HeHH=2HIQJWSHIXT - 10 A W4T o
Vol. 10, No. 4, December 2010 O MO

SrRROINM CHEY WEHME TEZY X7 TY X 8HY T8

2|3}, " 2| - Abf o}

M

NZ - HES - 0/Fe - AN - BAE - B - IEE - U

M
ot

detected through familial genetic screening test. The RET

Early Symptoms and Clinical Manifestations in gene mutationwas detected in 19 cases.

Korean Patients with Multiple Endocrine Neopla- Conclusion: Early manifestations of MEN syndrome were
sia very different between the types of MEN and the types of
its presenting tumor. The early diagnosis and proper man-
Ki-Ho Kim, M.D., Min-Young Koo, M.D., Sung-Mo Hur, agement of MEN requires awareness of the clinical charac-
M.D., Se-Kyung Lee, M.D., Jun-Ho Choe, M.D., Jeong teristics of each expressed tumor and is influenced by ge-
Eon Lee, M.D., Jee Soo Kim, M.D., Jae-Hoon Chung, netic screening methods. (Korean J Endocrine Surg 2010;
M.D.", Seok Jin Nam, M.D., Jung-Hyun Yang, M.D. and 10:266-275)
Jung-Han Kim, M.D. Key Words: Multiple endocrine neoplasia (MEN), Early
symptom, Clinical manifestation, Early diagnosis
Purpose: Multiple endocrine neoplasia (MEN) syndrome is M CHo|: CH M Y BH|IME ZS57 =7| B4 &
an inherited, autosomal dominant disease that presents as Ab QFAL x=T| It
a combination of several endocrine tumors. Early diagnosis
of this syndrome is difficult, because of the nonspecific Department of Surgery, 'Division of Endocorin and
symptoms and signs. This study analyzed early manifes- Metabology, Department of Medicine, Samsung Medical
tations and clinical characteristics in patients with MEN Center, Sungkyunkwan University School of Medicine,
syndrome. Seoul, Korea

Methods: Medical records were retrospectively reviewed
and telephone interviews were conducted with 35 patients
diagnosed as MEN syndrome at Samsung Medical Center

from December 1994 to December 2009, M =

Results: The 35 patients had been diagnosed as MEN1

(n=14), MEN2A (n=19) and MEN2B (n=2). The early mani- th A HEHl S 55T (Multiple endocrine neoplasia
festations of the 14 MEN1 patients were related with hyper- syndrome, MEN syndrome)< oJ2] 7}A] Y&4] e Foko]
parathyroidism (n=5), pituitary tumor (n=3), and pancreatic z8o 2 VR Aol A SA SRl o3F 5 SR A
endocrine tumor (n=2). There were tumors of the para- 2% A3l o © 3l7lo] % =m

thyroid gland in all 14 patients, anterior pituitary in eight Eg‘}o]ﬁ! °! j?j ARk gfﬁi X]LT:‘EO] :]} L_],E} -
patients, and pancreatic islet cells in seven patients. Four 7Rl WSl ATl o] Aghel =7] 1A J‘)‘riloﬂ
cases were incidentally detected during the screening oA Fagh &= mA B2 WEvdE ST
examination. Six cases harbored a MEN1 gene mutation. = 27 Ak 7l oA pgo] of| ol W ks v
The twenty-one patients diagnosed with MEN2 comprised = A4, WEn| LA A Fa3 Aslo|},
medullary thyroid cancer (n=20), adrenal pheochromocyto- o] A3t A A 187} A 2¥ o7 FTEE 3, A 28-S
ma (n=15), and hyperparathyroidism (n=4). The MTC-re- o - 3ol mislol SLEA ZEAIA
lated symptoms in the 21 MEN2 patients included neck f;j oxj]oz; ‘Eii i? ﬂ:’ :]] i? ;;Lj ° LH‘J‘;}];;—; °r
mass or discomfort in 12 patients and pheochromocyto- Tem— TR Al T iRl s (type
ma-related symptoms in seven patients. Two cases were D)2 3k A Holl A 34, HsbrAl, -7 a4

% 7 N olde] Al FF e FAo] AV At
< AL o= 111 GAA 131 AS(11q13.D)ell
X8t MEN1 +AA2] w4l E99H o](germline mutation) 2

LA E T} o] MENI f-A A= meningh o] w8 &
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® 135710, A2 23
Tel: 02-3410-0286, Fax: 02-3410-6982 v

