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Histopathologic Re-evaluation of Thymoma with Immunonhistochemical
Study for bcl-2 and MIC-2 Protein

Kyung-Moo Yang, M.D., Mee-Yon Cho, M.D., Seon-Won Hong, M.D.
Tae-Seung Kim, M.D.*, Chanil Park, M.D.* and Woo-Ick Yang, M.D.*

Department of Pathology, Yonsei University Wonju College of
Medicine and Yonsei University College of Medicine*

We reviewed 86 thymic epithelial tumors and reclassified them according to the Kirchner and
Miiller-Hermelink classification. They were subtyped as medullary, mixed, predominantly cortical
(organoid), cortical, well differentiated thymic carcinoma, and poorly differentiated thymic
carcinoma. The frequency of cach subtype was determined and histologic findings were related
to stage and myasthenia gravis. Immunohistochemical stains for bel-2 protein as a marker for
medullary thymocytes and MIC-2 protein as a marker for cortical thymocytes were performed
in each case. The stages and association of myasthenia gravis was significantly different in each
subtypes. The results of this study demonstraie that this histogenetic classification is clinically
applicable. The bel-2 protein was specifically demonstrated in lymphocytes within areas of
medullary differentiation and MIC-2 protein in cortical differentiation. The expression of bel-2
and MIC-2 proteins lend histogenetic support for this new classification of thymoma. Bel-2
protein is strongly expressed in tumor epithelial cells of every case of poorly differentiated thymic
carcinoma whereas the other types of thymic epithelial tumors do not show epithelial expression
of this protein. The strong expression of bel-2 protein in tumor epithelium may be considered
as a predictor of aggressive behavior in thymic epithelial umors. (Korean J Pathol 1997: 31:
446 ~ 461)

Key Words: Classification of thymoma, bel-2 protein, MIC-2 protein, Immunohistochemical
stain
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719 EekllAE EHFHE 2T Ragat
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Table 1. Criteria of stages

Table 2. Age distribution

Stage | Macroscopically completely encapsulated and

microscopically no capsular invasion.

Stage [I  Macroscopic invasion into surrounding fat tissue
or mediastinal pleura or microscopic invasion
into capsule

Stage Il Macroscopic invasion into neighboring organ,
Le.pericardium, great vessels, or lung

Stage IV Pleural or pericardial dissemination
Lymphogenous or hematogenous metastasis

ele Azt =AY, £39, A3 £33, w39,
LS FAKES o2 FAYF o2 AEFeH
o Aol YRehA Y ASE EoE i 2
o g 7|5l 7t oG sAel4 35709 =
AW Fehol = Mgl

5. HYE3|sat gy

FHFe] Fe|EF FEE HE g7 Fixs}
I o=AA 8 LRd gt e ziald
B5S 7 ooy 270 ddsteot Fob ==y
bel-22} MIC-2 ghwie] w# & 87| $sjed LSAB kit
(DAKO, Carpinteria, CA, USA)S o] &2led labeled
streptavidin-biotin ¥l o 8 o Halg v AUz a2
o MIC-25H(CD 99)(dilution 1 : 50, DAKO, Carpinteria,
CA, USA)T} bel-25kulidilution 1 : 50, DAKO, Carpinteria,
CA, USA)E o|&slglch =eld Fojyl =xons
Bl 5 um®| MW HE] xylenedt alcohol® whafu}
Ao & 23] & H.0,(1.5% H:Oymethanol) 2 10
T A a4k B A(endogenous peroxidase)S
At Algeh Tris bufferipH 7.4)2 442, bel-2 o
uied W8 213 HEL citric acid buffer(pH 6.0)2]] 4]
microwave(800 watt, 105)e]] =8k antigen retrieval®}
AE ANE bel2 Y3 GAlE w2 342
4 1413}, 4°Coll 4 overnight). MIC-2 gl of 442 g
T HAHL antigen retrieval?} & 2|2 b3 bel2
2k G2k FUG wkeaA S Aich 93 i
e F Ade] okbsl AAHE Trs buffers 43k
biotine] ZAEH olxbghAE 2087 wh A7 o}
Tris buffer2 <FAjslgch. M43} A A (peroxidase)”}
HAEH sreptavidin £4& o}A] 2087 wbS 27 F
F-H&t Y A (diaminobenzidine 10 mg, Tris buffer
15 ce, 3% H:0: 1.2 cec, Sigma)ell ¥-8-4]7] 3 hemato-
xyline. 2 4 F whihbalsam)e 2 S4ts}gic)

