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Abstract

Presently described is the case of a 68-year-old female patient who presented at a general surgery clinic with the com-
plaint of swelling in the throat. Medullary carcinoma, Hurthle cell carcinoma, and parathyroid adenoma were detected.
The patient underwent surgery and was followed-up with vitamin D and 1-thyroxine replacement therapy.
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Medullary thyroid carcinoma (MTC) may occur in a spo-
radic form, or may be observed in a hereditary form
as a component of multiple endocrine neoplasia type 2
(MEN2) syndromes. The fact that there is no MTC in another
family member does not mean that the case is not famil-
ial. For familial MTC, DNA analysis and screening must be
performed for RET proto-oncogene mutations. Mutation
of this gene has also been demonstrated in papillary thy-
roid cancers (PTC); however, this is a somatic mutation.™ It
is observed only in the cancerous tissue and is not used in
family screening.

There are reports in the literature describing simultaneous
papillary carcinoma and MTC in the same thyroid gland.
-4 There is also a report of the coexistence of MTC, PTC,
and primary hyperparathyroidism.® To our knowledge, this
is the first case report of parathyroid adenoma accompa-

nying Hurthle cell carcinoma and MTC. We also present a
review of the literature.

Case Report

A 68-year-old female patient presented at the general sur-
gery clinic with the complaint of swelling in the throat.
The patient's history included hypertension and coronary
artery disease diagnoses, and she was receiving medical
treatment for those diagnoses. There was no history of ra-
diation exposure or family history of thyroid cancer.

Physical examination determined that her weight was 72
kg and her height was 168 cm. Blood pressure was 125/75
mmHg, she had thyroid in stage 1b, and palpation revealed
nodule of approximately 2 cm in size with medium stiffness
in the right thyroid lobe. Serum biochemical evaluation in-
dicated calcium level of 11.2 mg/dL. Complete blood count
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was normal. Hormone testing yielded thyroid-stimulating
hormone level of 1.42 ulU/mL and free thyroxine level of
0.78 ng/dL.

A hypoechoic nodule of approximately 17x10x19 mm with
rough-to-fine calcific foci was observed at the mid-poste-
rior of the right thyroid lobe in sonographic image. There
was an isoechoic nodule approximately 8x6x6 mm in size
located at the posterior inferior left thyroid lobe and a het-
erogeneous hyperechoic nodule approximately 7x5x6 mm
in size in the middle posterior section. Result of thyroid fine
needle aspiration biopsy of the suspicious nodule in the
right lobe was suspicious malignant cytology. The patient
underwent total thyroidectomy.

The patient was referred to the department of endocrinol-
ogy and metabolic diseases in the postoperative period
based on the pathology report.

MTC was detected in the right lobe section of thyroidec-
tomy material. Immunohistochemistry revealed positive
stain with calcitonin, synaptophysin, neuron specific eno-
lase (NSE), carcinoembryonic antigen (CEA), low molecular
weight keratin (LMWK), and cytokeratin 19 (CK19). There
was intermittent chromogranin staining. Anti-mesothelial
cell antibody staining was negative. Hurthle cell carcino-
ma with a diameter of 6 mm was detected in the left lobe.
Immunohistochemistry showed positive stain with CK19,
Galectin-3, thyroglobulin, and LMWK. Chromogranin, calci-
tonin, synaptophysin, NSE, and CEA stains were negative. A
homogeneous, yellowish piece of nodule tissue 22 x 13 x 8
mm in size sent separately by the surgeon was reported to
be parathyroid adenoma (Figures 1-5).

Postoperative serum biochemical evaluation produced
calcium level of 9.6 mg/dL, phosphorus level of 3.8 mg/dL,
parathormone level of 131 pg/mL, and 25-hydroxy vitamin
D level of 18 ng/mL. Since the calcium level was normal,
high parathormone level was thought to be secondary
to vitamin D deficiency. Vitamin D replacement therapy
was initiated. Pathological lymph node was not detected
in detailed neck ultrasonographic imaging performed for
MTC following result of calcitonin level of 4.8 pg/mL (<10
pg/mL). Thyroglobulin level was 0.07 ng/mL and anti-thy-
roglobulin level was 1 IU/mL. Thyroid function tests were
normal with 1-thyroxine replacement. When examining for
MEN, computed tomography and adrenal imaging were
normal. Catecholamine metabolites were normal in 24-
hour urine collection, and RET mutation genetic analysis
was negative. The patient was followed-up with vitamin D
and 1-thyroxine replacement.

Discussion

MTC is a malignant neoplasm originating from parafollicu-
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Figure 1. Diffuse synaptophysin stain reaction in medullary carcino-
ma tumor cells.

