy on day 1 with gastrorrhaphy repair of
gastric perforation and extensive washout. The
child remained in intensive care for 16 days, and
suffered major complication including pancreatitis
secondary to the abdominal trauma for which he
received octreotide infusion and total parental
nutrition. His calcium levels started to increase

Albright et al. presented a 14-year-old boy
who developed hypercalcemia and hypercalciuria
after being immobilized secondary to a femoral
neck fracture. The mechanism underlying
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on day 15 post-operatively [Fig.1]; pancreatitis
improved initially then deteriorated secondary
to the development of the new onset mild
hypercalcemia. He also developed macroscopic
hematuria with hypercalciuria, imaging revealed
4×4 mm left vesicoureteral renal stone [Fig.2,3].
Stone studies showed calcium oxalate stone. He
continued to have hypercalcemia despite being
on hyperhydration, he was only kept on urinary
alkalization treatment; hydrochlorothiazide was
deferred until correction of hypercalcemia. His
serum calcium level remained high for 17 days. He
also needed another course of octreotide infusion
to decrease his pancreatic enzymes.

Fig.1: The trend of hypercalcemia/hypercalciuria during
hospital stay and post discharge.

Hematuria recurred few times during
this period and repeated imaging after 12 days
revealed new right renal stone 1.3 cm. The
etiology of hypercalcemia was investigated; he
had unremarkable past medical history, strong
family history of renal stones, PTH and vitamin D
levels were measured, which showed a normallysuppressed PTH and normal vitamin D levels.
After exclusion of other differential diagnosis,
the cause of his hypercalcemia was limited to
prolonged immobilization. Management mainly
included proper hydration, low calcium diet, in
addition to encouraging early mobilization. His
calcium level gradually corrected especially after
being discharged home, and he was followed up in
outpatient setting until calcium level normalized.
Repeated KUB ultrasound was unremarkable for
renal stones.

Fig.2: Horse shoe kidney with no stone formation (prior to
onset of hypercalcemia).

Discussion
Immobilization hypercalcemia is an uncommon
diagnosis predominately present in children or
young adults with limited mobility during the first
four to six weeks after the precipitating injury/
immobilization; nevertheless, it can present even
months after [6]. The diagnosis of immobility
induced hypercalcemia in our patient was made
after the exclusion of the other common causes
of hypercalcemia. As he had prolonged hospital

Fig.3: Horse shoe kidney with bilateral stones.
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stay with limited mobility secondary the motor
vehicle accident and operative intervention,
his immobilization reached up to four weeks,
therefore the entity of immobilization induced
hypercalcemia was considered. Hypercalcemia
may occur during prolonged immobilization in any
condition associated with increased bone turnover.

Table 1: Investigations done during hospital admission
period.
Investigation

Result

Reference Range

Sodium

140 mmol/L

136-145 mmol/L

Potassium

4.3 mmol/L

3.50-5.50 mmol/L

Chloride

100 mmol/L

98-107 mmol/L

Urea

5.2 mmol/L

2.80-8.10 mmol/L

Creatinine

54 µmol/L

34-77 µmol/L

Serum Calcium
(corrected)

2.61-2.75 mmol/L

2.10-2.60 mmol/L

Magnesium

0.78 mmol/L

0.70-0.90 mmol/L

Vitamin D

53.3 nmol/L

50-150 nmol/L

PTH

1.4 pmol/L

1.60-6.90 pmol/L

Phosphorus

1.74 mmol/L

1.05-1.85 mmol/L

Calcium

11.06mmol/24hrs

2.50-7.50 mmol/24hrs

Citrate

184 mg/24hrs

> 0.8 mg/kg or 320 mg
/1.73 m2

Cystine

17 µmol/24hrs

11-53 µmol/24hrs

Creatinine

3.56 mmol/24hrs

9.00-21.00 mmol/24hrs

Oxalate

0.04 mmol/24hrs

0.08-0.49 mmol/24hrs

Phosphorus

23.20 mmol/24hrs

13.00-44.00
mmol/24hrs

Uric acid

1356 µmol/24hrs

1200-5900 µmol/24hrs

Serum UEG:

In the healthy individual there is a balance
between the resorption and the formation of bone
which is influenced by age, nutritional and hormonal
factors as well as the degree of physical activity.
Osteoblastic activity is thought to be stimulated
by mechanical stress. If such stress is removed by
immobilization, then bone formation is reduced,
leaving a relative excess of bone destruction
causing the release of calcium into the extracellular
fluid. Under normal circumstances, this increase in
extracellular calcium concentration is compensated
by increased urinary calcium excretion maintaining
normal serum calcium concentrations [5].

24 hours urine:

Hypercalcemia related to immobilization
was first described by Albright et al. [4], in 1941.
Another case reported described two boys (11
and 14 years old), who were immobilized with
peripheral neuropathy developed hypercalcemia
which was attributed to immobility [5]. Most
of the cases were described in adult patients,
however it was noted that this condition is more
common in children and adolescents in whom
bone turnover is high. One literature described a
rare case of immobility-induced hypercalcemia in
a 2-month-old female infant [2]. The management
of hypercalcemia depends on the level of severity.
Our patient had mild hypercalcemia [Table 1].
The management was mainly hydration with
intravenous normal saline and mobilization.
Fluids expand the extracellular fluid volume,
which increases the glomerular filtration rate, and
increases the excretion of calcium in the urine.

Table 2: Results of serum calcium, 24 hrs collection of
urinary calcium and creatinine after mobilization.
Investigation

Result

Reference Range

Serum calcium
(corrected)

2.52 mmol/L

2.10-2.60 mmol/L

Calcium

5.30 mmol/24hrs

2.50-7.50 mmol/24hrs

Citrate

5.20 mmol/24hrs

9.00-21.00 mmol/24hrs

24 hours urine:

role into this, although other causes like a small
pseudocyst and the pancreatic injury were also
present. Pancreatic enzymes improved further after
controlling the serum calcium despite the presence
of the pseudocyst. Nephrolithiasis was investigated
and stone studies were done on 2 occasions, no
reason was found apart from hypercalciuria. After
the mobilization and the subsequent resolve of
hypercalcemia, a 24 hrs urine collection showed
normalization of the previous hypercalciuria
[Table 2].

In our patient, pancreatitis was worsening.
This was evident by an increase in pancreatic
enzymes less than 24 hours after hematuria
onset. We think that the hypercalcemia played a
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Conclusion
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