Year MNo( %)
<29 a( 4.7)
30~39 22(25.6)
4 ~49 21024.4)
50~ 59 17(19.8)
=60 22(25.6)
Total

86(100)
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e =3 el gl whE2 o] f¥le]
Ao sle 35 =493 $89E ERsied Ay
e H5E sl Dalzlgon SZe o
e 2000 AokeflH MIC-25bwia}  bel-2ghe o
el WhE3& Egl HEAE ui-goll wel Onegative),
1 +{<1f3 positivity), 2+(3~2f3 positivity), 3+(>2/3
positivity) 28 Jrelcl £ #3249
T3E He| HiFe] 42 #Hod3lt intermingling
area(EL dH)oll 4 FFE Fslgcl 7| ook By
2 A5e 91E B3 odejd) 548 B gddeg 3
5t 555 Aslqcl

7. BASESE By

Z2E F8a wriste] S, == f8)
 FFEIFYHSae) By, wEyde g5 2=
o EEe] A, =2AeE F3W bel-2gkwat
MIC-2chufs] Ed FEeole] Maldl ofBE chisquare
test 2 74515 ch(p<0.05).
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Al FEslgcHTable 2). #Hal Jd 4wl 13012
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Table 3. Age, sex, myasthenia gravis, and stages in ecach histologic subtype

Stage
Subtype(n) Age(mean) Male:Female M.G —
I I 11 v
Medullary(4) 50 ~67(61.5) 22 0(0) 2 2 0 0
Mixed(19) 20 ~69(50.8) 6:13 2(10.5) 15 4 0 0
PC(8) 33~64(47.8) 33 6(75) 5 i 0 0
Cortical(11) 26~ 56(40.6) T4 QELE) 7 3 1 0
WDTC(30) 14 ~66{43.8) 20:10 19(63.3) 10 8 12 0
PDTC(14) 34~-T73(54.8) 11: 3 0(0) 0 3 4 7
Total(86) 14 ~T73(47.3) 1.3: 1 36 9 23 17 7
M.G.: Myasthenia gravis
PC: Predominantly cortical type
WDTC: Well differentiated thymic carcinoma
PDTC: Poorly differntiated thymic carcinoma
Table 4. Stages and histologic subtypes Table 5. Myasthenia gravis and histologic subtype
Stage Myasthenia gravis
Subtype(n) - Subtype(n)
I & IIi%) Il & IV(%) +(%) — (%)
Medullary(4) 401000 070y Medullary(4) o o) 4(100)
Mixed(19) 19¢100) 000} *Mixed(19) 2(10.5) 17(89.5)
PC(8) 8(100) ) *PC, Cortical, WDTC(49)  34(69.4) 15(30.6)
*Cortical(11) 109097 1{ 9.1) PDTC(14) o Oy 14 1000
*WDTC(30) 18(60.0) 12{40.0) B
+*PDTC(14) 3(21.4) 11(78.6) Total 86 36 H
*P < ().002 *P < 0.00005

PC: Predominantly cortical type
WDTC: Well differentiated thymic carcinoma
PDTC: Poorly differntiated thymic carcinoma

ol ¢lch. Kirchner?} Miller-Hermelink®] 5of 2]s}
o s Fdqhfe] 8eellF 30¢(349%)% YA
E=okal E3Hdo] 194(22.1%), )53 F-HEe] 14
ol(15.3%), A He] 11ed(12.8%), 7|2k Bilo] &
o|(9.3%), A e] 40i(4.7%)2] +=4]5]cHTable 3).

