
CASE REPORT
published: 21 December 2018

doi: 10.3389/fendo.2018.00777

Frontiers in Endocrinology | www.frontiersin.org 1 December 2018 | Volume 9 | Article 777

Edited by:

Giacomina Brunetti,

Università degli Studi di Bari, Italy

Reviewed by:

Sabrina Corbetta,

University of Milan, Italy

Michaël R. Laurent,

University Hospitals Leuven, Belgium

*Correspondence:

Cesidio Giuliani

cesidio.giuliani@unich.it

Specialty section:

This article was submitted to

Bone Research,

a section of the journal

Frontiers in Endocrinology

Received: 27 September 2018

Accepted: 11 December 2018

Published: 21 December 2018

Citation:

Di Dalmazi G, Giuliani C and

Napolitano G (2018) Parathyroid

Apoplexy Following Cinacalcet

Treatment in Primary

Hyperparathyroidism.

Front. Endocrinol. 9:777.

doi: 10.3389/fendo.2018.00777

Parathyroid Apoplexy Following
Cinacalcet Treatment in Primary
Hyperparathyroidism
Giulia Di Dalmazi, Cesidio Giuliani* and Giorgio Napolitano

Unit of Endocrinology, Department of Medicine and Sciences of Aging and Ce.S.I.-Me.T., University of Chieti -Pescara,

Chieti, Italy

Cinacalcet, a calcimimetic drug, is considered a safe and valid option for the treatment of

hypercalcemia in patients with primary hyperparathyroidism who are unable to undergo

parathyroidectomy. Hypocalcemia and gastrointestinal adverse reactions are the main

side effects reported in patients treated with cinacalcet. We present here the case of

an 80-years-old patient with primary hyperparathyroidism treated with cinacalcet for 17

months who developed a severe and symptomatic episode of hypocalcemia requiring

hospitalization 1 month after reaching a daily dose of 180mg. Follow-up laboratory and

imaging exams showed remission of primary hyperparathyroidism and disappearance

of the parathyroid adenoma, suggesting a possible association between cinacalcet

therapy and parathyroid infarction resulting in normalization of the elevated serum

parathyroid hormone levels and severe hypocalcemia. No known cases of iatrogenic

parathyroid apoplexy have thus far been described. We report here the first case

of parathyroid apoplexy associated with the administration of cinacalcet in a patient

with primary hyperparathyroidism. Parathyroid apoplexy features heterogeneous clinical

manifestations ranging from relatively asymptomatic to potentially life-threatening cases.

The occurrence of this complication should be carefully considered in patients with

primary hyperparathyroidism in therapy with cinacalcet.
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BACKGROUND

Primary hyperparathyroidism (PHPT) is a common endocrine disorder characterized
biochemically by hypercalcemia and elevated or inappropriately normal levels of parathyroid
hormone (PTH). PHPT is even more common in the elderly, with a prevalence of up to 2% (1).

It is caused in most cases (80%) by a single parathyroid adenoma, less frequently (15–20%) by
a multiple gland disorder (such as multiple adenomas or multi-gland parathyroid hyperplasia),
rarely (<1%) by a parathyroid carcinoma (2). In its classical form, rarely seen today,
primary hyperparathyroidism features skeletal, renal, gastrointestinal, neurological, and psychiatric
manifestation (2). Most patients nowadays are asymptomatic and discovered incidentally during
routine laboratory testing. These asymptomatic subjects, however, may develop with time overt
symptoms. Surgical removal of the parathyroid gland(s) is currently the only cure for primary
hyperparathyroidism (3) but it cannot be used in a subset of patients (4) and is often deferred
in elderly patients (5). For them, a valid treatment option is the administration of cinacalcet.
Cinacalcet is an allosteric modulator of the calcium-sensing receptor (CaSR) that ultimately yields
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reduction of PTH. This drug was approved by the European
Medicines Agency and the U.S. Food and Drug Administration
for the treatment of hypercalcemia in hyperparathyroid patients
who are unable to undergo parathyroidectomy (6).

We herein report a case of parathyroid adenoma apoplexy
following cinacalcet treatment in a patient with primary
hyperparathyroidism. Although spontaneous cases of
parathyroid apoplexy have been previously described in primary
hyperparathyroidism (7–9), this is the first case observed in
association with cinacalcet treatment.

