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ABSTRACT
Water-clear cell adenoma of the parathyroid gland is a rare neoplasm that consists of cells with abundant clear-pink cytoplasm. There have
only been 19 cases reported in the English literature. Here we report a case of water-clear cell adenoma of the mediastinal parathyroid gland.
A 70-year-old male patient presented to the hospital with back pain and a mediastinal mass 6 cm in size was detected. After excision and
microscopic evaluation, uniform, large clear cells with fine cytoplasmic vacuolization, without nuclear atypia, and arranged in solid and acinar
patterns were revealed. The cells formed nests that were separated by fine fibrovascular septae and stained positively with anti-parathyroid
hormone. To the best of our knowledge, this has not been previously reported in this location. In the differential diagnosis of clear cell lesions of
the mediastinum, water-clear cell parathyroid adenoma should be considered.
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INTRODUCTION
Water-clear cell parathyroid adenoma (WCCA) is very
rare. Only nineteen cases have been reported in the English
literature (1-17). Water-clear cells (WCCs) are large
polygonal cells with a small nucleus and large optically
clear cytoplasm. Albright first described these histological
features in 1934 (18). WCCs are not seen in normal human
parathyroid glands. Their presence has been associated
with parathyroid hyperfunction. These cells are considered
to represent an end stage of hyperplastic chief cells (19).
In relation to embryological migration patterns, abnormal
parathyroid tissues can occur in ectopic locations. Ectopic
locations include the superior mediastinum and thymus
and areas behind the esophagus or within the thyroid (20).
Here, we present a 70-year-old man with WCCA presenting
as a mediastinal mass. To the best of our knowledge, this
is the first reported case of WCCA with a mediastinal
location. In the differential diagnosis of clear cell lesions of
the mediastinum, WCCA should be considered.
CASE REPORT
A 70-year-old man presented to the hospital with back
pain. On computed tomography, a mediastinal mass,
6 cm in size, was detected between the esophagus and
trachea (Figure 1). There were mild osteoporotic changes
at the thoracal vertebrae. Positron emission tomography–
computed tomography (PET-CT) revealed that the mass
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did not have high glycolytic activity. The serum calcium and
parathyroid hormone levels were not evaluated. Surgical
excision was planned by the initial diagnosis of a bronchial
cyst, pathological lymph node or low-grade malignancy.
In open surgery, by intraoperative consultation (frozen
section) of the biopsy, a lesion with clear cells was seen, but
the biologic behavior of the lesion could not be assessed.
The mass was excised, and the operation was finished.
Macroscopically, the specimen measured 6x2.5x2
cm in size. It was soft, brown, and almost completely
encapsulated. Upon microscopic evaluation, uniform,
large clear cells with fine cytoplasmic vacuolization,
arranged in solid and acinar patterns, were revealed
(Figure 2). There was no lymphatic or vascular invasion,
extracapsular extension, pleomorphism, necrosis or
mitotic activity. A rim of compressed parathyroid tissue
was identified at the periphery of the tumor (Figure 3). In
the immunohistochemical evaluation, the tumor cells were
positive for cytokeratin (Ventana, AE1/AE3/PCK26, USA),
chomogranin (Ventana, LK2H10, USA), synaptophysin
(Ventana, SP11, USA) and parathyroid hormone (Ventana,
MRQ-31, USA) (Figure 4), but the cells were negative for
TTF-1 (Ventana, SP141, USA), and thyroglobulin (Ventana,
2H11+6E1, USA), vimentin (Ventana, v9, USA), CD10
(Ventana, SP67, USA), and the RCC marker (Ventana, PN15, USA). The tumor was diagnosed as “Water-clear cell
adenoma of the ectopic parathyroid gland”. Two weeks after
surgery, the serum parathyroid hormone level was 63.3 pg/
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ml (reference range 15-65) and the calcium level was 9.3
mg/dL. At 50 months of follow-up, there is no evidence of
recurrence.
DISCUSSION
The adult parathyroid predominantly consists of chief and
oxyphilic cells. The water-clear cells are not part of the
normal histology of the parathyroid gland. Roth suggested
that WCCs are transformed from chief cells, and the
presence of these cells is most commonly associated with
hyperparathyroidism (19). Miettinen et al. postulated that
all types of parathyroid parenchymal cells, including chief
cells, oxyphilic cells and WCCs, are variants of a single
cell type (21). Chen et al. considered that the occurrence
of water-clear cells might represent hyperfunction of the
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parathyroid glands in SAMP6 (Senescence-accelerated
mouse prone 6) mice (22).
Most of the cases of WCCA have presented with
hyperparathyroidism. Kanda et al. hypothesized that
due to the large size of the adenoma compared with the
biochemical and clinical features, WCC adenomas have
a “low endocrinological activity” and that the calcium
level is not elevated until the adenoma has reached a
considerable size (6). In our case, the adenoma was 6 cm in
one dimension, making it one of the largest WCCAs ever
presented.
Primary hyperparathyroidism is characterized by the
autonomous production of parathyroid hormone, resulting
in hypercalcemia. It is most commonly seen with sporadic

