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ABSTRACT

INTRODUCTION: The frequency of parathyroid cysts in patients with primary hyperparathyroidism is from
1 to 2 %. Nowadays, parathyroid cysts remain a difficult diagnostic and therapeutic task.

PRESENTATION OF CASE: A 57-year-old woman was referred to an endocrine surgeon to evaluate a
presence of a mass in the left lateral region of the neck, the appearance of shortness of breath. In the
biochemical analysis of the patient’s blood, the serum ionized calcium level was increased - 1.53 mmol/l,
parathyroid hormone — 149.6 pg/ml. Ultrasound and MSCT scan of the neck showed the presence of
a fluid formation measuring 80 x 40 x 33 mm, which was displacing the trachea medially to the right.
Fine-needle aspiration revealed the level of iPHT in cystic fluid >2500 pg/mL. The patient underwent cer-
vicotomy, left lower parathyroidectomy with parathyroid cystectomy. According to a histological study,
the cyst wall was presented by fibrous tissue, which was lined with epithelium from the dark main cells
of the parathyroid gland. Remission of primary hyperparathyroidism was achieved.

DISCUSSION: This clinical report confirms the literature on a decrease in the sensitivity of imaging methods
in the diagnosis of parathyroid cysts. A decrease in the effectiveness of intraoperative monitoring of
parathyroid hormone with parathyroid cysts was confirmed.

CONCLUSION: With parathyroid cysts, a comprehensive assessment of all imaging methods is required.
Functional parathyroid cysts require surgical treatment. Intraoperative monitoring of iPTH has low sen-
sitivity in relation to the detection and assessment of the radicality of the operation for parathyroid

cysts.

© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Parathyroid cysts are a rare endocrine pathology [1]. Their
prevalence is 0.5 % among pathologies of the parathyroid glands
and 1-5 % of all neck tumors [2]. This pathology was first described
in 1880 by I. Sandstrém, a scientist who discovered the parathyroid
glands [3]. D. Goris in 1905 published a report of the first success-
ful case of surgical treatment of a parathyroid cyst [4]. Fewer than
400 cases of parathyroid cysts have been reported since the first
description in the second half of the 19th century [5].

Depending on the ability to synthesize parathyroid hormone
and cause hyperparathyroidism, parathyroid cysts are divided into
functional and nonfunctional. Only 10-15 % of the total number of
parathyroid cysts is functional. In addition, the cause of primary

* Corresponding author at: Mikrorayon Yubileyniy 119-11, Irkutsk, Irkutsk Region,
664049, Russian Federation.
E-mail addresses: lena_isi@mail.ru (E.A. Ilyicheva), glbersenev17@gmail.com
(G.A. Bersenev).

https://doi.org/10.1016/].ijscr.2020.12.006

hyperparathyroidism in 1-2 % of cases is a functional parathyroid
cyst [6].

Papavramidis T.S. et al. analyzed 359 reports of treatment of
parathyroid cysts [5]. The authors reported that the main symp-
toms of parathyroid cysts are the presence of a mass on the neck in
41.7 % of cases, compression syndrome of the neck in 20.6 %, and
dysfunction of the parathyroid glands in the form of hyperparathy-
roidism in 17.5 %. The authors also report that cysts can be located
on the neck from the angle of the mandible to the mediastinum.
Thus, the most common localization was the left lobe of the thy-
roid gland in 31.6 % of cases, the upper mediastinum in 19.3 %, the
right lobe of the thyroid gland in 19 %, and the anterior neck in 12.8
%.

The diagnosis of parathyroid cysts is a difficult task. Ultrasound
(US) is an ineffective method for the differential diagnosis of cysts
of thyroid and parathyroid origin [7]. In addition, scintigraphy has a
low sensitivity in relation to detecting an increase in the functional
activity of hormonally active cysts in comparison with adeno-
mas of the parathyroid glands [8]. Therefore, the main method for
detecting functional cysts of the parathyroid glands is a fine-needle

2210-2612/© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).
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Fig. 2. Multi-slice CT scan with angiography:2a - Sagital scan, 2b - Axial scan. 1 - left common carotid artery; 2 - cyst of the left lower parathyroid gland; 3 - trachea; 4- left

internal jugular vein; 5- left subclavian artery; 6- esophagus.

aspiration (FNA) of the cyst with the determination of the level of
parathyroid hormone [1].

We present our experience of surgical treatment of functional
parathyroid cyst in the patient with primary hyperparathyroidism
in State Budgetary Institution of Public. This case report has been
reported in accordance with the SCARE Criteria [9].

2. Presentation of case

A 57-year-old pensioner Eurasian woman has been under the
care of endocrinologist with multinodular goiter for 3 years. In
January 2020, the patient was found to have an increase in
the level of parathyroid hormone — 128.1 pg/mL (reference val-
ues 15.0-68.3 pg/ml). Multispiral computed tomography (MSCT)
(February 2020) scan showed the presence of a hypodense fluid
formation measuring 110 x 57 x 45 mm in the left lobe of the thy-
roid gland, which displaces the esophagus and trachea to the right.
Due to compression by this formation, the lumen of the trachea is
narrowed to 3 mm (Fig. 1).