3) =38t FEy 2N A

(1) ==&= FaE o8 22 9 M|, =34
frayl oE FEE AN oy FES fARER
7 fFEl & Aele slddh =T {F8dH dy
el #54%, st FHGE, o258 FHsbEe]
W2kt ks AR E A8 ela] f¥elM e

PC: Predominantly cortical type
WDTC: Well differentiated thymic carcinoma
PDTC: Poorly differntiated thymic carcinoma

o 28] ¥lx7} ek Table 3).

(2) EEEHY FEYE HI|; Masacka?] Fifell whi
HYe 4, £330, M8y 23 E 27 27
W29 A 13 0o SEls, s HYHE B2 me] 1
Ali9.1%), T3 FAET 2 o] 12«4(40%),
ol 2l FaehE2 W) e vel 2R 49)(28.6%)
g} 7od(50%)2 vl AW, nis FHSHE 0
+3 FHFo R FaF WP 2 o7 Held
o ol FAIYHoE F20¥ He|E HErHp<
0.002}(Table 4).

(3) ZHEHH FEHE SS2RYH3Y 8A: 237
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T THYEA v 23 FAGFA A BukE A
ekt ALl BLE%(9/11), 7)Hek Hiale] 759
(6/8), 58 FAekEe] 633%(1930), £4Fse 105%
(6/8) 42 SHkx|lcHTable 3). £33 #3325

Zo| & Fdbele FH7Ighek Ry, mAY, mg
g F4agdFiAclele TEETHSY Fubdo sl
of 4 FAEHoE foldt Ae|(p<000005)E Hglich
(Table 5).

4) i = gl(germinal center)} FBEZFRYE: T
Wieh £ Fa wgde]l dold &l 2 23
of gled o] F 18:|(78.3%)7} FEETTHEH F
dbElglar, wiFde]l gl 63d| F FEEFE S
TUEE A5 18 (286%) 2 Vel sliF4]e] &
AN of FEIFYHFe] BikEE AL FAHH
E 2] sl chp<0.0002)(Table 6). =23 f&w
2 ufFHe EFul wixrt o2A Jelbded 3
&, g8, w23 FAGFA = wilFA]e] by

Table 6. Germinal center and myasthenia gravis

Myasthenia gravis
Germinal Center(n)

2] R EE FAHEe] 1360)(56.5%), B3 ¢
6of|(26.1%), 71Tk FE&Ho] 4¢l(174% )04 w54
o] g g}

2. EXSE FEHI MY HY Ay
{Table 7)

1) 34 8M: F4 FH2 =z Fidz 4
A E9] 7l HE AT ele] v FEALg
W7t HolA: FujAEe] rh gen a4l
(Hassall's corpuscle)?} Eafjsl +HE Fisgid
(Fig. la). 3] Aoll4= I HEHe] v|ax FXR
sl BEA ME slA Ao M EF) SEEg e ¢
Hell4] FujHEs FHAd4s)dERc Zan gy
Ly ey Bokolw wjad g dY4HE Adxn
glgich MIC-2 hefE £2 ufs] g E e okl
haa gl dbH(Fig. 1b), bel-2gkef2 Fg 7 g
FESe| ok w2 HglchFig lc).

2) Y L5 4ed(4.7%)7} elgled o2 d)
A A AZv)e] vy we GelE HER T4
Hgick W2 Abag daA1E Beln S 5
etz ghgtel AuafE A ookg HulE 2y
I3 A G4 HHRE He|7| R slslch Feku
Ags] F=ZFr BEEen Fohy Hegd A