CASE PRESENTATION

An 80-year-old white male was referred to our endocrinology
outpatient clinic in December 2015 for a fracture of the left radial
head, hypercalcemia (11.9 mg/dL; normal range 8.1–10.4mg
/dL), increased PTH (681 pg/ml; normal range 15–65 pg/mL),
and increased alkaline phosphatase (375 U/L; normal range 40–
130 U/L). Medical history was positive for hypertension and
benign prostatic hyperplasia. Physical examination, including
that of the cervical region, was overall normal but a 2-year history
of bone pain, muscle weakness, and nephrolithiasis was noted.
Renal (CKD-EPI 87, 1 ml/min/1.73 m2) and hepatic functions
were normal (Table 1), as well as cardiovascular function. His
medications included valsartan, alfuzosin, and cholecalciferol.

Neck ultrasound revealed a 9–mm, hypoechoic mass behind
the right lobe of the thyroid gland (Figure 1A). Technetium
99m (99mTc)-sestamibi scintigraphy showed a focal area of
increased uptake (Figure 1B), corresponding to the ultrasound
finding, thus suggesting a parathyroid adenoma. A diagnosis of
primary hyperparathyroidism due to a parathyroid adenomawas,
therefore, established. A parathyroidectomy was offered to the
patient, but refused. In January 2016 we thus began medical
treatment with cinacalcet, starting at a dose of 30mg twice a day.
This dosage was gradually increased, in the following months,
to 60mg 3 times a day as to normalize the serum calcium levels
(Figure 2, left panel; Table 1).

In June 2017, 1 month after reaching a daily dose of 180mg,
the patient was admitted to the emergency room for tetany.
Laboratory testing showed hypocalcemia (6.27 mg/dL), normal
PTH (53.6 pg/mL), hypophosphatemia (2.7mEq/L, normal range
3.5–5.5 mEq/L) and still increased alkaline phosphatase levels
(411 U/L). Renal and hepatic functions were not impaired
(Table 1). He was treated with intravenous calcium gluconate,
and stopped cinacalcet treatment.

Serum calcium, surprisingly, did not rise after cinacalcet
cessation, remaining around values of 6 mg/dL for about
10 days (Figure 2, arrow). Neck ultrasound confirmed the
presence of a hypoechoic, irregular mass behind the thyroid
right lobe, this time 17mm in diameter. An ultrasound-
guided fine needle aspiration of this lesion was performed.
Cytological examination revealed basophilic amorphous
material, neutrophils (Figure 3, black arrow), macrophages
(Figure 3,white arrow), and lymphocytes (Figure 3, arrowhead),
consistent with necrosis and inflammation. The patient was given
calcium supplement (calcium carbonate, 1,000mg twice daily)

and 1,25 dihydroxyvitamin D3 (calcitriol, 0.5 µg once per
day). Three months later, serum calcium normalized and PTH
remained normal (44.0 pg/ml) (Figure 2). Neck ultrasound
performed at the same time no further identified the parathyroid
lesion (Figure 1C). Repeated 99mTc-sestamibi scintigraphy
showed a minute area of increased uptake, which we interpreted
as a remnant adenoma, although a local inflammatory reaction
could not be excluded (Figure 1D). We gradually decreased
calcium treatment to a dosage of 500 mg/die and eventually
stopped it in March 2018, whereas we continued calcitriol
therapy (0.5 µg once per day). At the time of our latest
assessment (July 2018), calcium (9.12 mg/dL), PTH (61.9
pg/mL), and alkaline phosphatase (79 U/L) were in the normal
range (Table 1), clinical conditions were satisfactory except for
the muscle weakness which did not improve significantly.

The above described findings suggested that the remission of
primary hyperparathyroidism was caused by the apoplexy of the
parathyroid adenoma.

DISCUSSION

Spontaneous cases of parathyroid apoplexy, were firstly
described in 1946 (7) and defined pathologically by the
presence of hemorrhage or infarction within the adenoma (8).
Spontaneous parathyroid apoplexy occurs rarely in primary
hyperparathyroidism and features heterogeneous manifestations
such as cervical pain, neck mass and compression symptoms,
hematoma or ecchymosis, hypercalcemic crisis due to acute PTH
release, and hypocalcemia with tetany or convulsions due to
auto-parathyroidectomy (8). Asymptomatic cases and potentially
life-threatening manifestations are also described (9). The
pathogenesis of parathyroid apoplexy is considered secondary to
an imbalance between the growth of the adenoma and its blood
supply. No known cases of iatrogenic parathyroid apoplexy
have thus far been described. We report here the first case of
parathyroid adenoma apoplexy due to a glandular infarction,
as suggested by the cytological and clinical features, induced by
cinacalcet therapy given for primary hyperparathyroidism.

