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Parathyroid carcinoma is an uncommon malignancy and a rare cause of primary hy-
perparathyroidism. Intrathyroidal parathyroid carcinoma is even rarer and only few
cases have been reported previously. A 33-year-old woman presented with hypercal-
cemia. CT scan revealed a 5-cm sized intrathyroid nodule with a positive beak sign on
the surface in contact with the thyroid gland. The patient underwent total thyroidec-
tomy, and the histopathologic examination confirmed the diagnosis of parathyroid
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carcinoma. We report a case of intrathyroidal parathyroid carcinoma with brief liter-

ature review.
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INTRODUCTION

Parathyroid carcinoma is an uncommon disease, accounting
for only 1-3% of all patients with primary hyperparathyroidism
(1). Intrathyroidal parathyroid carcinoma arising from ectopic
intrathyroidal parathyroid tissue is even rarer, and to the best of
our knowledge, only 8 cases have been reported (2). Radiologi-
cally, preoperative diagnosis of parathyroid carcinoma remains a
challenge because its imaging features are nonspecific and they
overlap with those of more frequently occurring disease such as
parathyroid adenoma. We report a rare case of parathyroid carci-
noma arising from intrathyroidal parathyroid tissue and review

the radiologic findings of parathyroid carcinoma.

CASE REPORT

A 33-year-old woman was referred to our hospital for evalua-
tion of hypercalcemia. Four years ago, she had undergone right
nephrectomy for recurrent renal stones. Laboratory tests revealed

an elevated calcium level of 13.9 mg/dL (reference range, 8.4-10.2
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mg/dL), a low phosphorous level of 1.2 mg/dL (reference range,
2.6-4.6 mg/dL), and a markedly elevated intact parathyroid hor-
mone level of 965.8 pg/mL, but a relatively normal level of 1, 25
dihydroxyvitamin D of 32.9 pg/mL, suggesting primary hyper-
parathyroidism.

Ultrasonogram revealed a 1-cm sized, well-defined, hypoecho-
ic nodule located in the posterior aspect of the mid to upper right
thyroid gland, which was considered to be a right parathyroid ad-
enoma. Another 5-cm sized, elongated, mixed echoic nodule was
noted in the left thyroid gland (Fig. 1A, B). Color Doppler exam-
ination demonstrated increased vascularity in the lesion, and it
was considered to be a thyroid adenoma (Fig. 1C).

Non-enhanced computed tomography (CT) revealed a 1-cm
sized nodule considered to be a parathyroid adenoma in the right
parathyroid gland as well as a 5-cm sized, hypoattenuated intra-
thyroidal mass in the left thyroid gland. After contrast enhance-
ment, heterogeneous moderate enhancement was observed in
both lesions, with tiny hypodense foci, presumably due to cystic
degeneration or necrosis, in the left thyroid gland mass (Fig. 1D).

Coronal reformatted images showed an intrathyroid nodule with
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a positive beak sign on the surface in contact with the thyroid gland  the left thyroid gland, which was correlated with the intrathyroi-
(Fig. 1E). dal mass observed in the previous ultrasonography and CT scans.

The patient underwent a sequential technetium 99m (Tc-99m)  This finding suggests that the left thyroid gland mass was hor-
pertechnetate and Tc-99m methoxyisobutylisonitrile (MIBI)  monally non-functional. On the Tc-99m MIBI scan, diffuse even

scan. Tc-99m pertechnetate scan revealed a large cold nodulein  uptake was noted in the left thyroid gland mass similar to that in
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Fig. 1. A 33-year-old woman with intrathyroidal parathyroid carcinoma. Axial (A) and longitudinal (B) ultrasonogram shows a well marginated
mixed echoic mass in left thyroid. On color Doppler ultrasonogram (C), marked increased vascularity is noted in left thyroid mass. Axial enhanced
CT (D) reveals a well-marginated, heterogeneous enhancing mass in left thyroid gland. Coronal enhanced CT (E) shows an elongated left thyroid
mass with a positive beak sign on the surface in contact with the thyroid gland. Parathyroid technetium-99m methoxyisobutylisonitrile scans (F).
(Left) A 20-minute image shows diffuse even uptake by the left thyroid mass similar to that of the adjacent normal thyroid parenchyma. (Right) On
a 2-hour delayed image, diffuse washout is noted in the both thyroid glands and left thyroid mass without definite focal abnormal hot uptake.
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Fig. 1. Immunohistochemical staining (x 200) (G) for antiparathyroid hormone reveals strong parathyroid hormone expression in the resected
tumor (upper portion). On histopathologic examination (H&E, x 200) (H), tumor cells (arrows) are found in the vascular space suggesting vascular
invasion.

the adjacent normal thyroid parenchyma, suggesting that the
mass was solid with vascularity. On the 2-hour delayed image,
diffuse washout was noted in both lobes of the thyroid gland and
the left thyroid gland mass without focal abnormal hot uptake
(Fig. 1F).

