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Abstract Parathyroid cysts are rare lesions that can pres-
ent clinically as low neck masses. The clinical diagnosis of
parathyroid cyst can be challenging and requires a high
level of suspicion as it often mimics a thyroid nodule. The
cyst occasionally can cause compressive symptoms such as
dysphagia or dyspnea. When it occurs in the mediastinum,
it can cause recurrent laryngeal nerve paralysis. In this
report, we present a patient with a hyperfunctional parathy-
roid cyst in association with a papillary thyroid carcinoma.
In addition, we brieXy discuss the current literature on para-
thyroid cyst. This case is unusual in its clinical presentation
in that the parathyroid cyst mimicked a thyroid goiter.
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Introduction

Parathyroid cysts are rare lesions that can present clinically
as cervical masses. Sandstrom was the Wrst author to

describe a parathyroid cyst in 1880 [11]. The Wrst functioning
mediastinal parathyroid cyst was surgically removed by
Noble in 1936 [9]. Today, just over 300 cases have been
reported in the world literature [7]. The clinical diagnosis
of parathyroid cyst can be challenging and require a high
level of suspicion as it often mimics a thyroid nodule. The
cyst occasionally can cause compressive symptoms such as
dysphagia or dyspnea. When it occurs in the mediastinum,
it can cause recurrent laryngeal nerve paralysis.

In this report, we describe a patient with a hyperfunc-
tional parathyroid cyst in association with a papillary thy-
roid carcinoma. In addition, we brieXy discuss the current
literature on parathyroid cyst. This case is unusual in its
clinical presentation in that the parathyroid cyst appeared to
be a thyroid goiter.

Case report

A 76-year-old man was admitted to the hospital in August
2005 for back surgery. During the hospital stay, a barium
esophogram was performed because of dysphagia, which
revealed an extrinsic mass narrowing the esophagus.
A computed tomography (CT) of the neck revealed a left
thyroid lobe mass with retrosternal extension and mild
tracheal and esophageal compression (Fig. 1). An ultrasound
of the neck revealed a 7.7 £ 3.8 £ 2.9 cm left lobe with a
4.9 £ 3.3 £ 2.7 cm, dominant, hypoechoic nodule extend-
ing into the retrosternal and supraclavicular regions. An
additional complex cystic nodule in the left upper pole was
noted measuring 1.5 £ 1.7 £ 1.8 cm.

A Wne-needle aspiration of the dominant nodule was
attempted, but the results were not conclusive. His thyroid
function tests performed at the time were within normal
limits with a TSH of 2.1 mcIU/mL (normal 0.3–4.7) and a
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free T4 of 1.1 ng/dL (normal 0.8–1.6). Since that hospital-
ization, the patient was noted to have an elevated serum
calcium ranging from 11.7 to 12.9 mg/dL (normal 8.7–
10.5). A parathyroid hormone (PTH) assay performed in
December 2005 was 449 pg/mL (normal 11–55) associated
with a serum calcium of 12.9 mg/dL.

Subsequently, the patient underwent neck exploration
for thyroidectomy and parathyroid exploration in 07 April

2006. Intraoperatively, the patient was found to have a Wrm,
brown, 5.5 £ 2.5 £ 2 cm mass in the left lower pole of the
thyroid gland. Sectioning of the mass at the time of frozen
section showed a multiloculated, thick-walled cyst contain-
ing a large amount of chocolate-colored Xuid.

Representative frozen and permanent histologic sections
of the cyst wall demonstrated a thick, dense Wbrous wall
with adherent blood and Wbrin (Fig. 2a). The adjacent
parenchyma consisted of hypercellular parathyroid tissue
and a small focus of compressed rim of normal parathyroid
tissue (Fig. 2b). Within the hypercellular parathyroid tissue,
there were multiple foci of recent (Fig. 2c) and old hemor-
rhage (Fig. 2d). Overall, the histopathological Wndings
were consistent with a parathyroid adenoma that had under-
gone cystic degeneration. Additionally, there was a 1.1 cm
nodule within the left mid thyroid gland that histologically
exhibited nuclear features of papillary thyroid carcinoma
(Fig. 3). These include pale, ovoid nuclei; Wne, powdery
chromatin; easily identiWable intranuclear grooves; and
scattered intranuclear pseudo-inclusions.

Clinically, the patient’s PTH went from a pre-surgical
level of 380 pg/mL to a post-resection level of 31 pg/mL,
which was consistent with a successful resolution of his

Fig. 1 Axial CT scan at the level of the thoracic inlet, revealing appar-
ent left sided cystic thyroid mass

Fig. 2 a Low power photomicrograph [hematoxylin and eosin (H&E)
stain; £40, original magniWcation] of the cyst exhibits a thick, dense
Wbrous wall (W) containing blood (B). Just beyond the cyst wall, there
is hypercellular parathyroid tissue (P) completely devoid of adipose
tissue. b Medium power photomicrograph (H&E stain; £100, original
magniWcation) of the compressed rim of normal parathyroid tissue.
Note the presence of adipocytes (arrows). c Medium power photo-

micrograph (H&E stain; £100, original magniWcation) of cyst wall
(W) with adjacent hypercellular parathyroid tissue (P) with recent
hemorrhage. d Medium power photomicrograph (H&E stain; £100,
original magniWcation) of cyst wall (W) with adjacent hypercellular
parathyroid tissue (P) containing hemosiderin-laden macrophages
(arrows) indicative of old hemorrhage
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hyperparathyroidism. For the papillary thyroid carcinoma,
the patient underwent a total thyroidectomy and received
post-operative iodine-131 therapy. Currently, he is free of
disease 1.5 years following surgery and is normocalcemic.