(%) (B) o] #asbe AEE doich o2 z2FUE g8
+{23) 18(78.3) 5(21.7) = 'E?E}'EJD'] 9,1"{] E&?fl't']'m‘ﬂ 2a). h-ﬂﬂ-:‘{-l—ﬂ.qﬂﬂ E:H
—(63) 18(28.6) 45(71.4) gt Aol 4] EHobl BlESE 40 BF 1+ o]we)
—— FHheE RYn HeHEE §4=22 Jebyd
Total  (86) 36 50 (Fig. 2b). bel-25hefol] chgh o Yoll 4 Feky FH=p
p< 0.0002 © 30|(75%)7} 3+ 2] PANIE Hela ejA 1d)
Table 7. Results of immunchistochemical stains in lymphocyies of thymoma
MIC-2 bel-2
Subtype (n) :
0 | + 2+ 3+ 0 1+ 24 i+
Medullary(4) 0 4 0 0 0 0 1 3
Mixed(19) 0 0 3 16 1 14 4 0
PC(8) 1(8) ) 0() {0y 2(0) 6(1) (LAY 0(6)
Cortical(11) 0 1 1 9 0 7 4 0
WDTC{30) B 11 B 3 1 8 4 17
PDTC(14) 12 2 0 0 3 4 4 3

{ ): Medullary differentiated area of predominantly cortical type

PC: Predominantly cortical type
WDTC: Well differentiated thymic carcinoma
PDTC: Poorly differntiated thymic carcinoma



Fig. 1. Normal thymus.

a, Hislologic tfindings: Corex(C) and medullary(M)} ateas.

b, Tmmunohistochemical stain for MIC-2 protein: Pogitive reaction for cortical lymphocyles(TXPAR with
hernatoxylin counier saind.

c. Immunohistochetnical sains for bel-2 protein: Positive reaction for medullary lymphocytes(DAB with
hematoxylin counter stain}.

Fig. 2. Medullary Thymoma.

a. Histologic fmdings; Composed of spindle or oval cells showing storiform panern. Evenly distrined
gramular nuclear chromatin pattern with oecasional inconspicucus nucleoli.

b. Immunchistochemical stain for MIC-2 protzin: Negativity of lymphocyles and epithelial cells(DAB
with hematoxylin counter stain).

. Immunohistochemical stain tor bel-2 prowein: Positive reaction for lymphocytes and some epithelial
cell{DAB with hemaloaylin counter stain),
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Fig. 3 lntermingling tvpe.

a. Histologic lindings: Arees showing increased lymphoeytes(cortical differentiaied srca) are intermixed
with tedullary epithelial cells having seoriform patierm (artow).

b. Imtmunchistochemical stain for MIC-2 proiein: Positive immunarcactiviced3+ 3 in lymphocytes within
lymphocyte-rich area(DAT with hematoxylin counter stain.
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Fig. 4. Predominamtly corfical thymoma.
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a. Histologic findings: Lobular architeciure ar low magnilication.

b. Medullary area(umow) is composed of relatively less lymphocytes and Hassal’s corpuscle.

o Immunohistochemical stain for MIC-2 protein: Most of lymphocyees within thymoma show 34
immunorcachivity[DAB with hemaloxylin counter siain),

. Immunohistochemical stain for bel-2 protein: Lymphocytes  within medollary aren show 3
immumorcactivity[ DAB  with hemaloxylin counter stain),
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A 48 A fastel Fe da), AdlE £
A Axe] WErp HejA i o £33 oo £
& ARG HFip 4b). B dEe] o ;o
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WHTeble 7)(Fig. 40). 7l4beko s BRE W= o<
A ALz bel-2 gl whe| S olgleh

3 MEH: X 117F fHabs) ol =) 53 =549
g FF WA Bl At adedsmsls o}
v]Z] Tell(63.6%)3: AT W3 ododd Eulnleld.
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Fig. 5. Cortical Thymoma.

a. Histologic findings: Epithelial cells are distinctive at low magnification ficld.

b, Medullary differentiated ares within conical thymoma.,

¢, Immunohistochemical stain for MIC-Z protein : Positive reaction(3 +) in lymphocytes within corrical
differentiated area and negative in medullary differentiated area{DAB with hematoxylin counter swain).

d. Immunchistochemical stain for bel-2 protein @ 3+ nmunoreactivity of lvmphocyies within medudlary
difterentiated area and 1+ immunoreactivity within cortical differentialed aren(TAB with hematoaylin

COUNter stain.
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FE v A ESE w4y FHAEE T4
st MRS frARlEon) AE) FEEs ey
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TAE FAL SANERC HEF mm TR
o] FHFhq Wo] FEAe|r). FAHlde] 10742
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Fig. 6. Well differentisted thymic carcinoma.

a. Histologic findings: Compuosed of solid sheet of corical type epitheliom showing mild nuclear atypism.

b. Spindle cell variant; Sheet of short spindle cells having vacoolated nuclear chromatin pattern shows larger cell =ize
snd more plump cytoplasm than cpithelial cells in medullaty hymoma, Mimoses(armow) are occasionally found.
Lymphocytes within tumer is negative for MIC-2 prodcin{DAR with hematoxylm counter sdmim).