In March 2020, the patient began to worry about the presence of
amass in the left lateral region of the neck, the appearance of short-
ness of breath during exercise and the presence of kidney stones.
In fact, she has not been suffering from pain in bones and joints
and has not had pathological fractures, gastropathy, as well as vita-
min D deficiency. The patient has not been using drug, and also she
denied the presence of family and hereditary diseases. She had not
past surgical history and any other chronic diseases.

Only in august 2020 she was referred to an endocrine sur-
geon in our clinic to evaluate complaints of shortness of breath,
severe dyspnea at rest, a presence of a mass of the neck and per-
sistently elevated level of calcium. In the biochemical analysis of
the patient’s blood, the serum total calcium level was increased
— 2.73 mmol/I (reference values 2.1-2.6 mmol/l), ionized calcium
— 1.53 mmol/l (reference values 1.15—1.27 mmol/l), parathyroid
hormone — 149.6 pg/ml (reference values 15.0-68.3 pg/ml). The
daily urinary excretion of calcium was 2.96 mmol/day (reference
values 2.5-6.25mmol/day). An US scan showed the presence
of an anechoic formation of irregular shape with dimensions
81 x 52 x 35 mm, which was located between the lower pole of the
left lobe of the thyroid gland and the left neurovascular bundle of
the neck, leaving retrosternal.There was not any mass that could
be identified as a parathyroid adenoma or parathyroid hyperpla-
sia. The total volume of the thyroid gland was 11.4 cm3, the right
lobe was 4.0 cm3, the left lobe was 7.4 cm3. A scintigraphy scan did
not show an increase in the functional activity of the parathyroid
glands.

Given the pronounced dyspnea and narrowing of the tracheal
lumen to 3 mm in diameter, the first stage of the patient underwent
FNA of fluid from the cyst (August 27, 2020) in order to decom-
press the trachea. Evacuated 150 ml of clear liquid. Repeated MSCT
(September 8, 2020) scan showed the presence of a fluid formation
measuring 80 x 40 x 33 mm, which is placed from the lower edge
of the lower pole of the thyroid gland to the level of the aortic arch
displacing the trachea medially to the right (Fig. 2).
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Fig. 3. Intraoperative photography. Arrows indicate anatomical structures. 3a - before cyst aspiration: 1- left common carotid artery; 2 - anterior surface of the cyst of the
left lower parathyroid gland; 3- the left lobe of the thyroid gland is abducted. 3b - after cyst aspiration: 1- left common carotid artery; 2- the posterior surface of the cyst of
the left lower parathyroid gland; 3- left recurrent laryngeal nerve; 4- the left lobe of the thyroid gland. 3c - after removal of the cyst: 1- left common carotid artery; 3- left

recurrent laryngeal nerve; 4- the left lobe of the thyroid gland.

Fig. 4. Macrophotography of operative material. 4a - removed cyst of the left lower parathyroid gland. 4b - removed left superior parathyroid gland.

The fluid formation does not accumulate contrast agent.
The parathyroid glands are not reliably visualized.To determine
whether the neck cyst was associated with the parathyroid glands,
thyroid gland, or neither, FNA of the cyst fluid was performed. FNA
revealed the clear color of the cystic fluid in which intact PTH (iPTH)
level was markedly higher (>2500 pg/mL) than serum iPTH level.
The patient was thus diagnosed with primary hyperparathyroidism
caused by a functional parathyroid cyst.

According to the preoperative study and the absence of clinical
recovery after FNA of the cyst, surgical intervention was planned
in the amount of cervicotomy, intraoperative aspiration of the
parathyroid cyst with the determination of the level of iPTH in the
cyst fluid, left lower parathyroidectomy with parathyroid cystec-
tomy and intraoperative monitoring of iPTH.

The operation took place on September 14, 2020. The opera-
tion was performed by an endocrine surgeon who has 15 years of
experience in this area.

