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INTRODUCTION:  The  most  common  cause  of  chronic  hypercalcemia  is  primary  hyperparathyroidism
(PHPT). However,  owing  to the  diverse  presentation  of hypercalcemia,  the  diagnosis  often  goes unnoticed
culminating  as  a continuum  of recurrence  of  symptoms.  Nephrolithiasis,  decreased  bone  mineral  density
and peptic  ulcer  disease  are  the  main  clinical  sequelae.  Among  the  causes  of  PHPT  80%  are  caused  by
parathyroid  adenomas  (PA).  However,  only  rarely,  these  adenomas  are  found  ectopically.
PRESENTATION  OF  CASE:  We  present  the  case  of a 66-year-old  female  with  a history  of recurrent  renal
stones  and peptic  ulcer  disease.  She  was found  to have  elevated  serum  calcium  and  PTH  levels.  However,
subsequent  high  resolution  CT  scan  of chest  and  neck  failed  to  demonstrate  any  abnormality.  Therefore,  an
anterior planar  Technetium-99m-sestamibi  (MIBI)  scintigraphy  scan  using  a  single-tracer  was  done  and  it
identified  ectopic  anterior  mediastinal  parathyroid  adenoma.  The  patient  was  successfully  managed  with
video-assisted  thoracoscopic  surgery  and excision  of  the  mass  with  follow  up calcium  level  monitoring.
DISSCUSSION:  An elevated  calcium  level  should  prompt  a thorough  workup,  as sometimes  it’s  the  only
clue  to  the  unrelated  and  diversified  systemic  manifestations  of  hypercalcemia.  Hyperparathyroidism

due  to  ectopic  adenoma  is  quite  rare  and  possess  a diagnostic  and  management  challenge.
CONCLUSION:  Symptomatic  hypercalcemia  and  high  level  of  PTH  without  local  PA  should  alert  physicians
to  search  for  ectopic  locations  through  imaging.  VATS  is a  safe  and  effective  minimally  invasive  procedure
for  the resection  of  ectopic  mediastinal  PA  and  it  should  be considered  as  the  first  line  approach  for
resection  of  these  ectopic  tumors.

© 2017  Published  by Elsevier  Ltd on  behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open  access  article
he CC
under  t

. Introduction

The following case report has been reported from Aga Khan Uni-
ersity Hospital which is an internationally recognized teaching
ospital and a tertiary care centre based in Pakistan, in accordance
ith the SCARE guidelines for case reports [1]. Parathyroid ade-

omas are the most common cause of PTHP [2]. However, the
revalence of ectopic PA is about 2%–43% in anatomical series and
eaches upto 16% and 14% in primary and secondary hyperparathy-
oidism, respectively [3] Among the various ectopic locations,

ediastinal ectopic PAs are extremely rare tumors, constituting
–2% of all PAs [4]. Due to the rare possibility of ectopic PA, there is

 diagnostic and management improbability, which may  delay the

iagnosis and subsequent surgery due to difficulties in locating the
ctopic PAs. Therefore, it is essential for physicians to keep a high
ndex of suspicion while coming across symptomatic malignant
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hypercalcemia with raised PTH levels. An accurate pre-operative
localization is the key to successful surgery for an ectopic PA. The
two most commonly employed imaging modalities to locate PAs
include ultrasonography (US) and 99mTc-MIBI scintigraphy scan
having a combined sensitivity of 88%–95% [3]. CT and MRI  are alter-
native options with sensitivities of 65% and 78% respectively. The
resection of mediastinal ectopic PAs has been traditionally done
via median sternotomy and thoracotomy. However, Video assisted
thoracoscopic surgery (VATS) has proved to be a safe and successful
approach for management of mediastinal ectopic PA in our experi-
ence.