Our patient had been given cinacalcet therapy for 17
months to control his classical symptoms of primary
hyperparathyroidism. A dose of 180 mg/day was reached,
since lower doses of cinacalcet failed to control the
hypercalcemia (Figure 2 and Table 1). High doses of
cinacalcet, although unusual, are sometimes necessary
even in cases of primary hyperparathyroidism of benign
etiology (10, 11). During this treatment, he developed
an acute episode of severe hypocalcemia associated with
drop in PTH concentration requiring hospitalization, drug
discontinuation, and intravenous calcium replacement. Follow-
up laboratory and imaging exams showed remission of
primary hyperparathyroidism and disappearance of the
parathyroid adenoma, possibly revealing an association
between cinacalcet therapy and parathyroid infarction,
resulting in a normalization of the elevated serum PTH
levels and severe hypocalcemia. The sustained hypocalcemia,
associated with the hypophosphatemia, suggested to us a
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TABLE 1 | Main laboratory data at admission and during follow-up.

Calcium, mg/dl

(NR: 8.1–10.4)

iPTH,

pg/mL

(NR:15–65)

25-OH Vit. D,

ng/mL

(NR: > 20)

Creatinine,

mg/dL

(NR: 0.5–1.1)

Alkaline

Phosphatase,

U/L

(NR: 40–130)

December 2015 (at

admission)

11.9 681 NA 0.74 375

April 2016 11.8 512 26 NA NA

November 2016 12.4 751 23 NA NA

February 2017 12.7 798 NA 0.73 NA

June 2017 6.3 53.6 22 0.93 411

November 2017 9.2 40.2 28 0.83 NA

March 2018 9.0 61.1 26 0.91 79

July 2018 9.1 61.9 NA 0.95 NA

iPTH, intact parathyroid hormone, chemiluminescence immunoassay.

NA, not available; NR, normal range.

FIGURE 1 | Neck ultrasound and 99mTc-sestamibi scintigraphy performed on admission and 8 months after parathyroid apoplexy. (A) Baseline neck ultrasound

showed a solid and hypoechoic 8mm nodule located behind the right thyroid lobe (arrow). (B) Baseline 99mTc-sestamibi scintigraphy showed an area of increased

uptake (arrow). (C) Follow-up neck ultrasound performed 8 months later notice the near complete disappearance of the nodule. (D) Follow-up 99mTc-sestamibi

scintigraphy performed 8 months later showing a marked reduction of the uptake, although residual activity was still noticeable.

mechanism akin to the “hungry bone syndrome,” which
usually occurs in the context of prolonged PTH elevation
followed by a marked and rapid PTH decline. Notably,

the same mechanism has been described in patients with
hyperparathyroidism secondary to end stage renal disease
treated with cinacalcet (12).

Frontiers in Endocrinology | www.frontiersin.org 3 December 2018 | Volume 9 | Article 777

https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org
https://www.frontiersin.org/journals/endocrinology#articles


Di Dalmazi et al. Parathyroid Apoplexy From Cinacalcet

FIGURE 2 | Serum levels of total calcium and parathyroid hormone (PTH). The

x-axis shows the calendar time and the boxes above the graph show the

treatments. Assessments were made at several time points before, during and

after cinacalcet treatment. Note the marked decline in PTH and total calcium

(arrow) occurring about a month after cinacalcet reached the 180 mg/dl daily

dosage.

FIGURE 3 | Morphological appearance of the fine-needle aspirate of the

patient’s parathyroid nodule. Note the presence of necrotic debris and

inflammatory cells mainly consisting in neutrophils (black arrow), macrophages

(white arrow), and lymphocytes (arrowhead). Original magnification 20X.

The treatment of choice for spontaneous parathyroid
apoplexy is surgery. In a few cases a conservative approach,
with clinical and biochemical follow-up, is chosen. In our
patient, surgery was not performed considering the favorable
clinical outcome. Despite the lack of histological confirmation,
an infarction of the parathyroid adenoma was strongly suggested
by the acute onset of hypocalcemia, the rapid drop in serum PTH
levels, and the cytological findings.

