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Summary

Most medullary thyroid carcinomas (MTCs) are low grade and produce calcitonin. There are some calcitonin-negative
MTCs that produce only calcitonin gene-related peptide (CGRP). Rarely, MTCs are negative for calcitonin and CGRP
peptides, but contain their corresponding mRNAs. Primary thyroid neuroendocrine neoplasms other than MTCs are
extremely rare. We describe a primary high-grade neuroendocrine carcinoma that was negative for CGRP and calcitonin
at both the protein and mRNA levels. A 42-year-old woman presented with a rapidly enlarging thyroid mass replacing
most of the left lobe and isthmus. A computed tomography-guided core-needle biopsy was performed. The tumor

was composed of sheets of small-to-medium sized epithelial cells. The cells were immunoreactive for pancytokeratin,
synaptophysin, CD56 and thyroid transcription factor-1, but negative for CK7, CK20, CD45, CD99, ERG, chromogranin

A, thyroglobulin, calcitonin, CGRP and carcinoembryonic antigen. The Ki-67 proliferation index was ~90%. In situ
hybridization was negative for calcitonin mRNA. The patient was initially diagnosed as having a small cell carcinoma. She
was treated with cisplatin and etoposide (VP16), followed by radiation therapy. Given the excellent clinical course, the
tumor was reviewed and reclassified as a high-grade neuroendocrine carcinoma (non-small-cell type). Heretofore, only a
few other similar high-grade neuroendocrine tumors with negative markers of C-cell derivation have been reported. In
our case, the patient is cancer free five years after diagnosis, but in the other cases, the outcome was poor.

Learning points:

e There are neuroendocrine carcinomas of the thyroid that do not produce calcitonin or calcitonin gene-related
peptide.

e This category of calcitonin-negative neuroendocrine carcinomas is heterogeneous, consisting of low- and high-
grade tumors.

e The high-grade neuroendocrine carcinomas of the thyroid are rare and generally have a poor prognosis. They are
divided into small cell and non-small cell or large cell types.

Background

Medullary thyroid carcinomas (MTCs) are wusually  (CGRP), and rare MTCs are negative for calcitonin
immunoreactive for calcitonin. Some calcitonin-negative =~ and GCRP peptides, but may show positivity for their
MTCs express only calcitonin gene-related peptide corresponding mRNAs. Primary thyroid neuroendocrine
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neoplasms other than MTCs are rare. We describe a case
of a calcitonin-negative high-grade neuroendocrine
carcinoma of the thyroid gland to provide our experience
and management with this very rare tumor, reference
other similar cases and discuss the prognosis of this
extremely rare tumor.

Case presentation

A 42-year-old well-controlled hypothyroid woman
presented with a left-sided neck mass that she noted only
2 weeks before. There was no history of previous radiation
or family history of thyroid cancer. Serum calcitonin,
carcinoembryonic antigen (CEA) and chromogranin A
were normal. Neck examination revealed a visible, firm
left and isthmic thyroid mass. Ultrasound showed a
4.4x4.1x6.5cm heterogeneous mass replacing the left
thyroid lobe. The right lobe had typical changes of chronic
lymphocytic thyroiditis. A positron emission tomography
(PET) scan identified a hypermetabolic mass replacing
most of the left lobe and isthmus with a maximum SUV
of 17.3 (Fig. 1A). A PET-computed tomography (CT)
scan and brain MRI were negative for other primary or
metastatic lesions.

Investigation

A CT-guided core-needle biopsy was performed. The
hematoxylin and eosin-stained sections identified a
tumor composed of sheets of small-to-medium-sized
epithelial cells with >10 mitotic figures per 1 mm?2. There
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was no evidence of a papillary thyroid carcinoma. There
was stromal material suggesting amyloid, but Congo red
and thioflavin T stains were negative (Fig. 1B). The tumor
cells were positive with immunostains for pancytokeratin,
synaptophysin (Fig. 1C), neural cell adhesion molecule
(CD56) and thyroid transcription factor-1 (Ventana,
BenchMark, ULTRA, Tucson, AZ). No reactivity was
identified for CK7, CK20, CD45, CD99, ERG (clone
EPR3864, done by Quest Diagnostics, Chantilly, VA),
chromogranin A, thyroglobulin, calcitonin and CEA. The
Ki-67 index was ~90%. A repeat calcitonin immunostain
(Autostainer Link 48, Dako; Agilent Technologies, Inc.)
and a CGRP immunostain (clone 4901; dilution 1:500;
Abcam) were both negative. mRNA in situ hybridization
for calcitonin was performed on paraffin sections
using a single-strand DNA commercial probe (CAM-
0017, Histosonda Calcitonin (Cenbimo, Lugo, Spain)),
following the manufacturer’s protocol, with negative
results (Fig. 1D).

Treatment

A diagnosis of small cell carcinoma of the thyroid was
made. The AJCC 8th edition staging was cT3a, cNO and
cMO. The case was discussed at an interdepartmental
oncology conference with several oncologists and a
radiation oncologist and the consensus was to defer
surgery and to treat the cancer as a pulmonary small
cell carcinoma utilizing aggressive chemotherapy with
4 cycles of cisplatin and etoposide (VP16), followed by
consolidative radiation therapy (6600 cGy delivered

Figure 1

Calcitonin-negative high-grade neuroendocrine
carcinoma of the thyroid gland. There was a
hypermetabolic mass in the left lobe and isthmus
with a maximum SUV of 17.3 (A, PET scan). There
were sheets of small-to-medium sized epithelial
cells with identifiable mitotic figures (arrows) and
material suggesting amyloid, which was
nonreactive with Congo red and thioflavin T
stains (B, H&E, 400x). The tumor cells were
immunoreactive for synaptophysin (C, 200x). No
calcitonin mRNA was detected by in situ
hybridization; positivity was found in a case of
C-cell hyperplasia used as a positive control (inset)
(D, mRNA in situ hybridization, 400x).
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in 33 fractions). Based upon the pulmonary small cell
carcinoma data, there would be a 10-15% chance of cure.

