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a b s t r a c t 

Ectopic mediastinal parathyroid is a common cause of recurrent and persistent hyper- 

parathyroidism. Patients with recurrent and persistent hyperparathyroidism have ele- 

vated parathyroid hormone, which results in bone, vascular, and soft tissue abnormalities. 

While CT and MRI can be used to investigate ectopic parathyroid tissue, nuclear medicine 

Technetium-99m Sestamibi scan is the preferred method of imaging with sensitivity of 80%- 

90% and specificity of nearly 90%. Once identified, ectopic mediastinal parathyroid is treated 

with surgical resection though less invasive methods have gained popularity. We present a 

case of a 62-year-old female with recurrent secondary hyperparathyroidism that was local- 

ized to an ectopic mediastinal parathyroid gland. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Secondary hyperparathyroidism occurs due to normal phys-
iological response to hypocalcemia, hyperphosphatemia,
and vitamin D deficiency, all of which are commonly found
in the setting of chronic kidney disease (CKD) or end-stage
renal disease (ESRD). Long standing secondary hyperparathy-
roidism results in prolonged stimulation of parathyroid cells
and subsequent nodular hyperplasia, leading to tertiary
hyperparathyroidism. Most parathyroid glands are in eutopic
locations. However, patients can have parathyroid gland in
ectopic locations with the anterior mediastinum being a
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common ectopic location, resulting in persistent or recurrent
hyperparathyroidism after parathyroidectomy [ 1 ]. 

We report a case of recurrent secondary hyperparathy-
roidism in a patient with ESRD after subtotal parathyroidec-
tomy due to an ectopic mediastinal parathyroid gland. 

Case report 

A 62-year-old female with history of ESRD and tertiary hy-
perparathyroidism status postsubtotal parathyroidectomy
presents with recurrent elevated parathyroid hormone (PTH)
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Fig. 1 – A 62-year-old female with history of ESRD and tertiary hyperparathyroidism status post-subtotal parathyroidectomy 

present with recurrent elevated PTH. A chest CT scan with IV contrast (A) demonstrates a small enhancing nodule in the 
anterior mediastinum adjacent to the aorta and left brachiocephalic vein. Cinematic rendering (B) demonstrates the 
proximity to the vessels. Early phase nuclear medicine Tc99m-Sestamibi SPECT/CT scan with IV contrast (C, D) 
demonstrates avid radiotracer uptake. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of 836 pg/mL (reference range: 14-64 pg/mL) and calcium
of 7.1 mg/dL (reference range: 8.4-10.5 mg/dL), compatible
with recurrent secondary hyperparathyroidism. CT chest
with intravenous (IV) contrast demonstrates an enhancing
anterior mediastinal nodule adjacent to the aorta and left bra-
chiocephalic vein ( Figs. 1 A and B). Technetium-99m (Tc99m)
Sestamibi single-photon emission computed tomogra-
phy (SPECT/CT) demonstrates a Sestamibi-avid nodule in the
anterior mediastinum, confirming diagnosis of an ectopic me-
diastinal parathyroid gland ( Figs. 1 C and D). The nodule was
partially ablated via trans-sternal cryoablation due to proxim-
ity to the aorta. Subsequently, the patient’s PTH decreased to
254 pg/mL. 

Discussion 

Ectopic mediastinal parathyroid is defined as parathyroid
gland below the level of the clavicle [ 2 ]. The prevalence of ec-
topic parathyroid gland ranges from 28% to 42% in autopsy
series though the reported prevalence in surgical work up for
primary hyperparathyroidism ranges between 6.3% and 16%
[ 1 ]. 

Ectopic mediastinal parathyroid tissue results from aber-
rant migration of parathyroid gland during embryogenesis.
The endoderm forms the third and fourth branchial pouches.
The dorsal wing of the third and fourth branchial pouch de-
velops into the inferior and superior parathyroid glands, re-
spectively, while the ventral wing of the third branchial pouch
forms the thymus. Typically, the parathyroid glands remain in
close proximity to the thyroid gland. However, when the dorsal
wing of the third branchial pouch migrates caudally with the
ventral wing of the third branchial pouch, ectopic mediastinal
parathyroid gland forms [3] . 

Patients with ectopic parathyroid tissue can develop per-
sistent or recurrent secondary hyperparathyroidism, which,
if left unresolved, will result in tertiary hyperparathyroidism.
We report a 62-year-old woman with history of ESRD who
developed recurrent secondary hyperparathyroidism after
subtotal parathyroidectomy. Secondary hyperparathyroidism
occurs in the setting of CKD or ESRD, both of which result
in downregulation of renal 1 α-hydroxylase and subsequent
hypocalcemia, hyperphosphatemia, and vitamin D defi-
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ciency. In response to these metabolic disorders, parathyroid
glands undergo hyperplasia to increase PTH, which in turn
increases 1 α-hydroxylase to correct the metabolic abnormal-
ities [4] . Prolonged secondary hyperparathyroidism causes
parathyroid glands to autonomously secrete PTH, resulting
in tertiary hyperparathyroidism. Elevated PTH results in
skeletal, vascular, and soft tissue abnormalities, including
osteodystrophy, osteitis cystica, arterial calcifications, and
soft tissue calcifications. 

Imaging modalities to investigate ectopic mediastinal
parathyroid gland include CT and MRI. However, CT and MRI
are insensitive for ectopic parathyroid gland with a sensitivity
of 65% and 75%-78%, respectively [ 1 ]. On CT and MRI, parathy-
roid gland appears as a non-specific enhancing nodule. For
confirmation of parathyroid gland, nuclear medicine study
with Tc99m-Sestamibi is the preferred imaging modality
with a sensitivity of 95% and specificity of 89% [5] . Recently,
multiphase CT, also known as 4-dimensional (4D) CT, has had
increasing utility in localizing parathyroid gland, especially
in the setting of inconclusive nuclear medicine study, unsuc-
cessful initial surgery, or atypical neck anatomy [6] . Unlike
single phase CT, 4D CT uses both morphological and enhance-
ment patterns to differentiate parathyroid tissue from other
enhancing nodules such as lymph nodes or thyroid glands.
As a result, 4D CT has improved sensitivity and specificity
[ 7,8 ]. However, protocols for 4D CT vary between institutions,
which may provide opportunities for improved uniformity
and accuracy. 

Parathyroidectomy is indicated if medical management
fails to prevent hypersecretion of PTH or if the patient has
severe symptomatic hyperparathyroidism. Surgical parathy-
roidectomy has been a successful and safe approach with an
overall success rate of up to 98%-100% [ 2 ]. However, less in-
vasive procedures such as transsternal ablation have gained
recent popularity [9] . 

Patient consent 

The patient reported in the manuscript signed the informed
consent/authorization for participation in research, which in-
cludes the permission to use data collected in future research
projects including presented case details and images used in
this manuscript. 
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