E-mail: jhkim15@skku.edu 3 AAE z-sta A2 AEF79 fel, F44
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gil

1215 3kzlEo)9le

243t o) A% YYRY 2 NEE
) B4 Tavtel AAS AYY A
A%ol 1 F4E 27 FhoR 7
W F MENS) FA L4 A% F 4y
Aeheleh. ela waE AEel o
Ak AL 5 ES Agete] BAll

" (Korea)Atoll o] glslo] 2pA| F7

2} primer kitS AH&3Igch 3HA; 9 7FEo] £9 ol W2
P Holl 4] genomic DNAE #Z ko] o] FoiZlch. MENI
A7 5-91(11q13.1)8] o= 3014 11744] genome analyzer
3130 Auto-sequencer (ABI® , USA)S AL-g3lo] G714
4 B A (direct sequencing)s Y3t 3L, Al 13 MENo]| &

ol 92} Wol+=

A| i E ZoI ¥ o] (frameshift mutation) S
o} =3k Al 23 MENS| Zgk-S $3F RET 54 2H10q11.2)

o] el 100114 16744 2714

Ho](point mutation)E #HQlsh= W& AHEstA

Table 1. Clinical expression of multiple endocrine neoplasia type 1 (MENI) patients

%73 FE(stop codon)o] AHYE =Y

Wste] #lelgl

AL AL Al A2

Pt Age Sex HPT* Pancreas tumor Pituitary tumor Other Family history

1 17 F (0] Insulinoma Prolactinoma

2 28 F (0] Prolactinoma

3 28 F (¢} Insulinoma Prolactinoma Insulinoma

4 39 F (0] Prolactinoma

5 41 M (0] Gastrrinoma MENI1

6 47 M (¢} NF MENI

7 58 M (¢} NF' Gastric carcinoid

8 53 F (0} NF

9 61 F (0} MENI

10 35 F (¢} Gastrinemia NF

11 46 F (¢} MENI

12 30 M (6} NF Thymic cancer MENI

13 59 M (0}

14 46 M O Glucagonoma NF MENI
Total 100% 50% 64.3% 14.3% 41.7%

*HPT = hyperparathyroidism; NF = nonfunctioning tumor.
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1) M 18 MEN

A 1% MENS. 2
o, A=
46.84(30~ 594, oIz=
2715402 s B4 7

sk, Lol

1t

Agks sats 1492 o] F A= 6
437418 ~ 584N 2 A7}
38.44)(17 ~ 614 e} &Pz} 4
TeAF FHZLA -

Ale] Aoz Qg A 5ell), HelrAdE T&Eﬂ%%(%’r

274 30, AZHEHAE BHSFALEE, A4 29) &

o] 33l

o A 4ol Aol B Aghe 2 AR A

WA 309, AE o] gk A SA% AAS Fo

of wAR 1olgeh. AN BAT A % 1ol
AAelA 919 &
A WS
2 19

9} (Gastric carcinoid tumor)
A T¢ Y BAHAAndESe

[e)

WAIA
& A

WA
B9 FE AR A6 FA vl 2o

o,

AlePet Awl A oA kA F-4F(Malignant thymoma)-S-
W2 o A AAA WA E A B e pelE
At A& Foll FadAdutiFo] W Elo] MENS & Zth
H ok Al 13 MENT} 3215 Foke] 7H5E 2 59(36%)
ollA 1% ¢l th(Table 1).

501191 shabuto] A1, Q 2A|9] A4
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Az EEESo] IlEo] K
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2 A el 244 B
3 e AEAzes Adien TAEe dod
ARG g 54 ARE 5ol Aglelni 9%

QellA AlsgE|gl o, 10ellell4] 27 o] 4] RtaAle] A
A5, Sl $3H4A b RAES Al ik o)
A3 2% 5 304 AE DAY AL o] A4S
S AYeheleh % WA S 36l F 20 A L

YA T F 4—4“:}% ZFolw, UM 1ddl= 34 &
Zol| )R] grolA] & o 5 #el & 4 9l cH(Table 2).
AN EB)AEL A 13 MENSLM} 1401] Hi<Eol 4] kb

=g 2 F ded
(gastrinoma; Zollinger-Ellison syndrome) 201]
(glucagonoma) 1], B] 7] G4 Zok2 249t} Ql&FEE 24
o]l 2l =& 5 A& v X AAES A3) *]_o:l oy
o AAY A Bpe 24 WY, F B4 B o] %