Outcome and follow-up

There was a complete tumor response to the chemotherapy
with negative PET scans at 2 and 6 months and negative
neck and chest CT scans. At present, 5 years after treatment,
the patient is alive and cancer free. Due to the excellent
clinical course, the tumor was reviewed and reclassified as
a high-grade neuroendocrine carcinoma (non-small cell
type) as it lacked the classic histologic features of a small
cell carcinoma.

Discussion

Despite limited sampling, the findings herein fit well
with those of a high-grade neuroendocrine carcinoma.
Such tumors are very rare in the thyroid gland and most
have been small cell carcinomas (1, 2, 3, 4, 5). Grading of
neuroendocrine tumors is organ specific, and the grading
of thyroid neuroendocrine carcinomas has not yet been
described, but by both the mitotic rate and Ki67 positive
rate, this tumor would be a high-grade neuroendocrine
carcinoma in any organ.

In the 2017 WHO classification of thyroid tumors,
high-grade neuroendocrine carcinomas are not listed as
a distinctive type, but they occur and are exceedingly
rare. High-grade neuroendocrine carcinomas are divided
into two types based upon morphology: small cell
carcinoma and non-small cell carcinoma or large cell
neuroendocrine carcinoma. In the thyroid, most high-
grade neuroendocrine carcinomas have been small
cell carcinomas with a poor prognosis. In 1990, Eusebi
et al. (1) published two cases of small cell carcinoma.
Since that paper, there have been other descriptions of
small cell carcinoma of the thyroid (1, 2, 3, 4, 5, 6). In
a large epidemiologic study in England from 1970 to
2004 of extrapulmonary small cell carcinomas (2), 41
of 1618 patients (2.5%) had a primary thyroid small cell
carcinoma. Unfortunately, no clinical follow-up of these
tumors was provided. However, in all these other reported
primary thyroid small cell carcinoma cases, there was
metastatic disease at presentation (1, 3, 4, 5).

Serum calcitonin-negative MTCs have been reported
and most are nonsecretory MTCs that do not elevate
serum calcitonin, but have occasional tumor cells which
are immunoreactive for calcitonin. In this case, two
different calcitonin immunostains were negative.
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Including this case, there are at least eight reported
cases of calcitonin-negative, thyroglobulin-negative,
neuroendocrine tumors of the thyroid. There are a
number of reported thyroglobulin-positive
neuroendocrine tumors, and it is unclear whether these
tumors should be classified together. These neuroendocrine
tumors have had diverse clinical and pathologic findings
and many have not been high-grade or the grade was not
reported. Sobol et al. (6) presented a case of an 82-year-
old woman with a 2cm presumed MTC that was negative
for calcitonin, CGRP and thyroglobulin, but positive
for chromogranin A. Tumor grade was not reported,
although it was an aggressive tumor that lacks features
of a small cell carcinoma in the photomicrographs. The
patient developed metastasis 6 months after resection
and died within 2 years. Schmid et al. (7) reported 142
MTCs, one of which lacked calcitonin mRNA and protein
expression and was termed an ‘atypical’ MTC. There was
no clinical follow-up. Nakazawa et al. (8) presented a case
of a 76-year-old man with a low-grade neuroendocrine
carcinoma of the thyroid that was disease free 18 months
after surgery. The tumor cells were immunoreactive
for CGRP, but not for calcitonin. Liu et al. (9) reported
a tumor similar to this case arising in the background
of papillary thyroid carcinoma. The tumor cells were
calcitonin and thyroglobulin negative, had a Ki67 rate
of 40% and had metastasized to cervical lymph nodes.
Ismi et al. (10) reported a 57-year-old man with a high-
grade neuroendocrine carcinoma who presented with
distant metastases. The tumor had a Ki-67 index of 70%
and was negative for calcitonin and CEA, but stained with
chromogranin A and synaptophysin. Kasajima et al. (11)
described a 2.8 cm thyroid nodule in a 48-year-old-woman
that had neuroendocrine differentiation, was negative for
calcitonin, but expressed CGRP. There was no reported
follow-up. Lastly, Parmer et al. (12) described a 74-year-
old woman with a low-grade neuroendocrine tumor that
was calcitonin and thyroglobulin negative. Again, there
was no long-term follow-up. In these reports, the tumors
reported by Sobol and coworkers, Liu and coworkers and
Ismi and coworkers have similar high-grade features as in
our case. Unlike these cases, however, our patient has not
had metastatic disease.

Reported cases of calcitonin-negative neuroendocrine
tumors of the thyroid gland are rare, and in particular,
there are only a few cases of high-grade neuroendocrine
carcinomas. Given the rarity of these tumors, there are no
standard guidelines for prognostication and treatment.
It has been reported that the Ki-67 proliferation rate
prognosticates conventional MTCs (13), and this is likely

similar
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the case with thyroidal neuroendocrine carcinomas, but
as these tumors are rare, it has never been studied. It is
known that high-grade neuroendocrine tumors of all
organs have a poor prognosis. As opposed to small cell
carcinomas, which generally present with metastatic
disease, a minority of non-small cell (large cell) high-
grade neuroendocrine carcinomas present at an earlier
stage, and therefore, are potentially curable. This may be
more likely in the thyroid gland where a rapidly growing
tumor is easily detected and treated.
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