Molecular oncology tumor board: The curious cases of
medullary thyroid cancer

Karen Lusky

March 2022—Most thyroid cancer cases are straightforward, but a small percentage are not. In a CAP21 molecular
oncology tumor board session, Justin Bishop, MD, and Saad Khan, MD, spotlighted one of the latter.

Dr. Bishop, the Jane B. and Edwin P. Jenevein, MD, distinguished chair in pathology and professor and chief of
anatomic pathology, UT Southwestern, and Dr. Khan, assistant professor of medicine (oncology) at Stanford, took a
look at two unusual cases of head and neck cancer, the first of which was reported in the February issue
(captodayonline.com). This month: medullary thyroid cancer.

Because medullary thyroid cancer can be aggressive, Dr. Bishop said he would advise pathologists to have a very
low threshold for excluding it on any thyroid cancer with an unusual appearance. “I have definitely seen cases
where it was misdiagnosed on FNA, where it was called Hurthle cell neoplasm,” he said. While diagnosing
medullary thyroid cancer is often straightforward, he said, it's not always straightforward.

The case he and Dr. Khan reported on is that of a 49-year-old male who presented with a 2 x 3-cm neck mass
centered around a right nodule. It was painless but enlarging over time; no change in voice or swallowing was
noted. There was no family history of thyroid problems or cancer or hereditary syndromes. The patient was
referred to an endocrine surgeon who found in his workup a right thyroid lobe mass with associated
lymphadenopathy. He was diagnosed with medullary thyroid carcinoma based on fine-needle aspiration. Serum
CEA and calcitonin were markedly elevated. Total thyroidectomy and neck dissection were performed.

In Fig. 1 is the gross examination, “where we have this kind of ill-defined tan-white nodule centered in the thyroid
lobe,” Dr. Bishop said. At low power, it's an infiltrative, solid-looking tumor showing areas of fibrosis and
hemorrhage (Fig. 2). “At high power, we have this kind of monotonous-appearing clear-cell tumor embedded in
hyalinized stroma” (Fig. 3).

“Even more prominent stroma that is very likely to be amyloid” can be seen in Fig. 4, Dr. Bishop said, as can cells
that are uniform, “almost plasmacytoid-looking in areas, with kind of amphophilic to clear cytoplasm, resembling a
carcinoid tumor or other low-grade neuroendocrine tumor in another site. In this anatomic location,” he said,
“neuroendocrine carcinomas are known as medullary carcinoma.”

In Fig. 5 are lymph nodes “filled with this same-looking tumor, which makes sense given the lymphadenopathy
that was seen clinically.”

The characteristic histology made TTF-1 unnecessary in this case, but if validation were needed to confirm a case
of medullary carcinoma, TTF-1 could be performed, Dr. Bishop noted (Fig. 6). That TTF-1 is positive in medullary
carcinoma surprises some pathologists, he said. “Thyroglobulin, of course, will be negative in medullary carcinoma
in contrast to follicular-derived thyroid cancers” (Fig. 7).

Calcitonin, the marker typically used to diagnose medullary carcinoma, is not always positive in medullary, Dr.
Bishop cautioned. He also orders CEA routinely for medullary carcinomas, and usually both are positive, “but at
least one of them should be positive to call something a medullary carcinoma,” he said. A neuroendocrine tumor
will be positive for synaptophysin and chromogranin as well. The pathology in this case, he said, “was fairly
straightforward, as most medullary carcinomas will be.”
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Fig. 1

All Images courtesy of Justin Bishop, MD.

Dr. Khan described thyroid cancer as “a weird dichotomy,” with the vast majority of them straightforward but also
a small percentage in which oddities are seen. The focus of his research is to find the odd thyroid malignancies
that currently don’t have well-established diagnostic criteria, he said. “Occasionally even medullary might fall
under that rubric where you are just not sure—is this a true neuroendocrine? And it reflects some of the clinical
diversity of what we see in patients with medullary thyroid cancer.”

