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Giant functional parathyroid cysts (PCs) are extremely rare and can present significant diagnostic challenges. We report a case of a
31-year-old woman with primary hyperparathyroidism (PHPT) due to a giant PC, which presented with biochemical features of
hyperparathyroidism, compressive symptoms in the neck structures, and a unique ultrasonographic “snowstorm” pattern, mim-
icking thyroid pathology. Diagnosis was confirmed postoperatively by histopathology. This case highlights the importance of
including PCs in the differential diagnosis of cystic neck masses, particularly when biochemical and imaging findings are
discordant.
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1. Introduction

Parathyroid cysts (PCs) are broadly classified into functioning
(producing parathyroid hormone (PTH) and associated with
biochemical hyperparathyroidism) and nonfunctioning types
(without hormonal activity) [1–4].

The etiology of PCs remains incompletely understood, but
several mechanisms have been proposed. These include con-
genital origins such as vestigial remnants of the third or fourth
branchial pouch or persistence of the Kürsteiner canals, coales-
cence of microcysts, simple retention of parathyroid secretions
due to ductal obstruction, and infarction or degeneration of a
preexisting parathyroid adenoma [3, 5, 6].

Most PCs are located in the neck, often near the thyroid
gland or lower parathyroid glands. However, in rare cases, they
may extend into the mediastinum, making diagnosis and sur-
gical access more challenging [2, 3, 7, 8].

Functioning PCs are extremely rare and present with clini-
cal and biochemical features of primary hyperparathyroidism
(PHPT), including hypercalcemia, fatigue, nephrolithiasis, and
bone disease. These cysts can produce PTH, and their cystic
nature can make preoperative diagnosis difficult [3, 8–10].
Most cases are detected incidentally during imaging studies
performed for unrelated reasons [11].

The majorities are non-functional and discovered inciden-
tally, whereas aminority are functional, presenting with clinical
and biochemical features of hyperparathyroidism and
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representing approximately 10%–33% of all PCs described in
the literature, as reported by El-Housseini et al. [3].

First described by Sandström in 1880 and by Goris in 1905,
fewer than 350 cases have been documented in the literature [2].
The condition is more frequently reported in women, with an
estimated incidence ratio of 3:1 compared to men, predomi-
nantly affecting middle-aged individuals, while pediatric cases
remain rare [2]. Surgical resection is the preferred treatment for
cystic parathyroid lesions and intraoperative cyst rupture should
be avoided, as it may lead tomisleading elevations in PTH levels.
Patients with large cysts are at an increased risk of postoperative
symptomatic hypocalcemia and should be closelymonitored [9].

PCs are typically asymptomatic and often discovered inci-
dentally. However, larger lesionsmay cause compressive symp-
toms or manifest as PHPT. We report a rare case of a giant
functional PC with a distinctive “snowstorm” appearance on
ultrasonography, coexisting with thyroid pathology and com-
plicating the diagnostic process.

2. Case Presentation

2.1. Preoperative Findings.Wepresent the case of a 31-year-old
Caucasian woman of Albanian ethnicity referred for a thyroid
scan due to suspected toxic multinodular goiter affecting the left
thyroid lobe. She had been receiving long-term antithyroid ther-
apy (methimazole 2.5mg daily). The patient reported fatigue,
muscle weakness, thirst, and persistent mild pain and pressure
on the right side of the neck for 8 months. Physical examination
revealed a right-sided neck swelling causing visible asymmetry
(Figure 1). On palpation, a moderately complex and fluctuant
mass with thrill was noted, without significant tenderness.

2.2. Diagnostic Assessment. At presentation, laboratory results
showed thyroid function within the reference range, with free
thyroxine (FT4) at 15.71 pmol/L (reference range: 9.00–20.00
pmol/L) and thyroid-stimulating hormone (TSH) at 1.83 µIU/
mL (reference range: 0.25–5.00µIU/mL).

2.3. Imaging Findings. Neck ultrasound revealed a well-
defined and multilocular cystic lesion larger than 10 cm,
located anterolaterally on the right side, extending beyond
the right thyroid lobe into the upper mediastinum. It caused
compression of cervical structures, including significant

displacement and pressure on the right thyroid lobe. The lesion
appeared predominantly anechoic, containing hyperechoic
septa and numerous floating microcalcifications, producing a
heterogeneous echotexture and a characteristic “snowstorm”
appearance.

Color doppler imaging revealed no significant internal vas-
cularity, though small vessels were observed along the septa
(Figure 2).