<. Immunohistochemical stain for MIC-2 protein: Negative m both lvinphovytes and epithelial cells{iDAB with hema-
toxylin counter stain).

d. Immunchistochemical stain for bel-2 protein: Lymphocytes are 3+ immumorcactive and epithelial eells are negative
(DAB with hematoxylin counter stain).
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Fig. 7. Poorly differentinted thymic carcinoma.

a. Histologic lindings: Cytologically malipnant cclls infiltrate into swrrounding tissue with desmoplastic

repclic,

b, Iimtnumohistochermival stan for bel-2 protein: Stoone immunoreaceivity in epithelialn cells and weak in
lymphocytes within swrounding strormafldAB with hematoxyhn counter stain),

A& Alekelldq 1A o4 AR givhFg 6b), FoF
g == MIC- 2GR cidh g aofla]  19i(63.3%)
7b el A 1+2] ekAubS-E Hedu(Table 7)
(Fig. 6c), 3ed(10%)7F 3+2] ob4ubi-2 Badvk B2
vkl 2 1 7afl(36 7% 3+8] abaduki2 dg ol Tabla
TiFig. 60y AE]AE= L5 oflol4] bel-2 whele|] o
# Fde|sdich

T Os SMYE: HY 14 g0 HygzH o
A Fultsbd #AgAl AEFHE elita gleldh
AEFHe T fAiET5e] datm FAEY] w3
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Table 9. Immuncreactivity for bel-2 protein in lymphocyies

of thymoma
bel-2

Subtype(n) -

0 or 1+(%) 2+ or 3+(%)
Medullary(4) 0 4(100)
Mixed(19) 15(78.9) 4(21.1)
PC(8) Bi 100} 0()
Cortical(11) 7(63.6) 4(36.4)
WDTC(30) 9(30.00 21(70.00
PDTC(14) T(30) (500

PC: Predominantly cortical type
WDTC: Well differentiated thymic carcinoma
FDTC: Poorly differntiated thymic carcinoma

ol ge| ok whE-& Ho] 99 FEE(EY, 79
% BEE, I3 fog AHelEg HelcHp<
0.0009)(Table ). Bel-2uhef2 A E o] 5 of ol 4
T FJEFE 2+ o)) kA whEg Wi
EEE, 719 23y, aen HAds FLA3u9
AEZFE 7hzh ded|(21.1%), Oof], 4ell(36.4% )04 2+
o|4he] okd Wh22 Hela wEs FdolFel AL
214)(70.0%)7F 2+ o]-42] k4 wheg He HEd
FEEN AR foi 2elE Eilckp<0.0002)
(Table )4 A]Eoll it bel-2 e 2F o9
o] 23 FAEW A HESelE 3+9] hekd ub
o7 B9 gl ol fE 5] 4oL &
Auk-g- olgdxl.

_T'_ =

B od7e] Astold F4AFS &gy REE 30
o], 40cl], 50chell4] A vpeEbgka 604 o] 4be] @
HellHE 25.6%2] & 9EE Holi wbal 294 o]
SHATR) A= WA dlEr) ek, HF Hd#e
473412 ol Ba'st fAugch W Aule
1.3 12 ozt o St =383 53y dh 4
vl E£5H8, 2199 383 o347t o ek vl
o HAY, nEs FAYE, vt FAgE A
T wakeld o we] W] ol £2] oo
2% f3He drte] REoh ool =24
w8 e nEE FHgkEe] A wetn g
H, v 2 FALE H8Y, 718 23, 49

