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Parathyroid cysts are extremely rare and are rarely associated with primary hyperparathyroidism (PHPT), which are difficult to localise, 
as they are 99mTc-sesta-methoxyisobutylisonitrile (sestaMIBI) negative. We report for the first time the utility of 18F-fluorocholine-
positron emission tomography/computerised tomography (PC-PET/CT) in localising parathyroid cyst causing normocalcemic PHPT.  

A 76-year-old lady with progressively worsening osteoporosis from 2014–2017 (in spite of annual zolendronic acid infusions, daily calcium and 
vitamin-D supplementation) with persistently normal serum calcium and vitamin D, but elevated parathyroid hormone, had normal sestaMIBI 
scans of the neck on multiple occasions. FC-PET/CT finally revealed soft tissue uptake, suggestive of right superior parathyroid adenoma/
hyperplasia. Surgical removal of the culprit lesion resulted in resolution of hyperparathyroidism, histopathologic evaluation of which revealed 
a cystic lesion lined by chief cell variant parathyroid cells without any nuclear atypia, capsular or vascular invasion. FC-PET/CT is useful in 
localising culprit parathyroid lesions, especially when they are sestaMIBI negative. PC-PET/CT is useful in localising parathyroid hyperplasia 
and ectopic parathyroids, which are frequently missed by sestaMIBI. There is an urgent need for comparative studies between sestaMIBI 
and FC-PET/CT in PHPT. We report for the first time the usefulness of FC-PET/CT in localising sestaMIBI-negative functional parathyroid cyst 
causing normocalcemic PHPT.
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18F-fluorocholine-positron emission tomography/computerized tomography (FC-PET/CT) has 

traditionally been used for disease localisation and management in oncology (e.g. hepatocellular 

carcinoma and prostate cancer).1 Diagnosis of parathyroid adenomas incidentally picked up in 

patients with malignancy who underwent FC-PET/CT led to its evaluation in parathyroid imaging.2 

A few recent reports have suggested the beneficial role of PC-PET/CT in localising culprit lesions 

(hyperfunctional parathyroids) in patients with primary hyperparathyroidism (PHPT) otherwise not 

localised with 99mTc-sesta-methoxyisobutylisonitrile (sestaMIBI) imaging and high-resolution neck 

ultrasonography.3 PC-PET/CT has been documented to be useful in localising parathyroid hyperplasia, 

and ectopic parathyroids, which are often missed by the more traditional reference test, sestaMIBI 

imaging.4 Parathyroid cysts are very rarely associated with PHPT, which are difficult to localize, as they 

are sestaMIBI negative.5 We report for the first time the utility of PC-PET/CT in localising parathyroid 

cyst causing normocalcemic PHPT in a postmenopausal lady with severe osteoporosis which was 

not responding to bisphosphonate therapy.

Patient report
A 76-year-old lady who was 28 years postmenopausal, was diagnosed with osteoporosis 

in 2014 (see Table 1). Biochemical evaluation was significant for vitamin D deficiency with 

secondary hyperparathyroidism. Patient was started on calcium carbonate and cholecalciferol 

supplementation and received injections of zolindronic acid infusion (5 mg). Re-evaluation after 

1 year revealed minimal improvement in bone mineral density (BMD) on dual energy X-ray 

absorptiometry (DEXA), normal serum 25-hydroxy-vitamin-D (25OHD) and elevated serum 

parathyroid hormone (112 pg/ml) (see Table 1). Ultrasonography and sestaMIBI imaging of the 

neck was normal (2015). Serum calcium and vitamin D remained normal, BMD continued to 

progressively worsen (in spite of annual zolendronic acid infusions) and parathyroid hormone 

remained elevated on repeated measurements from 2015–2017 (Table 1). SestaMIBI imaging was 

repeated twice in 2016 but failed to localise any parathyroid adenoma.
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FC-PET/CT was done in May 2016 following injection of 5 mCi of 
18F-fluorocholine by intravenous route. Computed tomography (CT) 

imaging was done from the orbits to the mid thorax region, revealed 

soft tissue uptake, posterior to the middle of the right lobe of the thyroid, 

extending superiorly for a cranio-caudal length of 1 cm, in close relation 

to the right lamina of the thyroid cartilage, 3 mm antero-medial to the 

right common carotid artery and 2 mm medial to the internal jugular 

vein, which was suggestive of right superior parathyroid adenoma/

hyperplasia (Figure 1A–1C).

The patient was apprehensive about parathyroid surgery, leading to 

deferment of definitive surgical cure for primary hyperparathyroidism. 

However, with further worsening BMD in 2017, she finally agreed to 

neck surgery and underwent right superior parathyroidectomy, where 

a parathyroid cyst was removed. Her preoperative (on the day of 

surgery) and 20-minute post-parathyroidectomy iPTH were 123 and 

42.1 pg/ml, respectively, indicating surgical cure of PHPT. Histopathology 

of surgical specimen revealed a cystic lesion lined by chief cell variant 

parathyroid cells without any nuclear atypia, capsular or vascular invasion 

(Figure 1D–1F). When last evaluated 2 months after the surgery, the patient 

was doing well, and was on calcium and cholecalciferol supplementation.