Figure 1: Mass (arrow) between the esophagus and trachea.

Figure 2: Solid and acinar growth pattern (H&E; x400).

Figure 3: Compressed parathyroid tissue identified at the
periphery of the tumor (H&E; x100).

Figure 4: PTH positivity in tumor cells (PTH; x100).
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adenomas, which is followed by hyperplasia, multiple
adenomas, and carcinoma. Water-clear cell parathyroid
adenoma is extremely rare. There have only been 19 cases
reported in the English literature (Table I). In 20 cases
(including the present case), the mean age is 57.4 (18-81).
In 10 cases, adenomas were seen at the lower left lobe (one
of them is a double adenoma). Five were located in the
upper right (one of them is a double adenoma) and, 3 were
at the upper left lobe. Only three of the 20 adenomas were
ectopic. Two of them were intrathyroidal (4,17) and one
was mediastinal WCCA (the present case).
The presence of ectopic parathyroid tissue has been
attributed to abnormal migration during embryogenesis.
The superior parathyroids develop from the fourth
pharyngeal pouch, and the inferior parathyroids develop
from the third. The inferior parathyroids migrate a greater
distance, and they do so in conjunction with thymic
tissue. Therefore, these are more likely to be found in

ectopic sites (23). Phitayakorn and McHenry reported
that 37 (16%) of 231 patients who underwent operations
for hyperparathyroidism had ectopic parathyroid glands.
Ectopic parathyroid glands were superior in 14 (38%)
and inferior in 23 (62%) patients. Superior glands were
found in the tracheoesophageal groove in 6 (43%), in
the retroesophageal in 3 (22%), in the posterosuperior
mediastinum in 2 (14%), in the intrathyroidal area in
1 (7%), within the carotid sheath in 1 (7%), and in the
paraesophageal area in 1 (7%) patient. Inferior glands were
found in the thymus in 7 (30%), in the anterosuperior
mediastinum in 5 (22%), in the intrathyroidal area in
5 (22%), in the thyrothymic ligament in 4 (17%), and
undescended in a submandibular location in 2 (9%)
patients (24). Of these locations, our case is consistent with
the posterosuperior mediastinal location. Only two of the
tumors were ectopic (intrathyroidal) in 19 reported cases of
WCCA (4). Our case is the third case located at an ectopic
site, and it is unique according to its mediastinal location.

Table I: Summary of reported cases of water-clear cell adenoma of the parathyroid gland

Kovacs et al (1)
Grenko et al (2)
Begueret et al (3)

Age/
Gender
48/m
40/m
73/m

Clinical findings or
complaint
Nephrolithiasis
Weakness
Nephrolithiasis

Dundar et al (4)

43/f

Lethargy

Kuhel et al (5)

56/f

Asymptomatic

Kanda et al (6)
Prasad et al (7)
Kodama et al (8)
Liang et al (9)
Papanicolau-Sengos
et al (10)

52/f
40/f
18/f
59/f

Nephrolithiasis
Weakness
Nephrolithiasis
Depression

Lower left lobe
Upper right lobe
Lower left lobe
Intrathyroidal,
upper left lobe
Upper right and lower left
lobe (double adenoma)
Lower left lobe
Upper left lobe
Upper right lobe
Upper right lobe

64/m

Palpable neck mass

Bai et al (11)

81/m
55/m

Murakami et al (12)

59/f

Piggott et al (13)

74/f

Not stated
Not stated
Nephrolithiasis, bone
fracture
Abdominal pain,
constipation and lethargy
Not stated
Not stated
Bone pain, depression
Acute pancreatitis
Weight gain, hair loss,
Back pain

