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Abstract
Background: Parathyroid adenoma with cystic degeneration is a rare cause of primary hyperparathyroidism. The
clinical and biochemical presentation may mimic parathyroid carcinoma.
Case presentation: We report the case of a 55 year old lady, who had longstanding history of depression and acid
peptic disease. Serum calcium eight months prior to presentation was slightly high, but she was never worked up.
She was found to be Vitamin D deficient while being investigated for generalized body aches. A month after she
was replaced with Vitamin D, she presented to us with parathyroid crisis. Her corrected serum calcium was
23.0 mg/dL. She had severe gastrointestinal symptoms and acute kidney injury. She had unexplained consistent
hypokalemia until surgery. Neck ultrasound and CT scan revealed giant parathyroid cyst extending into the
mediastinum. After initial medical management for parathyroid crisis, parathyroid cystic adenoma was surgically
excised. Her serum calcium, intact parathyroid hormone, creatinine and potassium levels normalized after surgery.
Conclusion: This case of parathyroid crisis, with very high serum calcium and parathyroid hormone levels, is a rare
presentation of parathyroid adenoma with cystic degeneration. This case also highlights that Vitamin D
replacement may unmask subclinical hyperparathyroidism. Consistent hypokalemia until surgery merits research
into its association with hypercalcemia.
Keywords: Parathyroid, Adenoma, Cystic, Hypercalcemia, Hyperparathyroidism, Vitamin D, Crisis, Mediastinum,
Hypokalemia, Sestamibi

Background
Primary hyperparathyroidism is an uncommon disease,
with a reported incidence of approximately 21 cases per
100,000 persons per year [1]. Solitary parathyroid adenoma accounts for approximately 85% of these cases. Less
commonly, it may be caused by multiple adenomas or
parathyroid hyperplasia [2]. Rarely, it may be caused by
parathyroid carcinoma or parathyroid cyst.
Cystic lesions of the parathyroid gland are very uncommon, accounting for less than 0.01% of all neck
masses [3]. Microcyst (<1 cm) is usually found normally
in the population and more so in aging parathyroid
gland [4]. Macrocyst (≥1 cm) may be of clinical significance and should be evaluated. Most cystic parathyroid
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adenomas are located in the neck, although around 10%
are found in the mediastinum [5]. A parathyroid cyst
may arise from vestigial remnants of third or fourth
branchial clefts or the Kursteiner canals, or it may be
formed by accumulation of fluid in the parathyroid gland
(retention cyst) or by degeneration of an adenoma or
carcinoma (pseudocyst) [6]. When parathyroid cysts
have been identified before biochemical work-up, it has
been documented that approximately 10 % are functional [7]; however, when cervical exploration is performed for both hyperparathyroidism or cervical mass,
cystic parathyroid lesions are seen in up to 4% of
patients [8,9], and functional parathyroid cysts are
much more common than non-functional parathyroid
cysts [9].
Although majority of patients with cystic parathyroid
adenoma present with mild hypercalcemia, some may
present with parathyroid crisis [6,10,11]. Parathyroid
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crisis is a rare life-threatening complication of primary
hyperparathyroidism occurring in 1-2% of patients [12].
It is associated with very high serum calcium levels and
multi-organ failure. We present the case of a middle
aged lady who presented with parathyroid crisis.

