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Abstract
Since the advent of automated serum
analysis, patients with primary hyperpar-
athyroidism (PHPT) are often asympto-
matic at presentation or have mild
symptoms attributable to the disease. Par-
athyroid crisis is a rare and potentially fatal
complication of PHPT in which patients
develop severe hypercalcaemia with signs
and symptoms of multiple organ dysfunc-
tion. A case of parathyroid crisis in a 20
year old man who presented with brown

tumours and renal stones is described.
(Postgrad Med J 2001;77:468–470)
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Case report
A 20 year old college student presented with
left knee pain after a minor sport’s injury. Plain
radiographs of the knee demonstrated multiple
lytic bone lesions in the distal femur and proxi-
mal tibia, which were confirmed by magnetic

Figure 1 Preoperative studies. (A) Plain radiograph of left knee demonstrating lytic bone lesions in the lateral aspect of the
tibial epiphysis and metaphysis. (B) Magnetic resonance image demonstrating two lesions in the proximal tibia each
approximately 4 × 2 cm which were hyperintense on T2 weighted images. A third lesion in the femur is not shown. (C)
Bone scan demonstrating generalised increased uptake with focal moderate activity around the left knee. (D) High
resolution ultrasound demonstrated parathyroid adenoma (arrows) inferior to left lobe of the thyroid. Lower image using
Doppler demonstrated flow in vessels (arrow heads) feeding parathyroid adenoma.
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resonance imaging (figs 1A, 1B). The lesions
were hyperintense on T2 weighted images and
isointense with marrow on T1 weighted
images. These findings were consistent with
brown tumours or a malignancy.

The patient was referred to an orthopaedic
oncologist for evaluation of possible bone
malignancy. Blood chemistry showed a mark-
edly raised serum calcium of 4.0 mmol/l (nor-
mal 2.2–2.6) (16 mg/dl; normal 8.7–10.2),
ionised calcium 2.32 mmol/l (1.13–1.32),
phosphorus 0.7 mmol/l (0.8–1.6) (2.2 mg/dl;
2.5–4.9), and alkaline phosphatase 413 U/l
(50–136). Other findings were anaemia with a
packed cell volume of 0.365 (0.42–0.52) and
impaired renal function with a creatinine of
141.4 µmol/l (70.7–123.8) (1.6 mg/dl; 0.8–
1.4). The patient was admitted as an emer-
gency for hypercalcaemic crisis. He was
promptly treated with aggressive intravenous
hydration with normal saline, frusemide (furo-
semide) diuresis, and etidronate. A bone scan
showed diVuse increase in metabolic activity,
with intense foci at the left knee (fig 1C). His
intact parathyroid hormone (PTH) concentra-
tion was markedly raised at 116.9 pmol/l (nor-
mal 1.3–7.6).

The patient was transferred to our hospital
for further evaluation and management. Care-
ful questioning revealed a two year history of
increasing fatigue, headaches, light sensitivity,
polydypsia, and polyuria. He had a one month

history of nausea with vomiting usually upon
awakening. The patient’s mother reported that
the patient seemed irritable and depressed.
Blood chemistry demonstrated a raised total
calcium of 3.8 mmol/l (15.3 mg/dl) and creati-
nine of 141.4 µmol/l (1.6 mg/dl). Ultrasound of
the neck identified a hypoechoic, hypervascu-
lar, ovoid mass inferior to the right lobe of the
thyroid consistent with a parathyroid adenoma
(fig 1D).

The patient underwent a bilateral neck
exploration that identified four gland parathy-
roid hyperplasia. The largest gland was the
right inferior parathyroid, which weighed 7.92
g and extended into the mediastinum (fig 2A).
Several large feeding arteries and veins were
identified. Three parathyroid glands were
resected and the right superior parathyroid
gland was generously biopsied leaving approxi-
mately 60 mg of parathyroid tissue. Intraopera-
tive PTH concentrations were evaluated dur-
ing neck dissection (fig 2B). PTH
concentrations normalised 10 minutes after
neck dissection was completed and serum cal-
cium normalised within three days (fig 2B).

The patient’s creatinine peaked at 194.5
µmol/l (2.2 mg/dl) and evaluation with a renal
ultrasound and computed tomography re-
vealed multiple stones, diVuse nephrocalcino-
sis, and mild hydronephrosis of the right
kidney. Haematological evaluation revealed a
normocytic, normochromic anaemia. The pa-
tient was discharged on 500 mg of calcium
daily. One month postoperatively, his serum
calcium was 2.1 mmol/l (8.4 mg/dl) and creati-
nine was normal (106.0 µmol/l; 1.2 mg/dl). He
reported resolution of his fevers, fatigue, vom-
iting, and arthralgias.

