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Four cases of medullary thyroid carcinomas associated with
multiple endocrine neoplasia 2B with rearranged during
transfection codon M918T mutation in the same family
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Abstract. Multiple endocrine neoplasia (MEN) with medul-
lary thyroid carcinoma (MTC) is associated with rearranged
during transfection (RET) mutations. The authors encountered
four cases of MTC-related MEN type 2B (MEN2B) with
RET codon M918T mutation in one family. Case 1 included a
19 year-old male diagnosed with MTC with lung metastases.
Genetic testing revealed an RET codon M918T mutation,
which indicated MEN2B. The patient responded partially
to vandetanib and the disease has shown no progression in
25 months. Case 2 involved the mother of the patient in Case 1.
She underwent total thyroidectomy (TT) when diagnosed with
MTC-related MEN2B at 12 years of age, but was not counseled
adequately. Cases 3 and 4 involved the sisters of the Case 1
patient and were assessed after Case 1 was diagnosed. Genetic
testing revealed the same mutation. Case 3 was diagnosed with
MTC and underwent TT. Case 4 was asymptomatic but under-
went prophylactic TT; histopathologic examination revealed
MTC tissue. Prophylactic TT prevented MTC from being
detected at an advanced state. Genetic counseling is essential
in treating MEN2B. The mother was uninformed about the
genetic characteristics of MEN2B, delaying the detection of
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MTC in her children. The present study reaffirms the impor-
tance of family history and screening.

Introduction

Medullary thyroid carcinoma (MTC), which accounts for
1-2% of thyroid carcinomas, occurs sporadically or in a hered-
itary form associated with two types of multiple endocrine
neoplasia (MEN), MEN2A and MEN2B, as well as familial
MTC (FMTC) (1-7). MEN is inherited in an autosomal domi-
nant manner (4,5). The rearranged during transfection (RET)
germline mutation is associated with MEN2A, MEN2B and
FTMC and most patients with MEN2B have RET codon
MO918T mutation (2-7). The RET codon M918T mutation is the
highest risk factor for MTC, according to American Thyroid
Association (ATA) guidelines (8). Although the diagnosis of
MENZ2B at an early age is optimal, the majority of patients
are diagnosed after reaching an advanced state (9). MTC and
MEN2B patients as well as their relatives must be examined
carefully due to the hereditary characteristics of this disease.
Genetic counseling is necessary in numerous cases. The
authors of the present study encountered four cases of MTC
with MEN2B in the same family. Sequencing by synthesis was
adopted for genetic testing of all four cases (10).

Case reports

Case 1. The first case was that of a 19-year-old male presenting
with cervical swelling, dyspnea and chronic diarrhea. Peculiar
physical features included neuromas of the tongue (Fig. 1A) and
eyelid (Fig. 1B), as well as marfanoid habitus (Fig. 1C). A blood
test revealed high levels of carcinoembryonic antigen (CEA)
and calcitonin (Ctn). Computed tomography (CT) showed
unresectable tumors of the thyroid, bilateral neck lymphade-
nopathy (Fig. 2A) and multiple nodules in both lungs (Fig. 2B).
The trachea was narrowed and deviated due to a thyroid mass
(Fig. 2C). Histologic examination confirmed a diagnosis of
MTC (cT4bN1bMl1, stage IV). Due to lung metastases, vande-
tanib, a tyrosine kinase inhibitor, was administered. The daily
dose of vandetanib was 300 mg. Cardiovascular monitoring
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Figure 1. Clinical features of multiple endocrine neoplasia 2B in Case 1. (A) Neuromas of the tongue. (B) A neuroma of an eyelid (surrounded by a circle).

(C) Spider fingers (marfanoid habitus).

Figure 2. Computed tomography (CT) scan results of Case 1. (A) A thyroid tumor is shown (surrounded by arrowheads). (B) The CT scan demonstrates lung
metastasis (pointed with an arrow). (C) The trachea was narrowed and deviated by the thyroid mass. (D) The CT scan shows an improvement in tracheal

deviation in Case 1 after initiation of treatment.

was also performed to control electrolyte disturbance-related
adverse events due to persistent diarrhea and arrhythmia, such
as QT prolongation. Although QT prolongation developed in
the patient, the treatment continued without complication.
After starting treatment with vandetanib, diarrhea persisted
with varying severity. On the contrary, the tumor size was

mildly reduced (Fig. 2D). All the nodules in the lungs disap-
peared. At 25 months after the initial treatment, the patient
remains in good condition and the disease has shown no
progression. Genetic testing identified the RET mutation in the
MOI18T codon. As the patient confirmed MEN2B, the authors
suggested genetic counseling for the family.
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Figure 3. Changes in calcitonin (Ctn) and carcinoembryonic antigen (CEA) levels in Case 1. The levels of Ctn and CEA decreased markedly following the

initiation of treatment.
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Figure 4. Changes in calcitonin (Ctn) and carcinoembryonic antigen (CEA) levels in Case 3. The levels of Ctn and CEA decreased markedly following surgery.