Case presentation
A 55 year old lady had history of depression and acid
peptic disease for last eight years. Her serum calcium
was 11.4 mg/dL (8.6-10.2) eight months ago, but she
was never worked up. She complained of generalized
body aches, lethargy and worsening epigastric discomfort for last three months. Her Vitamin D level was
found to be <4.0 ng/mL (Vitamin D deficiency: <20).
Her general practitioner prescribed her two injections of
Vitamin D3 600,000 I.U. IM over a period of two weeks.
Few days after receiving last Vitamin D3 injection, she
developed increased thirst, increased urinary frequency,
reduced appetite, severe nausea, vomiting and constipation. She presented with these complains to our emergency department. On examination, she was awake, alert
and oriented, but she was dehydrated. A 3 x 3 cm, firm,
non-tender, smooth mass was felt at the lower pole of
left lobe of thyroid gland. Her serum calcium was
22.0 mg/dL (8.6-10.2), phosphorus was 2.6 mg/dL (2.54.5), albumin was 2.7 g/dL (3.2-5.5), and corrected calcium was 23.0 mg/dL. She had high BUN of 26 mg/dL
(6–20), high serum creatinine of 1.4 mg/dL (0.6-1.1),
and low serum potassium of 2.9 mmol/L (3.5-5.1). Vitamin D was 119 ng/mL (Vitamin D sufficiency: >30,
Vitamin D intoxication >150), Intact PTH (Parathyroid
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Hormone) level was 1182 pg/mL (16–87) and TSH was
0.88 uIU/mL (0.5-8.9). Serum potassium remained
<3.5 mmol/L (3.5-5.1) during hospital stay until surgery
was performed, despite being replaced time and again.
Her 24-hour urinary calcium was 397 mg (100–300) at
corrected serum calcium of 13.94 mg/dL (8.6-10.2); and
her 24-hour urinary potassium was 18 mmol (26–123)
at serum potassium of 2.6 mmol/L (3.5-5.1). Her symptoms, together with very high serum calcium, high BUN
and creatinine, suggested that she was in parathyroid
crisis. Her clinical and biochemical profile led to the
suspicion of parathyroid carcinoma. She was initially
medically managed with intravenous fluids, intravenous
Pamidronate and intramuscular Calcitonin.
An ultrasound examination of the neck revealed a
large cyst measuring 6.0 x 3.7 cm on the left side appearing to represent the left lobe of thyroid, with thrombosis
of left internal jugular vein. A small cyst was also seen at
lower pole of right thyroid gland measuring 9 x 7 mm.
There were no features to suggest rupture of the cyst.
Radionuclide parathyroid scintigraphy, performed with
600 MBq of Tc-99 m sestamibi, revealed a cystic lesion
over left side of neck displacing thyroid gland on the
right and a superior mediastinal mass with minimal
tracer retention (Figure 1).
CT scan of head and neck showed large hypodense lesion in left side of neck with peripherally enhancing
walls measuring approximately 5.2 x 4.5 x 8 cm, which
appeared to be scalloping the left thyroid lobe and
resulting in mass effect with deviation of the trachea
to the right. Inferiorly it appeared to be extending into

Figure 1 Radionuclide parathyroid scintigraphy showing cystic lesion over left side of neck.
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the retrosternal region. Mass effect was also noted on
left internal jugular vein with evidence of filling defect
representing thrombosis. Small hypodense lesion was
also identified in right lobe of thyroid measuring 0.9 x
0.7 cm. Few subcentimeter prevascular lymph nodes
were noted. There were no features to suggest rupture
of the cystic lesion (Figure 2).
As the cystic mass was extending into the mediastinum and there was suspicion of parathyroid carcinoma,
surgery was jointly done by otorhinolaryngology and
thoracic surgery teams in order to attain good surgical
clearance. It was a T shaped incision with horizontal part
in the neck and vertical part extending onto the chest. A
huge cystic mass (11 x 7 x 6 cm), which was adherent to
the thyroid gland, was excised along with left lobe of
thyroid gland. Ten suspicious looking lymph nodes from
levels VI and VII were also removed. Histopathology
showed parathyroid adenoma with prominent cystic degeneration with no evidence of metastasis in the lymph
nodes (Figure 3).
The clinical and biochemical profile of our patient normalized within a few days after surgery. She was being
given 2400 mg elemental calcium supplement daily. One
week after surgery, her Intact PTH level was 67.9 pg/mL
(16–87), calcium was 7.5 mg/dL (8.6-10.2), albumin was
1.5 g/dL (3.2-5.5), corrected calcium was 9.5 mg/dL,
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creatinine was 1.2 mg/dL (0.6-1.1), and potassium was
3.5 mmol/L (3.5-5.1). She was continued with daily
2400 mg elemental calcium supplement. A month after
surgery, her Intact PTH level was 84.60 pg/mL (16–87),
calcium was 7.7 mg/dL (8.6-10.2), albumin was 1.9 g/dL
(3.2-5.5), corrected calcium was 9.38 mg/dL, creatinine
was 0.9 mg/dL (0.6-1.1), and potassium was 4.2 mmol/L
(3.5-5.1). The patient did not have postoperative hypocalcemia, and there were no clinical features to suggest hungry bone syndrome.