% (insulinoma)©| 2¢]], 7]./\5,311
FI=2E

ol Akste] 3 olle ArEs, UHAl & ol FEXER
Sl 2ABH Zo|u}. AAZY = AL JAERE F
FrEFol 27t 3 olld Al FaERE Ak 4
A olAAAE T A Ho| & AAdslya, FE9EE
SAL A4 DAL A 2 Aololl Ui HEEAA

= Alsigien vtg Apdste] Hut b Hola
Yk A A2EAE 160 Al Yo A4 ¥
kA EREFo] HAE o FEAAY Al T
2 Holz ok At 2l Y9 Ao A A el kA
F4E == A WER] FoF(multiple carcinoid tumors or
neuroendocrine tumors)e] Yt v 754 Foko] Y& F
kA= chabd ol =717 W) 2 cm wjRlo g Exlg =
A HolA] grol =4 X7 §lo] A} ¥ Fo|th(Table
3).

AR Y HARAE KAl AFo] AT B
= 89ll(64.3%) At} 7|} Bkl whe) 4oll= AAE

-

Table 2. Treatment of hyperparathyroidism

PTH (pg/ml)

Pt Approach Identified glands  Excised glands Multifocal
Pre-op Post-op

1 Bilateral 4 2 (0] 133 10
2 Minimally invasive 1 1 81 24
3 No operation 2 0 T

4 Bilateral 4 3+1/2 (0] 257 10

5 Bilateral 3 3% (0] 220 81

6 Bilateral 4 3+1/2% (o) 270 121

7 Bilateral 4 3+1/2* 0] 263 25

8 No operation 1 105

9 Bilateral 2 2 0 124 Normal "
10 No operation tr
11 Bilateral 4 3+1/2 (o) 234 40
12 Bilateral 4 3412 0 tr Normal '
13 Bilateral 2 2 (6] 290 101
14 Bilateral 2 2 (0} 243 8

*Parathyroid reoperation;

TElevated, but not specified; TNormal, but not specified.
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Table 3. Treatment of pancreas and pituitary tumor

. Pituit:
Pancreas Pituitary ary
Pt Pancreastumor . tumor
resection tumor
removal

1 Insulinoma Distal Prolactinoma TSA*
2 Prolactinoma

3 Insulinoma Distal + Prolactinoma Gamma
Enucleation knife

4 Prolactinoma
5 Malignant Subtotal

gastrinoma
6 NF
7 NF F/U
8 NF TSA
10 Gastrinemia  F/U NF TSA
12 NF F/u
14 Malignant Total NF

glucagonoma

*TSA = transsphenoidal pituitary adenoma resection.

A F& AAES AWE 3 ck(Table 3).

ol A 200335 E] A12HE A 13 MEN gene (MODY3)
DNA HAE 140 F 8|4 Ale¥slod, 647} MENI E<1H
o]Z Bolr}. 3¢l 7ol B3 o= 3309 FE, ol
3-337 ZE, A€ 10412 ZEo|| ]S BT, A
3ol= A1A(de novo)o 2 ol 11-551 ZEQM), ol
10-412 F= FSlollA Fdol7l et

2) A 2AE MEN

Al 2A% MENS.Z FohE 19¢] F oz 13|92
(61.4%), ¥ TFrhol+= 33.941(14~ 564N E P 2] Xol= 9
At 2700l Yehhe o2 HAsAg *o
(BEE% 2 BFEAZ 114, 57.9%)°] 7H ek
04]— AR £ ﬂﬂﬂ%‘o‘(%%, FREAZ, 28 A 74]

A = 12@1]7} H]7;6:l— A3kl 7}
9AT}H(63.2%) (Table 4).

