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Abstract

Background
Giant ectopic mediastinal parathyroid adenoma with cystic degeneration and intratumoral hemorrhage is
extremely rare, with low morbidity and a high misdiagnosis rate, and requires precise positioning and
surgical resection. Case presentation: A 41-year-old woman presented with a sore throat for 3 days and
hoarse voice for 1 day. The following chest computed tomography (CT) showed a large fusiform high-
density mass in the posterior tracheal space (maximum cross-section of 34 x 25 mm). ultrasonography
of the neck showed a low-echo solid mass. This patient had undergone 2 puncture treatments and 1
surgical treatment from the discovery of the lesion to the diagnosis of the cause over the span of more
than a month. Subsequently, the �nal pathology was de�nitely diagnosed as parathyroid adenoma with
cystic lesions. Six months after the operation, the patient did not relapse.

Conclusions
This case reported a rare and huge ectopic mediastinal parathyroid adenoma that was misdiagnosed as
mediastinal tumor hemorrhage at an early stage. For ectopic mediastinal parathyroid adenomas, surgery
is the preferred treatment option. Warn us that we should expand the scope of disease thinking for
mediastinal tumors.

Introduction
The parathyroid gland is the smallest endocrine organ, usually located on the back of the left and right
lobes of the thyroid gland. There are 2 upper and lower pairs, with a total weight of approximately 120
mg. Parathyroid glands develop from the endoderm of the pharyngeal sac. The next pair of parathyroid
glands, called ectopic parathyroid glands, comes from the third pharyngeal sac and can be connected to
the thymus during their development and descend into the mediastinum[1]. Heterotopic anterior
mediastinum is common and always confused with lymphoma, thymoma, dermoid cyst, or ectopic
mediastinal thyroid. In the early stage, there are no symptoms or signs of hyperparathyroidism, so it is
very easy to misdiagnose. This article describes an extremely rare case of a huge parathyroid gland that
is located in the posterior mediastinum without any symptoms.

Case Presentation
The institutional review board of The Third People’s Hospital of Zhengzhou approved this work. The
patient provided informed consent for publication of the case. A 41-year-old woman presented with a sore
throat for 3 days and hoarse voice for 1 day. One day before admission, a chest CT scan (Fig. 1A)
showed a large fusiform high-density shadow in the posterior tracheal space (maximum cross-section of
34 x 25 mm, CT value 50 HU). The adjacent tracheal wall was compressed, the lumen was slightly
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�attened, and the boundary of the adjacent esophageal wall was partially unclear. Three days after
admission, the patient gradually developed hoarseness, dry cough, wheezing, di�culty swallowing, and
progressive swelling and tenderness on the right side of the face and neck. Chest 64-row enhanced CT
(Fig. 1B) showed a soft tissue mass on the right side of the posterior superior mediastinum (uneven
density, mild enhancement, CT value range of -5 HU–130 HU, and maximum cross-sectional area of
56x36x32 mm), the pressure of the adjacent trachea was signi�cantly higher than before, and the local
wall of the middle and upper esophagus was thickened. Ultrasonography (US) of the neck (Fig. 1C)
indicated a solid mass on the right side of the upper mediastinum near the upper sternal fossa
(hypoechoic mass, maximum cross-sectional area of 52x28x25 mm, clear border, irregular shape, deep
part extending to the mediastinum, partly due to the obscurity of the sternum). The large blood vessels in
the neck were immediately behind the upper edge, and the blood �ow signal in the neck was
unsatisfactory. The diagnosis was considered at this time, including bleeding from the right upper
mediastinal mass, mediastinal metastasis of esophageal cancer and bleeding in metastatic foci,
neurogenic tumor, or paratracheal cyst. Considering the rapid progression of the patient's condition, to
alleviate the symptoms of local compression, the treatment plan was given, including (1) an emergency
puncture to con�rm the pathological diagnosis; (2) radiotherapy immediately after the puncture; and (3)
methylprednisolone 40 mg/day×3 days. Fiberoptic bronchoscopy was performed before the puncture,
and the results (Fig. 1D) indicated a normal glottis and external pressure stenosis in the right posterior
wall of the trachea. The upper end was approximately 1 cm from the glottis, and the lower end was
approximately 2 cm from the carina. The upper section was narrowed by approximately 70%, and the
middle and lower sections were narrowed by approximately 40%. The right posterior wall was slightly
in�ltrating, and mucosal congestion and edema were obvious. Based on the degree of airway
compression seen in the patient under tracheoscopy, tracheal intubation was temporarily not performed.
When the mediastinal mass was punctured under CT guidance, the tension in the mass was high, and 15
ml of dark red bloody non-coagulated liquid was withdrawn and submitted for pathological examination.