Discussion
This case highlights the rare presentation of parathyroid
cystic adenoma extending into the mediastinum presenting with parathyroid crisis and with very high serum calcium and Intact PTH levels. In addition, the size of the
cystic adenoma was huge. The clinical and biochemical
presentation mimicked that of parathyroid carcinoma.
This case also illustrates the unmasking of primary
hyperparathyroidism after Vitamin D replacement in
Vitamin D deficient patients. The consistent hypokalemia seen in this patient together with hypercalcemia
needs further research.
Parathyroid crisis is a life-threatening emergency. It is
also known in literature as acute hyperparathyroidism,
parathyroid storm, parathyrotoxicosis, acute parathyroid

Figure 2 CT scan of head and neck showing parathyroid cystic mass extending into mediastinum.
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Figure 3 a, b: Parathyroid adenoma lying adjacent to normal thyroid tissue. c, d: Parathyroid adenoma with predominant
cystic degeneration.

intoxication, parathormone intoxication, hypercalcemic
crisis and calcium intoxication. It was first described in
1923 by Dawson and Struthers [13]. It is characterized
by severe hypercalcemia (>14 mg/dL or >3.5 mmol/L)
associated with signs and symptoms of multi-organ failure [12,14,15]. Although most cases of severe hypercalcemia are seen in malignancy [14], it is important to
emphasize that severe hypercalcemia with raised PTH is
pathognomonic of primary hyperparathyroidism [16].
Patients with parathyroid crisis demonstrate gastrointestinal and neurological symptoms, renal failure and
cardiac rhythm abnormalities. Our patient had very high
corrected serum calcium level of 23.0 mg/dL. She
exhibited gastrointestinal features like nausea, vomiting
and constipation. She was severely dehydrated and had
acute kidney injury as confirmed by her laboratory
indices. She didn’t have any neurological or cardiac
rhythm abnormalities.
The biochemical profile, size of the cystic adenoma,
and the fact that it was palpable, all mimicked parathyroid carcinoma. Corrected serum calcium level of
23.0 mg/dL is rarely seen with parathyroid adenoma
[17]. Today, primary hyperparathyroidism usually presents with mild hypercalcemia (within 1 mg/dL above
the upper limit of normal), is usually asymptomatic, and
diagnosed incidentally on routine investigations for
minor non-specific complains. Parathyroid carcinoma,
on the other hand, presents with severe hypercalcemia
(>14 mg/dL) [18]. High serum calcium seen in our patient was associated with a high Intact PTH level
(1182 pg/mL). E. Shane suggested that benign disease

