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1 | INTRODUCTION

A RET D631Y mutation is rare in patients with multiple en-
docrine neoplasia type 2A (MEN2A). Patients with MEN2A
with RET D631Y mutation most commonly present with
pheochromocytomas. Medullary thyroid carcinoma is a less
common part of the syndrome. We describe a family with
MEN?2A by the RET D631Y mutation.

In 1993, the rearranged during transfection (RET) proto-
oncogene germ-line mutation was discovered in multiple
endocrine neoplasia type 2A (MEN2A).'! The RET proto-
oncogene encodes a receptor tyrosine kinase. The RET con-
sists of the extracellular domain and the intracellular domain.
The intracellular domain features the intracellular juxtamem-
brane segment and the tyrosine kinase domains. The extracel-
lular domain features four repeats of cadherin-like domains
and one cysteine-rich domain. RET kinase has important
roles in neuronal populations of the central nervous system,
parasympathetic enteric neurons of the myenteric plexus, and
submucosal plexus.

An activating germline mutation in the RET proto-
oncogene results in MEN2A.> MEN2A, a rare autosomal
dominant endocrine disorder, has several features such as,
medullary thyroid carcinoma (MTC), pheochromocytoma,
and/or primary hyperparathyroidism (HPT).> More than

Patients with MEN2A with RET D631Y mutation most commonly present with phe-
ochromocytomas. MTC is a less common part of the syndrome. Therefore, MEN2A
caused by the RET D631Y mutation would be a benign nature.
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90% of carriers with an RET mutation will develop MTC
and 25% ~ 80% will develop pheochromocytoma according
to age.l’3

RET mutations are divided into three risk levels ac-
cording to the penetrance, aggressiveness, and latency of
MTC.? In the highest-risk category, patients with MEN2B
should undergo thyroidectomy in their first year of life.
In the high-risk category, thyroidectomy should be per-
formed at the age of 5 years. In the moderate category,
prophylactic thyroidectomy is performed based on the
increasing trend of serum levels of calcitonin rather than
genotype.

Mutations in RET codon 631 are very rare and associated
with MEN2A in which there is an aspartic acid to tyrosine
amino acid substitution at codon 631 in exon 11. In contrast, a
half of the patients with the D631Y mutation presented with
pheochromocytoma and 30% with MTC.** This mutation
has been categorized as the American Thyroid Association
(ATA) moderate risk.’

We here report a case of a 35-year-old man with pheo-
chromocytoma and the RET proto-oncogene mutation at
codon 631.

This study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study par-
ticipants gave consent to have their data published.
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2 | CASE PRESENTATION OF THE
INDEX PATIENT

A 35-year-old man presented with bilateral adrenal nodules
on abdomen computed tomography (CT) for health screen-
ings. He did not present with headache, sweating, and dizzi-
ness. He had sometimes high blood pressure but normal on
24 hr blood pressure checks. He had never been diagnosed as
other diseases.

The urinary metanephrine and vanillylmandelic acid
(VMA) excretions were 4.4 mg/day (normal, <0.8) and
11.8 mg/day (normal, O ~ 8.0), respectively, in the sam-
ples collected for 24 hours. The serum calcitonin level was
4.3 pg/mL (normal, <11.8), the serum intact PTH level was
33.26 pg/mL (normal, 15.0 ~ 65.0), and the serum carcinoem-
bryonic antigen (CEA) level was not checked. Abdominal CT
showed heterogeneously enhanced bilateral adrenal masses
with clear margins (right side size, 4.2 cm; left side size,
2 cm). 123I-meta-iodobenzylguanidine (MIBG) scintigraphy
was not performed.

He underwent surgery for bilateral adrenalectomy. The
pathologic examination revealed bilateral pheochromocy-
toma (Figure 1).

The genetic mutation analysis developed, and its per-
formance characteristics determined by the department of
Laboratory medicine & Genetics, Samsung Medical Center,
was performed using direct sequencing (total 6 exons: 10, 11,
13, 14, 15, 16) on genomic DNA extracted from the periph-
eral blood leukocytes. He was found to have a germline mu-
tation in the RET gene, D631Y (Table 1).

He underwent prophylactic total thyroidectomy. The
pathologic examination did not reveal any abnormality of
both thyroid glands.

The patient's father underwent unilateral adrenalectomy
when he was 64-year-old. We suggested that he could have
pheochromocytoma, but have not been confirmed.

FIGURE 1
tissue at X200 magnification revealing a nested growth pattern and a

Photomicrograph of hematoxylin-eosin-stained tumor

well-vascularized stroma

TABLE 1
GAC encoding Asp is changed to the sequence TAC encoding Tyr in

RET proto-oncogene mutation analysis. The sequence

codon 631 of the RET proto-oncogene

Amino acid
Exon Chromosome cDNA change  change
11 43 c.1891G>T p- Asp631Tyr

The patient's 6-year-old daughter was positive for the RET
D631Y mutation. However, she had no evidence of pheo-
chromocytoma, MTC, or hyperparathyroidism.

