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Abstract
Background: Parathyroid Cyst (PC) is a rare and unsuspected disease. There are more than 300 
cases reported in the international literature. We present a case with an extensive literature review.

Methods: We are reporting a patient with a PC that is a 65-years-old female with a neck ultrasound 
showing well-defined cystic lesion measuring 25 mm × 10 mm × 12 mm in size. She had a past 
medical history of non-toxic multinodular goiter. She was asymptomatic, with normal laboratory 
results. The patient had no evidence of parathyroid dysfunction or compressive symptoms. A Fine 
Needle Aspiration Biopsy (FNAB) was performed, which confirmed the diagnosis of a PC. A left 
inferior parathyroidectomy was programmed successfully performed through a minimal invasive 
focused incision and uneventful recovery. Histopathology was confirmed with unilocular cyst with 
an intact capsule.

Conclusion: PC is extremely rare and difficult to diagnose due to their nonspecific presentation and 
imaging features.
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Introduction
Parathyroid Cysts (PC) are rare lesions representing 0.5% of parathyroid gland pathologies and 

account 1% to 5% of neck masses [1]. PC usually originates from the lower parathyroid glands [2]. 
The underlying mechanism of cyst formation is either developmental or due to a degeneration of an 
adenoma [1,3]. Some authors have suggested that these cysts originate due to fusion of the smaller 
microcysts often seen in normal parathyroid glands, while others believe that these cysts may 
represent embryologic remnants of the pharyngeal pouches, which undergo cystic degeneration 
with entrapped parathyroid tissue [4]. PC is usually large ranging in size from 1 cm to 6 cm in 
size [1]. Grossly, they are unilocular, smooth walled, containing watery clear fluid, with a high in 
Parathyroid Hormone (PTH) concentration [4].

Parathyroid cysts can be divided into two main categories: Functioning and non-functioning 
cysts [1,2,5]. Most of them are non-functional, however 10% to 15% may secrete Parathyroid 
Hormone (PTH), and they are more common in older patients [6].

Parathyroid cysts can be difficult to distinguish them from a cystic thyroid nodule at Fine-
Needle Aspiration (FNA) [7]. The aspiration sample almost always consists of watery clear fluid, 
which can be assayed for PTH to confirm the diagnosis [4].

Case Presentation
A 65-years-old woman underwent a screening thyroid Ultra Sound (US) and was identified 

to have a cystic lesion near the lower pole of the thyroid gland. The patient has a past medical 
history of a right breast cancer diagnosed in 1997 treated with a modified radical mastectomy 
without adjuvant chemotherapy or radiotherapy; hypertension, and non-toxic multinodular 
goiter. She was asymptomatic, with an intact PTH of 44.5 pg/ml, serum calcium of 9.0 mg/dl, and 
normal thyroid function tests. Neck ultrasound reported a multinodular goiter with no prominent 
or suspicious nodules greater than 10 mm; it also showed an oval, anechoic and heterogeneous 
image with smooth edges, measuring 25 mm × 10 mm × 12 mm in size located near the lower 
pole of the left thyroid lobe (Figure 1). A Fine Needle Aspiration Biopsy (FNAB) was performed, 
which confirmed the diagnosis of a PC without identification of neoplastic cells. The patient was 
programmed for surgical management consisting of a focused/limited neck exploration with a 
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left inferior parathyroidectomy which was successfully performed 
through a minimal invasive focused incision measuring 2.5 cm in 
length (Figure 2 and 3). The diagnosis was confirmed by pathology 
and the patient had an uneventful recovery.

Discussion
PC is a rare clinical entity, accounting for 0.8% to 3.41% of all 

parathyroid lesions and affecting 0.075% of the unselected population 
[1]. The first report of surgical resection of a PC was made in 1905 
by Goris. Crile [8] in 1953 diagnosed PC for the first time by FNA. 
Presently, around 300 cases have been reported in the literature 
worldwide [1].

PC usually manifest during the fourth to fifth decade of life, with 
a female to male ratio of 2.5:1 [1]. However, pediatric cases have 
also been reported [1,9]. The most common clinical presentation is 
an asymptomatic neck tumor found incidentally, although they can 
present with compressive symptoms in roughly 20% of the cases [10]. 

The most common sign is a neck mass, which is identified in 41% of 
the cases [11] (Table 1).

The pathogenesis of PCs may be linked to the following factors. 
The cysts may have been caused by a vestigial remnant of the third 
or fourth pouch or the persistence of the Kursteiner canals [12]. The 
PC may have been formed from an infarct or degeneration of an 
adenoma or by the development of multiple microcapsules in normal 
parathyroid tissue [13]. There are no reports on the exact mechanism 
of the evolution of parathyroid cysts with hyperplasia and adenoma 
formation [14].

