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Parathyroid cyst eclipsed by parathyroid 
adenoma: Value of adjunct imaging
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Abstract

Parathyroid cyst is a rare clinical entity and often presents as a diagnostic challenge, especially when presents in conjunction with 
a coexistent parathyroid adenoma. Patient with primary hyperparathyroidism had presented with a localised left inferior parathyroid 
adenoma with a coexistent right inferior parathyroid cyst which was initially missed on routine ultrasound and sestamibi scan. 
Suspicion of right inferior thyroid cyst was raised on ultrasound done by a dedicated parathyroid ultrasonologist. Right inferior 
thyroid cyst was confirmed to be parathyroid cyst on histopathological examination. Parathyroid cysts are seldom picked on 
sestamibi due to compressed parathyroid tissue present only at the periphery of the cyst. Hence, use of adjunct anatomical 
imaging like ultrasound, CT scan or MRI is worthwhile to reduce chances of missing hyperfunctional parathyroid tissue, which 
can eventually lead to revision surgery for persistent primary hyperparathyroidism.
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Introduction

Parathyroid cysts are one of the rare causes of cystic mass in 
the neck. Parathyroid cysts represent 0.5–1% of parathyroid 
lesions and <1% of neck mass.[1] These were described by 
Swedish anatomist Sandstorm in 1880 for the first time in 
literature and about 300 cases have been reported in the 
literature so far.[2] These cysts can be divided into functional 
cysts and non‑functional cysts.

Functional cysts are generally associated with signs and 
symptoms of primary hyperparathyroidism whereas, 
non‑functional cysts are mostly asymptomatic, are not 
associated with hyperparathyroidism and are generally 
detected as an incidental finding during thyroid or cervical 
investigations.[3] We present a case report of a parathyroid 
cyst coexistent with a parathyroid adenoma. This is a 

unique scenario as the hyperparathyroidism in this case was 
attributable to parathyroid adenoma and the parathyroid 
cyst was detected as an incidental finding, though the 
functional status of the cyst remains a question mark in 
our report.

Case History

A 65‑year‑old gentleman was referred to us by the 
endocrinologist for parathyroidectomy. He had presented 
to the hospital with a history of recurrent kidney stones 
and was being investigated for the same. During the course 
of investigations he was found to have hypercalcemia and 
hyperparathyroidism. On retrospective probing, he also 
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had history of excessive fatigue and decreased stamina for 
last one year. His serum calcium was found to be higher 
than 12.5 mg/dl on all occasions. His Parathormone (PTH) 
levels were found to be elevated in the range of 130 and 
140 pg/ml, serum 25 dihydroxy vitamin D levels were 
10.4 ng/ml, serum creatinine was 1.97 mg% and 24 hours 
urinary calcium and creatinine were in the normal range.

A diagnosis of primary hyperparathyroidism was made and 
patient was investigated further. Ultrasound of the neck, 
done elsewhere, was suggestive of left inferior parathyroid 
adenoma with no other abnormal findings in the neck. 
Double‑phase parathyroid scintigraphy with technetium 
99 m  (99mTc)‑sestamethoxyisobutylisonitrile  (Sestamibi) 
was done which was suggestive of parathyroid adenoma 
situated inferior to the lower pole of left thyroid gland with 
no other areas of uptake [Figure 1]. An ultrasound of the 
neck was repeated in our centre by a dedicated parathyroid 
ultrasonologist. The repeat ultrasound confirmed a 
well‑defined, ovoid, hypoechoic lesion 14 x 8 x 13 mm 
inferior to the inferior pole of left thyroid gland [Figure 2]. 
There was an incidental pick up of hypoechoic, well defined, 
ovoid cystic nodule measuring 11 X 8 X 5 mm below the 
lower pole of right thyroid gland  [Figure  3]. This cystic 
nodule was presumed to be thyroidal in origin though the 
appearance was not classical of a thyroid cyst. Since the 
patient was planned for a left inferior parathyroidectomy, a 
decision was taken to explore the cyst intraoperatively and 
further investigations were not conducted.