Al 2A% MEN 22} - 3 of| & A|2)3F BE ZhatollA 2t

Table 4. Clinical expression of multiple endocrine neoplasia type 2A (MEN2A) patients

Medullary thyroid

Pt Age Sex cancer Pheochromocytoma Hyperparathyroidism  Family history
1 19 F 0] ) ) MEN2A
2 32 M (0] (0] MEN2A
3 33 F (0) (0) MEN2A
4 14 F (0] (0] MEN2A
5 20 F o) MEN2A
6 32 M (o) MEN2A
7 19 F (0) (0) MEN2A
8 34 F (0] (0] MEN2A
9 32 M 0] ) 0] MEN2A
10 27 F (o) (o) (o) MEN2A
11 53 F (0] (0] MEN2A
12 28 M 0]
13 29 F ) )
14 35 F (0] (o)
15 53 F O o Adrenal tumor
16 55 F (0] (0] MEN2A
17 56 F ) )
18 30 F o) 0]
19 47 M (0] (0]

Total 100% 78.9% 21.1% 68.4%
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FATASke] Ak wo] BF A A-AES Al
Stet. AREe 913 oA A LRAAE F bl
Sl Wlo] WA o] M AAAES W 209, =
AR GTA e Y 2AH AR 9T A% Modified
radical neck dissection)= A3 BH 24|17} 9ol 141 9]

fAol| A Fo} AR =2

[
2
i

(central neck node dissection)

A& 13414 443} = ck(Table 5).

@
Agko s AgkEA e 16l Ao 2 7
v AIE A A 2Adeld], Arld 2R
9 gelz AA % gKhelq F

A 2A% MENQ| F9 FAQ &0 744 R
WAsEQon, 1 F SFA ZAANEESY AT 134
83%)5 AAsU Tt ol 5ol Uik X} X guHezE

%A 1T AL
Aol glo
o el

43 Fold}

AREES 15614

T Wy 2XH A dZAAES At o] F 74 6
(50%)A4 FZAe] Ho|7t AR F& F AR of|A] &ZF FAAAE, sell7t RF FAAA G Al Wk
Table 5. Treatment of medullary thyroid cancer
Pt Onset (year) Thyroidectomy Lymph dee Tumor size (cm) Lymph n(.)de Multifocal Recurrence

dissection metastasis

1 19 Total 0.4 (0]

2 32 Total CND* (0] (0] (0]

3 33 Total CND (0}

4 14 Total Bilateral MRND 45 (0} (0}

5 20 Total Bilateral MRND 4 (0]

6 32 Total CND 1.2 (0] (0]

7 19 Total Bilateral MRND " 45 0 0

8 34 Total Bilateral MRND 4 (0}

9 39 Total Bilateral MRND 1 0} (0]

10 27 Total 2 (0]

11 53 Total CND 1 (0}

12 28 Total Bilateral MRND 2 (0} (¢} (0}

13 29 Total CND 0.5 (0}

14 35 Total 4 (0]

15 53 Total Rt. MRND 1 (0}

16 55 Total Bilateral MRND 2 (0} (¢} (0}

17 56 Total 34

19 47 Total Bilateral MRND 35 (0] (0]

*CND = central neck node dissection; "MRND = modified radical neck node dissection.
Table 6. Treatment of phechromocytoma

Pt Location Occurrence Contralateral Recurrence Adrenalectomy
1 Bilateral Metachronous Left (0] Bilateral, open
2 Bilateral Metachronous Left (0] Right, open
3 Bilateral Synchronous Bilateral, open
4 Bilateral Metachronous Right Lap*, subtotal
7 Bilateral Metachronous Right Lap,subtotal
8 Bilateral Metachronous Right Left, lap
9 Left
10 Bilateral Synchronous O Open, subtotal
11 Bilateral Metachronous Left Bilateral, open
13 Bilateral Synchronous Open, subtotal
15 Bilateral Synchronous Lap, subtotal
16 Bilateral Synchronous Bilateral, open
17 Bilateral Synchronous Bilateral, open
18 Bilateral Metachronous Right Open & lap, subtotal
19 Left Left, lap

*Lap = laparoscopic; TSubtotal = unilateral adrenalectomy + contralateral partial adrenalectomy.
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WS 2N EFS A2 A B 74 E vt
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19¢)]2] 342} & ZHE X (calcium level)Q] A5 EE
4R vzl e A9-E 407t AT RL1%). FE
3of|9] A AAA 1ellut gk O] Rt atSAe] ol
3, Y AE 7 e B A 5
A o2 1dle HHAATAY 7€ F AH AE THE
FABE Folrh.