The neck ultrasound and 99mTc-sestamibi scintigraphy,
further supported the occurrence of parathyroid infarction.

It is interesting to speculate on the cause of parathyroid
apoplexy in our patient as it relates to the mechanism of
action of cinacalcet. Cinacalcet is a calcimimetic, which, like
extracellular calcium, activates the CaSR on parathyroid cells,
ultimately leading to decreased synthesis and secretion of
PTH. Randomized clinical trials and observational studies have
shown the ability of cinacalcet to reduce PTH concentration
and normalize serum calcium in patients with primary
hyperparathyroidism and contraindications to surgery (13). It
has been shown that cinacalcet does not improve bone mineral
density or other PHPT-related symptoms, as recently reviewed by
Leere et al. (13). On the contrary, bisphosphonates or denosumab
protect against bone resorption (14, 15) and could have a
role in the medical management of PHPT, especially in elderly
patients with osteoporosis or at high risk of fracture. Cinacalcet
has also shown effects on parathyroid cells proliferation.
Imanishi et al. (16) demonstrated that cinacalcet suppress
parathyroid cell proliferation without affecting apoptosis in a
murine model of primary hyperparathyroidism. Conversely,
increased parathyroid cells apoptosis has been described in
glands surgically removed from secondary hyperparathyroidism
patients treated with cinacalcet (17). Furthermore, in vitro
experiments on human cultured parathyroid cells showed
dose- and time-dependent increase of apoptotic cells by
adding cinacalcet to the culture medium (17). Miller et al.
(18) demonstrated that established parathyroid hyperplasia in
uremic rats can be reversed by modulating CASR activity
with cinacalcet. In addition, cinacalcet treatment in secondary
hyperparathyroidism patients has been associated with a
reduction in parathyroid hyperplastic volume documented by
ultrasonography (19, 20).

Recently Coloma et al. (21) reported a decrease in parathyroid
glandular size, evaluated by 99mTc-sestamibi, occurring in
associations with the reduction of PTH levels and serum
calcium concentration in a patient with asymptomatic primary
hyperparathyroidism in treatment with cinacalcet.

A case of parathyroid hemorrhage after administration of
cinacalcet in a patient with secondary hyperparathyroidism
on hemodialysis requiring emergency surgery has been
reported. Authors suggest that parathyroid hemorrhage was
the consequence of a glandular degeneration caused by the
administration of cinacalcet (22). Our case confirms and expands
these findings by showing for the first time its occurrence in a
patient with primary hyperparathyroidism.

Recurrence of primary hyperparathyroidism following
initial spontaneous remission has been described (23),
therefore in cases in which a conservative approach is
chosen, careful clinical and biochemical follow-up is
necessary.

CONCLUSION

We report here the first case of parathyroid apoplexy
associated with the administration of cinacalcet in a patient
with primary hyperparathyroidism. The occurrence of this
complication should be carefully considered in patients with
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primary hyperparathyroidism treated with cinacalcet. Long-
term data about the management of patients with primary
hyperparathyroidism treated with cinacalcet are desirable.

ETHICS STATEMENT

This study was exempt from ethical approval procedures being
a case report that describes the clinical course and outcome of
a single patient who was referred to our outpatient clinic. The
patient provided written consent to have his case published for
the purpose to improve the medical knowledge.

AUTHOR CONTRIBUTIONS

GD: clinical and endocrinological evaluation, contributions to
the conception and design of the work, drafting the work,
final approval of the version to be published, and agreement
to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the

work are appropriately investigated and resolved. CG: substantial
contributions to the conception of the work, revising the work
critically for important intellectual content, final approval of the
version to be published, and agreement to be accountable for
all aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately
investigated and resolved. GN: substantial contributions to the
design of the work; revising the work critically for important
intellectual content; final approval of the version to be published;
and agreement to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of any
part of the work are appropriately investigated and resolved.

ACKNOWLEDGMENTS

We are grateful to Dr. Sandro Mosca MD for performing
the cytopathological examination and providing us with the
iconographic material, and to Dr. Patrizio Caturegli for critically
reviewing the manuscript.