Discussion
Accurate preoperative localisation of the culprit parathyroid using 

sestaMIBI imaging is central to reducing morbidity associated with 

surgical management of primary hyperparathyroidism (reduced 

exploration and lesser complications). SestaMIBI can accurately 

localise 60–80% of single parathyroid adenomas, accounting for 

75–80% of PHPT.6 Reasons for false negative of sestaMIBI and failure 

to localise the culprit lesion in primary hyperparathyroidism include 

extremely small adenomas, double parathyroid adenoma, ectopic 

parathyroid adenoma, parathyroid hyperplasia and parathyroid cysts.7 

Parathyroid cysts are rare, with only 300 such cases being reported 

to date.8 Parathyroid cysts are usually non-functional.8 Functional 

parathyroid cysts are uncommon (observed in 30% of all parathyroid 

cysts), and contribute to 1% of all primary hyperparathyroidism.9 

Parathyroid cysts account for <1% of neck masses and have a 

female preponderance (2.5:1).8 The genesis of parathyroid cysts are 

multifactorial and may include cystic degeneration in a parathyroid 

adenoma (infarction within adenoma), coalescence of microcysts 

with hypersecretion within the capsule of the gland or persistent 

embryological remnants of branchial cleft cysts.8,10

Table 1: Biochemical and bone health profile of patient over 4 years

Parameter May 2014 April 2015 May 2016 February 2017 

(pre-surgery)

February 2017  

(post-surgery Day 0)

April 2017  

(post-surgery)

Calcium (mg/dl) (8.6–10.8) 8.8 9.7 8.4 8.9 8.4 8.0

Phosphorus (mg/dl) (3.5–5) 3.8 3.5 3.7 3.8 3.9 4.7

ALP (U/L) (38–136) 299 267 312 343 - 176

Albumin (mg/dl) (3.5–4.2) 4.2 4.0 3.8 3.7 3.6 3.9

25OHD (ng/ml) (30–100) 13 24 53 74 - 59

iPTH (pg/ml) (7–65) 159 98 113.5 123 42.1 23

Creatinine (mg/dl) 0.8 1.1 0.9 1.1 1.2 0.9

BMD LS spine (gm/cm2) 0.721 0.788 0.777 0.692 - -

T-score LS spine -3.8 -3.3 -3.6 -4.1 - -

BMD left total femur (gm/cm2) 0.783 0.799 0.788 0.741 - -

T-score left total femur -1.8 -1.8 -2.0 -2.4 - -

BMD radius total (gm/cm2) 0.491 - 0.388 0.358 - -

T-score radius total -3.0 - -3.7 -5.6 - -

BMD radius 33% 0.701 - 0.681 0.646 - -

T-score radius 33% -1.5 - -2.1 -2.7 - -

Elemental calcium supplements 1 g/day 1 g/day 1 g/day 1 g/day - -

Zolendronic acid (IV infusion) once a year 5 mg 5 mg 5 mg 5 mg - -

ALP = alkaline phosphatase; 25OHD = 25-hydroxyvitamin-D; iPTH = intact parathyroid hormone; BMD = bone mineral density. Values in parenthesis indicate normal range. 
Chemiluminescent microparticle immunoassay (VITROS®ECiQ Immunodiagnostic System, Johnson & Johnson, US) was used for iPTH estimation (assay sensitivity 3.4 pg/ml; range: 
3.4–5000 pg/ml; intra-assay and inter-assay coefficient of variation 2.1% and 4.7%, respectively). Calcium, phosphate, albumin and creatinine were assayed using the automated 
Vitros®5, 1FS clinical chemistry analyzer (Johnson & Johnson, US).

Figure 1: Coronal (A), axial (B) and sagittal (C) images 
of 18F-fluorocholine-positron emission tomography/
computerised tomography

Coronal (A), axial (B) and sagittal (C) images of 18F-fluorocholine-positron emission 
tomography/computerised tomography showing focal increased uptake of 
fluorocholine in the region of the right superior parathyroid gland (white arrows). Low 
magnification histopathology section of the resected right superior parathyroid 
showing a cyst lined with parathyroid cells (hollow black arrow) (D). An intermediate 
magnification image shows chief cell variant parathyroid cells, lining the cyst wall, 
which appear as small, dark cells, confirming the lesion to be a parathyroid cyst 
(hollow black arrow) (E); A high magnification image of the lesion showing the chief 
cells without any nuclear atypia, capsular or vascular invasion (solid black arrow) (F).



Case Report  Thyroid

58 EUROPEAN ENDOCRINOLOGY

1.	 Calabria F, Chiaravalloti A, Schillaci O, 18F-choline PET/CT pitfalls 
in image interpretation: an update on 300 examined patients 
with prostate cancer. Clin Nucl Med. 2014;39:122–30.

