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Parathyroid Hyperplasia, Thymic Carcinoid and
Pituitary Adenoma Detected with
Technetium-99m-MIBI in MEN Type I

Juan E. Perez-Monte, Manuel L. Brown, Martha R. Clarke, Charles G. Watson and Sally E. Carty
Departments of Radiology, Pathology and Surgery, University of Pittsburgh Medical Center, Pittsburgh, Pennsylvania

We report a case of a 57-yr-old woman with history of multiple
endocrine neoplasia type | (MEN ). A ®®*™Tc-sestamibi scan dem-
onstrated a hyperplastic parathyroid gland, a large anterior medias-
tinal mass and a pituitary adenoma during a study done to evaluate
recurrent hyperparathyroidism. The importance of this case is that
much of the nonparathyroid pathology in patients with MEN |
syndrome may be detected with this one study.

Key Words: multiple endocrine neoplasia type I; sestimibi; carci-
noid; parathyroid adenoma; hyperparathyroidism
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Type I multiple endocrine neoplasia (MEN 1) is a hereditary
autosomal dominant syndrome consisting of pituitary, parathy-
roid and pancreatic islet cell neoplasms (/). The clinical
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expression of each of the three major components of MEN 1
within and among affected families is variable. Hyperparathy-
roidism is the most common endocrine abnormality in MEN 1,
and is biochemically present in 90% of patients at the time of
diagnosis (2-5).

Symptoms of MEN I typically appear during the third to fifth
decades, but screening laboratory tests for asymptomatic hy-
percalcemia may identify affected individuals at an earlier age
(4,6). The spectrum of symptoms and signs of hyperparathy-
roidism in MEN I is similar to that observed in sporadic primary
hyperparathyroidism. The common clinical manifestations in-
clude urolithiasis, peptic ulcer disease, emotional lability and
bone pain. Multiple parathyroid gland hyperplasia is the char-
acteristic finding in MEN I related hyperparathyroidism (5).

CASE REPORT
The case of a 57-yr-old woman with MEN 1 is presented. The
patient’s brother has hyperparathyroidism and a gastrinoma, and
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FIGURE 1. MRI transaxial image showing a 1.5 X 2.0 cm suprasellar mass
consistent with a pituitary prolactinoma.

her mother died of the Zollinger-Ellison syndrome. The patient’s
history is characterized by the following: (1) hyperprolactinemia
with a 2 cm clinically silent alpha subunit secreting pituitary
adenoma detected prospectively by MRI in 1993 (Fig. 1); (2)
hyperparathyroidism treated in February 1971 by subtotal parathy-
roidectomy and in May 1994 by excision of fifth and sixth
(supranumary) neck glands; and (3) a 2-cm pancreatic islet cell
lesion treated by excision.

In May 1995, a **™Tc-sestamibi SPECT scan was performed in
an attempt to locate additional parathyroid tissue that was sug-
gested by recurrent biochemical hyperparathyroidism. This study
detected an area suspicious for an ectopic parathyroid gland in the
thoracic inlet on the right side (Fig. 2A). The known pituitary
adenoma was also imaged by the sestamibi (Fig. 2B). One month
prior, a large anterior mediastinal mass had been detected on a

FIGURE 2. (A) Anterior reprojection im-
age of a SPECT **™Tc-sestamibi scan
localizing a right thoracic inlet hyperplas-
tic parathyroid gland in the submanubrial
region (arow). In addition, a large diffuse
iregular mass, with less intense uptake in
the anterior mediastinum, was found to
be a thymic carcinoid tumor (arrow-
heads). (B) Transaxial slice of the head
showing the increased tracer activity in
the pituitary adenoma.

FIGURE 3. CT of the chest shows the sharply marginated and lobulated
anterior mediastinal mass (arrows) measuring 4.5 X 3.5 cm originating from
the thymic bed; fine-needle aspiration demonstrated a thymic carcinoid
tumor.

chest radiograph and evaluated by a CT (Fig. 3). The mass also was
seen on the sestamibi images (Fig. 2A). Ultrasound guided biopsy
of the anterior mediastinal mass yielded tissue consistent with a
thymic carcinoid tumor. A malignant thymic carcinoid tumor was
resected in June 1995 along with a 97-mg parathyroid gland. The
patient’s abdomen was not imaged with the sestamibi, and,
therefore, we do not know if the pancreatic tumor would have been
tracer avid.

Pathology

The mediastinal mass was resected with an adjacent 2-cm
portion of left upper lobe of lung and a 7.5 X 5.0 X 0.2-cm portion
of pericardium. The tumor measured 11 X 7.2 X 3.0 cm and had
a disting lobular, tan appearance with focal hemorrhage, cystic
degeneration and calcification. A separate, 3 X 2.5 X [.5-cm
tumor nodule was removed from the left superior thymic extension.
Grossly normal appearing fatty thymic tissue was also submitted.
Approximately one-third of an enlarged, ectopic supernumerary
right inferior parathyroid gland was submitted that weighed 97 mg
and measured 8 X 7 X 7 mm. The remaining portions were
cryopreserved and one part implanted into the left brachioradialis
muscle.