176019] 3kzloll A FAAZAAE 538l RET proto-oncogene
o] FAAHOlE AT = Uk I F A& 11 6349
A FEC] Bo]7HC634R) 154 & 7HAF 19k31(87.5%), LhH
A 7 odle dE 11 31 A 9] o7k De3ly) #HE

= 9et.
3) H 2BE MEN

oA Zgks A 2B MEN 8= 214 o7 E H
o] R = FHE F4E WAst HHAATAge
A AAAE 9 T AT dZAAES A9 skeleh
2 AR A #FHZF 6 cm, 5 0.8 cme] FHFAFA o]
e, AR JZAL 8 F 670l A Aol 7h 7 9l
th o] o E T3 A P T A =y (calcitonin)
A7V AlS F7vslo] Afdbe] oAlE 9l A, BA] Al2% MEN
o] ¢]Alsloll RET proto-oncogene 42 ZAAE A3}
o} §AA 71 A4 RET proto-oncogene®] exon 10 B! 11, 13,
14, 15 18] 3, exon 160l tHal ¥ o] (mutation)E A3+ 2
ol 4] exon 162] 918¥#] F=0] ATGelA ACGE *|2HEl
missense &1 0]7}HM918T) &Helx|o] | 2B3] MENe]| 3t
33k 7o ® Wk FHIEE TA43E ¥, 14] ob5oll
A =GRz AAE Aldislola 22 At &9l
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MNdE AlFslAch(5) ol 2ol o] Aghell vigh Fel
7} E3] Basla gk $-elyeelA = 19861 2 5(6)
o] oJsle] WhAATH o2 Agks Feflol] gk A K o]
%, 20031 ¥k )] 754 AE b WEe] AF 7t
& 509} 7HRA A 715 8R1F 7HE 16, 74 E]
slrA] A 74 1ol MENT §32 £4 5 Aldsle
= 7HdA o2 A 13 MEN Z3 9 7HA Sl i3k Rav}
o] ghel uljoll A ] WhAio] ool Hl| =A== A%
3 & F glo), ofule o] ARk FA Q4R A
%, YA A TsdAE, AR WSS 5
POl tsle] ] 2A8H £ o B
g AdE AerE Az
H de B W2 s oA HaEl A Fol
A 7Hg w2 1409 AlE Ao, oA E o
Woll A= 44 HAA Gol B3} =4 ghokom oo o
gk QlAo] HEslo] z7] Agk B HA X 57} o] FoiA
A F3k Zlo] g4l o] A%k A o & 30uHol Znk
& Zlo] HolAnt 7tEHoe] gl B¢ AMAAE A
b 1001742 Yol = Qlvks A A3t 9ol (7)) =
7] ko] FoAdo] AMA HFzE A k. B AFA % 14
of|o] HFdE S AN 7] e A Fole Zgt
A1 8] o7} 414 &, Yol A AF3 ARpH )l =2 AL
o 3] ko] Z7|o o] Fo|A]A] Fat A4S S &
T Utk
Al 13 MENo| A 52 F3Hd-4 3215743 o]
Ew, FadAutiEe] 40thlA 50thell A=
Aol A s Ao FHA rh(7) B AT
B AollA B ntFA o] A= A|ut, F
s H SRR ed AA, HREF
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2219] o 1~29% AEE %A IR F=
o 5AE Blvh(,8) o] T nFell s, XA

A= o9 FHEe] E whiol Al 13 MENeA &
Aunle] Xfol7k UpA] gkow, Hhy
10l A1 3-E] 30tHol] ubH gt
PA T chbAg R4 oS4 o]
PF& = 2o & deA gk 4
AAEE Pokel AT E F2 2329 FAFo| AL of
Ao 7hsAd ol Frh(1,10,11) £ ATl A = A ZE A
H & H]sl o) ZIRkA] H Ffo] & 437412 vha =9k
<, TP7IA & o] & Tl A] o 7hA] o] Aghel] vt
AAeo] B At A% AAZE B3 54 X3k
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&2l 1/30] A FUdoE dHA e, 53] SFIEE
2 Ak FA] 3 em o|Ao|H 50% o]wm Aol7} Y=
Ao g zAEo] AALEe] EA ol Al 13 MENZHA
9] )& wj§- Q23 Ao F ZzE A Qrh(7) E T
A= 6ell7h HAS] FFol thtdolol e, Hlopd A A<
I ARAAES 27 A 2RI TR EASS
ofAolgirt. o3t A Tk b b st A
T4 g U AVIE ARsted ol Fewt
o} w3t o] doll= A Foke TEE Iy, 53] 7k
Egl Fulol o3k &84 AL TR AdEol &
FH Ao® wo|glont, Aokl it A o] X gry
o] WHA M A oWl ol7-¢} Fro] HAFFS o3t o F
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