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Endocrine Journal 2014, 61 (11), 1141-1144

| Rapip COMMUNICATION |

A newly identified missense mutation in RET codon 666
is associated with the development of medullary thyroid
carcinoma

Masanori Yamazaki') ), Toru Hanamura®), Ken-ichi Ito*), Shinya Uchino®, Akihiro Sakurai® and
Mitsuhisa Komatsu!

Y Division of Diabetes, Endocrinology and Metabolism, Depariment of Internal Medicine, Shinshu University School of Medicine,

Matsumoto 390-8621, Japan
2 Department of Drug Discovery Science, Shinshu University School of Medicine, Matsumoto 390-8621, Japan

3 Division of Breast and Endocrine Surgery, Department of Surgery (), Shinshu University School of Medicine, Matsumoto 390-

8621, Japan .
¥ Deparament of Surgery. Noguchi Thyroid Clinic and Hospital Foundation, Beppu 874-0902, Japan
¥ Department of Medical Genetics, Sapporo Medical University School of Medicine, Sapporo 060-8556, Japan

Abstract. A 38-year-old woman with a thyroid nodule measuring approximately 2 cm was suspected to have medullary
thyroid carcinoma (MTC) because of markedly elevated serum calcitonin and carcinoembryonic antigen levels.  There
were no signs of pheochromocytoma, whereas primary hyperparathyroidism was suspected based on the findings of
inappropriate hypersecretion of parathyroid hormone although no parathyroid tumor was detected with imaging studies.
RET mutation analysis revealed a novel germline missense mutation in codon 666, ¢.1997A>G (p.K666R). She underwent
total thyroidectomy with lymphadenectomy and simuitaneous total parathyroidectomy with autotransplantation of
parathyroid tissue. She was given calcium lactate and alfacalcidol to prevent postoperative hypocalcemia. Pathological
findings of the thyroid tumor were compatible with MTC, but the resected parathyroid glands were intact. To our
knowledge, ¢.1997A>G (p.K666R) is a new RET mutation. This is a minor variant, but it is significant because of the
possible pathogenicity in tumor formation. It is often difficult to determine whether MTC is generated as part of MEN2-
related disease or familial MTC when it is a unique manifestation. [n addition, it is still unclear whether all missense
mutations in this codon reported previously will lead to the same clinical course and prognosis. Further careful observations

of clinical presentation are required to determine the clinical features associated with this variant.

Key words: Medullary thyroid carcinoma, RET mutation, Multiple endocrine neoplasia type 2

MEDULLARY THYROID CARCINOMA (MTC)
is a thyroid C cell-derived malignancy accounting for
1.4% — 4% of all thyroid cancers and is characterized
by hypersecretion of calcitonin and carcinoembry-
onic antigen (CEA) [1, 2]. Most cases of MTC show
slow progress, but sometime aggressiveness of the
tumor can lead to persistent, recurrent, or metastatic
disease. The majority of MTCs are found as sporadic
tumors, whereas around 20% — 40% are hereditary,
such as multiple endocrine neoplasia type 2 (MEN2)

Submitted Jul. 24, 2014; Accepted Sep. 19, 2014 as EJ14-0334
Released online in J-STAGE as advance publication Oct. 15, 2014
Correspondence to: Masanori Yamazaki, M.D., Ph.D., Department
of Diabetes, Endocrinology and Metabolism, Division of Internal
Medicine, Shinshu University School of Medicine, 3-1-1 Asahi,
Matsumoto 390-8621, Japan. E-mail: macha@shinshu-u.ac.jp

