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Introduction

Parathyroid adenoma is a benign tumor that can secrete
excessive parathyroid hormone (PTH) and thus lead to
primary hyperparathyroidism (PHPT).1 High PTH levels
results in osteoporosis, recurrent renal stones and even
fragility fractures. Thus, parathyroidectomy is recom-
mended as an effective method to manage PHPT caused by
parathyroid adenoma.1

Generally, parathyroid adenoma is located in the neck
and near the thyroid. In rare cases, the adenoma can also be
found in the mediastinum, carotid sheath and thymus.2 It
has been reported that the incidence of ectopic parathyroid
glands ranges from 6 to 16%.3 Moreover, ectopic adenoma is
the main cause of persistent or recurrent HPT after para-
thyroidectomy.2 Technetium 99m sestamibi (MIBI) scintig-
raphy is effective and widely applied to help locate the
parathyroid adenoma preoperatively.4 Due to the rare inci-
dence, the perioperative outcomes of ectopic mediastinal
parathyroid adenoma have rarely been discussed. In this
case series, we presented six PHPT patients with mediasti-

nal parathyroid adenoma and summarized the periopera-
tive outcomes and changes in the biochemical values of
these patients.

Materials and Methods

We consecutively reviewed six patients diagnosed with
mediastinal parathyroid adenoma between March 2013
and October 2020 in our department. All patients met the
indication in the guidelines for Definitive Management of
Primary Hyperparathyroidism from the American Associa-
tion of Endocrine Surgeons.5 The inclusion criteria included
(1) hypercalcemia (serum calcium>2.5mmol/L), (2) hyper-
parathyroidism (intact PTH [iPTH] >6.9 pmol/L) and (3)
ectopicmediastinal parathyroid adenoma confirmed by final
pathology. Patients with secondary or tertiary hyperpara-
thyroidism, parathyroid hyperplasia, multiglandular adeno-
mas, multiple endocrine neoplasia, and familial PHPT were
excluded. The clinical data were collected in the hospital
information system of our medical center. The study was
approved by the Ethics Committee of West China Hospital of
Sichuan University (2021–578). Written informed consent
was obtained from all patients.
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Abstract Rare ectopic mediastinal parathyroid adenoma can result in persistent or recurrent
hyperparathyroidism. In this article, we summarized the perioperative outcomes of six
patients with mediastinal parathyroid adenoma. All patients underwent minimally
invasive surgery (MIS). Abnormal accumulation of sestamibi was observed in four of
five patients for preoperative localization of adenoma. Postoperatively, the blood
calcium dropped quickly. In addition, we found adenoma function was negatively
related to adenoma volume in these patients. In conclusion, althoughMIS is feasible for
parathyroid adenoma, blood calcium should be monitored in a timely manner to avoid
hypocalcemia postoperatively. In addition, sestamibi might be a potential pitfall when
locating parathyroid adenoma.
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Before surgery, computed tomography/cervical ultrasonog-
raphy andMIBI scintigraphy were applied to locate the hyper-
functioning adenoma. Serum iPTH, calcium and phosphorus
wereassayedpre-andpostoperatively.Wedefinedthechanges
in serum calcium and phosphorus as the difference between
serum calcium and phosphorus before and 3 days after the
surgery. The secretory function of adenomawas defined as the
ratio of iPTH released per volume of excised adenoma.6 The
ectopic adenomas of all patients were resected with a mini-
mally invasivemethod. Thethree-dimensionalmodeofectopic
adenomawas constructedwithMaterialise’s interactive med-
ical image control system (MIMICS, Version 21.0, Materialise,
Switzerland) to estimate the volume of adenoma.

Categorical data are expressed as counts (percentages).
Bivariate correlations were calculated by Spearman’s correla-
tion test. p-Values<0.05 and |r|� 0.3 were considered indica-
tiveof factors thatweresignificantlycorrelatedwitheachother.

Results

As shown in ►Table 1, the median age of these patients was
56.5 years. Themedian bodymass indexwas 24.49kg/m2. The
most commonsymptomwasbodypain, and themostcommon
morbidities were hypercalcemia, osteoporosis, and renal
stones. Of them, four patients underwent video-assisted thor-
acoscopic surgery, and two patients underwent robot-assisted
thoracic surgery. The median adenoma volume was 9.69 cm.

As shown in►Fig. 1, the blood calcium and iPTH dropped
quickly after parathyroidectomy. The median reductions in
blood iPTH and calcium were 38.88 and 0.685mmol/L,
respectively. However, blood phosphorus did not change
significantly before and after parathyroidectomy. Moreover,
hypocalcemia occurred in five patients (83.3%) and was
threatened by oral calcium supplements and calcitriol.