We compared reported cases of PCs in Latin America and around 
the world, observing a similar pattern with the other countries, 
discussing the presentation and treatment, as well as the recurrence 
patterns (Table 2 and 3).

The most common location in most series was near the vicinity of 
the left thyroid lobe (31% of the cases) [1]. Other common locations 
of PC are near the right thyroid lobe (19% of the cases), mediastinum 
(19.3% of the cases), and near the angle of the mandible (0.3% of the 
cases) [11]. There is a female predominance with 65% of the cases 
occurring in women [1,2]. PCs usually appear in fourth and sixth 
decades of life, with a mean age at diagnosis between 46 years to 49 
years of age [11,14].

One of the most useful tools for diagnosing PC has proven to be 
a neck ultrasound followed by a FNAB [11,15]. Advantages of the 
neck ultrasound include its noninvasive nature, real-time assessment 
of the tumor and its relation to adjacent structures [16]. Even 
though it cannot distinguish between PC and other neck diseases, 
ultrasonography may reveal a non-specific cystic structure and 
establish its proximity to the thyroid gland [7,17]. In a study by Xu et 
al. [14], ultrasonographic scans were performed for all of the patients 
and 30 PC were identified under the lower pole of the thyroid, and 
two were in ectopic locations. The diagnosis of a suspected PC can be 
established by ultrasonography based on the location of cystic mass, 
which were under the lower pole of the thyroid in the vast majority 
of the cases [14].

Other imaging techniques used to help make the diagnosis of PC 
are CT scan and MRI. The CT is the study of choice for neck masses 
arising from or adjacent to bony structures, or involving deep neck 
spaces, particularly those poorly visualized by ultrasound, and may 
help establish the relationship to adjacent tissues [18]. This may 
be particularly helpful in the presence of substernal extension or 
compressive symptoms. To date, there have been eight intrathyroidal 
PC cases reported in the literature [19]. No other reports of possible 
relationships between PC and thyroid disease have been described.

MRI is used for masses that require further definition from 
adjacent soft tissues. The advantages of MRI include its outstanding 
soft tissue differentiation, lack of ionizing radiation, and infrequent 
contrast allergy [20]. 99mTc-sestamibi-methoxyisobutylisonitrile 
(Sestamibi/MIBI) imaging and high-resolution neck ultrasonography 

Figure 1: Neck ultrasound demonstrating a parathyroid cyst.

Figure 2: Left inferior parathyroid cyst.

Figure 3: Right inferior parathyroid cyst.

Parameter Baseline (Reference Range)

PTH serum 44.5 pg/ml

Calcium (plasma) 9.6 mg/dl

Phosphorus 2.7 mg/dl

TSH 1.38

Table 1: Laboratory results.
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can accurately localize 60% to 80% of single parathyroid adenomas, 
accounting for 75% to 85% of PHPT cases [21]. PCs are usually non-
functional (70% of the time), a reason for false negative results in 
Sestamibi/MIBI and failure to localize the culprit lesion in PC.

F-Fluorocholine (FC)/PET and 18F PET/CT has also been 
described for the diagnosis of PCs [22]. FC is a metabolic tracer with 
increased uptake at any site of increased metabolic activity, explaining 
its positivity in the evaluation of cancers, inflammation and in benign 
lesions such as parathyroid adenomas/hyperplasia [22]. There is no 
study comparing Sestamibi/MIBI with PET/CT.

The importance of the FNAB is to demonstrate the presence 
of an elevated PTH in the cystic fluid (97% of the cases), a fact that 
characterizes PCs. For the histopathology, the majority of them 
consist of parathyroid tissue. Thyroid and thymic tissue can be 
found in some of the cases [13]. The Parathyroid Hormone (PTH) 
levels in cystic aspiration are a helpful method of diagnosing PCs, 
especially non-functional PC [23]. It has been reported that the 
tissue synthesizes large amounts of PTH with degenerated Carboxy-
Terminal Parathyroid Hormone (C-PTH), which renders it inactive 
in the non-functional PC [10]. Present laboratory practice is to 

perform an intact PTH (iPTH) assay, which may underestimate the 
PTH levels of cyst fluid [14]. It is therefore recommended that C-PTH 
in cystic fluid should be measured instead of iPTH [6]. Nonetheless, 
the presence of any iPTH in the cystic fluid, irrespective of the level, 
can suggest a cyst of parathyroid origin [14].