8 £22 uelgrh olajit vk i niE F
AGEFE Astn o)A Ra5a'" F481gon
FEe A" nis FH4FE 9 o E §39
HlEerta] B oadgtel o] vebucl =A ful
o g Wre $AY, Lgs, 7k s 7
T 25 vl 27) Wl Wy 12 e Lelga
Fo W7 I Vel e S-S vags
of HAHLE 9.1%, a3 FHGEe] 400%, v)E
3 FHGES BERE e =48 {FEE ¥
A% A EA gel A5EF W7 24 el
(p<0.002). o] o]Hg] Hagap*=RUE o)z
Adeldt. FETFYSE AN v|EE F49
FollAe Bkl gkgka ) 2del 81.8%, 7Tk
B8] 5%, afs FAU4Ee] 63.3% EYE9
10.5%e) 4] FulEle] 2 94 REE Kol 43
ofl Fube] =Helx, ¢l 7Es RugzpHnnd
A S A vebdel. Boedtelld Fehl mE Fok
T8 FdollH wlFHle] FSEFEZ Foje
b 15 s 7 dlonp<0.0002) =R iS4
of TH 239 =3 FHE 18y FALFE
13c0](56.5%), ©|d&] 6ol)(26.1%), 7|k FEE 44
(174%)% 2 F3%, EHY, o3} FAGTH=
U A ol wigde] FEEFHZE Svle] &
5 24%H §9dl4 F2 Jehgds #iags
dH ole =293 fouE FTFILYZ9] 498
o] 2|7} U= o) frt A A g ujF4) ol
FHitgo] Xo]lE Holr| dife]zl: AL AA4st=
AHo|ck
zZ 83 AEFE slid glelHe olHg ML
P F¥elAM o2 2 FYE o] Fuksle
Helglch Aol e 7| Tk Fihge] Fule] &
v, npdt FAGEe dAS HAY W g 2
glajo] ol FulEl: Z§7 wWelch ©F FrHA
fralel A5 Sibsl Zaek EEEl«g A4 FH 9
FAN FAL =4 2 oddE 2 DAY - 9
vl ol EdgdlA vehle 48 4HME S
4] gt =4 H o2 A Ee] £7 Ha 7
e w7t AdiHog gho] Jehled AEA el w
#42 4427} Aok Ao 3P| Fgsiedch.
el o= of] wWislA fdn gts =
il E£37] B§{2” Aol ose £¢EE I
Aa) | Ee} 348 Ao HErE 4o el Yl
E(common type), 3 §-41% (contical predominant type)
# H F-A% (medullary predominant type)e] FEaf%h
cha shlvd 2A el Ay gAYy F4F0



458 ujshyelhEA) A 31 A S E 1997

FAsctR o olF FHEAE Kirchner?}
Miiller-Hermelink®] BE-5w'o4e A8 4u4x
¢t 7l@ek Rllo] Ho] v el wiet S5§E
{composite type)®} Ea0E (intermingling type), LE]5t
A duaEe] A2 % small nest of med-
ullary epithelial cells)’ 2.5 FtEaigch B ol teof]4
= EAge] A5 A-Y G AE Aelel fHZA7)
Z7l=Elolgle 3ol A ANAHY Yo A Ee=
the Al MEA 2 G e dhaE o] dnAE
7} #haslo] et e g 33 RizAY FAF
Ee vael BIEha Bl ol fel fdcka
Arrslgdch ey o] FRe] it MIC-25kH
of F2 F¥e| o] wejshy Fey: A4 F4H
o] 4 Eilel| ghdsigich w3 =4 E HduE]HE
vp A A ER FEs] o3 T ghAE
AMEzA AY=E 4G FoAEEct ghar 42
@ WiAe FAAES] F4sd JEF7L
A A E Aelol| vt oz EEslo] gly FIkM
FEyo| Hats|qgict ool EFHE FAFHAE 5
Ay dgqxe) 53 F3HE Kol F 23
o] Fubd & 3, Y duqxe 53 Y=
o] FHYE Hols g F7b doo] Hofeld
T e, FhEst 4 vl g 7o Y=
b vt er REIsie FHAERE e
glovt =AY 44 E T4 gdde] HHFHY =
8 FAEY B¢y fEHE o8y =EA EAE
char 4 zpelcl