3 | DISCUSSION
The RET D631Y mutation is rare and classified as moderate
risk of aggressive MTC by American Thyroid Association.’

We analyzed previous case reports about the RET D631Y
mutation (Table 2). There were two families’ reports for
Caucasian. Ospina et al reported a 24-year-old man had the
RET D631Y mutation, unilateral pheochromocytoma, no
MTC, and no HPT. Of twelve members tested the RET mu-
tation analysis of his family, 10 members were carrier. Four
members had unilateral pheochromocytoma and no MTC.
One member, the oldest 79-year-old woman, had 0.3 cm-
sized MTC. None of them had HPT.® Elston et al reported a
43-year-old woman underwent right adrenalectomy because
of right pheochromocytoma, and three years later, left pheo-
chromocytoma was found. Sixteen years later, she had the
RET D631Y mutation. At that time, her calcitonin level was
normal. Twenty-six years later, her calcitonin level elevated.
She, however, refused left adrenalectomy and prophylactic
total thyroidectomy. Of thirteen members tested the RET mu-
tation analysis of her family, 7 members were carrier. Three
members had unilateral pheochromocytoma. One of them
had 0.1 cm-sized MTC and HPT. Another of them had C-cell
hyperplasia.

There were three families’ reports for Korean. Bae et al re-
ported two families had RET D631Y mutation.* A 46-year-old
woman had bilateral pheochromocytoma and 0.3 cm-sized
MTC. Her iPTH level was normal. Of ten members tested the
RET mutation analysis of her family, 7 members were car-
rier. Two members had bilateral pheochromocytoma, and two
had unilateral pheochromocytoma. One of them had 0.4 cm-
sized MTC. One member without pheochromocytoma had
MTC. None of them had HPT. A 54-year-old woman had bi-
lateral pheochromocytoma and 1.2 cm-sized MTC. Of eigh-
teen members tested the RET mutation analysis of her family,
4 members were carrier.*

Kim et al reported a 60-year-old woman had bilateral
pheochromocytoma and 4 cm-sized MTC.” Of five members
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TABLE 2 Summary of each family of Caucasian and Korean with MEN2A caused by RET D631Y mutation

Index (age,

sex) tested family members
Caucasian 1 24/M 10/12
2 43/F 7/13
Korean 3 46/F 7/10
4 54/F 4/18
5 60/F 2/5
6 35/M 2/2

Number of carrier/ number of

pheochromocytoma

(bilateral) MTC HPT reference
4(0) 1 0 Ospina et al®
3(1) 1 0 Elston et al’
4(2) 3 0 Bae et al*
2(2) 1 0 Bae et al*
1(D) 1 0 Kim et al’
1(1) 0 0 This case

Abbreviations: HPT, primary hyperparathyroidism; MTC, medullary thyroid carcinoma.

tested the RET mutation analysis of her family, 2 members
were carrier. Further investigation was not done.’

MEN2A accounts for 95% of all types of MEN. MTC oc-
curs almost 100%, and pheochromocytoma occurs at 50%.
HPT occurs in 10%-20%. MEN2B shows MTC and pheo-
chromocytoma similar to type 2A, but does not have HPT
and shows other extra-endocrine features.® In most data,
pheochromocytoma is diagnosed at the same time as MTC or
after diagnosis. However, according to a report by Imai et al,
when 144 MEN?2 patients were analyzed, 17% of patients
with pheochromocytoma were diagnosed before MTC.? In
a French study, 15% of patients were diagnosed with pheo-
chromocytoma before diagnosis of MTC." In the case of
the RET D631Y mutation, pheochromocytoma was usually
diagnosed before the diagnosis of MTC. All the papers we
reviewed showed that index patient's pheochromocytoma was
diagnosed first before the diagnosis of MTC.*”

The penetrance of pheochromocytoma in MEN2 and the
age at diagnosis of pheochromocytoma seem to vary depend-
ing on the RET mutation. In the case of codon 634, 883, and
918, the penetrance also seems to be high.11 These codons are
also known to have high risk of aggressive MTC.? However,
malignant pheochromocytoma is known to be rare in less
than 5%.'° After all, it is MTC that determines mortality in
MEN?2, so it is most important to discover and treat MTC.

The RET D631Y mutation is rare but seems to be rela-
tively benign. It is characterized by the fact that most clinical
features started with pheochromocytoma. Most of the cases
diagnosed with MTC appear to be after their 30s, except for
the 62-year-old patient diagnosed with 4 cm-sized MTC, who
had headache and palpitation, so first was diagnosed as bi-
lateral pheochromocytoma. After that, MTC was diagnosed.’
MTC was rare or found as small size. Because it seems to
be that it was first discovered with pheochromocytoma, later
MTC was diagnosed by elevated serum calcitonin or stimu-
lated calcitonin through screening of family members.
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