2.	 Mapelli P, Busnardo E, Magnani P, et al. Incidental finding of 
parathyroid adenoma with 11C-choline PET/CT. Clin Nucl Med. 
2012;37:593–5.

3.	 Balogova S, Huchet V, Kerrou K, et al. Detection of 
bronchioloalveolar cancer by means of PET/CT and 
18F-fluorocholine, and comparison with 18Ffluorodeoxyglucose. 
Nucl Med Commun. 2010;31:389–97.

4.	 Orevi M, Freedman N, Mishani E, et al. Localization of 
parathyroid adenoma by 11C-choline PET/CT: preliminary 
results. Clin Nucl Med. 2014;39:1033–8.

5.	 Lezaic L, Rep S, Sever MJ, et al. 18F-Fluorocholine PET/CT for 
localization of hyperfunctioning parathyroid tissue in primary 
hyperparathyroidism: a pilot study. Eur J Nucl Med Mol Imaging. 
2014;41:2083–9.

6.	 Dutta D, Selvan C, Kumar M, et al. Needle aspirate PTH in 
diagnosis of primary hyperparathyroidism due to intrathyroidal 
parathyroid cyst. Endocrinol Diabetes Metab Case Rep. 
2013;2013:130019.

7.	 Dutta D, Maisnam I, Selvan C, et al. Role of parathyroid 
hormone estimation in needle washing of parathyroid 
aspiration biopsy in localising 99mTc-sestamibi-negative 
primary hyperparathyroidism: a series of seventeen  
patients: Our experience. Clin Otolaryngol.  
2014;39:183–8.

8.	 Jiang J, Zhang M, He R, et al. Functional parathyroid 
cyst in a patient with systemic lupus erythematosus: 
a case report. Endocrinol Diabetes Metab Case Rep. 
2015;2015:140100.

9.	 Ujiki MB, Nayar R, Sturgeon C, et al. Parathyroid cyst: often 
mistaken for a thyroid cyst. World Journal of Surgery. 
2007;31:60–4.

10.	 Ippolito G, Palazzo FF, Sebag F, et al. A single-institution 25-year 
review of true parathyroid cysts. Langenbeck’s Archives of 
Surgery. 2006;391:13–18.

11.	 Dutta D, Dharmshaktu P, Aggarwal A, et al. Severity and pattern 
of bone mineral loss in endocrine causes of osteoporosis as 
compared to age-related bone mineral loss. J Postgrad Med. 
2016;62:162–9.

12.	 Kwak JY, Kim EK, Moon HJ, et al. Parathyroid incidentalomas 
detected on routine ultrasound-directed fine-needle aspiration 
biopsy in patients referred for thyroid nodules and the role 
of parathyroid hormone analysis in the samples. Thyroid. 
2009;19:743–8.

13.	 Michaud L, Burgess A, Huchet V, et al. Is 18F-fluorocholine-
positron emission tomography/computerized tomography a 
new imaging tool for detecting hyperfunctioning parathyroid 
glands in primary or secondary hyperparathyroidism? J Clin 
Endocrinol Metab. 2014;99:4531–6. 

Failure to localise the culprit parathyroid, especially in the setting of 

normocalcemic hyperparathyroidism can lead to delay in the definitive 

surgical cure of the disease, which can lead to increased morbidity 

such as severe osteoporosis resistant to medical management,11 as 

was the case with our patient. Ultrasonography is a useful adjunct 

having 51–78% and 67–96% sensitivity and specificity, respectively, in 

localising parathyroid adenoma.7 However, its use is limited by inter-

operator variability and it failed to localise the small parathyroid cyst 

in our patient. In sestaMIBI-negative primary hyperparathyroidism, 

if a suspicious lesion is seen on neck ultrasonography, fine-needle 

aspiration biopsy along with needle-tip parathyroid hormone greater 

than serum parathyroid hormone is a useful test in localising the 

culprit parathyroid.7,12

18F-fluorocholine 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. A recent series of patient case 

studies demonstrated that PC-PET/CT is a useful tool for detecting 

hyperfunctioning parathyroid glands in primary or secondary 

hyperparathyroidism (7 parathyroid adenoma and 10 parathyroid 

hyperplasia).13 It may be hypothesised that the better resolution of 

positron emission tomography imaging as compared to scintigraphy 

and single-photon emission computed tomography, makes FC-PET/CT 

an attractive option for localising ectopic parathyroid adenomas and 

hyperplasia, especially in the mediastinum. However, there is an urgent 

need for comparative studies between sestaMIBI and FC-PET/CT in 

primary hyperparathyroidism, before PC-PET/CT can be recommended 

for routine use in the diagnosis of primary hyperparathyroidism. To 

conclude, it may be said that PC-PET/CT helped in localising the culprit 

parathyroid cyst causing primary hyperparathyroidism in our patient, 

resulting in surgical cure. This is the first report of PC-PET/CT use in 

localising a parathyroid cyst causing sestaMIBI-negative normocalcemic 

primary hyperparathyroidism. ❑