2283 {385 Evstod delMe R °E ©
A2 i) ke Held i AeE o]
o] Aelrp LAY AuHEr} Hiu]dE Kol A
ald]” A2 el 4gdge JELE FU
a17] o el Z @ F4 5T weg el o HE
57t gk B ool H5A4Y FHEF G 3

Phdeg w4y JEAEA} Fohel dlav 2
o ooz BERerlde hdeigel £
Bxa o7l 29k HAY FAFT Pt 44
< FTok PEF7F MIC-25he]] 3+2] 44 4t
£ Mol Wbl Ao HEr} FHgE godE FAe|
1+2) okd w22 Ho] MIC-2 chafe] o4 FHil=
TR FAGE} Ao WA A o
Ag 7 Dol FHAY FAF 283 FHALEY
T5o] of2|E 5 A WP S e
el e 2EH FHARe| Hay Zor AR
Hop, iy FAgE Fola dESe] 16 glal
ol o §8E 2% FAEN FHe] o]HJch

Ao A ol a4 HYe] fEE| R A
EoH o7 wbps] AEe] HelE Helw 48 4
HH xR =29, ddHes FH4 424 9 F
F4 ofHde] #E 7A D gldes §AHEde] 10
Mol ateff Alofell4 17iel-de] FEE = FHel|
48 FAF5 +E5= 3 olsdd. =4 A GA
o WZ] I @5 2 & o] IVE HAslEF o
by afybE= elg FH A AE Ho] gl
oy FFgt §]d HIE Kol 7Y FHEH
T W okE Egch Fabl glEALE MIC2
chafel] 14 o]wle] b4 dhEE Hgla bel-2ghel s
= Sgee oekt okaubi(+ellA 3+ 7 ADE
Yoo bel-2ghwfol] ot wiod == dtet <o Yol A
HExog a4 L7} bel-2gkwfel] E#He| E gl
FE AEe] m27)7F Aa HEYUET 2 SEelA
E#Egle,

4% gAY A5 74 3 A4 E 29 14
b el ol 7l EanteldEs s
A ogkskvl £ade g o]l =7 AHg] deed w3
TAZ AA7E o] Ko §EAFE bel-2ghufo
g o] == 2} o Mof|A] ok dbE-E Heo)

MIC-2 F#H&= Az 7143144 <4
(pseudoautosomal region)e]] Ealspbe, MIC-2 ghal >
AdHog FAe A [EA, G2 g R 4
¥ 9] Langerhan's islet cell5el] k4 vhi-& Holm
Fokof] lo)4) Ewing sarcoma, 4] 417 2] el
FoF 4 JERT FEFo F & B o}
o] A8 EorFo Zckel] F82lA A8 5 9l
1:]-“'3".

MIC-2 chuljel] ol wiof =23l E of dof|s] X
T FAE oo, 7isek S8, SH1E€e AS F
ekl fEA7E 2+ odE] okdE Kol o7p Zz)
19e](100%), 7<ll(87.5%), 10:(909% )2 =5 &4 v}
Bt 3 HE Aghs MEe] BEE Mol TS
HHHeg SHY 5 qgic vhd oAy o))
E 71 Fobeluls ndtsl FAHSHER A5 30¢
Z 11:4)(36.7%)7} MIC-2chufel] 2+ o]4h2] ek ul
L& Hof g9 857 F2g HolE Had=dlp
<0.0009) ol#fgt AE witd FHALEE o|FE
Au| | E7 B4 FAe oA g et ofE A
Aol gFE A4l £He|n YEHHoZE of
S 85 kg Holw Fleo| Pul4Ee] e ¥
gollA] 7l ZdE FHHIHe R AAste AHel
ol w23 FHLEF ZE &lelA Fohl HEF
7F MIC-2gkullel] S-AelHu) 1+2] ok yiEE K



