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SUMMARY
Hypercalcaemia due to immobilisation is an uncommon 
diagnosis and requires extensive evaluation to rule out 
common causes of hypercalcaemia such as primary 
hyperparathyroidism and malignancy.
We report an unusual case of profound hypercalcaemia 
due to immobilisation in a young man due to acute 
spinal cord ischaemia, leading to paraplegia. Other 
causes of hypercalcaemia were ruled out and elevated 
bone turnover markers supported our hypothesis. 
Conventional treatment with intravenous fluids, 
bisphosphonates and diuretics was insufficient. 
Subcutaneous calcitonin lowered the plasma calcium 
acutely and was continued for 8 weeks. Subsequent 
normocalcaemia was sustained for 2 years.

BACKGROUND
The increase of plasma calcium due to immobilisa-
tion in hospitalised patients is often mild and negli-
gible. In contrast, the hypercalcaemia may be severe 
when immobilisation is acute and pronounced, 
especially in young people with a high peak bone 
mass. We present a case of a young man who pres-
ents with severe hypercalcaemia after becoming 
completely immobilised following spinal cord 
injury (SCI). If the first-line treatment for hyper-
calcaemia is insufficient to substantially lower the 
plasma calcium, second-line treatments with calci-
tonin or denosumab can be considered.

CASE PRESENTATION
A 23-year-old man in good condition, with a 
medical history of thoracic endovascular aortic 
repair (TEVAR) for aorta injury due to trauma 
2 years before, had an occlusion in the TEVAR 
leading to thoracic cord ischaemia, intestinal isch-
aemia and paraplegia. The patient was treated 
with a hemicolectomy with removal of 50 cm of 
ischaemic intestines combined with a high-output 
ileostomy and start of total parenteral nutrition. 
Postoperative blood test showed no abnormali-
ties and the patient was discharged after 10 days 
to a rehabilitation centre. His plasma calcium was 
normal at discharge.

In the ensuing weeks, the patient suffered from 
increasing headache, nausea, thirst, slurred speech, 
vomiting and severe neuropathic pain in both legs. 
One month after paraplegia, the patient was resub-
mitted to the hospital.

INVESTIGATIONS
His initial blood tests are shown in table  1: 
abnormal results are in red. On admission, he had a 

pulse rate of 88 beats/min and a blood pressure of 
142/87 mm Hg. His ECG showed shortening of the 
QT interval. Further diagnostics for a malignancy 
showed absence of M-protein and free light chains, 
furthermore a positron emission tomography-CT 
scan showed no bone lesions.

DIFFERENTIAL DIAGNOSIS
Blood tests ruled out most causes of hypercal-
caemia: primary hyperparathyroidism, granuloma-
tous disease (normal 1.25 (OH)2-vitD) and tumour 
related. The patient had not consumed exces-
sive amounts of calcium. Total parenteral nutri-
tion is associated with hypercalcaemia, but only 
after administration for a longer period of time 
and resulting in only a modest increase in plasma 
calcium.1 We hypothesised that hypercalcaemia was 
due to bone resorption caused by sudden immo-
bilisation, which was supported by elevated bone 
turnover markers procollagen type 1 N-terminal 
propeptide (P1NP) and C-terminal telopeptide 
(CTx). Similar cases have been reported previously, 
including a case series, that described 10 patients 
with sudden immobilisation due to SCI; all of them 
with extreme hypercalcaemia, up to 4 mmol/L.2

TREATMENT
Treatment started with intravenous fluids (4 L 
in 24 hours), furosemide and pamidronic acid 
intravenously, but this only resulted in a modest 
decrease of plasma calcium to 4.2 mmol/L 
within 3 days. Although this time was too short 
to consider the effect of pamidronic acid as 
insufficient, we escalated treatment by adding 
calcitonin, based on a case series describing the 
successful treatment of severe hypercalcaemia 
with calcitonin.3

OUTCOME AND FOLLOW-UP
The effect of calcitonin was profound, with 
normalisation of plasma calcium within 48 hours 
after start of treatment. The patient received 
100 IU calcitonin subcutaneous three times 
per day for 6 consecutive days. An overview of 
calcium levels and calcitonin administration in 
the first month after admission can be found 
in figure 1. During this month, we reduced the 
dose to 100 IU once a day and made multiple 
attempts to discontinue calcitonin, but hypercal-
caemia recurred repeatedly. The fourth attempt, 
1 month after start of treatment, was successful, 
after which normocalcaemia persisted for the 
following 2 years. The patient received calci-
tonin for a month, but no side-effects were 
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noticed. After intensive rehabilitation for nearly 2 years, 
the patient was able to walk again. He recently finished a 
10-kilometre run in his hometown.