have PTH level <2 times the upper limit of normal,
whereas carcinoma may have PTH level up to 10 times
the upper limit of normal [18]. Robert et all suggested
that PTH level <4 times the upper limit of normal
excludes malignancy [19]. Case series studying solitary
parathyroid adenomas with asymptomatic disease derived
mean preoperative PTH levels of 186 pg/mL [20] and
165 pg/mL [21], while research studying parathyroid carcinoma yielded higher PTH levels of 714 pg/mL [22] and
1220 pg/mL [23]. The huge size of the cystic adenoma
(11 x 7 x 6 cm) in our case is extremely rare [3], though
giant parathyroid cysts of up to 15 cm in diameter have
also been reported [24]. It may be interesting to note that a
palpable neck mass is highly unusual in primary hyperparathyroidism [25]. Hence, parathyroid carcinoma should
be borne in mind while dealing with huge, palpable parathyroid masses, with very high serum calcium and PTH
levels.
Histopathological report of the excised parathyroid lesion may become extremely important in cases that
mimic parathyroid carcinoma. According to Shantz and
Castleman, the histological features of parathyroid carcinoma are; 1) uniform sheets of (usually chief ) cells
arranged in a lobular pattern separated by dense fibrous
trabeculae, 2) capsular or vascular invasion, and 3) mitotic figures within tumor parenchymal cells that must
be distinguished from endothelial cell mitoses [26].
However, these features have also been reported in parathyroid adenomas [25]. Studies suggest that the overall
histological appearance should be taken into consideration, and the presence of more than one in a lesion
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should raise suspicion of parathyroid carcinoma [27,28].
The histopathology in our case did not show any of
these features. Our patient had thrombosed left internal
jugular vein, which has also been reported previously
with large cystic parathyroid lesions compressing internal jugular vein [3].
Data suggest that most patients presenting with
parathyroid crisis have underlying chronic hyperparathyroidism [17]. In our case, the diagnosis of hyperparathyroidism was not made prior to the presentation. But
there were clues suggesting chronic hyperparathyroidism
in our case. The patient had history of depression and
acid peptic disease for last eight years. Both these clinical entities could well have been the manifestations
of longstanding hypercalcemia. Moreover, serum calcium
checked eight months before presentation was elevated
at 11.4 mg/dL (8.6-10.2), but no workup was done at
that time. The fact that our patient did not experience
any neurological symptoms at a corrected serum calcium
level of >20 mg/dL somewhat supports the presence of
chronic hyperparathyroidism. However, our patient did
not have any features to suggest nephrolithiasis, which
could have been present in chronic hyperparathyroidism.
It is important to note that our patient developed
parathyroid crisis after receiving vitamin D replacement
for documented deficiency (<4.0 ng/mL). Although vitamin D was replaced too quickly in our patient, the repeat vitamin D level (119 ng/mL) was not in toxic range,
and as such, the hypercalcemia cannot be solely attributed to vitamin D intoxication. But it shows that vitamin
D replacement may unmask subclinical primary hyperparathyroidism. PTH helps in converting vitamin D to
its active form (1,25-dihydroxy vitamin D), which in turn
increases calcium absorption from the intestines. Hence,
primary hyperparathyroidism may have been present in
our patient chronically (as we discussed earlier), but
vitamin D deficiency did not allow the serum calcium
levels to rise very high. As soon as vitamin D was
replaced, the patient tipped into parathyroid crisis. But
in most cases, Vitamin D replacement does not result in
life threatening hypercalcemia.
Patients with parathyroid crisis are initially managed
medically with fluid hydration followed by loop diuresis
and intravenous bisphosphonates [29]. Medical optimization is followed by early excision [30]. Mortality
for patients with parathyroid crisis, who are appropriately managed, is reported to be 2.8% [29]. This
is an improvement from 14% mortality reported
when emergency surgery used to be done instead of
bridging it with medical optimization [30,31]. In our
patient, we medically optimized before surgically excising the tumour.
We also observed consistent hypokalemia in our patient together with hypercalcemia, until surgery was
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performed. Urinary excretion of potassium was also low
along with hypokalemia. After surgery, both calcium and
potassium levels normalized. In horses, hypercalcemia
has been associated with hypokalemia with increased
urinary potassium excretion [32]. We could not ascertain the cause of this unexplained hypokalemia in our
patient. Further research is warranted to look into possible association of hypercalcemia with hypokalemia.