A cervicotomy was performed according to a standard tech-
nique. A fluid formation (thin-walled cyst) was found ventrally to
the left recurrent laryngeal nerve. The cyst was located from the left
lower parathyroid gland and occupied the entire space between the
left lobe of the thyroid gland, trachea, esophagus medially and the
left neurovascular bundle laterally. The upper edge of the cyst was
located above the upper pole of the left lobe of the thyroid gland,
the lower edge extends along the trachea retrosternally into the
upper mediastinum. The left lower parathyroid gland was located
on the anterior surface of the cyst with signs of sclerosis, dimen-
sions 0.8 x 0.5 x 0.5 mm, dark brown. The left recurrent laryngeal
nerve was intimately attached to the posterior surface of the cyst
(Fig. 3). The upper left parathyroid gland 1.0 x 0.8 x 0.6 cm in size,

Fig. 5. Microphotography of operative material. Tinted with hematoxylin and
eosine. Magnification 10x0,25. 1- lumen of the cyst of the left lower parathyroid
gland; 2 - hyperplastic area of the left lower parathyroid gland; 3- the epithelium
of the cyst wall from the dark main cells of the parathyroid gland; 4- fibrous tissue.

dark brown, was found dorsally to the left recurrent laryngeal nerve
and cranially to the upper pole of the left lobe of the thyroid gland.
FNA of a thin-walled cyst was performed. The level of iPTH in cyst
fluid was more than 2500 mg/ml.

The mobilization and removal of the cyst of the left lower
parathyroid glandwas performed (Fig. 4a). Given the increased size
of the left upper parathyroid gland, the operation was continued
by its mobilization and removal (Fig. 4b).

The dynamics of the level of intraoperative monitoring of iPTH
was as follows: before the skin incision — 128.5 pg/mL, at the time
of mobilization of the cyst of the left lower parathyroid gland —
197.1 pg/mL, 10 min after removal of the cyst of the left lower
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Fig. 6. Multi-slice CT scan with angiography: 6a - Frontal scan, 6b — Axial scan.

parathyroid gland — 125.3 pg/mL, after 10 min after removal of the
left upper parathyroid gland — 124.5 pg/mL.

According to the histological study, the cyst wall was presented
by fibrous tissue, which was lined with epithelium from the dark
main cells of the parathyroid gland. In the section of the cyst wall,
tissue of the parathyroid gland with signs of hyperplasia (left lower
parathyroid gland) was found. The removed left upper parathy-
roid gland was represented by the parathyroid tissue of the usual
structure (Fig. 5).

In the postoperative period, laryngoscopy was performed, on
which the normal mobility of the vocal folds was established. On
the first day after surgery, the level of iPTH was 77,2 pg/ml, the level
of serum total calcium was 2,89 mmol/l. On the 4th day, MSCT was
performed in order to search for additional parathyroid glands. In
the projection of the bed of the removed cyst, gas is visualized, the
fatty tissue is infiltrated. The parathyroid glands are not reliably
visualized (Fig. 6).

The patient was discharged on the 7th day after the operation
under the care of an outpatient surgeon and endocrinologist. At the
time of discharge, the level of serum total calcium was 2.6 mmol/l.
The patient was examined by the operating surgeon 2 months after
the operation. According to the patient, she feels great and does not
actively complain. She breathes freely and independently, allows
herself light anaerobic loads (light jogging, yoga). In the patient’s
opinion, the treatment carried out helped her. In the control bio-
chemical analysis of the patient’s blood (November 16, 2020), the
serum total calcium level was increased - 2,35 mmol/l, ionized cal-
cium — 1.23 mmol/l, parathyroid hormone — 45.4 pg/mL.

3. Discussion

This clinical case confirms the existing point of view that
parathyroid cysts are a rare cause of hyperparathyroidism and a
difficult diagnostic task [1]. In our patient, the parathyroid cyst
was manifested by the presence of a mass on the left lateral sur-
face of the neck, an increase in the level of parathyroid hormone,
and hypercalcemia. In addition, the cyst was large and displaced
the trachea in the opposite direction with the development of
neck compression syndrome, which was manifested by shortness of
breath during exercise. According to the data of preoperative exam-
ination (ultrasound, MSCT), we found the presence of large fluid

formation near the left lobe of the thyroid gland and the absence
of enlarged parathyroid glands. By scintigraphy, the localization
of enlarged parathyroid glands was not established. This confirms
literature data that the sensitivity of imaging methods decreases
when parathyroid cysts are detected [7].

This clinical case showed that the main role in the diagnosis was
played by fine-needle aspiration of the cyst fluid and an increased
level of iPTH in the cyst fluid. Based on the experience of sur-
gical treatmentof parathyroid cysts, operation was plannedwith
intraoperative fine-needle aspiration of the parathyroid cyst with
determination of the level of parathyroid hormone in the cyst fluid,
left lower parathyroidectomy with cystectomy and intraoperative
monitoring of iPTH. In our observation, intraoperative monitoring
of iPTH had low sensitivity in detecting and assessing the radicality
of surgery.

4. Conclusion

Parathyroid cysts in primary hyperparathyroidism are a difficult
diagnostic and therapeutic task. A comprehensive and thorough
assessment of all methods of visualization of the parathyroid glands
at the preoperative stage, including the use of MSCT angiography
and FNA under ultrasound control, is required in order to establish a
diagnosis. Functional parathyroid cysts require surgical treatment.
Intraoperative monitoring of iPTH has low sensitivity in relation to
the detection and assessment of the radicality of the operation for
parathyroid cysts.
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