Discussion
Hypercalcaemic crisis is characterised by
severe hypercalcaemia, usually with a calcium
>3.5 mmol/l (>14 mg/dl), with associated signs
and symptoms involving multiple organ
systems.1–3 Patients often display metabolic
encephalopathy, renal insuYciency, gastro-
intestinal symptoms, and cardiac dysrhythmia.2

Malignancy is the most common cause of
hypercalcaemic crisis, which results from
secretion of PTH related polypeptide or from
bone resorption related to osseous metastases.2

Cancers most commonly associated with hy-
percalcaemia include squamous cell carcinoma
of the lung, breast cancer, renal cell carcinoma,
bladder cancer, and multiple myeloma.

Hypercalcaemia occurring with a raised
intact PTH is pathognomonic for primary
hyperparathyroidism (PHPT).1 Severe hyper-
calcaemia occurs in 1%–2% of patients with
PHPT and has been referred to as acute hyper-
parathyroidism, parathyroid crisis, parathyroid
storm, and parathyrotoxicosis.1 Other compli-
cations which are common in patients with
parathyroid crisis include kidney stones, renal
insuYciency, brown tumours, proximal muscle
weakness, neuropsychiatric syndrome with
decreased ability to concentrate and depres-
sion, and a normochromic, normocytic
anaemia.1 3–7 Hypercalcaemic crisis has been
reported to be as high as 50% in children age

Figure 2 Intraoperative findings. (A) Large right inferior parathyroid adenoma (7.92 g)
resected. (B) Intraoperative PTH values (pg/ml) were as follows: time of neck incision, 378;
time of pedicle ligation of large right inferior gland, 426; 10 minutes after pedicle ligation,
216; 10 minutes after resection of two left parathyroid glands, 58.5; 10 minutes after neck
dissection complete, 46.3 (to convert PTH from pg/ml to pmol/l multiply by 0.1053).
Serum calcium normalised after three days and stabilised in low-normal range (to convert
calcium from mg/dl to mmol/l multiply by 0.250).
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18 or younger.8 It is unclear whether the higher
rate of crisis in the paediatric population is due
to delayed diagnosis or a more aggressive form
of the disease.9 The occurrence of hyperpar-
athyroidism at an early age, as in this patient,
should also raise the suspicion of multiple
endocrine neoplasia type 1.

The initial treatment of hypercalcaemic
crisis is the same regardless of the aetiology.
Therapy is aimed at increasing renal excretion
of calcium and decreasing bone resorption.1–3

Patients with hypercalcaemic crisis are volume
depleted and initial therapy should be intra-
venous hydration with isotonic saline. The
conventional use of loop diuretics to promote
calciuresis is currently under scrutiny as this
may exacerbate extracellular volume depletion
through concomitant sodium diuresis.2 3 In
patients with renal failure, dialysis with a low or
zero calcium dialysate should be initiated.10

Bisphosphonates, which directly inhibit osteo-
clast activity, are the most eVective of the phar-
macological agents that decrease bone resorp-
tion. Pamidronate has gained acceptance as the
drug of choice since it is the most potent
bisphosphonate and has the fewest side eVects.2

After initial medical stabilisation, surgical
exploration should be performed on patients
with parathyroid crisis. Recent series have
reported excellent results from urgent parathy-
roidectomy, with perioperative mortality of less
than 5%.4–7 As for all patients with PHPT,
approximately 85%–90% of patients with par-
athyroid crisis have a single adenoma.4–7 As
exemplified in our patient, serum PTH levels
decline rapidly after parathyroidectomy, while
serum calcium normalises over the course of
several days. The correction of serum calcium
and PTH is accompanied by resolution of bone
pain, renal insuYciency, cardiac dysrhythmias,
and mental status changes. Complete resolu-
tion of the metabolic derangements including
resolution of bone, renal, and haematological
abnormalities may take six to 12 months.3 4

Conclusion
Hyperparathyroidism must be considered in
the diVerential diagnosis for severe hypercal-
caemia in all age groups. Patients can present

with a wide range of symptoms related to
metabolic derangements of multiple organ sys-
tems. Initial medical management is aimed at
lowering serum calcium by increasing renal
excretion of calcium and reducing bone
resorption. Patients should be treated by
urgent parathyroidectomy. Surgical treatment
results in prompt correction of serum calcium
and PTH with gradual resolution of the meta-
bolic consequences of severe hypercalcaemia.
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Learning points
x Primary hyperparathyroidism (PHPT)

must be considered in the diVerential
diagnosis for hypercalcaemic crisis.

x Hypercalcaemia in the setting of a
raised intact parathyroid hormone is
pathognomonic for PHPT.

x Although PHPT is rare in young adults
and children, they often present with
hypercalcaemic crisis.

x Parathyroid crisis requires immediate
medical management for hypercalcae-
mia followed by urgent surgery.

x Normalisation of serum calcium con-
centrations leads to gradual reversal of
metabolic abnormalities associated with
hypercalcaemia.
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