MIBI scintigraphy was performed in five patients, and
abnormal accumulation was observed in four patients
(►Fig. 2). In patient 2, a large mass (72.92 cm3) was found
in the posterior mediastinum, and MIBI scintigraphy was
negative. Ultrasonography showed that this mass was a
solid-cystic neoplasm. Simultaneously, a 1.3 cm ground glass
node (GGN) with pleural retraction was found in the right
upper lobe posterior segment. Thus, we performed video-
assisted thoracoscopic surgery mediastinal tumor resection
and right upper lobe posterior segmentectomy with lymph
node dissection (GGN was diagnosed as adenocarcinoma via
frozen section). On final pathology, this mediastinal tumor
was found to be the parathyroid adenoma.

According to previous studies, we also estimated adeno-
ma function by calculating the ratio of iPTH released per
volume of excised adenoma (►Fig. 3). We found that adeno-
ma function was strongly negatively related to adenoma
volume (p¼0.005, r¼�0.94).

Discussion

In this case series, we detailed the clinical characteristics of
these patients. In accordance with the typical clinical man-
ifestations of PHPT, the most common symptom of patients

in this research was body pain. The most common manifes-
tations of these patients were hypercalcemia, osteoporosis,
and renal stones. AMIBI scintigraphy-negative adenomawas
found. Moreover, serum calcium can decrease rapidly due to
the removal of hyperactive adenoma. Five patients experi-
enced hypocalcemia after the operation. Furthermore, we
estimated the volume of adenomawithMIMICS software and
found that the secretory function of adenoma might be
negatively correlated with volume.

In this case series, the clinical manifestations of these
patients were typical for PHPT. Moreover, after the removal
of adenoma, the blood calcium dropped rapidly. It has been
reported that hypocalcemia is more likely to occur after the
resection of large adenomas.7 In this case series, the median
adenoma volume was 9.69cm3, and five patients experienced
postoperative hypocalcemia. Thus, it is important to monitor
blood calcium in a timely manner and use calcium supple-
ments oncehypocalcemia is detectedafter parathyroidectomy.

MIBI scintigraphy was recommended to locate the para-
thyroid adenoma.4 However, a slightly high false-negative
rate might impair the diagnostic efficiency of MIBI scintigra-
phy.4 In this research, false-negative MIBI scintigraphy was
confirmed in one patient. It has been reported that MIBI can
also be accumulated by thymoma and is significantly corre-
lated with its clinical stage.8 This false-positive MIBI scintig-
raphy may also misguide surgery. Thus, despite the
importance of MIBI for locating parathyroid adenoma, sur-
geons should be aware of this “potential pitfall.”9 Recently,
18F-fluorocholine positron emission tomography/computed
tomography (PET/CT) was recommended as an alternative
first-line method to locate the adenoma.4 The sensitivity of
this imaging method in PHTP is more than 90%.4 In addition,
18F-fluorocholine PET/CTwas still effective in locating MIBI-
negative hyperfunctioning tissue in patients with PHPT.4

However, this novel method was not applied in this article.
Moreover, the secretion efficiency of large parathyroid

adenoma might negatively correlate with volume. Previous
studies have shown that the level of preoperative serum PTH
was positively correlated with the volume and weight of
adenoma.10 However, further studies have shown that the
secretion efficiency of parathyroid adenoma (the ratio of
iPTH released per weight or volume of adenoma) might
negatively correlate with its volume.6 The results of our
research are in accordance with this view. The reason for
this negative correlation can be explained by two hypothe-
ses.6 First, the larger the adenoma volume is, the more
inactive cells there are. The larger adenoma might be filled
with more endocrine inactive portions, such as fibrous
tissue, cystic components, and cholesterol clefts. Second,
endocrine regulation may play an important role. Excessive
PTH might activate stronger negative regulation. Thus, the
growth of adenoma may not increase the level of PTH to the
same magnitude in PHPT patients. However, further study
with more samples is needed to confirm this negative
correlation in parathyroid adenoma.

In summary, despite the importance of MIBI for locating
parathyroid adenoma preoperatively, surgeons should be
aware of this “potential pitfall.” After the operation, blood
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Fig. 2 Ectopic mediastinal parathyroid adenoma in preoperative imaging. (A) Adenoma on computed tomography (CT) scan (white arrow). (B)
and (C) Technetium 99m sestamibi images of adenoma (white arrow) and the merged images with CT scan.

Fig. 1 Changes in biochemical values before and after surgery. Changes in iPTH (A), blood calcium (B), and blood phosphorus (C). POD,
postoperative day; PRD, preoperative day; iPTH, intact parathyroid hormone.
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calcium should be monitored in a timely manner to avoid
hypocalcemia and even seizures.
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