2. Case report

A 66-year old female housewife (BMI: 24.1 kg/m2), from a
remote city of Pakistan, presented to the surgical OPD with the pre-

senting complaint of intermittent flank pain for the past two  years
with a history of recurrent renal stones. She had undergone a per-
cutaneous nephrolithotmy (PCNL) 14 years back for nephrolithiasis
secondary to calcium oxalate stones. She later had a right extra-
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Fig. 1. a. 99mTc-MIBI scintigraphy scan demonstrating PTH adenomas. b. 99mTc-
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reported sensitivity of up to 90% [8]. High-resolution ultrasound
IBI  scintigraphy scan deomonstrating ectopic PTH adenomas in anterior
ediastinum.

orporeal shock wave lithotripsy (ESWL) for a residual stones 2
ears ago. CT scan of the kidneys showed non-obstructing bilateral
enal calculi along with cholelithiasis in the gall bladder. Patient
lso had multiple gastroenterology clinic visits with the complaints
f postprandial bloating and recurrent oral ulcers. Bone densito-
etry showed marked osteopenia. Her serum calcium level was

ound elevated at 12.6 mg/dl. The constellation of her symptoms
nd the elevated calcium levels warranted further workup. Serum
TH was 403 pg/ml (16–87) and serum phosphorus was  2.2 mg/dl
2.5–4.5) respectively; she was diagnosed with primary hyper-
arathyroidism, aka, PTH dependent hyperparathyroidism causing
alignant hypercalcemia. In order, to rule out the possibility of

arathyroid adenoma, a high resolution CT scan of chest and neck
here carried out, but, there was no abnormal enlargement of

he parathyroid gland present, however, 99mTc-MIBI scintigraphy
can was done that showed a well defined area of abnormal tracer
eposition in anterior mediastinum just below the manubrioster-
al junction confirming the diagnosis of mediastinal ectopic PA,

urthermore, parathyroid adenomas were outlined over lower pole
f right thyroid in anterior mediastinum as well. (Fig. 1a and b).

Pre-operatively, injection pamidronate was administered three
eek prior to surgery. Repeat chemistry showed a serum calcium

evel of 10.2 mg/dl. She, subsequently, underwent VATS where
ight lower parathyroid tissue was identified and excised. The

istopathology report established parathyroid parenchyma com-
osed of chief and oxyphil cells with intervening fibroadipose
issue. There was no evidence of malignancy. The ectopic PA was
PEN  ACCESS
rgery Case Reports 40 (2017) 120–123 121

excised as a whole from anterior mediastinum just behind the ster-
num and right inferior parathyroidectomy was  also carried out.
Postoperatively, serum calcium level was repeated every 12 hourly
and calcium with vitamin D supplements were administered. Fol-
low up chemistry panel showed a serum calcium in decreasing
trend from 9.2–8.2 mg/dl. Her PTH levels also remarkably dropped
to 23 pg/dl. She had a complete recovery. Upon return to clinic her
serum calcium level and PTH level were found within the normal
ranges; 8.9 mg/dl and 86.90 pg/dl respectively. Post operative MR
imaging also showed no residual tumor. Patient remained asymp-
tomatic at 6 month follow up as well.

3. Discussion

Symptomatic hypercalcemia can present with several differ-
ent clinical manifestations and possess a difficulty in diagnosis.
Elevated calcium levels should always alert the physician and it
should be followed by a thorough endocrinology workup, espe-
cially PTH levels. Our patient had complaints involving different
systems including GI, renal and musculoskeletal. However, the only
clue to the endocrine issue was the elevated serum calcium level,
which unfortunately remained unnoticed for a long time, leading to
the development of symptoms involving multiple systems. The link
between malignant hypercalcemia and PHPT is now completely
established as per the recent literature available [22].

