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Abstract

A young woman with mild hypercalcaemia and an inappropriately normal serum

parathyroid hormone had parathyroid scintigraphy suggestive of an active ectopic

parathyroid tissue in the superior mediastinum. Urinary calcium to creatinine clearance

ratio was low, and a subsequent genetic analysis confirmed a novel mutation (Q164K)

in the calcium sensing receptor gene, consistent with familial hypocalciuric hypercal-

caemia. We propose that this mutation accounts for her clinical and investigational

findings, although a double pathology of Q164K and an ectopic parathyroid adenoma is

also conceivable.

Familial hypocalciuric hypercalcaemia (FHH), an infre-
quent cause of hypercalcaemia, results from an auto-
somal dominant inactivating mutation of the calcium-
sensing receptor (CaSR).1,2 FHH is usually a benign con-
dition, generally causing mild hypercalcaemia without
overt symptoms.3,4 Unlike primary hyperparathyroidism,
the commonest cause of hypercalcaemia with normal or
raised parathyroid hormone (PTH), FHH does not
warrant aggressive intervention such as surgery.4,5 Distin-
guishing FHH from primary hyperparathyroidism is,
therefore, important. Low urinary calcium to creatinine
clearance ratio (UCa : Cr) is a helpful indicator of FHH,
but observed ranges overlap that of primary hyperpar-
athyroidism.6 Primary hyperparathyroidism is mostly
caused by a single hyperfunctioning parathyroid
adenoma, but approximately 6% of lesions were seen
to be due to parathyroid hyperplasia.7 About 15–20%
of the culprit lesions in hyperparathyroidism are thought
to arise from ectopic sites, mostly in the superior
mediastinum.8,9

A 24-year-old Caucasian woman presented with a
2-year history of generalised arthralgia and malaise.

Primary rheumatological conditions were excluded,
but mild hypercalcaemia was noted on laboratory evalu-
ation. Albumin-adjusted serum calcium (SCa) was
2.65 mmol/L (2.1–2.6) with a normal serum creatinine of
33 μmol/L (45–90). PTH was in mid normal range at
3.4 pmol/L (1.5–7.0). She was referred to endocrinology
services for further evaluation. Aside from generalised
aches, fatigue and intermittent constipation, she denied
specific hypercalcaemic symptoms. She has not had
nephrolithiasis or fragility fractures; however, she has had
depression and anxiety in the past. Family history was
negative for a known hypercalcaemic disorder. Maternal
grandmother had Paget disease and osteoporosis with
thoracic compression fractures, and paternal grandfather
had renal stones. Both parents and a brother are well
without significant medical illnesses, as is her 3-year-old
daughter. Further laboratory investigations showed per-
sistence of mildly raised SCa of 2.60 mmol/L with a mildly
raised PTH of 7.9 pmol/L, low normal serum phosphate of
0.88 mmol/L (0.7–1.5), magnesium 0.85 mmol/L (0.7–
1.0) and a 25 hydroxyvitamin D mildly insufficient at
46 nmol/L (50–250). A spot urinary calcium concentra-
tion was 2.0 mmol/L, urinary creatinine of 5.1 mmol/L,
with a low calculated UCa : Cr of 0.0049 (>0.01). It was
noted that a similar degree of mild hypercalcaemia was
seen 2 years prior. PTH then was again normal at
5.2 pmol/L, with a low calculated UCa : Cr of 0.0025 on a
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spot urine. Further endocrine evaluation had not been
sought at the time.

Tc99m-sestamibi parathyroid scintiscan with single-
photon emission computed tomography (SPECT) was
performed and revealed a focus of increased tracer
uptake in the left superior aspect of the mediastinum
(Fig. 1). Subsequent ultrasound scan showed a 6 × 5 ×
3 mm hypoechoic ovoid lesion lying inferior to and
separate from the left thyroid lobe, corresponding to

anomaly seen on scintigraphy. Interim diagnosis of
primary hyperparathyroidism secondary to an ectopic
(mediastinal) parathyroid adenoma was made. Granulo-
matous conditions, such as sarcoidosis, were considered
especially with her history of general malaise. Plain chest
X-ray was normal, as were C-reactive protein (<3 mg/L)
and 1,25(OH)2D (130 pmol/L, normal range 65–135).
Possibility of FHH was considered in light of compatible
UCa : Cr. CaSR gene mutation analysis was performed.

Figure 1 Tc99m-sestamibi scintiscan with single-photon emission computed tomography showing a focus of increased tracer uptake in the left superior

mediastinum.
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Coding regions and flanking intronic sequences of the
CaSR gene were amplified by polymerase chain reaction
and analysed by automated fluorescent sequencing. DNA
sequence was compared with the GenBank reference
sequence (GenBank NC_000003.10; Range 123385220–
123488032). Sequence nomenclature was based on the
mRNA coding reference sequence for the CaSR gene
(GenBank NM_000388.2).

She was found to be heterozygous for the mutation
NM_000382.2(CaSR):c.490C> A (Q164K) (Fig. 2) and
for the known non-pathogenic single nucleotide poly-
morphism M_000382.2(CaSR):c.2968A> G (R990G).

This mutation, although not previously described,
was considered to support the diagnosis of familial
hypocalciuric/hypercalcaemia in this patient. The
c.490C>A mutation is novel and in silico analysis with the
Polyphen algorithm suggests that the mutation is probably
damaging with a score of 0.982.

As further corroborative evidence, the genotype was
found to segregate with the phenotype within the family.
Her father was also found to be mildly hypercalcaemic
(SCa of 2.62 mmol/L) and carrying the same Q164K
mutation, whereas other family members who were
normocalcaemic did not.

She has been referred for genetic counselling. Surgery
to remove mediastinal gland was felt to be inappropriate
given the likelihood of FHH as well as the modest degree
of hypercalcaemia.

Our patient with mild hypercalcaemia was found to
have a novel mutation, Q164K in the CaSR gene, con-
sistent with FHH. We propose that her laboratory and
imaging findings are attributable to the mutation. Bio-
chemical findings of mild hypercalcaemia, inappropri-
ately normal/mildly raised PTH and low UCa : Cr are
entirely consistent with FHH. Presence of the Q164K
mutation in her hypercalcaemic father reinforces our
proposition. Parathyroid hyperplasias in patients with
FHH have been well described in the literature,10–12 and it
is plausible that our patient has an ectopic (superior
mediastinal) parathyroid gland with hyperplasia associ-
ated with her CaSR mutation.

However, it is onceivable that she has a dual pathol-
ogy of FHH and a hyperfunctioning ectopic parath-
yroid adenoma. Such cases of coexistence of FHH and
parathyroid adenoma have also been described in the
literature.13–15 Parathyroid adenomas were more likely
to be detectable on both scintiscan/SPECT and ultra-
sound scan, as did in our patient, than hyperplasias.16

Although concordance in both imaging techniques
is associated with high accuracy of localising hyper-
functioning parathyroid lesion,17,18 neither can reliab-
ly distinguish between parathyroid adenoma and
hyperplasia.

In summary, we report a novel inactivating mutation
of CaSR (Q164K) in a young woman. We propose that
this mutation causing FHH is the unifying diagnosis.
However, concurrent hyperfunctioning ectopic parathy-
roid adenoma remains plausible.
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