Ezzat et al (14)
Tassone et al (15)
Chou et al (16)
Pirela et al (17)
The present case

73/m
74/f
54/f
81/f
34/f
70/m

Localisation

Tumor
PTH level
dimension (cm)
NA
4.5 mIU/ml
5
945 pg/dL
2.8
207 pg/dL
6

1667 pg/dL

2.8 and 1.5

52 ng/L

6.8
3
5
4.5

672 pg/dL
346 pg/dL
356 pg/dL
265 pg/dL

Lower left lobe

4.7

NA

Upper right lobe
Upper left lobe

4
1.4

22.2 pmol/L
15.9 pmol/L

Lower left lobe

0.8

72.3 pg/dL

Lower left lobe

5.5

488.9 ng/L

Lower left lobe
Lower left lobe
Lower left lobe
Upper left lobe
Intrathyroidal, right lobe
Mediastinal

3.7
NA
2.8
3.8
2.5
6

30.8 pmol/L
11.8 pmol/L
130 ng/L
450 pg/dL
NA
NA

NA: Not available
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Table II: Useful immunohistochemical panel in differential diagnosis of WCCA

WCCA
Thyroid tumors
Renal cell carcinoma
Lung tumor
Seminoma
Thymic carcinoma
Clear cell sarcoma

PTH
+
-

TTF-1
+
+
-

Thyroglobulin
+
-

PAX8
+
+
+
+
+
-

CD117
+
-/+
-/+

GATA3
+
-/+
-

S-100
+

WCCA: Water-clear cell adenoma, PTH: Parathyroid hormone, TTF-1: Thyroid transcription factor-1, PAX8: Paired box 8 (polyclonal antibody),
GATA3: GATA binding protein 3, (+): positive, (-): negative.

The differential diagnosis of WCCA includes WCC
hyperplasia of the parathyroid, parathyroid chief cell
adenoma with focal clear cell change, clear cell changes
in a thyroid tumor, clear cell lung tumors, paraganglioma,
metastatic renal cell carcinoma, clear cell sarcoma,
thymic carcinoma of rare clear cell type, germ cell
tumors (seminoma and dysgerminoma) and parathyroid
carcinoma. Classic WCC hyperplasia is a diffuse lesion in
which all glands are enlarged (20). Foci of WCCs can be
seen in chief cell adenoma of the parathyroid, but they are
admixed with chief cells (2). Clear cell changes can occur in
thyroid neoplasms of various microscopic types, including
Hurthle cell tumors, follicular adenomas, papillary
carcinomas, and anaplastic carcinomas (25). Paraganglioma
may be diagnosed based on the presence of rosettes and
Zellballen structures. In metastatic renal cell carcinoma,
the useful histologic features in the differential diagnosis
with WCCA include multiplicity of the nodules, optically
clear cytoplasm, sinusoidal type blood vessels, intraluminal
hemorrhage, and high levels of cytoplasmic glycogen and
fat (25). In clear cell sarcoma, nuclear pleomorphism and
prominent nucleoli may be useful in differential diagnosis.
Thymic carcinoma consists of spindle shaped or epithelioid
cells. Carcinoma of the thymus with clear cell features is
composed of cells with clear cytoplasm and rather bland
nuclear features, and shows a lobular or occasionally
sheet-like growth pattern (26). Seminoma have polygonal
shaped nuclei and thin fibrous bands with lymphocytes.
Parathyroid carcinoma is rare but should be included in
the differential diagnosis. Water-clear cell carcinoma of the
parathyroid gland has also been reported (25). Unequivocal
vascular invasion, perineural invasion, gross invasion into
adjacent anatomic structures and metastases are features
of carcinoma (27). The methylation profile of parathyroid
tumors has been shown to distinguish adenoma from
carcinoma (28). In the differentiation of parathyroid
carcinoma from benign tumors, decreased expression of
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parafibromin, Bcl-2a, retinoblastoma (Rb), and p27 with
PGP9.5 positivity may be helpful (29-31). In addition to
being useful, immunohistochemical stains are essential for
avoiding a misdiagnosis (Table II).
In conclusion, even though water-clear cell lesions of
the parathyroid are rare, they should be considered in
the differential diagnosis of clear cell lesions of the neck.
Additionally the ectopic location should be considered for
mediastinal lesions.
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