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Two cases of RET proto—-oncogene mutation in multiple endocrine neoplasia type 2a

Jee Hee Kim, M.D., Eun Kyoung Jeon, M.D., Kyoung Hee Kim, M.D.,
Lee So Maeng, M.D.”, Soon Jip Yoo, M.D., Je Ho Han, M.D. and Sung Dae Moon, M.D.

Department - of Internal Medicine and Hospital Pathologyg, Our Lady of Mercy Hospital,
The Catholic University of Korea College of Medicine, Seoul, Korea

Multiple endocrine neoplasia type 2a (MEN 2a) is an autosomal dominant disease that manifests with medullary
carcinoma of the thyroid (MCT), pheochromocytoma, and less commonly as hyperparathyroidism. MEN 2b is closely
related to MEN 2a because both diseases involve mutations in the RET proto—oncogene. Almost all patients with MEN
2a have been found to harbor point mutations in the RET proto-oncogene. Since there is a strong genotype-phenotype
correlation in MEN 2, the detection of RET mutations has had a major impact on the early recognition and treatment
of MEN 2. RET analysis should be performed in all patients with MEN 2 and in their familial relatives. We report two
cases of MEN 2a manifesting as MCT and bilateral pheochromocytoma. Mutational analysis showed that these patients
from two unrelated families had RET proto—oncogene mutations at codons 631 and 634. Mutation at codon 631 is
extremely rare, especially found in Korean families with MEN 2a.(Korean J Med 73:5994-S1002, 2007)
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Figure 1. Radiographic and histological
findings in MEN type 2a (case 1).
Thyroid sonogram shows a 1.5-cm sized
round mass with calcification in the left
lobe (A). CT scan of the neck showing a
1.5-cm sized round mass with calcifi—
cation in the left lobe (B). Abdominal CT
scan shows a 6.1-cm sized hetero—
geneous round mass with internal cystic
changes in the left adrenal gland and a
3.5-cm round mass in the right adrenal
gland (C). Posterior view of the MIBG
scan shows increased radioactivity in
both adrenal glands (D). The thyroid
mass in the left lobe is well encapsulated
and appears as a yellowish mass with
calcification at the cut surface (E).
Histological findings in the left (F) and
right (G) adrenal glands showing pheo—
chromocytomas (H&E stain x400). Micro-
scopic picture of medullary thyroid car—
cinoma showing a solid and lobular
pattern in abundant amyloid deposits
(H&E stain x400) (H). Immunohistoch—
emical staining of the medullary thyroid
carcinoma with monoclonal anti—calcitonin
antibody (x400) (D).
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Figure 2. Genomic DNA sequence analysis (5') of exon
11 in the RET proto-oncogene. The heterozygous GAC/
TAC mutation at codon 631 (case 1) and TGC/TGG
mutation at codon 634 (case 2). Each area of the G/T and
C/G substitution is underlined.
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Figure 3. Pedigree of case 1. The small superscript
circles to the upper right of the symbols of the family
members designate those individuals for whom DNA
was available for analysis. The small superscript circles
with an asterisk (*) in the middle represent the
individuals who have the confirmed mutation. The arrow
indicates the proband.

o7 zlgukerom Ao HE HAbst GEEIY 2
E%o] 25 cm 7|9 FAIEH 9 9Fd| R E
o] AR, 244 7F A A HEM - o] F7} o
AR A= FEle T glE dEoA g
222 F AAEE W] ekokon, 20051 10¥0l= A%
AUFEEE EoA UNAEH daddas wiolth
75 : Sixte] dE Aol 34 ASBAToRE AR
wokow oA ARte ® MEN 2a Xdstel] mHgld

IEFE 203)/8, AL 364To)Ra, FAFNA =
AHe T gldloy Aok s Bt Q&%
FHAA TEeol AaE AN, B F A AA
ol HEe] FEAR A FE A M= 3R 2
EREo] HAHJT

HE HAL AA TR AapellA M 1700/
mm’, SEF2H 93 g/dL, A% 25000/mm’e] I,
g4 Asfd #AET Na 134 mEy/L, K 35 mEg/L, Cl

103 mEg/Le]3le ™, BUN 153 mg/dL, creatinine 1.1
mg/ dLE A4427AS Bk Asks A 47 5

2 196 mg/dL, Z& 7.6 mg/dL, ¢ 1.8 mg/dLe]loH,
IW71% AARIAME AST 115 IU/L, ALT 71 IU/L, Alk-P
316 TU/L, r-GTP 15 IU/L, protein 7.3 g/dL, albumin

2.7 g/dLo|1t}. Prothrombin time 20.6%, activated



— oidu st A] - A 73E F5 332007 -

'ACS1, copture 4.

Figure 4. Radiographic and histological findings in MEN type 2a (case 2). Thyroid
sonogram shows a 1.3-cm sized oval mass in the right lobe (A) and a 0.64-cm
sized round mass in the left lobe (B). Abdominal CT scan shows a 2.5-cm sized
heterogeneous round massin the rightadrenal gland (C) and hyperplasia in the left
adrenal gland (D). The mass in the left lobe of the thyroid is a well-encapsulated
yellowish mass. A mass with irregular margins was observed in the right lobe (E).
Histological findings of medullary thyroid carcinoma, H&E stain (x400) (F), The
presence of increased CEA reactivity (x200) (G) and Congored activity (x400) (H).
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Figure 5. Pedigree of case 2. The small superscript
circles to the upper right of the symbols of the family
members designate those individuals for whom DNA
was available for analysis. The small superscript circles
with an asterisk (*) in the middle represent the
individuals who have the confirmed mutation. The arrow
indicates the proband.
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