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INTRODUCTION: Primary hyperparathyroidism is a common endocrine disorder, with an incidence of
21.6 per 100,000 person-years. Asymptomatic elevated serum calcium levels on routine biochemical
investigations accounts for 80% of newly diagnosed primary hyperparathyroidism. Solitary adenoma is
the commonest cause of primary hyperparathyroidism and can be treated by excision of a single gland.
PRESENTATION OF CASE: We present a case of primary hyperparathyroidism in a 74-year-old female
was referred to our surgery endocrine outpatients for assessment of a persistently elevated calcium
level, lower abdominal pain and constipation. Biochemical analysis revealed corrected serum calcium
of 3.13 mmol/L (reference range 2.17-2.51 mmol/L) and an intact parathyroid hormone level (iPTH) of
488.9ng/L (reference range 15-65 ng/L). Sestamibi scan localised a persistent increased area of activity
inferior to the lower pole of the left lobe of thyroid gland.
DISCUSSION: The patient underwent a minimally invasive parathyroidectomy using a 3 cm incision with
intra-op radionucliotide localisation. At surgery a single large parathyroid gland measuring 5.5 cm was
excised without complication. Grossly the parathyroid gland was an encapsulated tan mass measuring
5.5cm x 2.5cm x 2cm and weight 13 g and histological assessment revealed a water-clear cell (WCC)
adenoma. She made an uneventful post op recovery with normalisation of her serum calcium.
CONCLUSION: WCC adenomas have a “low endocrinological activity” in which serum calcium levels do
not elevate until the adenoma has reached considerable size. Our case supports this hypothesis and aids
to the understanding of these rare tumours.

© 2013 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. All rights reserved.
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and lethargy. Of note she did not suffer from depression, and
she had no previous history of nephrolithiasis. She had a non-

1. Background

Primary hyperparathyroidism is a common endocrine disorder,
with an incidence of 21.6 per 100,000 person-years.! Asymp-
tomatic elevated serum calcium levels on routine biochemical
investigations accounts for 80% of newly diagnosed primary hyper-
parathyroidism. Solitary adenoma is the commonest cause of
primary hyperparathyroidism and can be treated by excision of a
single gland. We present a case of primary hyperparathyroidism
caused by Water-clear cell adenoma (WCC), a rare form of solitary
parathyroid adenoma.

2. Case presentation

A 74-year-old female was referred to our surgery endocrine out-
patients for assessment of a persistently elevated calcium level.
She was symptomatic with lower abdominal pain, constipation
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mons Attribution-NonCommercial-No Derivative Works License, which permits
non-commercial use, distribution, and reproduction in any medium, provided the
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contributory past medical history and reported no family history of
multiple endocrine neoplasia type 1 (MEN-1). Biochemical analysis
revealed corrected serum calcium of 3.13 mmol/L (reference range
2.17-2.51 mmol/L) and an intact Parathyroid hormone level (iPTH)
of 488.9ng/L (reference range 15-65ng/L). An ultrasound scan
demonstrated a 4.8 cm x 2.2 cm x 1.7 cm hypoechoic well defined
structure inferior to the lower pole of the left lobe of thyroid gland.
Given the biochemical and radiological results, a provisional diag-
nosis parathyroid adenoma. A Sestamibi scan localised a persistent
increased area of activity corresponding that seen on ultrasound,
confirming a parathyroid adenoma (Fig. 1).

The patient underwent a minimally invasive parathyroidectomy
using a 3 cm incision with intra-op radionucliotide localisation
under general anaesthetic (Fig. 2). At surgery a single large parathy-
roid gland measuring 5.5cm was excised without complication
(Fig. 3). Grossly the parathyroid gland was an encapsulated tan
mass measuring 5.5 cm x 2.5 cm x 2 cm and weight 13 g. Serial sec-
tions and histological analysis revealed a WCC adenoma with a
thin capsule. Parathyroid tissue was seen at the periphery as well
as surrounding fat. Lymphovascular invasion and extracapsular
extension was not present (Fig. 4). She made an uneventful post
op recovery and her serum calcium returned to the normal range
with resolution of her lower abdominal pain and constipation.
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Fig. 2. Minimally invasive parathyroidectomy using a 3 cm incision with intra-op
radionucliotide localisation.

Fig. 3. Large parathyroid gland.

Fig. 4. Water-clear cell adenoma (H&E stain).

3. Discussion

Parathyroid adenoma is the most common cause of primary
hyperparathyroidism, accounting for approximately 85% of cases.
Histologically parathyroid adenomas are composed of functioning
parathyroid tissue containing a mixed population cell population,
consisting primarily of chief cells.? While lesions have also been
described containing clear cells and oxyphilic cells,? a parathyroid
adenoma consisting entirely of water-cell cells, such as in the case
in our patient, is extremely rare.

First described by Kovacs et al. in 1994, there are only 10
reported cases of WCC parathyroid adenomas in literature.” Unlike
typical parathyroid adenomas, a water clear cell adenoma is com-
posed of large clear cells with optically clear cytoplasm due to
multiple vesicles and glycogen® (Fig. 4). These histological features
were first described in the context of WCC parathyroid hyperplasia
by Albright in 1934.5 WCC hyperplasia is more common than the
corresponding adenoma, but it remains a rarity in clinical practice.
In our case, the diagnosis of parathyroid adenoma was favoured
over hyperplasia due to pre operative localisation and return of
biochemical markers to the normal range after excision of a single
gland. Furthermore our patient has remained normocalcaecmic in
the initial 3-month follow up period.

Our patient underwent minimally invasive parathyroidectomy,
which has been shown to by Udelsman et al. to be a superior to
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traditional bilateral neck exploration. As well as demonstrating
improvements in cure rate and complications rates, the study also
illustrated the economic benefits of minimally invasive surgery
with a shorted hospital stay and total cost of treatment.” Given
the higher incidence of WCC hyperplasia over adenoma our patient
will continue to be followed up closely for recurrence of her hyper-
parathyroidism as her other parathyroid glands were not explored
at time off operation. However the normalisation of her biochem-
ical parameters is reassuring. The data published on long term
follow up of such patients indicated that there is no statistical
significant difference in hyperparathyroidism persistence or recur-
rence in those who undergo minimally invasive surgery compared
with the traditional exploration.®

In our case, despite the high PTH level, serum calcium was
not overtly elevated and our patient was relatively asymptomatic.
Kanda et al. hypothesised that due to the large size of the adenoma
compared with the biochemical and clinical features, WCC adeno-
mas have a “low endocrinological activity” and that calcium does
not elevate until the adenoma has reached a considerable size.?
Our case supports this hypothesis and aids to the understanding of
these rare tumours.
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