After the puncture, the patient felt chest tightness, hoarseness, and swelling of the right side of the face,
so no radiotherapy was given. The post-pathological results revealed �brous adipose tissue and a few
glandular epithelial exfoliated cells, with no tumor cells detected. After further improvement of the
relevant examinations, granulomatous disease, tuberculosis infection, thyroid disease, and cancer were
excluded. At this time, the patient had been hospitalized for 13 days, and the cause of the mediastinal
mass was still not detected. Reexamination of chest CT (Fig. 2A) showed that the soft tissue mass on the
right side of the posterior superior mediastinum was smaller than that on the front. The pressure on the
adjacent tracheal wall was signi�cantly reduced. The thickening of the local wall of the middle and upper
esophagus was slightly less than before. Reexamination of neck US (Fig. 2C) showed a cystic echogenic
mass approximately 59x26 mm deep on the right side of the superior sternal fossa, with poor internal
translucency, no blood �ow signal in it, and no local blood vessels. The margin was immediately adjacent
to the inferior pole of the thyroid, and the lower margin was located at the upper edge of the aortic arch.
Compared with the previous US, local compression was signi�cantly alleviated. The lesion had a �uid
echo, and a band-like separation echo was seen. In the thyroid consultation, the possibility of the patient
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having parathyroid cysts or parathyroid adenoma was considered. To further alleviate local compression
and clarify the pathological diagnosis, under the guidance of ultrasound, a mass puncture was
performed, and 20 ml of dark red non-coagulating liquid was withdrawn. Then, US was immediately
reexamined and showed that the mass shrunk signi�cantly (Fig. 2D). Reexamination of chest CT
(Fig. 2B) showed that the tracheal compression was almost completely relieved, and the mediastinal
mass was signi�cantly reduced. On the 14th day after admission, the pathological report of the second
mediastinal puncture showed that the liquid sediment in the mediastinal cyst had a small number of
glandular epithelial cell clusters, foam cells, lymphocytes and neutrophils in the background of the red
blood cells prompted from cystic lesions of the parathyroid gland. Simultaneously, parathyroid hormone
was 210 pg/ml (normal reference range: 11–81 pg/ml). The results of 99mTc-methoxyisobutylisonitrile
(99mTc-MIBI) examination of the parathyroid glands showed that there were abnormally increased areas
of punctate radioactive distribution below the lower pole of the right lobe of the thyroid and the upper
pole and lower pole of the left lobe, and the parathyroid imaging was suspiciously positive (possibly
hyperparathyroidism). Then, the patient was transferred to the Surgery Department for surgical treatment.
Postoperative pathology con�rmed parathyroid adenoma with cystic changes in some areas (Fig. 2E and
F). After 3 months of follow-up, the patient showed no abnormalities.

Discussion And Conclusions
Parathyroid adenoma (PA) is a benign parathyroid tumor. Hyperparathyroidism accounts for 85%-90%[2].
PA is mostly single, and rarely involves 2 glands. Approximately 90% of PA cases occur in the primary
parathyroid gland. Cystic PA lesions account for approximately 4%-5%[3]. Ectopic parathyroid adenoma
(EPA)[4, 5] accounts for approximately 5%-10% of primary PA, with an incidence of approximately 1.4%. It
is most common in the anterior mediastinum and is usually embedded in the thymus. Other cases can be
found in the tracheoesophageal sulcus, posterior esophageal area, inferior thyroid pole, heart, etc. Based
on the histopathology, PA can be divided into solid PA and cystic PA. Studies have suggested that
functional parathyroid cysts may be the result of parathyroid adenoma cysts[6, 7]. Therefore, cystic PAs
are also called functional parathyroid cysts.

PA is divided into functional and nonfunctional parathyroid adenoma based on the presence or absence
of parathyroid function. Functional PA pathological specimens show uneven thickening of the cyst wall,
contents that are relatively thick, and a tan liquid-like "chocolate" substance. Laboratory tests show that
high calcium, low phosphorus, and high parathyroid hormone levels can even cause hyperparathyroidism
crisis. Functional PA can be diagnosed �rst in urology, orthopedics, and endocrinology because of urinary
tract stones, bone pain, pathological fractures, and hypercalcemia accompanied by burnout, itching, and
memory loss. If the PA is located in the tracheoesophageal sulcus, symptoms of dysphagia and airway
compression can be seen. PA can cause intracapsular hemorrhage, local irritation and pain.
Nonfunctional PA pathological specimens show a thin cyst wall and contents that are clear and thin.
Laboratory tests show no electrolyte abnormalities or parathyroid gland dysfunction. A retrospective
study of 907 patients with PA[8] showed that 870 patients had solid PA, and only 37 patients had cystic
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PA. The number of hypercalcemia crises in the cystic PA group was higher than that in the solid adenoma
group. The preoperative serum total calcium and parathyroid hormone levels of cystic PA patients were
signi�cantly higher than those of solid PA patients. The maximum diameter of cystic PA was larger than
that of solid adenoma. In terms of examination, the preoperative imaging methods of cystic PA, such as
neck US and 99mTc-MIBI, have reduced accuracy[9]. Fine-needle puncture of the mass and determination
of the parathyroid hormone content in the mass can help clarify ectopic parathyroid disease[10].