The incidence of PHPT is approximately 25 per 100,000 in the
general population that increases with age [5]. PHPT is classi-
fied as being caused by a single adenoma (75%–85%), hyperplasia
(10%–20%), multiple adenomas (4%–5%) or carcinoma (1%) giving
the histopathological characteristics and the number of involved
glands [5]. The superior and inferior parathyroid glands are deriva-
tives of the third and fourth pharyngeal pouches, respectively.
During embryogenesis, these glands descend along with the thyroid
gland, sharing the same route, while detaching from the pharyn-
geal apparatus. However, if they fail to descend, they are found high
in the neck under the mandible as undescended parathyroids. On
the other hand, if they descend too far, they are found within the
mediastinum as ectopic parathyroids [4]. The base of the tongue
upto the mediastinum can be regarded as potential positions for
ectopic PAs [6] Ectopic parathyroid gland adenoma is a rare tumor,
particularly causing PHPT. The clinical and laboratory features of
patients with primary hyperparathyroidism due to ectopic adeno-
mas  have been reported to be more severe than those with localized
parathyroid adenomas, since the former remained undetected and
may  manifest with higher calcium levels and more frequent pri-
mary hyperparathyroidism related bone disease more frequently
[7].

The localization and subsequent treatment of an ectopic PA
can usually be challenging. There are various imaging modali-
ties available for the diagnosis include ultrasonography, CT scan,
magnetic resonance imaging (MRI), positron emission tomography
(PET), single photon emission tomography (SPECT) and Technetium
(Tc99m-Sestamibi) scintigraphy scan. Among these, U/S is the most
widely utilized modality due to its low cost and easy availabil-
ity. High-resolution ultrasound can accurately localize adenomas
relative to the thyroid gland. However, its ability to detect abnor-
malities depends on the experience and skill of the operator, and
therefore, its sensitivity in localization of enlarged parathyroid
glands varies greatly (44%–87%) [3]. Recently, scintigraphy scan is
increasingly being utilized for the localization of ectopic PA with
and parathyroid scintigraphy both have their own advantages. The
former is good at localizing adenomas relative to the thyroid gland,
whereas the latter is usually reserved for detecting adenomas in
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ulti-nodular thyroid disease and at ectopic sites, whose incidence
s up to 20% among all patients with suspicion of PHTP [9,17].

SPECT is combined with sestamibi scintigraphy to provide
hree-dimensional imaging. These hybrid imaging techniques with
PECT/CT combining scintigraphic datasets (SPECT) and anatomi-
al (CT) has become increasingly valuable over the last few years
3]. Akram et al. in their case series found a study of 16 patients, in
hich SPECT/CT identified 39% more lesions compared with SPECT

maging alone. SPECT/CT permitted higher reader confidence in
ocalization, especially for mediastinal adenomas [18].

The combination of MIBI with US raises the sensitivity to
8%–96% [19] and with CT or MRI  may  raise the sensitivity and
pecificity to 100% [20]. These additional combinations are mod-
rately cost effective and are indicated as a means for routine
reoperative localization of ectopic parathyroid adenomas, espe-
ially in cases with faint 99mTc-MIBI scans [21].

The conventional approach for the management of PHPT due
o PA is neck exploration followed by excision of the tumor via

edian sternotomy or thoracotomy. However, ectopic PAs have
een renowned as the most frequent reason for a failed cervical
xploration [10]. Consequently, precise preoperative localization
s the key to successful surgical removal. The choice of the surgical
echnique greatly relies on the anatomical site of the ectopic PAs.
efore the introduction of VATS to thoracic surgery, mediastinal
ctopic PAs were resected by a lateral thoracotomy or a median
ternotomy [11]. These surgical interventions are associated with

 risk of injury to phrenic and recurrent laryngeal nerve, laceration
f brachiocephalic vein, delayed wound healing, wound infection,
ediastinitis and even death. The size of surgical incisions is often

arge and aesthetically unsound for the patient [12].
VATS offers significant advantages over both procedures and is

eing more frequently employed now [13]. It allows better visual-
zation of the tumor, a shorter operative time, shorter tube dwell
ime and shorter hospital stay with the superior cosmetic result
ompared to sternotomy and thoracotomy scars as concluded by
mer et al. The study reported seven cases of VATS resection of
ediastinal PA from Southampton General Hospital, UK between