Thyroid ultrasound showed a hypoechoic nodule
(6.25mm× 7.50mm) in the upper medial third and iso- to
hypoechoic nodules in the lower pole of the right lobe. The
left lobe demonstrated an anechoic cystic lesion (22.64mm×
16.92mm× 19.31mm) and a hypervascular and isoechoic ade-
nomatous nodule (20.60mm× 16.70mm× 17.80mm).

Technetium-99m pertechnetate scintigraphy revealed a
cold and nonfunctioning area at the cyst site, confirming its
extrathyroidal origin. The right lobe appeared compressed and
suppressed, with a cold nodule in its upper medial third. In
contrast, the left lobe showed a cold cystic nodule in the upper
third and a hot and hyperfunctioning adenomatous lesion in
the lower pole (Figure 3).

The patient declined a 99mTc-sestamibi (MIBI) scan but
consented to magnetic resonance imaging (MRI). Functional
PCsmay lack Tc-99m sestamibi uptake, complicating preoper-
ative localization. MRI revealed a well-circumscribed T2-
hyperintense cystic lesion with internal septations, extending
from the right cervical region into the upper anterior mediasti-
num. It was located between the right thyroid lobe and super-
ficial neck muscles, causing posterior displacement of the
thyroid and slight tracheal deviation to the left, without evi-
dence of stenosis. The cyst measured 3.8 cm× 7 cm axially and
10 cm craniocaudally, showed high protein content, and dem-
onstrated no contrast enhancement. It was in contact with the
brachiocephalic veins and superior vena cava, without signs of
invasion or thrombosis. An additional 2 cm× 2 cm adenoma-
tous lesion was identified in the left thyroid lobe (Figure 4).
The parotid and submandibular glands, parapharyngeal
spaces, and pharynx appeared normal, with no pathological
lymphadenopathy.

Based on the ultrasound findings, additional lab tests were
ordered, revealing PTH of 298 pg/mL (31.5 pmol/L; reference
range: 9.0–94.0 pg/mL or 0.95–10.0 pmol/L), ionized calcium

FIGURE 1: Anterior clinical view of the neck demonstrating a visible cystic swelling associated with displacement and compression of cervical
blood vessels, accompanied by a palpable mass.
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FIGURE 2: The lesion is well-circumscribed, with internal septations and fluid content containing multiple microcalcifications, resulting in a
characteristic “snowstorm phenomenon.” The left thyroid lobe shows an anechoic cystic lesion with an internal solid component, measuring
22.64mm× 16.92mm× 19.31mm.

FIGURE 3: Thyroid scintigraphy with 99mTc-pertechnetate showing suppression of the right lobe compressed by the adjacent parathyroid cyst, with a
cold nodule in its upper third. The left lobe demonstrated a cold cystic nodule in the upper pole and a hot adenomatous lesion in the lower pole.

Case Reports in Endocrinology 3
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FIGURE 4: Magnetic resonance imaging (MRI) showing a well-circumscribed, septated, T2-hyperintense cystic lesion in the anterior right
cervical region with extension into the upper anterior mediastinum. The lesion displaced the right thyroid lobe posteriorly and caused mild
tracheal deviation without stenosis. It measured approximately 3.8 cm× 7 cm× 10 cm, contained proteinaceous fluid and showed no contrast
enhancement.

TABLE 1: Preoperative laboratory tests.

Parameter Patient value (SI) Reference range (SI) Patient value (conventional) Reference range (conventional)

ALP 258U/L <240U/L 258U/L <240U/L
Acid phosphatase 3.30U/L <5.3U/L 3.30U/L <5.3 U/L
Total calcium 2.68mmol/L 2.15–2.57mmol/L 10.74mg/dL 8.8–10.4mg/dL
Ionized calcium 1.41mmol/L 1.10–1.40mmol/L 5.64mg/dL 4.4–5.6mg/dL
Phosphorus 0.90mmol/L 0.87–1.45mmol/L 2.79mg/dL 2.7–4.5mg/dL
PTH 298 pg/mL 9–94 pg/mL 298 pg/mL 9–94 pg/mL
25-Hydroxyvitamin D 9.5 ng/mL 30–70 ng/mL 9.5 ng/mL 30–70 ng/mL
Urea 7.8mmol/L 1.7–8.3mmol/L 21.8mg/dL 4.8–23mg/dL
Creatinine 102.5 µmol/L 44–80 (F)/53–106 (M) 1.16mg/dL 0.50–0.90 (F)/0.70–1.20 (M)
FT4 18.71 pmol/L 9.0–20.0 pmol/L 1.45 ng/dL 0.70–1.55 ng/dL
TSH 1.83 µIU/mL 0.25–5.00 µIU/mL 1.83 µIU/mL 0.25–5.00 µIU/mL

4 Case Reports in Endocrinology
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of 1.36mmol/L, and 25-hydroxyvitamin D deficiency (below
10 ng/mL). These findings supported the diagnosis of PHPT
(Table 1).