REFERENCES

1. Calo PG, Medas F, Loi G, Pisano G, Sorrenti S, Erdas E, et al.

Parathyroidectomy for primary hyperparathyroidism in the elderly:

experience of a single endocrine surgery center. Aging Clin

Exp Res. (2017) 29(Suppl. 1):15–21. doi: 10.1007/s40520-016-0

666-7

2. Bilezikian JP, Bandeira L, Khan A, Cusano NE. Hyperparathyroidism. Lancet

(2018) 391:168–78. doi: 10.1016/s0140-6736(17)31430-7

3. AACE/AAES. The American Association of Clinical Endocrinologists and

the American Association of Endocrine Surgeons position statement on the

diagnosis and management of primary hyperparathyroidism. Endocr Pract.

(2005) 11:49–54. doi: 10.4158/ep.11.1.49

4. Bilezikian JP, Brandi ML, Eastell R, Silverberg SJ, Udelsman R,

Marcocci C, et al. Guidelines for the management of asymptomatic

primary hyperparathyroidism: summary statement from the Fourth

International Workshop. J Clin Endocrinol Metab. (2014) 99:3561–9.

doi: 10.1210/jc.2014-1413

5. Kebebew E, Duh QY, Clark OH. Parathyroidectomy for primary

hyperparathyroidism in octogenarians and nonagenarians: a

plea for early surgical referral. Arch Surg. (2003) 138:867–71.

doi: 10.1001/archsurg.138.8.867

6. Khan A, Bilezikian J, Bone H, Gurevich A, Lakatos P, Misiorowski W,

et al. Cinacalcet normalizes serum calcium in a double-blind randomized,

placebo-controlled study in patients with primary hyperparathyroidism

with contraindications to surgery. Eur J Endocrinol. (2015) 172:527–35.

doi: 10.1530/eje-14-0877

7. Norris EH. Primary hyperparathyroidism; a report of five cases that exemplify

special features of this disease (infarction of a parathyroid adenoma; oxyphil

adenoma). Arch Pathol. (1946) 42:261–73.

8. Nylen E, Shah A, Hall J. Spontaneous remission of primary

hyperparathyroidism from parathyroid apoplexy. J Clin Endocrinol Metab.

(1996) 81:1326–8. doi: 10.1210/jcem.81.4.8636326

9. Garrahy A, Hogan D, O’Neill JP, Agha A. Acute airway compromise due

to parathyroid tumour apoplexy: an exceptionally rare and potentially

life-threatening presentation. BMC Endocr Disord. (2017) 17:35.

doi: 10.1186/s12902-017-0186-2

10. Marcocci C, Chanson P, Shoback D, Bilezikian J, Fernandez-Cruz L, Orgiazzi

J, et al. Cinacalcet reduces serum calcium concentrations in patients with

intractable primary hyperparathyroidism. J Clin Endocrinol Metab. (2009)

94:2766–72. doi: 10.1210/jc.2008-2640

11. Misiorowski W, Zgliczynski W. Cinacalcet as symptomatic treatment of

hypercalcaemia in primary hyperparathyroidism prior to surgery. Endokrynol

Pol. (2017) 68:306–10. doi: 10.5603/ep.2017.0023

12. Koubar SH, Qannus AA, Medawar W, Abu-Alfa AK. Hungry bone syndrome

two weeks after starting cinacalcet: a call for caution. CEN Case Rep. (2018)

7:21–3. doi: 10.1007/s13730-017-0284-z

13. Leere JS, Karmisholt J, Robaczyk M, Vestergaard P. Contemporary

Medical Management of Primary Hyperparathyroidism: a systematic

review. Front Endocrinol. (2017) 8:79. doi: 10.3389/fendo.2017.

00079

14. Eller-Vainicher C, Palmieri S, Cairoli E, Goggi G, Scillitani A, Arosio

M, et al. Protective effect of denosumab on bone in older women

with primary hyperparathyroidism. J Am Geriatr Soc. (2018) 66:518–24.

doi: 10.1111/jgs.15250

15. Khan AA, Bilezikian JP, Kung AW, Ahmed MM, Dubois SJ, Ho AY,

Schussheim D, Rubin MR, Shaikh AM, Silverberg SJ, Standish TI, Syed

Z, Syed ZA. Alendronate in primary hyperparathyroidism: a double-

blind, randomized, placebo-controlled trial. J Clin Endocrinol Metab (2004)

89:3319–25. doi: 10.1210/jc.2003-030908.