©The Japan Endocrine Society

and familial MTC (FMTC) [2-4]. MEN2 (MEN2A and
2B) is an autosomal dominant endocrine tumor syn-
drome defined as the presence of MTC, seen mostly in
affected individuals, and pheochromocytoma, hyperse-
creting catecholamine from unilateral or bilateral adre-
nal medullary tumors, in about 50% — 70% of patients.
Primary hyperparathyroidism (PHPT), caused by para-
thyroid tumors with excessive parathyroid hormone
(PTH) secretion can develop in 10% — 20% of MTC
2A patients. Meanwhile, mucosal neuromas of the
lips and tongue, intestinal ganglioneuroma and mar-
fanoid habitus appear characteristically in MEN2B [5].
FMTC, characterized by the presence of MTC alone,
has a late age of onset and a less aggressive clinical
course compared with MEN2, but it is difficult to dis-
tinguish between FMTC and MEN?2 in the early stages
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Fig. 1 Pedigree of the patient’s family
The proband is indicated by the black arrow.

of the disease or when msufﬁcnent data are available
regarding family members with MEN2 [2,5].

RET oncogene located on chromosome 10 consists of
21 exons and encodes a tyrosine kinase receptor related
to the growth and differentiation of neural crest-derived
tissues, ‘Mutations of the gene are identified in more
than 90% of index cases of MEN2 and FMTC, and in
about 4% — 12% of apparent sporadic cases [5-9].

Here, we report a novel mutation of codon 666 in
exon 11of RET newly 1dent1ﬁed ina patlents with MTC.

“Case Report

A 38-year-old woman with a thyroid nodule found

during routine health screening was referred to the .

department of endocrine surgery for further exam-
ination. There was no history of thyroid, adrenal or
parathyroid disease in the maternal family members.
Information on the paternal family members was not
obtained (Fig. 1). - Ultrasonographic' study revealed

irregularly shaped nodule was localized'in the left lobe.

of the thyroid.  Serum calcitonin levels were markedly
elevated to 590 pg/mL (reference range at age of 30 -
49:27.5 — 48.3. pg/mL) and serum CEA concentration
was also increased to 3.7 ng/mL (reference range: < 3.4
pg/mL). These findings strongly suggested the develop-
ment of MTC. Urine metanephrine and normetaneph-
rine levels were 0.18 mg/gCr and 0.34 mg/gCr respec-
tively. Furthermore, abdominal MRI imaging revealed
no tumors in the adrenal glands or paraganglia. Based
on these results, the likelihood of pheochromocytoma
was-low. "An increase in plasma intact. PTH (iPTH)
concentration - was detected (86 pg/mL) although
serum corrected calcium concentration was within the
normal limits (9.0 mg/dL). There were no other fac-

tors that could have secondarily boosted plasma intact
PTH level, such as impaired renal function. Based on

these data, the presence of a syndrome of inappropri-

ate secretion of PTH (SIPTH) linked to primary hyper-
parathyroidism (PHPT) could not be denied although
no ‘apparent parathyroid tumors were -identified on
cervical ultrasonography and *’™Tc-MIBI imaging.

_ Germline RET mutation analysis was made after pro-

viding genetic counseling for the patient. This genetic
testing revealed a missense mutation of codon 666 in
exon 11 (¢.1997A>G, p.K666R) (Fig.2). Moreover, it
also demonstrated that there was no G691S polymor-
phlsm In consideration of possible hereditary MTC
and PHPT, total thyroidectomy with lymphadenectomy
and total parathyroidectomy with autotransplantation
of the parathyroid tissue were conducted simultane-
ously. Pathologically, the solid thyroid tumor was 18 x
13 x 13 mm in size and fusiform-shaped atypical cells
were proliferated with stromal deposition of amyloid.
Immunostaining analysis confirmed that the tumor pro-:
duced calcitonin and CEA. Although all four parathy-
roid glands were surgically resected, none of them had
pathological changes. - After surgery, serum calcitonin
concentration fell to 39 pg/mL. Plasma iPTH level
also dropped to 5.5 pg/mL.  However, administration
of calcium lactate and alfacalcidol prevented postoper-
ative hypocalcemia. . Germline RET mutation analysis
in family members of the patient will be considered.

Discussion

RET mutation analy51s is recommended in all cases
of MTC as the mutations are frequently detected in
cases of heredxtary MTC ‘such as MEN2A [10]. Itis
also helpful to predict the disease prognosis because
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