Patient was taken for left inferior parathyroidectomy with 
right sided cyst excision with intraoperative PTH monitoring 
with a subsequent need for four gland exploration 
consequent to non‑significant drop in intraoperative PTH. 
Left inferior parathyroidectomy was done and the specimen 
was sent for frozen section for confirmation of parathyroid 
tissue. Right side thyroid and perithyroidal region was 

explored and a 10 X 5 X 6 mm cystic swelling filled with 
clear watery liquid was seen adjacent to inferior pole of 
right thyroid gland. The cyst was not found to be attached 
to the thyroid or adjacent parathyroid. It was excised 
atraumatically as the clear watery appearance had triggered 
the diagnosis of parathyroid cyst and parathyromatosis 
was a realistic concern. The cyst was sent for frozen 
section in Toto. Left inferior adenoma was confirmed 
to be parathyroid tissue on frozen section. However, no 
definitive opinion could be obtained from the pathologist 
regarding the right sided cyst on frozen. Intraoperative 
PTH values were sent and returned satisfactory as per the 
Miami Criterion[4] after excision of both the lesions.Hence 
four gland explorations were not done and surgery was 
terminated. Postoperative calcium and PTH values fell 
dramatically and rest of the recovery was uneventful. The 
next day morning PTH was 8.8 and serum calcium was 9.2. 
Final histopathological examination revealed the left sided 
lesion to be parathyroid adenoma [Figure 4] and the right 
sided cystic lesion turned out to be parathyroid cyst. It was 
composed of parathyroid epithelial cells with stromal fat 
cells compressed at the periphery of the cyst [Figure 5].

Discussion

Incidence and clinical presentation
Parathyroid cysts can be functional or non‑functional in 
nature. These are most commonly found in the fourth to 
sixth decade. Non‑functional cysts are associated with 
normal serum PTH and calcium levels. They are either 
picked up when they are large enough to cause pressure 
symptoms leading to dysphagia, dyspnoea, hoarseness, or 
as an incidental finding during imaging. Non‑functional 

Figure 1: Sestamibi scan showing uptake inferior to left lower pole of 
thyroid gland suggestive of left inferior parathyroid adenoma

Figure 2: Ultrasound showing well defined, ovoid, hypoechoic lesion 
14 x 8 x 13 mm inferior to the inferior pole of left thyroid gland (blue 
arrow) ‑ parathyroid adenoma (yellow arrow)
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cysts are more common in women with a ratio 2.5:1 
between females and males. Functional cysts are most often 
encountered in males with the ratio being 1.6:1 between 
males and females.[5,6] The functional cysts comprise about 
10% of parathyroid cysts and are associated with clinical 
and biochemical features of hyperparathyroidism.

The fluid in parathyroid cysts usually contains elevated 
levels of Carboxy‑  terminal PTH  (inactive form of PTH) 
and rarely intact  ‑  PTH  (active form of PTH).[7] Even 
non‑functional cysts can produce large amounts of PTH 
which rapidly degrades into inactive form of PTH. Hence, 
measurement of C‑terminal PTH is recommended in 
suspected parathyroid cyst, because measurement of intact 
PTH in aspirated cyst fluid can often miss the diagnosis 
of parathyroid cyst.[8] Rarely, parathyroid cysts may also 
present as hypercalcemic crisis when these cysts rupture 
leading to discharge of large amounts of parathormone in 
the bloodstream.[9]

In our case, it was difficult to find out whether the cyst 
was a functional one or non‑functional, as the patient 
had pre‑existing hyperparathyroidism, attributable to left 
inferior parathyroid adenoma. The only way to ascertain 
the functionality of the cyst would have been if the patient 
would have had persistent hyperparathyroidism after 
surgery, in case the cyst would have been completely missed 
on ultrasound. If the cyst was assumed to be non‑functional, 
then it would have required revision surgery following 
enlargement of the cyst. Hence in both the cases, revision 
surgery would have been required eventually. Meticulously 
performed ultrasound is an effective modality for picking 
up all abnormal parathyroid tissue, thereby improving 
surgical success rates and reducing rates of revision surgery.

