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【 CASE REPORT 】

Mediastinal Cystic Parathyroid Adenoma Diagnosed by
Somatostatin Receptor Scintigraphy
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Abstract:
A 71-year-old man complained of nausea and loss of appetite for eight months prior to admission. He was

transported to a hospital with disorientation and diagnosed with primary hyperparathyroidism by laboratory

examinations. However, ultrasonography, computed tomography, and technetium-99m labeled methoxyisobu-

tyl isonitrile (99mTc-MIBI) with single-photon emission computed tomography did not yield definite results. In

contrast, somatostatin receptor scintigraphy successfully identified the lesion responsible for the over-

secretion of parathyroid hormone within the middle mediastinum. The tumor was successfully resected by

surgery, and a histopathological analysis confirmed the parathyroid adenoma nature of the tumor.
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Introduction

Primary hyperparathyroidism (PHPT) is an endocrine dis-

order that causes hypercalcemia due to the excessive secre-

tion of parathyroid hormone (PTH). The identification and

resection of the PHPT-responsible lesion is essential for

achieving an effective cure; therefore, imaging studies are a

critical diagnostic step.

Ultrasonography (US), computed tomography (CT), mag-

netic resonance imaging (MRI), and technetium-99m labeled

methoxyisobutyl isonitrile (99mTc-MIBI) scintigraphy with

single-photon emission computed tomography (SPECT) are

established preoperative visualization techniques employed

for lesion localization. However, such noninvasive imaging

approaches yield nonlocalizing results in 12% to 18% of pa-

tients with PHPT (1-3). There have been only few case re-

ports of PHPT in which somatostatin receptor scintigraphy

(SRS) was used to identify cervical parathyroid adeno-

mas (4-6). However, the superiority and benefit of SRS over
99mTc-MIBI scintigraphy remain unclear.

We herein report a case of 99mTc-MIBI-negative cystic

parathyroid adenoma within the mediastinum diagnosed by

SRS, further demonstrating the usefulness of SRS for the lo-

calization PHPT-related lesions.

Case Report

A 71-year-old man reported an 8-month history of nausea

and loss of appetite with a weight loss of 10 kg prior to ad-

mission. In early August 2019, he presented to the emer-

gency department of another hospital with disorientation.

Biochemical investigations revealed severe hypercalcemia

[albumin-corrected calcium (Ca): 16.8 mg/dL]. For the fur-

ther examination and medication, the patient was referred to

our hospital.

An assessment of his clinical history revealed that he had

had tuberculosis by five years old. He had a 51-pack/year
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Figure　1.　Computed tomography (CT) showed a cyst-like le-
sion in the left lower paratracheal lesion of the middle medias-
tinum (arrow).

Figure　2.　Computed tomography (CT) showed a bone tu-
mor-like lesion in the proximal part of the left femur (arrow).

Table　1.　The Patient’s Laboratory Findings.

Test Result Normal range

Albumin 3.3 g/dL 3.9-4.9 g/dL

UN 44.1 mg/dL 8.0-20.0 mg/dL

Cr 1.19 mg/dL 0.60-1.10 mg/dL

Ca 16.1 mg/dL 8.8-10.2 mg/dL

IP 2.0 mg/dL 2.5-4.5 mg/dL

Intact PTH 531 pg/mL 10-65 pg/mL

PTHrP <1.0 pmoL/L <1.1 pmoL/L

25(OH)VitD 10.3 ng/mL >20 ng/mL

1,25(OH)2VitD 86.0 pg/mL 20-60 pg/mL

FECa 1.49 % 2-4 %

TmP/GFR 1.5 mg/dL 2.3-4.3 mg/dL

%TRP 65.3 % 80-94 %

%TRP: percentage of tubular reabsorption of phosphate, Ca: 

calcium, Cr: creatinine, FECa: urine fractional excretion of cal-

cium, IP: inorganic phosphorus, PTH: parathyroid hormone, 

PTHrP: parathyroid hormone-related protein, TmP/GFR: tubular 

maximum reabsorption of phosphorus per glomerular filtration 

rate, UN: urea nitrogen, VitD: vitamin D

Table　2.　Bone Mineral Density Results.

BMD T-score Z-score YAM

Lumbar spine 0.721 g/cm2 -2.6 -1.8 63%

Femoral neck 0.510 g/cm2 -4.0 -2.4 58%

BMD: bone mineral density, YAM: young adult mean

smoking history and drank half a bottle of wine every day.

He had no family history of hypercalcemia or endocrine

neoplasm. He denied taking any medications, including

over-the-counter medications.