Case 2. The second case was that of the 43-year-old mother
of the patient in Case 1. She presented with eyelid neuromas.
She was treated for MTC surgically at another hospital
when she was 12 years old. Regrettably, the hereditary
nature of her disease was not explained to her. It was not
until her son was diagnosed as MEB2B that she understood
the disease. Genetic testing at Nara Medical University
identified her children's RET codon M918T mutation. As

her parents had no history of thyroid disease, she may have
been the first in her family to acquire an RET codon M918T
mutation and developed MTC. Records from her previous
hospital showed that she had undergone total thyroidec-
tomy (TT) with bilateral neck dissection and was negative
for pheochromocytoma (PHEO). In addition, she had been
diagnosed with mucosal neuroma of the tongue based on
histopathologic examination. She has been followed up at
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Nara Medical University and no recurrence or distant metas-
tasis has been observed.

Case 3. The third case was that of the 16-year-old elder sister of
the patient in Case 1. Although she had no symptoms of MTC,
she had tongue neuromas similar to those of her brother. She
underwent MTC assessment after her mother and brother were
diagnosed. Her blood tests showed abnormally high levels of
CEA and Ctn and thyroid masses were detected by ultraso-
nography. Although an adrenal gland mass was detected by
ultrasonography, she was negative for PHEO based on blood
test analysis and magnetic resonance imaging. Eventually,
MTC was confirmed histocytologically by fine-needle aspira-
tion cytology. Positron emission tomography did not show any
signs of lymph node or distant metastases. The patient under-
went TT with neck dissection in the central compartment.
She exhibits no signs of recurrence 24 months after surgery.
Genetic testing also revealed an RET codon M918T mutation.

Case 4. The final case was that of the younger sister of the
patient in Case 1. She was 10 years old at the time of treatment.
She also had neuromas of the tongue and additional ophthal-
mologic abnormalities. She had slightly high Ctn levels but
no thyroid masses. In addition, no adrenal gland tumors were
detected and she was also biochemically negative for PHEO.
However, considering the family history of MEN2B, it was
decided that prophylactic TT was necessary. Genetic testing
identified an RET codon M918T mutation. Postoperative
histopathologic examination of the thyroid gland revealed a
small amount of MTC tissue. She exhibits no signs of recur-
rence 21 months after surgery.

Discussion

MTC is a relatively rare type of thyroid malignancy
that arises from parafollicular C cells (1,11). MTC may
occur sporadically or may be inherited as a component of
MEN 2 syndrome (6,7). RET oncogenes were discovered
by Takahashi er al (12) in 1985. All patients with MEN 2
syndrome possess RET mutations. The ATA classifies
the risk according to the codon of the gene mutation.
Additionally, treatment recommendations are based on the
risk category (8). The RET codon M918T mutation, which
accounts for 95% of patients with MEN2B, is classified in
the highest risk category (4,5,8). TT is recommended for all
patients with resectable MTC without evidence of distant
metastases. In addition, prophylactic TT for patients with
MEN2B associated with RET codon M918T mutation is
recommended by the ATA guidelines, even in the first year
of life, as they are at high risk for MTC in the future (8).

Although the patients in the present study responded well
to treatment, most patients with MTC associated with MEN2B
are diagnosed at an advanced state of the disease, as in Cases 1
and 3. In Cases 1 and 3, the levels of Ctn and CEA decreased
markedly after their respective treatments (Figs. 3 and 4). The
level of Ctn in Case 4 also decreased after surgery although
patients with MTC are likely to maintain high Ctn levels after
surgery (13).

In Japan, the treatment strategy for asymptomatic MTC
with MEN2B is still not standardized. This influenced our

treatment of Case 4, as the patient was asymptomatic but had
the gene mutation. We had to obtain approval from the ethics
committee and the director of our institution to perform
prophylactic TT for Case 4. Due to the lack of available local
data, there is still no consensus on the age group on which
to perform prophylactic surgery in Japan. In Case 4, post-
operative histopathologic examination of the thyroid gland
revealed a small amount of MTC tissue and prophylactic TT
turned out to be significant.

The patient in Case 2 was not given adequate information
about her disease despite undergoing TT for MTC. Therefore,
genetic counseling and the lack thereof played an especially
important role in our cases. The mother faced difficulty
understanding the hereditary nature of their familial disease
or the necessity of genetic testing for her children. At
first, she was reluctant about genetic testing. However, she
gradually understood the significance of testing for RET
germline mutations through genetic counseling, which was
performed by a multidisciplinary team consisting of head
and neck doctors, a medical geneticist, oncologists, nurses
and a genetic counselor. Her consent to genetic testing was
essential in detecting Cases 3 and 4. Follow-up genetic coun-
seling is required whenever genetic testing is conducted. In
2016, RET genetic testing for patients with MTC received
insurance coverage in Japan. However, RET screening before
clinical onset is not covered by insurance, even if first-degree
relatives have been diagnosed with hereditary MTC. This
may result in hesitation to genetic testing and a delay in
diagnosis.

In our cases, when the mother was diagnosed with
MTC-related MEN2B, there was still insufficient awareness
of the genetic characteristics of this disease. Considering this
background, the importance of family history and the need for
family screening are reaffirmed.

In conclusion, there is no consensus on the age to
perform prophylactic TT in Japan. In our case, prophylactic
TT prevented MTC from being detected in an advanced
state. MEN2B patients should be treated at the optimal time
and appropriate genetic counseling is essential in order to
prevent delayed diagnosis. We should be aware of the genetic
characteristics of MTC-related MEN2B and reaffirm the
importance of family history and the need for family screening.
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