16. Imanishi Y, Kawata T, Kenko T, Wada M, Nagano N, Miki T, et al. Cinacalcet

HCl suppresses Cyclin D1 oncogene-derived parathyroid cell proliferation in

a murine model for primary hyperparathyroidism. Calcif Tissue Int. (2011)

89:29–35. doi: 10.1007/s00223-011-9490-4

17. Tatsumi R, Komaba H, Kanai G, Miyakogawa T, Sawada K, Kakuta T, et al.

Cinacalcet induces apoptosis in parathyroid cells in patients with secondary

hyperparathyroidism: histological and cytological analyses. Nephron Clin

Pract. (2013) 124:224–31. doi: 10.1159/000357951

18. Miller G, Davis J, Shatzen E, Colloton M, Martin D, Henley CM. Cinacalcet

HCl prevents development of parathyroid gland hyperplasia and reverses

established parathyroid gland hyperplasia in a rodent model of CKD. Nephrol

Dial Transl. (2012) 27:2198–205. doi: 10.1093/ndt/gfr589

19. Meola M, Petrucci I, Barsotti G. Long-term treatment with cinacalcet

and conventional therapy reduces parathyroid hyperplasia in severe

secondary hyperparathyroidism. Nephrol Dial Transl. (2009) 24:982–9.

doi: 10.1093/ndt/gfn654

20. Ichii M, Ishimura E, Okuno S, Chou H, Kato Y, Tsuboniwa N, et al. Decreases

in parathyroid gland volume after cinacalcet treatment in hemodialysis

patients with secondary hyperparathyroidism. Nephron Clin Pract. (2010)

115:c195–202. doi: 10.1159/000313035

21. Coloma A, Hernandez-Estrada S, Bowles H, Sanchez N, Fuster D, Torregrosa

J. Primary hyperparathyroidism regression associated to cinacalcet therapy

Frontiers in Endocrinology | www.frontiersin.org 5 December 2018 | Volume 9 | Article 777

https://doi.org/10.1007/s40520-016-0666-7
https://doi.org/10.1016/s0140-6736(17)31430-7
https://doi.org/10.4158/ep.11.1.49
https://doi.org/10.1210/jc.2014-1413
https://doi.org/10.1001/archsurg.138.8.867
https://doi.org/10.1530/eje-14-0877
https://doi.org/10.1210/jcem.81.4.8636326
https://doi.org/10.1186/s12902-017-0186-2
https://doi.org/10.1210/jc.2008-2640
https://doi.org/10.5603/ep.2017.0023
https://doi.org/10.1007/s13730-017-0284-z
https://doi.org/10.3389/fendo.2017.00079
https://doi.org/10.1111/jgs.15250
https://doi.org/10.1210/jc.2003-030908.
https://doi.org/10.1007/s00223-011-9490-4
https://doi.org/10.1159/000357951
https://doi.org/10.1093/ndt/gfr589
https://doi.org/10.1093/ndt/gfn654
https://doi.org/10.1159/000313035
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org
https://www.frontiersin.org/journals/endocrinology#articles


Di Dalmazi et al. Parathyroid Apoplexy From Cinacalcet

proved by 99mTc-MIBI scintigraphy. Rev Esp Med Nucl Imagen Mol. (2017)

36:120–1. doi: 10.1016/j.remn.2016.10.010

22. Nagasawa M, Ubara Y, Suwabe T, Yamanouchi M, Hayami N, Sumida

K, et al. Parathyroid hemorrhage occurring after administration

of cinacalcet in a patient with secondary hyperparathyroidism.

Intern Med. (2012) 51:3401–4. doi: 10.2169/internalmedicine.

51.8055

23. Cetani F, Ambrogini E, Faviana P, Vitti P, Berti P, Pinchera A, et al.

Spontaneous short-term remission of primary hyperparathyroidism from

infarction of a parathyroid adenoma. J Endocrinol Invest. (2004) 27:687–90.

doi: 10.1007/bf03347505

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2018 Di Dalmazi, Giuliani and Napolitano. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Endocrinology | www.frontiersin.org 6 December 2018 | Volume 9 | Article 777

https://doi.org/10.1016/j.remn.2016.10.010
https://doi.org/10.2169/internalmedicine.51.8055
https://doi.org/10.1007/bf03347505
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org
https://www.frontiersin.org/journals/endocrinology#articles

	Parathyroid Apoplexy Following Cinacalcet Treatment in Primary Hyperparathyroidism
	Background
	Case Presentation
	Discussion
	Conclusion
	Ethics Statement
	Author Contributions
	Acknowledgments
	References