004–2009. The median hospital stay was two days and six out
f seven patients had normalized serum calcium levels. There was
inimal post surgical morbidity, however VATS was converted to

pen thoracotomy in one patient on account of bleeding from the
zygos vein due to excessive traction [4]. Furthermore, several case
eries have reported VATS to be a feasible and safe approach for
ediastonal PA with an overall cure rate of 98–100% [14]. Tcher-

eniakov et al., reported the successful removal of parathyroid
denoma in four cases of ectopic MPA  using VATS without any com-
lications; all four cases had previous unsuccessful explorations
hrough the cervical route [15].

In accordance with the apparent benefits of VATS compared
o the conventional procedures, it should be considered as the
rocedure of choice for ectopic mediastinal Pas, wherever the sur-
ical expertise are available. The unfrequent side effects of VATS
eported include hemorrhage, subcutaneous emphysema, recur-
ent pneumothorax and pulmonary edema [16].

. Conclusion

Symptomatic hypercalcemia and high level of PTH without PA
n the neck should alert physicians to search for ectopic locations
hrough combination of imaging techniques. The mediastinum
hould be cautiously investigated since it is the foremost location

or ectopic PA after the neck. VATS is a safe and effective mini-

ally invasive procedure for the resection of ectopic mediastinal
A. It should be considered as the first line approach for resection
f these ectopic tumors.

[

[

PEN  ACCESS
rgery Case Reports 40 (2017) 120–123

Conflicts of interest

None.

Funding

None.

Ethical approval

Not Required.

Consent

Written informed consent was  obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent will be made available for review by the
Editor-in-Chief of this journal on request.

Authors contribution

1. Saulat Hasnain Fatmi – Data Analysis, Interpretation, Manuscript
Drafting.

2. Hina Inam – Study Concept, Study Design, Data Collection,
Manuscript Writing.

3. Farida Karim – Study Concept, Data Analysis, Proof Reading.
4. Usama Khalid Choudry – Critical Review of Literature, Data Inter-

pretation, Proof reading.

Guarantor

Dr. Saulat Hasnain Fatmi Associate professor, Department of
Cardiothoracic surgery. Aga Khan University Hospital.

References

[1] R.A. Agha, A.J. Fowler, A. Saetta, I. Barai, S. Rajmohan, D.P. Orgill, for the SCARE
Group, The SCARE statement: consensus-based surgical case report
guidelines, Int. J. Surg. 34 (2016) 180–186.

[2] D. Naik, K.F. Jebasingh, G.B. Ramprasath, M.J. Paul, Video assisted
thoracoscopic surgery (VATS) for excision of an ectopic anterior mediastinal
intra-thymic parathyroid adenoma, J. Clin. Diagn. Res. 10 (June (6)) (2016)
PD22.

[3] W.  Zhou, M.  Chen, A case report of mediastinal ectopic parathyroid adenoma
presented as parathyroid crisis localized by SPECT/CT, Medicine 95 (October
(41)) (2016).

[4] K. Amer, A.Z. Khan, D. Rew, N. Lagattolla, N. Singh, Video assisted
thoracoscopic excision of mediastinal ectopic parathyroid adenomas: a UK
regional experience, Ann. Cardiothorac. Surg. 4 (October (4)) (2015) 527–534.

[5] H.T. Kojidi, N. Vagharimehr, S. Mohseni, M.  Pajouhi, M.R. Mohajeri-Tehrani,
Unusual ectopic parathyroid adenoma: a case report, Acta Med. Iran. 54
(September (8)) (2016) 547–550.

[6] G. Noussios, P. Anagnostis, K. Natsis, Ectopic parathyroid glands and their
anatomical, clinical and surgical implications, Exp. Clin. Endocrinol. Diabetes
120 (2012) 604–610.

[7] V. Mendoza, C. Ramírez, A.E. Espinoza, et al., Characteristics of ectopic
parathyroid glands in 145 cases of primary hyperparathyroidism, Endocr.
Pract. 16 (2010) 977–981.