Conclusion
We presented a rare case of parathyroid crisis secondary
to giant parathyroid cystic adenoma extending into the
mediastinum, with very high serum calcium and Intact
PTH levels, mimicking a parathyroid carcinoma. Hyperparathyroidism was likely chronic in our patient, but
presented in parathyroid crisis after Vitamin D replacement, illustrating the unmasking of subclinical hyperparathyroidism by Vitamin D replacement. Consistent
hypokalemia in our patient before surgery warrants further studies to ascertain any possible association with
hypercalcemia.
Consent
Written informed consent was obtained from the patient
for publication of this Case report and any accompanying images. A copy of the written consent is available for
review by the Series Editor of this journal.
Abbreviations
PTH: Parathyroid hormone.
Competing interests
The author(s) declare that they have no competing interests.
Authors’ contributions
AA led the conception and design, acquisition of data, review of literature,
and drafted the manuscript. MI reviewed the manuscript. NI gave the
concept of research paper, and critically reviewed the manuscript. All authors
read and approved the manuscript.
Authors' information
AA is member of the Royal Colleges of Physicians of the United Kingdom.
He is Fellow in Endocrinology, Diabetes & Metabolism, Department of
Medicine, Aga Khan University Hospital. He was involved in the medical
management of the patient. MI is fellow of the College of Physicians &
Surgeons of Pakistan. He is Associate Professor in Otorhinolaryngology,
Department of Surgery, Aga Khan University Hospital. He was patient’s
primary surgeon. NI is fellow of the Royal College of Physicians of London.
He is Professor in Diabetes, Endocrinology & Metabolism, Department of
Medicine, Aga Khan University Hospital. He is also the Director, Diabetes,
Endocrinology and Metabolism Fellowship Program, Aga Khan University
Hospital. He was patient’s primary physician & endocrinologist.
Acknowledgements
We thank Dr Maseeh Uz Zaman for providing picture of the sestamibi scan.
Author details
1
Section of Endocrinology, Department of Medicine, Aga Khan University
Hospital, Stadium Road, P.O. Box 3500, Karachi 74800, Pakistan. 2Section of
Otorhinolaryngology, Department of Surgery, Aga Khan University Hospital,
Stadium Road, P.O. Box 3500, Karachi 74800, Pakistan.

Asghar et al. BMC Endocrine Disorders 2012, 12:14
http://www.biomedcentral.com/1472-6823/12/14