The patient underwent total thyroidectomy with right upper
parathyroidectomy. During surgery, relatively well-marginated,
encapsulated masses were found in the left thyroid gland and the
right upper parathyroid gland, measuring approximately 6 x 3.2
x 2.3 cm and 0.8 x 0.5 cm, respectively. Immunohistochemical
analysis revealed strong immunoreactivity for parathyroid hor-
mone and no reactivity for thyroid transcription factor 1, sug-
gesting that the left thyroid mass originated in the parathyroid
gland (Fig. 1G). The results of immunohistochemical staining for
CD10, synaptophysin, vimentin, and galectin 3 were negative.
On histopathologic examination, parathyroid cell proliferation
was observed, suggesting the possibility of parathyroid neoplasm
or hyperplasia; however, both nodules were considered to be ma-
lignant due to the presence of vascular invasion in both nodules
(Fig. 1H). Based on these findings, the tumor was diagnosed as

parathyroid carcinoma.

jksronline.org J Korean Soc Radiol 2015;72(5):319-323

DISCUSSION

Parathyroid carcinoma is a rare cause of primary hyperpara-
thyroidism, accounting for approximately 1-3% of all cases. The
imaging features of parathyroid carcinoma are nonspecific, and
therefore, it is often diagnosed after surgery via histopathologic
examination.

Although the preoperative diagnosis of parathyroid carcino-
ma is quite difficult, parathyroid carcinomas are generally larger
than adenomas. A previous review of 286 parathyroid carcino-
ma cases found that the average tumor size was 3.3 cm (3), and
another review of 17 cases reported that tumors were between 2
and 7 cm in size (4). Therefore, a parathyroid mass, greater than
3 cm in size should be considered to be parathyroid carcinoma
rather than parathyroid adenoma because the size of parathyroid
carcinoma is generally larger than that of parathyroid adenoma.
Clinically, parathyroid carcinoma is often associated with mark-
edly increased levels of intact parathyroid hormone and serum
calcium (5). However, another study that included 8 parathyroid
carcinoma patients found that the serum calcium and intact para-
thyroid hormone levels were slightly lower than those in patients

with benign lesions, and 5 of the 8 patients had a tumor smaller
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than 3 cm (6). Therefore, size of the mass and level of intact para-
thyroid hormone alone cannot help to make a definite diagnosis
of parathyroid carcinoma.

The imaging features of parathyroid carcinoma are nonspecif-
ic. The lesions often have a lobulated contour, heterogeneous in-
ternal architecture, calcifications, and an internal cystic compo-
nent, but the only reliable diagnostic finding preoperatively is the
presence of local invasion or nodal metastasis (7).

In our case, the patient presented with a mass within the left
lobe of the thyroid gland and another small nodule in her right
parathyroid gland. Based on the overall imaging findings of the
lesions and clinical manifestations of the patient, we considered
it probable that the left thyroid gland lesion was a non-function-
al thyroid adenoma and the right upper parathyroid gland lesion
was a parathyroid gland neoplasm associated with hypercalce-
mia. The final pathologic diagnosis was intrathyroidal parathyroid
carcinoma with possible extension into the right upper parathy-
roid gland. Intrathyroidal parathyroid carcinoma is a rare vari-
ant of parathyroid carcinoma and is extremely uncommon, and
to the best of our knowledge, only 8 cases have been reported pre-
viously (2). Intraparathyroidal carcinoma is thought to originate
from ectopic intrathyroidal parathyroid tissue, which is present
in 0.2% of the population. The parathyroid glands arise from the
third and fourth pharyngeal pouches and complete their migra-
tion by the seventh week of gestation. It has been suggested that
variations in this migration result in ectopic parathyroid gland
location (8).

Metastasis of parathyroid carcinoma at initial presentation is
rare, and very few patients with parathyroid carcinoma have me-
tastases either to regional lymph nodes (< 5%) or distant sites
(< 2%). Although the imaging findings are nonspecific, hetero-
geneous mixed echogenicity, marked increased vascularity on
color Doppler examination, and a relatively large tumor size may
indicate parathyroid carcinoma.