Histologically, the thymic carcinoid tumor was composed of
relatively uniform round to spindle shaped cells with pale eosi-
nophillic cytoplasm in a solid growth pattern. Mild nuclear atypia
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was present and mitotic figures were identified. The tumor cells
were positive for neuron specific enolase, synaptophysin and
cytokeratin AE1/AE3 and negative for chromogranin and ACTH.
Vascular invasion was present, as well as extension beyond the
capsule into the adjacent adipose tissue. Microscopic foci of tumor
was present in the grossly normal appearing thymus and metastatic
tumor was present in one of four lymph nodes.

The parathyroid gland was hypercellular with a diffuse prolifer-
ation of chief cells and oxyphil cells, which is consistent with
hyperplasia. A microscopic focus of metastatic carcinoid tumor
was present within the parathyroid gland.

The enucleated pancreatic endocrine tumor measured 2.5 cm in
greatest dimension and was resected with a small rim of unin-
volved pancreatic tissue. The tumor was white-tan in color and
showed cystic degeneration. Histologically, the tumor was com-
posed of nests and trabeculae of neuroendocrine cells typical of
islet cell tumor. Immunohistochemical stain for chromogranin was
positive in the tumor cells and somatostatin was weakly positive in
a focal distribution. Glucagon and insulin were negative. The small
portion of adjacent panceatic parenchyma showed no evidence of
islet cell hyperplasia.

DISCUSSION

Thymic carcinoid tumors are rare in both the sporadic and
MEN setting. In both instances, the clinical features, including
a high incidence of Cushing’s syndrome and frequent presen-
tation at an advanced stage are similar (&). Surgical extirpation
is the therapy of choice and adjuvant chemotherapy and
radiation therapy do not appear to confer a survival benefit
(8,9). Given the high rate of metastases and tumor-related
deaths associated with these tumors, screening for these neo-
plasms seems warranted, especially in patients with MEN I who
may be undergoing evaluation for hyperparathyroidism. This
has been recommended by other authors who have documented
an 88% rate of concomitant hyperparathyroidism in MEN
patients with thymic carcinoid, and 39% rate of thymic carci-
noid in MEN patients with hyperparathyroidism (/0).

The association of carcinoid tumors with MEN I was first
reported by Underdahl in 1953 (6). Since then, more than 50
cases of carcinoid tumor associated with other endocrine tumors
have been reported. Carcinoid tumors occur in 5%-9% of
patients with MEN 1. The most frequent sites of origin are the
bronchus, duodenum and thymus.

Technetium-99m-sestamibi (Cardiolite) was originally devel-
oped for myocardial perfusion studies as an alternative to 2°' Tl
chloride (7,11). It is a monovalent cation complex with a central
Tc(I) core octahedrally surrounded by six identical alkyl isoni-
trile groups that are coordinated through the isonitrile carbon.
The surrounding terminal alkyl groups give the complex a
moderate liphophilic property (/2). Technetium-99m-sestamibi
uptake in tumors is proportional to blood flow (/3). Its uptake
mechanism involves passive diffusion across plasma and mito-
chondrial membranes. At equilibrium, strong negative trans-
membrane potentials propagate a concentration of the agent
within the inner matrix of mitochondria (12, 14). Since the early
1990s, an increasing number of articels have been published
describing uptake of **™Tc-sestamibi in tumors. Case reports
describing uptake in breast carcinoma (/5), osteosarcoma (/6),
bronchogenic carcinoma (/7) and parathyroid carcinoma (/8),
as well as in medullary thyroid carcinoma (/9) have been
reported. The augmented uptake in malignant tumors is be-
lieved to be caused by stronger negative mitochondrial and
plasma membrane potentials secondary to increased metabo-
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lism of tumor cells (/2,20). Indirect mechanisms, such as an
increase of blood flow and capillary permeability, have also
been suggested (27). Technetium-99m-sestamibi is also accu-
mulated in benign tumors and it is used for detection and
localization of parathyroid adenomata (22-24).

CONCLUSION
The parathyroid hyperplasia, thymic carcinoid tumor and

B;Inuitary adenoma in the case reported were all detected by

Tc-sestamibi. Technetium-99m-sestamibi has become the
standard imaging modality for localization of parathyroid ade-
nomas. Its accumulation is nonspecific and, because of this, as
demonstrated in the case report, examination with this agent can
potentially localize nonparathyroid endocrine pathology in
patients with the MEN I syndrome, complementary with imag-
ing studies.
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