Ectopic mediastinal parathyroid adenoma (MPA)[11] can cause false positives due to mediastinal
metastatic lung cancer, thymoma, lymphoma, seminoma, etc. US cannot easily �nd these cases, which
are di�cult to diagnose. If the MPA is a nonfunctional adenoma or is located in the posterior
mediastinum[12] or if the mass is accompanied by bleeding, it is extremely easy to misdiagnose, further
increasing the di�culty of diagnosis. However, the cause of bleeding in the lesion has not yet been clearly
concluded and may be caused by adenoma hyperplasia and degeneration or insu�cient blood supply
and necrosis in the central area of the gland. However, hemorrhagic changes in parathyroid adenoma can
cause functional changes in parathyroid glands[13]. In terms of treatment, current clinical studies have
con�rmed that for EPA, due to its special location, surgical resection is more complicated. Surgical
treatment is required after precise positioning. The combined use of 99mTc-MIBI and anatomical imaging
(CT/US/magnetic resonance imaging (MRI)) helps to accurately locate the ectopic parathyroid glands
and improve the success rate of surgical treatment[4]. Video-assisted thoracoscopic surgery (VATS) is
considered a safe and feasible option for the treatment of MPA[14, 15]. Adenomas found above the upper
mediastinal aortic arch can be successfully treated by a transcervical approach, while those found below
the level of the aortic arch in the mediastinum or posterior mediastinum should be accessed through the
thoracic cage[11].

This patient had undergone 2 puncture treatments and 1 surgical treatment from the discovery of the
lesion to the diagnosis of the cause over the span of more than a month. The reasons for the
misdiagnosis of early disease mainly considered the following points. 1. The patient had no typical
symptoms of hyperparathyroidism and no abnormalities in the anatomical imaging examination at the
early stage of the disease and only showed local compression, which was a huge ectopic mediastinal
parathyroid adenoma with cystic changes. This case was extremely rare and easily misdiagnosed. 2. The
patient's mediastinal mass was located in the posterior mediastinum, which was more common with
neurogenic tumors. 3. Early chest-enhanced CT showed thickening of the esophageal wall with a
mediastinal mass, which did not exclude the possibility of esophageal cancer metastasis. 4. In the early
stage of symptoms, bleeding occurred in the mass, which resulted in an increased CT value. The �rst US
showed a solid mass. The disease progressed faster, and the symptoms became signi�cantly worse.
There was a possibility of life crisis at any time, so the possibility of tumor necrosis was not excluded,
which further increased the misdiagnosis rate of the disease, which led to the delay of the diagnosis.
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CT            computed tomography

EPA           Ectopic parathyroid adenoma

MPA          Ectopic mediastinal parathyroid adenoma

MRI          magnetic resonance imaging

PA            Parathyroid adenoma

99mTc-MIBI     99mTc-methoxyisobutylisonitrile

US            ultrasonography

VATS         Video-assisted thoracoscopic surgery.

Figures

Figure 1
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(A) A 16-row CT scan of the chest revealed a fusiform high-density shadow (white arrow) in the posterior
tracheal space, which was slightly compressed near the trachea, with a maximum cross-sectional area of
34x25 mm. (B) Chest 64-row enhanced CT revealed uneven density of the mass (white arrow, maximum
cross-sectional area of 56x36x32 mm), which was slightly enhanced. The pressure on the adjacent
trachea was signi�cantly higher than before. (C) Ultrasound showed a solid hypoechoic mass. The
boundary was clear, the shape was irregular, and the deep part extended to the mediastinum. (D) Fibrous
bronchoscopy showed external pressure stenosis of the right posterior wall of the trachea. CT =computed
tomography, US =ultrasonography.

Figure 2

Ultrasound-guided anatomical imaging examination and pathological results before and after the
puncture of mediastinal masses. (A) Chest CT before the puncture showed that the mass (white arrow) in
the posterior tracheal space was smaller than before, and the adjacent trachea was less compressed than
before. (B) After the puncture, chest CT showed that the mass (white arrow) in the space behind the
trachea was signi�cantly smaller than before, and the adjacent trachea was relieved of pressure. (C)
Before the puncture, US showed a cystic echogenic mass with a size of approximately 59x26 mm. The
upper edge was next to the inferior thyroid pole, and the lower edge was located at the upper edge of the
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aortic arch. The mass had a �uid echo, and a band-like separation echo was observed. (D) After the
puncture, US showed that the cystic echogenic group was signi�cantly reduced. (E, F) Pathological tissue
sections showed parathyroid adenoma with partial cystic lesions (H&E; original magni�cation, x100).
H&E= hematoxylin and eosin, CT =computed tomography, US =ultrasonography.
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