Figure 2. Positive hematoxylin and eosin stain.

lar cells (C cells) of the thyroid gland and morphologically
resembles parafollicular cells. MTC represents approximate-
ly in 5% of all thyroid cancers. PTC is a malignant epitheli-
al tumor originating from the thyroid follicular epithelium
and exhibits characteristic nuclear changes. PTCis the most
common malignant neoplasm of the thyroid and consti-
tutes approximately 85% to 90% of the cancers in this or-
gan. Hurthle cell carcinomas are not common; they account
for 15% to 20% of all follicular carcinomas. As with follicular
adenoma and carcinoma, the separation of Hurthle adeno-
ma and carcinoma is also histologically dependent on the
presence of transcapsular and/or vascular invasion.’®!

Though MTC and PTC are considered to be totally differ-

ent tumors, their pathogenesis is related to the activation
of some common oncogenes, such as RET, RAS, and BRAF.
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Figure 3. Parathyroid adenoma stained with hematoxylin and eosin
with border separating it from peripheral parathyroid tissue.

Figure 4. Parathyroid adenoma separated from environmental para-
thyroid tissue by a thin fibrous capsule. Hematoxylin and eosin x200.

I The RET proto-oncogene is activated in both MTC and
PTC through different oncogenic mechanisms. The RET
gene is not expressed in thyroid follicular cells; however,
according to recent data, in approximately 6.8% of cases
with PTC, RET/PTC can be activated through chromosomal
rearrangement. RET/PTC variants are often formed in radi-
ation-induced papillary cancer.® Although RET germline
mutations are present in 95% to 98% of hereditary MTC, so-
matic mutations are present in 40% of sporadic MTC cases.
The role of RET in simultaneous MTC and PTC formation has
been investigated in several studies; however, the results
are contradictory.”*! In some studies, it has been observed
that germline mutations of RET may create the tendency
for this coexistence. Shifrin et al. reported that a RET V804M

Figure 5. Case 2: Tumor cells in Hurthle cell carcinoma with eosino-
philic cytoplasm of oncocytic character. Hematoxylin and eosin x400.

mutation was responsible, and Ciampi et al. detected
S981A germline mutation in 1 patient and V804M germline
mutation in another of 24 patients with MTC and PTC.”

MEN 2C syndrome was described as a new syndrome by
Shifrin et al. A total of 40 of 107 family members were
found to have V804M RET mutation in their study. Thy-
roidectomy was performed on 15 members of the family.
There was a high prevalence of MTC and concomitant PTC
(40%). Occurrence of PHPT was low (13%) and accompa-
nying parathyroid adenoma was seen in only 2 cases. No
pheochromocytoma was found. This family is the largest
to be reported with this mutation. This syndrome does not
conform to the classic familial MTC or MEN2A cancer syn-
drome. PTC has not been considered an incidental finding
and is accepted to be the result of an inherited V804M RET
mutation. MEN2C syndrome has been suggested to be the
result of V804M RET mutation accompanied by MTC, PTC,
and rarely, PHPT."!

Another oncogene that can activate both PTC and MTC is
the RAS oncogene. It is present in 40% to 50% of follicular
thyroid carcinomas and 10% to 20% of the follicular variant
of PTC. It is described in 10% to 40% of sporadic MTC cases.
Sometimes mutations in the RAS and RET genes can occur
in the same tumor.l"%

We found 2 cases similar to ours in the literature. PTC and
MTC accompanied by parathyroid adenoma with negative
RET gene mutation was observed by Cheung et al.” and
the coexistence of PTC and MTC was also detected in a pa-
tient with secondary hyperparathyroidism following renal
transplantation by Behrend et al.l'”

Some cases that clinically suggest sporadic MTC may, in
fact, be familial. As such, it is very important to perform ge-
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netic examination of the index case for RET mutations. A
positive result indicates a familial case and family screen-
ing is required. If the mutation screening is negative and
the family history is negative, it is considered a sporadic
case. In our case, there was the coexistence of Hurthle cell
neoplasia, MTC, and parathyroid adenoma. RET mutation
result in screening for MEN was negative. Surrenal imag-
ing was normal. Level of catecholamine metabolites in 24-
hour urine test was normal. Our case was similar to MEN2C
syndrome described by Shifrin; however, because the RET
gene mutation was negative the coexistence was thought
to be incidental.

The diagnosis, treatment, and follow-up of this case was
conducted by a multidisciplinary team of an endocrinol-
ogist, an endocrine surgery team, and pathology unit.
Genetic diagnosis studies are as valuable as pathological
examination, and familial cases can be successfully diag-
nosed with multidisciplinary study.
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