The most suitable management strategy for functional PC is 
surgical removal of the lesion, but for non-functional PC, surgical 
treatment is a viable optional [14]. It can be achieved through a 
cervical approach in all cysts located in the neck and in over two-
thirds of mediastinal cysts [24]. There are three different alternatives 
for the management of non-functional PC, including simple 
aspiration, percutaneous injection of a sclerosing agent, and surgical 
resection [2,17]. Ultrasound-guided aspiration can be used alone as 
an initial treatment for symptomatic non-functional PC and it can 
instantly resolve compression symptoms [14]. Nonetheless, existing 
evidence in the literature has shown that aspiration alone is a common 
management option in cases of small non-functional PC with 
diameters less than 2.0 cm to 2.5 cm [14]. All the same, there are still 
reports of recurrence during follow-up. Some cases relapse multiple 
times after numerous aspirations and are finally treated by surgical 
resection or ethanol ablation [25-28]. These reports suggest that the 

Country # of Cases Age range Size Range (cm) Functional Obstructive Symptoms

Mexico (current article*) 1 65 2.5 1 Non-Functional -

Colombia 6 24-56 2.2-10
1 Functional 1+

5 Non-Functional 5-

Chile 4 17838 2-5.7
1 Functional 1+

3 Non-Functional 3-

Brazil 4 25-49 3.5-8.9
4 Non-Functional 2+

2-

Argentina 2 61-84 8.5-8.9 2 Functional -

Venezuela 1 52 1.4 1 Non-Functional -

Cuba 1 32 8 1 Functional -

Table 2: Parathyroid cyst cases in Latin America.

Author # Cases 
(Gender) Mean Age Average Size 

(cm) Functionality (#/%) Obstructive 
Symptoms Treatment (SR, A) Recurrence

Arrangoiz 1 (F) 65 2 Non-Functional (1/100%) None SR No (1 y)

Hamy et al. 10 (8F/2M) 48.6 2.75 × 2.18
Non-Functional (7/70%)

NR
9:SR

1
Functional (3/30%) 1:A

Mevio et al. 2 (1F/1M) 42 4 × 3 Non-Functional (2/100%) Yes: 2 2:SR NR

Matton 1 (M) 37 10 × 8 Non-Functional (1/100%) Yes A and SR Yes

Fortson et al. 1 (F) 22 3 × 3 Functional (1/100%) Yes SR NR

Mosso et al. 2 (F) 15.5 2 × 5.7 Non-Functional (1/50%) Functional 
(1/50%) None 2:SR NR

Calandra et al. 11 (6F/5M) 51 3.9 Non-Functional (9/81%) Functional 
(2/19%) NR 10:SR NR

El Housseini 
et al. 3 (F) 50.6 4 × 3.16 Functional (3/100%) Yes: 1 1:A Yes: 13:SR

Goomany et al. 
[10] 1 (F) 44 5 × 5 Non-Functional (1/100%) None SR No (6 m)

Preradovic et al. 4 (F) 56.2 2 × 1.5 Non-Functional (4/100%) Yes: 1 2:A No (6 m)2:SR

Wirowski et al. 6 (5F/1M) 64.8 2.6 × 3.3 Functional (5/83%) Non-Functional 
(1/16%) None 6:SR NR

Enwistle 1 (F) 8 4 × 4 Non-Functional (1/100%) None A and SR Yes

Ippolito et al. [9] 37 (30F/7M) 42 4 × 4 Non-Functional (37/100%) Yes: 6 A:12 Yes:4SR:29

Kodama et al. 11 (10F/1M) 39.2 3.7 Non-Functional (11/100%) None A:6 Yes:1SR:5

Table 3: Parathyroid cysts cases reported in the international literature.
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larger the cyst is, the more likely it is to relapse after the procedure 
[25-28]. Injections of sclerosing agents are not recommended because 
they can flow out from the capsule and cause serious complications 
such as fiber degeneration or damage to the recurrent laryngeal nerve, 
resulting in vocal cord paralysis [28,29]. Some authors recommended 
that the optimal treatment for symptomatic non-functional PCs is 
surgical resection [5,30]. There is evidence in the literature that has 
shown that surgical resection is an effective and safe treatment for 
non-functional PCs with diameters equal or greater than 2.5 cm [14].

Conclusion
Cystic lesions located under the lower pole of the thyroid 

gland should be considered to have originated at the parathyroid 
gland. Ultrasound guided cystic aspiration with PTH detection 
or postoperative immunopathology can help with the differential 
diagnosis. Resection of PC is still a common practice and effective 
treatment with minimal morbidity.
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