3. Treatment

3.1. Surgery and Histopathology. To exclude malignancy and
assess potential adhesions to surrounding structures, the
patient underwent an anterotransverse cervicotomy with com-
plete excision of the cystic mass (Figure 5).

Intraoperatively, the cyst was found adherent to the poste-
rior surface of the right thyroid lobe and extended inferiorly
into the upper mediastinum. The lesion was well-encapsulated,
with thin fibrotic walls and no gross invasion of adjacent struc-
tures. The recurrent laryngeal nerve and inferior thyroid vessels
were carefully preserved. Approximately 20mL of brownish
cystic fluid was aspirated before excision to facilitate dissection.
No evidence of local infiltration or enlarged lymph nodes was
observed. The excised specimen measured 9.0 cm× 5.5 cm×
3.5 cm, with a smooth external surface and a unilocular cystic
cavity containing residual brownish fluid. A thin rim of adja-
cent thyroid tissue was noted adherent to one portion of the
cyst wall, consistent with intraoperative adhesions to the pos-
terior aspect of the right thyroid lobe.

Microscopic examination revealed a cyst wall composed of
dense fibrotic tissue lined by flattened to cuboidal epithelial
cells andmonomorphic cells with eosinophilic, granular (onco-
cytic) cytoplasm arranged perivascularly—features often
observed in parathyroid adenomas. The cystic lumen contained
small cystic spaces, hemosiderin-laden macrophages (sidero-
phages), and proteinaceous material.

Immunohistochemical staining demonstrated strong
nuclear positivity for GATA3 (clone L50-823) and negativity
for TTF-1 (clone 8G7G3/1), confirming the parathyroid origin

of the lesion. These findings were consistent with a cystic para-
thyroid adenoma. (Histopathology and immunohistochemis-
try figures were not available for inclusion due to technical
limitations.)

3.2. Outcome and Follow-Up. Following surgery, levels of PTH
and calcium returned to normal. The patient was monitored
for 18 months with regular endocrinological follow-up, during
which no recurrence or complications were observed (Table 2).
Throughout this period, the patient continued antithyroid
therapy with Methimazole 2.5mg daily to maintain stable thy-
roid function, with clinical and laboratory parameters remain-
ing within normal limits.

4. Discussion

4.1. Incidence and Clinical Presentation. PCs are rare in endo-
crine surgery and clinical practice, accounting for 0.8%–3.41%
of all parathyroid lesions and affecting 0.075% of the general
population [4]. Most cystic parathyroid adenomas are located
in the neck, although approximately 10% are found in the
mediastinum [10]. In our case, the parathyroid adenoma was
located primarily in the neck with partial extension into the
upper mediastinum.

4.2. Cystic Fluid Characteristics. Optic clear aspirate fluid is
often thought to suggest a PC; however, fluid characteristics are
variable. In our case, a 10-cm cyst with thin walls contained
brown fluid. This is consistent with recent reports, including
Rajasekaran et al. [12], who described a nonfunctioning PC
with brownish fluid in a large cyst. Also, the study “Cystic
Parathyroid Lesions: Functional and Nonfunctional Parathy-
roid Cysts” (JAMA Surgery) noted that while many PCs yield
clear and colorless fluid, turbid or colored fluid aspirate does

FIGURE 5: Macroscopic view of the excised parathyroid cyst following parathyroidectomy.

Case Reports in Endocrinology 5
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not exclude the diagnosis of a PC [9. Therefore, fluid color
alone should not be used to rule out PC diagnosis.

4.3. Functional Nature and Biochemical Findings. The func-
tional PC in our patient was discovered during evaluation for
thyroid disease due to toxic multinodular goiter. Initially, the
patient was receiving thyrostatic therapy, with a TSH level of
0.02µIU/mL. At the time of examination, thyroid hormone
levels had normalized, thyroglobulin (Tg) was elevated at
108 ng/mL, and PTH was significantly increased at
298 pg/mL (reference range: 9.0–94.0 pg/mL).