Origin and pathogenesis
The origin and pathogenesis of these cysts is not clear but 
a number of theories have been postulated to explain their 
existence :(a) these cysts may arise from vestigial remnant 
of the third or fourth brachial cleft or from the persistence of 
Kürsteiner canals[10];(b) coalescence of parathyroid acini[11]; 
(c) degeneration of parathyroid adenoma[12]; (d) retention 
of secretion vesicles[13];  (e) intra‑adenoma haemorrhage 
followed by liquefaction of contents.[9]

Investigations
Imaging is done as part of preoperative preparation and 
localisation of these cysts. Neck ultrasound is the method 
of choice, but can rarely differentiate between parathyroid 
cysts and other cysts of the cervical region like thyroid 
cysts, thymic cysts, thyroglossal duct cysts, and branchial 
cleft cysts.[14]Thyroid cysts can be clearly differentiated from 
other cysts only if they are completely inside the thyroid 
parenchyma or intrathyroidal. Cysts which are abutting the 
thyroid or close to the thyroid capsule are often diagnosed as 
thyroid lesions, though they may be originating elsewhere. 
These lesions are extremely difficult to differentiate on CT 
and MRI as well.[15]

Ultrasound guided fine needle aspiration and estimation 
of C terminal‑PTH levels of the aspirated fluid clinch the 
diagnosis of parathyroid cysts, although cannot differentiate 
between a functional and non‑functional cyst, because 
even non‑functional cysts can produce massive quantities 
of PTH.[8]

Sestamibi scans can diagnose functional cysts at times 
but are mostly unsuccessful in picking up these cysts 
because they contain compressed parathyroid tissue at the 
periphery with reduced number of oxyphil cells. Hence, 
negative sestamibi scans do not preclude the diagnosis of 
parathyroid cysts.[16] As in our case, sestamibi scan had 

Figure 3: Ultrasound showing hypoechoic, well defined, ovoid cystic 
nodule measuring 11 X 8 X 5 mm below the lower pole of right thyroid 
gland (blue arrow) ‑ right inferior cyst (yellow arrow)

Figure 4: Photomicrograph of parathyroid adenoma showing uniform 
population of cells
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only picked the left lateral parathyroid adenoma and had 
missed the cyst completely. Ultrasound done previously 
elsewhere had also failed to identify the parathyroid 
cyst. The only clue to the co‑existent parathyroid cyst 
in our patient was obtained from the repeat ultrasound 
in our centre. Computed tomography scans  (CT) and 
Magnetic resonance imaging (MRI) can be done to see the 
relationship of these cysts with adjacent structures but 
are done generally in cases with large cysts producing 
pressure symptoms or with significant substernal 
extension.[15]

Treatment
Parathyroid cysts can be diagnosed preoperatively 
however, most often than not, these cysts are diagnosed 
postoperatively based on histopathological findings as 
happened in the case illustrated above. In cases where 
the diagnosis arrives preoperatively, the treatment of 
functional cysts is always surgical excision of the mass.[17] 
Though malignancy in parathyroid cysts is rare, two cases of 
parathyroid carcinoma have been reported in the literature 
in functional cysts previously.[18,19]

The treatment of non‑functional cysts is controversial. 
Surgical excision with a clear histopathological diagnosis has 
been recommended by McCoy et al. even in non‑functional 
cysts as the procedure carries minimal morbidity in 
experienced hands.[20] Several papers have advocated 
ultrasound guided aspiration of the fluid, which leads 
to collapse of the cyst and is considered as the definitive 
treatment.[21] Treatment with aspiration alone had been 
considered successful in only one third of the patients with 
rest of the patients developing a recurrence and requiring 
re‑aspiration later.[22,23]

Recurrences following re‑aspiration have been dealt 
with sclerosing therapy with tetracycline and ethanol. 

However, this is fraught with complications as the cyst 
wall is very thin, often only a single layer thick. Hence 
the chances of leading to cyst rupture and leakage of 
sclerosing fluid in the pericystic tissues is higher than when 
used for sclerosis of thyroid cysts which have relatively 
thicker walls.[24,25]Pericystic fibrosis due to leakage has 
occasionally been reported to have caused recurrent 
laryngeal nerve damage and usually leads to escalated 
morbidity of a surgical procedure, in case of non‑resolution 
of cyst.[26] Hence, surgical excision is the preferred modality 
of treatment in both functional and non‑functional cysts 
presently.

Conclusion

Parathyroid cysts are a rare entity. They are often missed 
on Sestamibi scanning. Anatomical imaging like ultrasound 
is the modality of choice for picking up these lesions. CT 
scan and MRI are used to evaluate the relationship of the 
cyst with adjacent structures, especially in cases of large 
cysts.Use of adjunct anatomical imaging in conjunction 
with sestamibi scan minimises the chances of accidentally 
leaving behind hyperfunctional parathyroid tissue in cases 
where a coexistent adenoma is present, thus minimising the 
chances of revision surgery.
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