Tc-99m MIBI imaging is generally considered to be a more
sensitive diagnostic tool for the evaluation of parathyroid adeno-
ma compared with high-resolution ultrasonography. The report-
ed sensitivity and specificity of Tc-99m MIBI scans was 56-100%
and 83-99%, respectively. Owing to the rarity of this malignan-
cy, the diagnostic accuracy of Tc-99m MIBI imaging for parathy-
roid carcinoma has been evaluated in only a few studies. Kitapgi

etal. (9) reported that a patient with parathyroid carcinoma showed
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increased Tc-99m MIBI accumulation on preoperative scanning.
However, Ruan et al. (10) reported a case of a patient with para-
thyroid carcinoma with normal findings on Tc-99m MIBI scan.
In our case, a Tc-99m MIBI scan did not show any abnormal hot
uptake on a 2-hour delayed image. Unlike parathyroid adenoma
that generally shows markedly increased uptake on a Tc-99m
MIBI scan, parathyroid carcinoma seems to have a variable up-
take, and its uptake rate is assumed to be lower than that of para-
thyroid adenoma. Therefore, a negative Tc-99m MIBI scan in a
patient with a parathyroid neoplasm and with clinical signs of hy-
perparathyroidism may suggest parathyroid carcinoma rather
than parathyroid adenoma. Further well-designed studies are re-
quired to evaluate the diagnostic potential of Tc-99m MIBI up-
take in patients with parathyroid carcinoma.

Although the clinical and imaging features of parathyroid car-
cinoma are nonspecific, parathyroid carcinoma should be in-
cluded in the differential diagnosis of a case with a relatively large
tumor size (> 3 cm), heterogeneous internal tumor architecture,
a lobulated contour mass with marked increased vascularity, and
a negative MIBI scan in patients with clinical signs of hyperpara-

thyroidism.

REFERENCES

1. Koea JB, Shaw JH. Parathyroid cancer: biology and manage-
ment. Surg Oncol 1999;8:155-165

2. Vila Duckworth L, Winter WE, Vaysberg M, Moran CA, Al-
Quran SZ. Intrathyroidal parathyroid carcinoma: report of
an unusual case and review of the literature. Case Rep Pathol
2013;2013:198643

3. Stewart AK, Bland KI, McGinnis LS Jr, Morrow M, Eyre HJ.
Clinical highlights from the National Cancer Data Base, 2000.
CA Cancer J Clin 2000;50:171-183

4. Moran CA, Suster S. Primary parathyroid tumors of the me-
diastinum: a clinicopathologic and immunohistochemical
study of 17 cases. Am J Clin Pathol 2005;124:749-754

5. Castillo L, Poissonnet G, Haddad A, Guevara N, Santini J, De-
mard F. [Parathyroid carcinoma: diagnosis and treatment].
Rev Laryngol Otol Rhinol (Bord) 2000;121:169-173

6. Chang YJ, Mittal V, Remine S, Manyam H, Sabir M, Richard-
son T, et al. Correlation between clinical and histological
findings in parathyroid tumors suspicious for carcinoma.

J Korean Soc Radiol 2015;72(5):319-323  jksronline.org



Am Surg 2006;72:419-426

7. Patel SB, Shah SR, Goswami KG, Patel HB. Pictorial essays:
ultrasound features of thyroid and parathyroid lesions. In-
dian J Radiol Imaging 2005;15:211-216

8. Mazeh H, Kouniavsky G, Schneider DF, Makris KI, Sippel RS,
Dackiw AP, et al. Intrathyroidal parathyroid glands: small,
but mighty (a Napoleon phenomenon). Surgery 2012;152:
1193-1200

Woo Young You, et al

9. Kitapci MT, Tastekin G, Turgut M, Caner B, Kars A, Barista |,
et al. Preoperative localization of parathyroid carcinoma
using Tc-99m MIBI. Clin Nucl Med 1993;18:217-219

10. Ruan M, Shen'Y, Zhang H, Li M, Chen L. Bone metastasis from
parathyroid carcinoma non-avid for 99mTc-MIBI, 99mTc-
MDP, and 18F-FDG. J Nucl Med Radiat Ther 2014;5:1-3. http://
dx.doi.org/10.4172/2155-9619.1000165

ZEARMLY BZFARAMOF: =7 B !
|:|o|_L THOLDO® oE1 Ll
1.5 2.
999" - 3hQO)2 - P3P

T IAYS ToIA| o2 YT 24 YA T 7 s @RIS2 B2 dRlo] Tk Ao, I AW RV
ool & 7o) FefTte] Halk B U i AToIL}, 334 o7t SR LTSS TR WISHIT. WSt Al
SF Fdefst] HAlM 5 em 2719] F4f2 ATl AL 9L, iadatel A o] Fel Qo= Hol= T
TYOI B, Tz a2 AlYolRlar, 22215k At F3baigo s SlEql, eh= sl Al Tl
H PRl Selleh B A o) Fdelera o] kg Hatskalat otk
Shgchsta ofahyst g 1gakolatal, Lalolstay, tyelt

jksronline.org  JKorean Soc Radiol 2015;72(5):319-323 323