Measurement of Tg and PTH levels in cystic aspirates is an
important diagnostic step for differentiating PCs from thyroid
cysts and other cystic neck lesions. However, in our case, these
measurements were not performed, and the diagnosis was
established solely through histopathological examination
[3, 13].

4.4. Role of Imaging in Diagnosis. Ultrasound is a rapid, cost-
effective, and widely available imaging technique for detecting
neckmasses and assessing their local extent [14, 15]. It provides
valuable information on size, shape, structure, and internal
composition, often revealing multilocularity with septa and
calcifications. In our case, ultrasound demonstrated a distinc-
tive “snowstorm” phenomenon a feature frequently described
in hydatid cysts and popliteal cysts, but rarely reported in PCs.
Expanded discussion: This sonographic finding has only rarely
been reported in PCs; possible mechanisms include microcal-
cifications or proteinaceous colloid material within the cystic
content.

This sonographic appearance may be attributed to internal
calcified content or particulate material within the cystic lesion.
Although seldom documented in parathyroid lesions, similar
patterns have been observed in cystic or necrotic components
of other neck masses. Such an appearance can serve as an
important imaging clue, suggesting the presence of calcifica-
tions and aiding in the differentiation of PCs from other cystic
neck pathologies (Hazhan S. Ultrasound of the Thyroid and
Parathyroid Glands; LiVolsi VA, Baloch ZW. Cystic lesions of
the neck: Cytologic and radiologic correlation. Arch Pathol Lab
Med. 2000).

Cystic parathyroid adenomas with cystic and microcalci-
fied components due to cystic degeneration have been previ-
ously described by Rogers et al. [16] and later confirmed in
several recent reports [17. Additionally, atypical parathyroid
adenomas may mimic parathyroid carcinoma, necessitating
meticulous histopathologic evaluation to assess for vascular
and capsular invasion to distinguish between these entities [18].

4.5. MRI and Differential Diagnosis. Although PCs are typi-
cally less vascular, their fluid content produces a high signal on
T2-weighted MRI sequences, which facilitates their detection
[15]. In our case, MRI findings initially suggested a lymphan-
gioma. However, differentiating PCs from cystic thyroid
nodules with calcifications or benign and malignant cystic
tumors was critical for determining the appropriate manage-
ment strategy.

4.6. Management and Surgical Considerations. Although
many PCs are incidental and asymptomatic, larger cysts—
particularly those extending into the mediastinum can cause
local compression effects such as mechanical airway obstruc-
tion or vascular displacement [6]. In such cases, surgical inter-
vention is warranted.

While airway compression was not evident in our patient,
the decision to perform surgery wasmultifactorial. The surgical
decision was based on several factors: the lesion’s large size
(>6 cm), high PTH levels, diagnostic uncertainty, and lack of
response to aspiration. Furthermore, giant functional PCs have
been rarely associated with parathyroid carcinoma, although
infrequent. While no universal consensus exists, most endo-
crine surgical guidelines recommend excision of functional or
symptomatic PCs, especially if larger than 3 cm, unresponsive
to aspiration, or with diagnostic uncertainty. According to the
2016 American Association of Endocrine Surgeons (AAES)
guidelines for PHPT, surgery is recommended in symptomatic
individuals or in asymptomatic patients with marked hypercal-
cemia, osteoporosis, nephrolithiasis, or reduced renal function.
Our patient presented with persistent hypercalcemia, signifi-
cantly elevated PTH levels, and a giant cyst of uncertain origi-
nall valid indications for surgical excision.

TABLE 2: Laboratory tests after operative treatment.

Parameter Patient value (SI) Reference range (SI) Patient value (conventional) Reference range (conventional)

ALP 188U/L <240U/L 188U/L <240U/L
Acid phosphatase 3.00U/L <5.3U/L 3.00U/L <5.3 U/L
Total calcium 2.37mmol/L 2.15–2.57mmol/L 9.48mg/dL 8.8–10.4mg/dL
Ionized calcium 1.34mmol/L 1.10–1.40mmol/L 5.36mg/dL 4.4–5.6mg/dL
Phosphorus 0.97mmol/L 0.87–1.45mmol/L 3.0mg/dL 2.7–4.5mg/dL
PTH 78 pg/mL 9–94 pg/mL 78 pg/mL 9–94 pg/mL
25-Hydroxyvitamin D 39.5 ng/mL 30–70 ng/mL 39.5 ng/mL 30–70 ng/mL
Urea 6.7mmol/L 1.7–8.3mmol/L 18.8mg/dL 4.8–23mg/dL
Creatinine 98.25 µmol/L 44–80 (F)/53–106 (M) 1.11mg/dL 0.50–0.90 (F)/0.70–1.20 (M)
FT4 17.71 pmol/L 9.0–20.0 pmol/L 1.38 ng/dL 0.70–1.55 ng/dL
TSH 0.89 µIU/mL 0.25–5.00 µIU/mL 0.89 µIU/mL 0.25–5.00 µIU/mL