[8] Y. Krausz, L. Bettman, L. Guralnik, et al., Technetium-99m-MIBI SPECT/CT in
primary hyperparathyroidism, World J. Surg. 30 (2006) 76–83.

[9] K.K. Wong, L.M. Fig, M.D. Gross, B.A. Dwamena, Parathyroid adenoma
localization with 99mTc-sestamibi SPECT/CT: a meta-analysis, Nucl. Med.
Commun. 36 (April (4)) (2015) 363–375.

10] C.F. Russell, A.J. Edis, D.A. Scholz, et al., Mediastinal parathyroid tumors:
experience with 38 tumors requiring mediastinotomy for removal, Ann. Surg.
193 (1981) 805–809.

11] N.J. Downey, J.A. McGuigan, S.J. Dolan, et al., Median sternotomy for
parathyroid adenoma, Ir. J. Med. Sci. 168 (1999) 13–16.
12] J. Hu, K.Y. Ngiam, R. Parameswaran, Mediastinal parathyroid adenomas and
their surgical implications, Ann. R. Coll. Surg. Engl. 97 (4) (2015) 259–261.

13] S.M. Said, S.D. Cassivi, M.S. Allen, et al., Minimally invasive resection for
mediastinal ectopic parathyroid glands, Ann. Thorac. Surg. 96 (2013)
1229–1233.

http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0065


 –  O
l of Su

[

[

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
S.H. Fatimi et al. / International Journa

14] P.F. Alesina, D. Moka, J. Mahlstedt, M.K. Walz, Thoracoscopic removal of
mediastinal hyperfunctioning parathyroid glands: personal experience and
review of the literature, World J. Surg. 32 (2) (2008) 224–231.

15] P. Tcherveniakov, A. Menon, R. Milton, K. Papagiannopoulos, M.  Lansdown,
J.A. Thorpe, Video-assisted mediastinoscopy (VAM) for surgical resection of
ectopic parathyroid adenoma, J. Cardiothorac. Surg. 2 (2007) 41.

16] A. Imperatori, N. Rotolo, M.  Gatti, E. Nardecchia, L. De Monte, V. Conti, et al.,
Peri-operative complications of video-assisted thoracoscopic surgery (VATS),
Int. J. Surg. 6 (Suppl. 1) (2008) S78–S81.

17] G. Akerstrom, J. Malmaeus, R. Bergstrom, Surgical anatomy of human

parathyroid glands, Surgery 95 (1984) 14–21.

18] K. Akram, J.A. Parker, K. Donohoe, G. Kolodny, Role of single photon emission
computed tomography/computed tomography in localization of ectopic
parathyroid adenoma: a pictorial case series and review of the current
literature, Clin. Nucl. Med. 34 (August (8)) (2009) 500–502.

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
rgery Case Reports 40 (2017) 120–123 123

19] C.R. McHenry, What’s new in general surgery: endocrine surgery, J. Am.  Coll.
Surg. 195 (2002) 364–371.

20] I. Zerizer, A. Parsaï, Z. Win, et al., Anatomical and functional localization of
ectopic parathyroid adenomas: 6-year institutional experience, Nucl. Med.
Commun. 32 (2011) 496–502.

21] D.M. Elaraj, R.S. Sippel, S. Lindsay, et al., Are additional localization studies
and  referral indicated for patients with primary hyperparathyroidism who
have negative sestamibi scan results? Arch. Surg. 145 (2010) 578–581.

22] A. Saif, Primary hyperparathyroidism presenting with acute pancreatitis and
asymptomatic bone involvement, Clin. Cases Min. Bone Metab. 12 (May (2))
(2015) 199.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30448-0/sbref0110
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Management of mediastinal parathyroid adenoma via minimally invasive thoracoscopic surgery: Case report
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Conflicts of interest
	Funding
	Ethical approval
	Consent
	Authors contribution
	Guarantor
	References