Discussion

Parathyroid cysts are rare clinical entities, and up to this
date, just over 300 cases have been reported in the litera-
ture. The majority present as asymptomatic neck masses,
but a smaller number of cases have also been described in
the mediastinum. Occasionally, the cysts can grow to a
large size and cause compressive symptoms, pain, and even
recurrent laryngeal nerve palsy [8]. The sizes of parathyroid
cysts have been reported to range from 1 to as large as
15 cm. Generally, parathyroid cysts are more commonly
seen in women with a female-to-male ratio of 2.5:1 [1].
Although it can occur at any age between 16 and 79 years,
most present between the fourth and sixth decades [10, 13].

Parathyroid cysts can be classiWed into non-functional
and functional cysts. Non-functional cysts are much more
common and are considered true cysts in that they are not
derived from cystic degeneration. Functional cysts are rare,
and it was not until 1936 that the Wrst functioning mediasti-
nal parathyroid cyst was surgically resected [9]. These cysts
are thought to arise from adenomas that underwent central
necrosis and degeneration [2]. The major clinical distinc-
tions between non-functional and functional cysts are the
patients with functional cysts often present with hyperpara-
thyroidism, hypercalcemia and hypophosphatemia [2].
These patients can sometimes suVer weakness, weight loss,
urinary incontinence, and memory disturbances due to high

level of calcium [15]. These levels usually return to normal
post-operatively. Functional cysts occur more commonly in
the mediastinum, where they are almost as common as non-
functional cysts.

Several theories have been proposed for the etiology of
parathyroid cysts, but the four most accepted include [1, 5,
7, 8, 10, 12]: (1) embryologic remnants of the third and
fourth pharyngeal pouches; (2) enlargement or coalescence
of pre-existing microcysts; (3) enlargement of microcysts
due to retention of cyst Xuid; and (4) cystic degeneration of
a parathyroid adenoma. The Wrst theory is supported by the
common location of parathyroid cyst in the inferior para-
thyroid gland. Furthermore, various combinations of tissues
(lymphoid, muscular, thymic, salivary, adipose and mesen-
chymal) found in the cyst wall suggest an embryologic
multipotential tissue of origin [7, 10]. The second theory is
supported by the Wndings that microcysts are common in
autopsy series and in normal parathyroid glands when care-
fully sectioned [6]. The third theory is supported by the fact
that parathyroid cysts can be induced in laboratory animals
when they are administered calcium acetate, vitamin D,
parathyroid extract, and dihydrotachysterol [10]. The Wnal
theory is supported by histological studies of parathyroid
cysts in patients with hyperparathyroidism. 

Pre-operative CT and ultrasound can help to distinguish
whether the mass is solid or cystic, but usually cannot
diVerentiate thyroid from parathyroid cysts and the results
are often experience dependence [14]. FNA is the most use-
ful non-surgical means for the diagnosis of parathyroid
cyst. Aspiration of clear Xuid from the cyst should alert the
physician of a high possibility of it being a parathyroid cyst
[3]. Radioimmunoassays of the cyst contents for PTH and
thyroglobulin are sensitive techniques to distinguish
between thyroid and parathyroid cysts; however, they are
rarely performed.

FNA has been suggested to be the initial treatment for
easily accessible, small non-functional parathyroid cysts
[4]. If repeated aspirations fail, surgery is the deWnitive
treatment [7]. Sclerosing therapy can be used as an alterna-
tive to surgery, but it may be associated with many
complications. All functional cysts and large, symptomatic
non-functional cysts are best treated with surgery [7].

Our patient had an incidental Wnding of extrinsic com-
pression on a barium swallow. His only complaint at that
time was dysphagia. Although CT and ultrasound evalua-
tion conWrmed the presence of two cystic lesions in the left
thyroid, they were unable to distinguish thyroid from para-
thyroid origin. However, the Wndings of elevated PTH and
hypercalcemia were most consistent with the latter.

In conclusion, the pathological Wndings and post-opera-
tive PTH conWrmed the presence of a functional parathy-
roid cyst. As noted, functional parathyroid cysts are much
less common than non-functional cysts, and they tend to be

Fig. 3 High-power photomicrograph (H&E stain; £400, original
magniWcation) of papillary thyroid carcinoma with papillary formation
lined by cells exhibiting typical nuclear features such as pale, ovoid
nuclei; Wne powdery chromatin; and intranuclear grooves
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localized in the mediastinum. Our patient had a functional
parathyroid cyst that was located at the inferior border of
the left thyroid.
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