DISCUSSION
The first association between immobilisation and hyper-
calcaemia dates back to 1941.4 Immobilisation slightly 
increases plasma calcium concentration in many hospital-
ised patients, whereas acute and pronounced immobilisation 
can lead to extreme hypercalcaemia.2 5 6 Young adult men 
with a high peak bone mass are especially prone to develop 
extreme hypercalcaemia after sudden neurological injuries 
such as cervical levels of SCI. The diagnosis is made after 
ruling out more common causes of hypercalcaemia. Elevated 
bone turnover markers, such as P1NP and CTx, can support 
the diagnosis but should not be used to specify the severity 
of turnover.

The increased bone remodelling and release of calcium 
from the bones is not completely understood but seems to be 
multicausal. First, a complete and sudden loss of mechanical 

forces (gravitational and muscular) on bones increases osteo-
clastic bone resorption (as seen in space travel).7 This is 
accompanied by excessive sclerostin production from osteo-
cytes, which supresses the Wnt–Runx2 pathway causing 
reduced osteoblastic bone formation.8 9 Lastly, the dener-
vation of the sympathetic neural fibres in the bone has a 
direct and indirect (via vascular dysregulation) impact on 
bone loss.10 11 This could explain why excessive increase in 
plasma calcium is relatively often seen in patients with SCI, 
although the contribution of each mechanism to the total 
increase of bone remodelling is unknown. The higher turn-
over can be seen especially in the first months post-injury.10 
In this case, pamidronic acid or stronger bisphosphonates 
still is the first-choice therapy, but the effect can take a few 
days or even longer. Therefore, the addition of calcitonin 
to intravenous fluids and loop diuretics can be indicated in 
severe cases.3 12 13 The calcium-lowering effect of calcitonin 
is caused by a reduced efflux of calcium from the bone to the 
extracellular fluid by inhibiting osteoclasts and stimulating 
osteoblasts, inhibiting calcium absorption by the intestines 
and finally, by decreasing tubular reabsorption of calcium.14 
The sudden fall of plasma calcium after starting calcitonin 
and the recurrence of hypercalcaemia after discontinua-
tion support a substantial effect of calcitonin in lowering 
the plasma calcium. Long-term use of calcitonin should be 
avoided as it increases the risk of cancer according to the 
European Medicines Agency.15 Alternatively, denosumab can 
also be considered as additional treatment. There is a growing 
evidence of the effect of denosumab on immobilisation-
related hypercalcaemia.16 17 However, this should come with 
major caution because of lack of specific long-term safety 
data in this off-label setting.

Table 1  Initial blood test evaluation

Value Reference

Plasma calcium (mmol/L) 4.28 2.2–2.6

Albumin (g/L) 33 35–52

Creatinine (µmol/L) 92 64–104

Phosphate (mmol/L) 1.04 0.7–1.4

Magnesium (mmol/L) 0.84 0.7–1.0

Sodium (mmol/L) 138 136–146

Potassium (mmol/L) 4 3.6–4.8

PTH (pmol/L) 0.6 <10

25-OH-vitamin-D (nmol/L) 25 >50

1.25-vitamin-D (pmol/L) 32 59–159

TSH (mU/L) 2.3 0.3–4.5

PTH-rp (pmol/L) <0.3 0–0.6

P1NP (ng/mL) 461 <87

CTx (ng/mL) 1930 <584

Abnormal values are shown in red.
CTx, C-terminal telopeptide; P1NP, procollagen type 1 N-terminal propeptide; PTH, 
parathyroid hormone; PTH-rp, parathyroid hormone-related protein; TSH, thyroid-
stimulating hormone.

Figure 1  Relationship between calcium and calcitonin in the 
first month. Every arrow represents a day on which calcitonin was 
administered, 100 IU three times per day during the first 6 days and 100 
IU once daily in the ensuing days.

Patient’s perspective

I remember little of my first weeks in the hospital. I had a lot 
of pain and felt very weak. My relatives particularly remember 
incoherent speech; I could talk for hours about flying dogs 
and imaginary creatures. They also remember the first dose 
of calcitonin and how I changed in the following three days. 
I received a lot of medication during this time and I cannot 
remember which one was the calcitonin or how it affected me. 
I’m still rehabilitating almost 1.5 year after the incident and 
making progress. The doctors in the hospital told me that I was 
probably never going to walk independently whereas I can 
now walk ten kilometres. My main problem is keeping balance 
because the sensitivity in my feet is still reduced, but I won’t 
complain as my recovery has already exceeded all expectations.

Learning points

►► Severe hypercalcaemia may be caused by sudden and 
profound immobilisation.

►► This uncommon diagnosis can be induced by spinal cord 
injury in young vital patients.

►► The addition of subcutaneous calcitonin to usual treatment of 
hypercalcaemia can be considered in severe life-threatening 
cases where acute drop of calcium is of paramount 
significance.
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