In the week before the CAP21 session in which he and Dr. Bishop presented, Dr. Khan saw three divergent cases of
medullary thyroid cancer. “One is an almost infectious malignant medullary thyroid cancer,” where the tumor is
growing extremely rapidly. “It's creating a superior vena cava syndrome,” and has spread to the large vessels of
the mediastinum. Therapy was to be started immediately. “And it makes absolutely no sense,” Dr. Khan said.

A second case that he said makes no sense is one in which the patient was diagnosed 15 years earlier with a
neuroendocrine tumor in the head and neck region that remained stable and for which surgery was performed five
years later, with a diagnosis of medullary thyroid cancer. “And it was quiescent for the next 10 years—some
residual disease, elevated CEA and calcitonin, then nothing.” The patient now has fulminant disease and is being
treated with radiation.

Fig. 4

In the third case, the patient’s CEA and calcitonin were rising. A metastatic medullary thyroid cancer that had been



removed surgically had returned, and the patient complained of gastrointestinal dysfunction, “a typical finding of
these medullary thyroid cancers that are more advanced.” Dr. Khan prepared to start the patient on targeted
therapy, “and suddenly his numbers started plummeting for no reason,” and his diarrhea began to resolve. “These
are the real head-scratchers where even though these are all confirmed, perfect diagnoses of medullary thyroid
cancer, there is something funny going on about all of it. We are not able to capture the full understanding of why
some patients have really aggressive malignant-behaving medullary thyroid cancers and others do not.”

Dr. Khan said the case of the 49-year-old patient presented in the CAP21 session followed the more aggressive,
rapidly recurrent path more typical of medullary thyroid cancer. Post-surgery, the patient’s calcitonin and CEA
were in the normal range, but after nine months, they started to rise to above three times the upper limit of
normal. CT imaging of the chest showed more than 10 new subcentimeter nodules that could not be biopsied. The
patient was asymptomatic. Pulmonary nodules were more numerous six months later but couldn’t be biopsied
easily.
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The patient then reported an enlarged left testicle. Urologic consultation and ultrasound and other imaging
suggested a solid mass, but it was one that could not be classified further noninvasively. The patient underwent
orchiectomy, which found metastatic medullary thyroid cancer that metastasized to the testicle. “This disease can
metastasize to odd areas, and it can confuse people in that it almost disguises itself in where it goes, how it
proceeds, and in these episodes where, for a duration of time, it is rapidly progressing and then suddenly it stops
and fools you into a false sense of security,” Dr. Khan said.

Post-orchiectomy, the calcitonin and CEA decreased to 20 percent of peak but were still elevated. Molecular testing
performed on the orchiectomy specimen finds the RET M918T mutation. Dr. Khan said he orders next-generation
sequencing on every metastatic medullary thyroid cancer patient. “It comes back positive more often than not,”
though he can’t provide statistics at this time, he said, because germline RET abnormalities have to be taken into
account as well as somatic, as does the patient population. “But it is often a shock to me when RET comes back as
negative,” he added.

“It’s critical for us,” he said of the mutation and what it means for oncologists and patients, thanks to two drugs



the FDA approved in 2020: selpercatinib (Eli Lilly) for lung and thyroid cancers with RET gene mutations or fusions,
and pralsetinib (Blueprint Medicines) for RET-altered thyroid cancers. “Until 2020, the best drugs we had had
significant toxicities,” Dr. Khan said.

The 49-year-old patient with the RET M918T mutation had numerous symptoms attributed to the metastatic
medullary thyroid cancer and was started on a clinical trial four years after he initially saw Dr. Khan for his original
diagnosis of metastatic medullary thyroid cancer. “He had a fantastic, rapid response within about a week, and
visible disease started to resolve,” an indicator that in the “weird” cases of medullary thyroid cancer, Dr. Khan
said, “finding a RET mutation can make all the difference in the world in the patient’s daily life, quality of life, and
likely length of life as well.” This is why, he said, molecular testing is being performed—or should be—on all
patients with metastatic medullary thyroid cancer.

Karen Lusky is a writer in Brentwood, Tenn.