On a neurological examination, he showed mild disorien-

tation, which improved with subsequent treatment. On a

physical examination, he had no palpable neck mass and no

bone or joint pain. His laboratory data on admission (Ta-

ble 1) revealed hypercalcemia, hypophosphatemia, increased

PTH, suppressed parathyroid hormone-related protein

(PTHrP), decreased TmP/GFR, and 24-h urine fractional ex-

cretion of calcium (FECa) >1%. His bone density was mark-

edly reduced in both the lumbar spine and femoral neck

(Table 2). Based on these findings, the patient was diag-

nosed with PHPT.

The administration of isotonic saline, furosemide, cinacal-

cet, and zoledronic acid (3 mg) improved the Ca levels, but

mild hypercalcemia persisted. To identify the PHPT-

responsible lesion, cervical ultrasonography (US) was per-

formed, but no tumors were detected. CT revealed a 3-cm

cyst-like lesion in the left lower paratracheal lesion of the

middle mediastinum (Fig. 1) and a bone tumor-like lesion in

the proximal part of the left femur (Fig. 2); the latter lesion

showed a low intensity on both T1- and T2-weighted MRI,

suggestive of a brown tumor (Fig. 3). Furthermore, 99mTc-

MIBI scintigraphy with SPECT/CT showed no recognizable

accumulation in the cervical and thoracic areas, including in

the mediastinal cystic tumor (Fig. 4).

Given that some parathyroid adenomas are positive on

SRS (4-6), we next performed SRS with SPECT/CT to

identify the PHPT-responsible lesion. As shown in Fig. 5, a

delayed scan (24 hours after injection) of SRS with 111In-

pentetreotide (Octreoscan; FUJIFILM Toyama Chemical, To-

kyo, Japan) revealed the significant uptake of 111In-

pentetreotide in the left wall of the mediastinal cystic lesion.

Tumor resection was performed via left posterolateral

mini-thoracotomy with thoracoscopic assistance, which re-

sulted in improved values of intact PTH, Ca, and inorganic

phosphorus (IP) from 570, 12.1, and 1.7 mg/dL before the

surgery to 43, 9.3, and 2.3 mg/dL after the surgery, respec-

tively. The left recurrent nerve had adhered to the tumor but

was preserved by careful dissection. Although he experi-

enced temporary mild hoarseness, he was discharged from

the hospital with a generally good postoperative course.

The resected tumor was a 3-cm cystic tumor with a 1-cm

solid inner part. A postoperative pathological assessment re-

vealed that, in the wall of the cyst, parathyroid chief cell-

like cells with slightly enlarged nuclei had grown in a solid

nest pattern (Fig. 6). An immunohistochemical analysis fur-

ther showed that these cells were positive for PTH, chromo-

granin A, and cytokeratin AE1/AE3 but negative for CD56
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Figure　3.　Magnetic resonance imaging (MRI) of the tumor on the left femur showed a low intensity 
on T1- and T2-weighted scans (arrow).

T1WI T2WI

Figure　4.　99mTc-MIBI scintigraphy did not show any uptake. (a) Single-photon emission computed 
tomography (SPECT). (b) Planar Image.

(b) early image

delayed image

(a)

Figure　5.　Somatostatin receptor scintigraphy (SRS) local-
ized the uptake in the left wall of the mediastinal cystic lesion 
(arrow).

and synaptophysin. The Ki-67 proliferation index was less

than 1%. The cells also showed some expression of SSTR5,

but not SSTR2, in the cell membrane (Fig. 7). Morphologi-

cal findings of carcinoma, such as vascular, capsular, or ad-

jacent tissue invasion, were not observed.

Based on these findings, the tumor was diagnosed as an

ectopic parathyroid adenoma with cystic degeneration.

Discussion

Parathyroid adenomas, the most frequent form of PHPT,

usually occurs in the neck; however, in 6% of cases, they

occur in ectopic locations such as the mediastinum (7).

Since identification and resection of the responsible lesion is

essential for achieving a radical cure, imaging studies are

crucial. US, CT, MRI, and 99mTc-MIBI scintigraphy with

SPECT are established preoperative localization techniques.
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Figure　6.　The lesion was diagnosed as a parathyroid adenoma. (A) The tumor cells were parathy-
roid chief cells-like endocrine cells with slightly enlarged nuclei in a solid nest pattern (Hematoxylin 
and Eosin staining). An immunohistochemical analysis showed that the cells were positive for para-
thyroid hormone (PTH) (B) and chromogranin A (C). The Ki-67 proliferation index was <1% (D).
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Figure　7.　SSTR5, but not SSTR2, was expressed in the tumor cell membrane.