Note: Conversion factors—calcium (mmol/L× 4.0=mg/dL); phosphorus (mmol/L× 3.1=mg/dL); creatinine (µmol/L× 0.0113=mg/dL); urea (mmol/L× 2.8=
mg/dL); FT4 (pmol/L× 0.0777=ng/dL). Reference ranges adjusted for sex where applicable.

6 Case Reports in Endocrinology
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Our patient did not have osteopenia but had mild hyper-
calciuria, with no evidence of nephrolithiasis or renal
impairment.

Malignancy in PCs is exceedingly rare, accounting for less
than 1% of all PHPT cases. However, larger cystic lesions may
mimic malignancy and raise concern due to their size and
functional profile.

The cyst was completely excised via an anterotransverse
cervicotomy, resulting in prompt symptom relief without post-
operative hypocalcemia. This favorable outcome underscores
the efficacy of early surgical management in symptomatic
cases. PCs should be carefully distinguished from other cystic
neck lesions, including thyroid cysts, thyroglossal duct cysts,
and branchial cleft cysts. Fine-needle aspiration biopsy (FNAB)
should be performed with extreme caution because of the
potential risk of cyst rupture or intralesional hemorrhage,
whichmay result in cervical hematoma and, in rare cases, acute
hypercalcemic crisis. Therefore, a thorough multimodal diag-
nostic approach is warranted, particularly in patients with ele-
vated serum PTH levels [2, 4, 5, 9]. Despite the patient’s refusal
to undergo MIBI scintigraphy and FNAB, preoperative bio-
chemical markers combined with ultrasound findings provided
sufficient diagnostic confidence [3, 7, 9]. Even though cystic
parathyroid adenoma is a rare diagnosis, it should be consid-
ered in the differential diagnosis of neck masses and measure-
ment of PTH in aspirated cyst fluid is highly recommended. In
our case, cyst fluid aspiration for PTH analysis was not per-
formed; however, the markedly elevated serum PTH levels and
postoperative histopathological findings confirmed the diagno-
sis. The large size and hyperfunctioning nature of the cyst,
together with associated biochemical abnormalities, warranted
surgical removal. Elevated PTH levels in the cystic fluid con-
firmed the parathyroid origin of the lesion. Nonfunctioning
PCs with compressive symptoms or esthetic concerns also
require surgical treatment. Functioning PCs are managed
with surgical resection, while mediastinal location, uncertain
diagnosis, or suspicions of malignancy represent additional
indications for surgery [2, 3, 5, 6, 8]. Preoperative evaluation
of bone health (DEXA) and kidney function was normal. Even
in the absence of airway compromise, the cyst’s size and poten-
tial risks of sudden growth or rupture supported the decision
for surgery.

5. Conclusion

This case highlights the need to consider PCs in the differential
diagnosis of cervical cystic masses, particularly when thyroid
dysfunction and elevated PTH levels are present. Although
rare, cystic parathyroid adenomas can be a cause of PHPT,
warranting thorough evaluation.

Biochemical analysis of serum and, when possible, cyst
fluid, along with imaging modalities such as ultrasound and
MRI, are essential for accurate diagnosis and surgical planning.
Surgical excision remains the treatment of choice, especially for
symptomatic or large lesions. This case reinforces the value of a
multimodal diagnostic approach in ensuring timely and effec-
tive management of these uncommon but clinically important
entities.

5.1. Learning Points

• Giant functioning PCs, although rare, should be consid-
ered in the differential diagnosis of anterior neck masses.

• Specific ultrasound features, such as the “snowstorm”
appearance,may provide important diagnostic clues sug-
gestive of parathyroid origin.

A comprehensive approach combining biochemical analy-
sis and multimodal imaging is essential to differentiate PCs
from other cystic neck lesions and to guide appropriate
treatment.
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