Received: 4 May 2012 Accepted: 12 July 2012
Published: 28 July 2012

References
1. Wermers RA, Khosla S, Atkinson EJ, Achenbach SJ, Oberg AL, Grant CS:
Incidence of primary hyperparathyroidism in Rochester, Minnesota,
1993–2001: an update on the changing epidemiology of the disease.
J Bone Miner Res 2006, 21(1):171–177.
2. Fraker DL, Harsono H, Lewis R: Minimally invasive parathyroidectomy:
Benefits and requirements of localization, diagnosis, and intraoperative
PTH monitoring. Long-term results. World J Surg 2009, 33(11):2256–2265.
3. McKay GD, Ng TH, Morgan GJ, Chen RC: Giant functioning parathyroid
cyst presenting as a retrosternal goitre. ANZ J Surg 2007, 77(4):297–304.
4. Fortson JK, Patel VG, Henderson VJ: Parathyroid cysts: a case report and
review of the literature. Laryngoscope 2001, 111:1726.
5. Umemori Y, Makihara S, Kotani K, Washio K: Mediastinal parathyroid cyst
with tracheal constriction. Jpn J Thorac Cardiovasc Surg 2002, 50(2):85–87.
6. Shields TW, Immerman SC: Mediastinal parathyroid cysts revisited. Ann
Thorac Surg 1999, 67:581.
7. Gurbuz T, Peetz ME: Giant mediastinal parathyroid cyst: an unusual cause
of hypercalcemic crisis—case report and review of the literature. Surgery
1996, 120(5):795–800.
8. Randel SB, Gooding GA, Clark OH, Stein RM, Winkler B: Parathyroid variants:
US evaluation. Radiology 1987, 165:191–194.
9. McCoy KL, Yim JH, Zuckerbraun BS, Ogilvie JB, Peel RL, Carty SE: Cystic
parathyroid lesions: functional and nonfunctional parathyroid cysts. Arch
Surg 2009, 144:52–56.
10. Ippolito G, Palazzo FF, Sebag F: A single-institution 25-year review of true
parathyroid cysts. Langenbecks Arch Surg 2006, 391:13.
11. Linos DA, Schoretsanitis G, Carvounis E: Parathyroid cysts of the neck and
mediastinum. Case report. Acta Chir Scand 1989, 155:211.
12. Kebebew E, Clark OH: Parathyroid adenoma, hyperplasia, and carcinoma.
Surg Oncol Clin North Am 1998, 7:721–748.
13. Dawson J, Struthers J: Generalized osteitis fibrosa with parathyroid
tumour and metastatic calcification. Edinb Med J 1923, 30:421.
14. Edelson GW, Kleerekoper M: Hypercalcemic crisis. Med Clin North Am 1995,
79:79–92.
15. Melmed: Williams textbook of endocrinology, 12th Edition. Saunders; 2011.
16. Wong P, Carmeci C, Jeffrey RB, Weigel RJ: Parathyroid crisis in a 20 year
old – an unusual cause of hypercalcaemic crisis. Postgrad Med J 2001,
77:468–470.
17. Payne R, Fitchett C: Hyperparathyroid Crisis. Ann Surg 1965, 161:5.
18. Shane E: Clinical review 122: parathyroid carcinoma. J Clin Endocrinol
Metab 2001, 86(2):485–493.
19. Robert JH, Trombetti A, Garcia A: Primary hyperparathyroidism: can
parathyroid carcinoma be anticipated on clinical and biochemical
grounds? Report of nine cases and review of the literature. Ann Surg
Oncol 2005, 12(7):526–532.
20. Hagag P, Kummer E, Weiss M: Primary hyperparathyroidism: role of the
preoperative oral calcium loading test in the differential diagnosis
between adenoma and hyperplasia. Calcif Tissue Int 2008, 83(6):404–413.
21. Moretz WH, Watts TL, Virgin FW, Chin E, Gourin CG, Terris DJ: Correlation of
intraoperative parathyroid hormone levels with parathyroid gland size.
Laryngoscope 2007, 117(11):1957–1960.
22. Fernandez-Ranvier GG, Khanafshar E, Jensen K: Parathyroid carcinoma,
atypical parathyroid adenoma, or parathyromatosis? Cancer 2007,
110(2):255–264.
23. Iwata T, Inoue K, Morita R: Functional large parathyroid carcinoma
extending into the superior mediastinum. Ann Thorac Cardiovasc Surg
2008, 14(2):112–115.
24. Hirano S, Miyamoto Y, Tsubota N, Kado T, Takada Y: Two patients with
mediastinal parathyroid cysts. Nippon Kyobu Shikkan Gakkai Zasshi 1997,
45:82–88 (In Japanese).
25. Levin K, Galante M, Clark O: Parathyroid carcinoma versus parathyroid
adenoma in patients with profound hypercalcemia. Surgery 1987,
101:647–660.
26. Schantz A, Castleman B: Parathyroid carcinoma: a study of 70 cases.
Cancer 1973, 31:600–605.
27. Fujimoto Y, Obara T: How to recognize and treat parathyroid carcinoma.
Surg Clin North Am 1987, 67:343–357.

Page 6 of 6

28. Obara T, Okamoto T, Kanbe M, Iihara M: Functioning parathyroid
carcinoma: clinicopathologic features and rational treatment. Semin Surg
Oncol 1997, 13:134–141.
29. Gasparri G, Camandona M, Mullineris B, Raggio E, Vigna S, Dei Poli M: Acute
hyperparathyroidism: our experience with 36 cases. Ann Ital Chir 2004,
75(3):321–324.
30. Phitayakorn R, McHenry CR: Hyperparathyroid crisis: use of
bisphosphonates as a bridge to parathyroidectomy. J Am Coll Surg 2008,
206(6):1106–1115.
31. Wang CA, Guyton SW: yperparathyroid crisis. Clinical and pathologic
studies of 14 patients. Ann Surg 1979, 190(6):782–790.
32. Toribio RE, Kohn CW, Rourke KM, Levine AL, Rosol TJ: Effects of
hypercalcemia on serum concentrations of magnesium, potassium, and
phosphate and urinary excretion of electrolytes in horses. Am J Vet Res
2007, 68(5):543–554.
doi:10.1186/1472-6823-12-14
Cite this article as: Asghar et al.: A case report: Giant cystic parathyroid
adenoma presenting with parathyroid crisis after
Vitamin D replacement. BMC Endocrine Disorders 2012 12:14.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