SSTR2 SSTR5

5050

However, in the present case, the conventional imaging mo-

dalities only showed a bronchial cyst-like lesion in the mid-

dle mediastinum and a bone tumor-like lesion located proxi-

mal to the left femur, both of which were negative on 99mTc-

MIBI scintigraphy with SPECT. Instead, using SRS, also

known as 111In-pentetreotide scintigraphy, we successfully

identified the mediastinal lesion as a cystic parathyroid ade-

noma. Thus far, only a few case reports have described the

use of SRS to identify cervical parathyroid adenomas (4-6).

However, no report has mentioned the utility of SRS in
99mTc-MIBI-negative cases. The present case suggests the po-

tential superiority and benefit of SRS over 99mTc-MIBI scin-

tigraphy in some cases.

Somatostatin receptors (SSTRs) are G protein-coupled

seven-transmembrane receptors that mediate the effects of

the hormone somatostatin. They are often expressed in en-
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docrine tumors, such as pituitary tumors and neuroendocrine

tumors. Octreotide is a potent synthetic somatostatin analog,

and 111In-labeled pentetreotide, which is a conjugate of oc-

treotide, accumulates in tissues expressing SSTRs. A previ-

ous study found that normal parathyroid cells express

SSTRs (8). In a recent study, Storvall et al. also reported

that parathyroid adenomas, atypical adenomas, and carcino-

mas all express SSTR subtypes 1-5 and suggested that

SSTR5 may serve as a potential biomarker for malig-

nancy (9). Furthermore, long-acting octreotide has been re-

ported as a possible alternative treatment for PHPT due to

adenomas in patients with multiple endocrine neoplasia type

1 (MEN1) (5). Based on these studies, we performed SRS,

which allowed us to identify the PHPT-responsible lesion.

Since octreotide binds with high affinity to SSTR2 and

SSTR5 (10), we examined the SSTR2 and SSTR5 expres-

sion of the tumor. Immunohistochemistry revealed that

SSTR5, but not SSTR2, was expressed in the cell membrane

of the tumor cells.
99mTc-MIBI scintigraphy is an excellent diagnostic tool for

the localization of ectopic PHPT (11), with a reported sensi-

tivity of 64-90.6% and a positive predictive value of 83.5-

96.0% (12). However, there are rare cases in which 99mTc-

MIBI scintigraphy did not yield definite outcomes. In such

cases, one alternative modality that can be used is 11C-

methionine positron emission tomography (PET). Several

studies have reported that 11C-methionine PET provides

valuable additional information when conventional imaging

techniques are negative or inconclusive for localizing PHPT

lesions (13-16). However, because the half-life of 11C is ex-

tremely short (20 min), the diagnostic agent must be synthe-

sized just prior to testing using a cyclotron or other synthe-

sis device. 18F-fluorocholine PET has also been reported as

another alternative diagnostic approach (17, 18), but its ef-

fectiveness is not yet established.

Cystic degeneration of parathyroid adenoma is seen in ap-

proximately 1-2% of patients with PHPT (19, 20). The

pathogenesis of cystic adenomas is believed to result from

hemorrhaging or cystic degeneration of a parathyroid ade-

noma (21). Gurbuz et al. reported that cystic parathyroid

adenomas in the mediastinum are more likely to be func-

tional than those in the non-mediastinum (22). Although the

aspiration of cystic contents and confirmation of elevated

PTH have been reported to be the most useful examinations

for preoperatively diagnosing cervical cystic parathyroid

adenomas (23), in the case of mediastinal lesions, aspiration

is not easy to perform. Furthermore, since parathyroid cells

tend to easily engraft to other organs, a serious risk of dis-

semination should be considered. Therefore, in our case, as-

piration was not performed.

Little is known about the diagnostic accuracy of 99mTc-

MIBI scintigraphy in the evaluation of cystic parathyroid

adenoma. McCoy et al. reported that preoperative 99mTc-

MIBI scintigraphy with SPECT was lateralized correctly in

25 of 37 (68%) patients (20), whereas Johnson et al. re-

ported that only 4 of 14 (29%) patients were definitively

identified with scintigraphy, and 3 of 14 (21%) were nega-

tive. These results suggest a lower accuracy rate of 99mTc-

MIBI scintigraphy in cases of cystic parathyroid adenoma

than for overall parathyroid adenoma. In such cases, SRS

may be a better diagnostic tool than 99mTc-MIBI scintigra-

phy.

However, several studies have reported that SRS has po-

tential utility for visualizing thymomas (24-27). Therefore,

when the tumor is located in the anterior mediastinum, at-

tention should also be paid to the possibility of thymoma.

In conclusion, we presented the first case of 99mTc-MIBI-

negative cystic parathyroid adenoma in the mediastinum,

which was successfully identified by SRS. SRS may be an

alternative diagnostic tool when 99mTc-MIBI scintigraphy

does not provide conclusive results on the localization of the

parathyroid adenoma lesion. The superiority and indications

for SRS are still unknown and require further study in the

future.
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