FEF 8 5

A=d oleldt £ =ak 2] £AE SRttt
Azrebc), F el 2 g] MIC-2 sheflel] il 22
AVl Al w|BE FHGFel Sele Fdde]
Lol 4 MIC-2 ghfo] Y A vk 3t
o} B olFellAy 140l F 2<llellH Fobl HE
7} MIC-2 thwlol] ok4] whg-& Hglch ol#d %
olHe mBE FHolEst ulBi FHLEF Aol
Eaksloll Sl Fo| EAlE7] el vhebyt A
2 AaEd, A€ AL d4 F4H JZ47)
FE oell4] MIC-2 chefe]] S-o|AL} 1+ 2] ckd
w2 B A4 F40] APk F73 s
MIC-2 thufel] A=52] glZFgke] EHEE= HoF
u]ife] o] EFHe |83 FAE H¥Hsle £
o]},

Bel-2chule FH4H o g o)yl =84E, 4
AEE AL gt o, T2 d¥%E P
aA7lguh, HEA, 2=l e A A e
A #pEEE s, FokollA 14t 189 o]
AHet Baise] XY YHEFF vy B HE
719 FEFeH TREE AE Al AE]
Q&) TE2E F Aoz gAgg

Bel-2 chufollcidt o Aofl4] ERE(ENE A=),
Flater Nabel w Aol A9 Fokbd FPYEZSFE 2+
o]4he] ekdube g Hal o7} ZH7E 4e|(21.1%), O],
4ed|(36.4%) 2 A Jeldx 2 F4AEY A
2 30d] F 216 2(70.0%) HEH FHEH FAH
o7 fag Ho|E Helvhp<0.0002). FHEY F4H
Fol % RE o7} 2+ o]A8 ak4gdulEE 2y
c}. o]efdh AaH= MIC-25hE = w4 el
o] 4 Fdellse] Ewakdo R u]Re] o F4r
9 o] £ ZAE LAY + e AR 4zHd.

H A A EGFS] bel-2 ghe] EH el i
ol of] olalbwl =2 wlEAERFY HS bel-2%
o] XT#e] H4E o Fs E, fbgbellHE bel2
thufe] & o] esmogen receprors] kA &IF WwE:
o], zhadae] A4 gkl bel-2gky] E¥H ol
ots] AS odlFot F4 g®, AFuiete] F44
W2 =qe| St 2§ bel-2ghuie] Fio] A A
98 BaPsiglon) Aol AEEF S A FF°
ol A& bel-2 shlo] R EA,F JE o Fet FHol
glebst Haaled abry] ul =2 EH {3e| g
bel-2 whufjo] chekgh AahE Hodch Moodqtel] 3
g oo its FaerEe A8 BE s G ATt
bel-2 ghafle]] ujghd o2 7ok wh-& B Ed o
= 54 7199 FokellAds bel2 g F#Ho| 15

FAEe BH 9 bel2 ghefa}l MIC-2 cheff E%H 459

4 #7 ebe 2ARH §33 e o] Fel Qg
o] 9e-& AAsHE Azoleta Az

Ee £

FAFez AckE 86edE Miller-Hermelink2] =
A& BEHe g AEFaEia o EHHe AdH
B84E ool §late] W78} TS
Ao Al S Al Peksm MIC-25hu @b bel-2ubkaofl of
a e ] ehE o g Alsfele] o] EiH e e
23 275 HYnal s o] 2HHeR &
5 ==4%3H f8d ne FETFHFIE]
&o] Hol7t gglew WHARE FHAAE Kol ¢
A4Me g Fa3 BiHes Aasgdc =3 H3
o] B8 HolZu} HAY Y| HEE o|FoiF F
ATl = Fohl =7 MIC2ghl S F2 i
sHalglm, 32 2iE Kol Y 4u4E
2 o] el FHFME T HEZF7} bel2 B
wiE £ 2 Fdlale]a AEe] el ERHel o
2ol ol2d THE shitHals delntn 4
eleh. w3 bel-2ghwE v iE FAdEddlA ek
A k& Heo Foke] ey st T dRE M
olm g FAM Foko| FHAE dFslodl Fag 9
Az HEsm 5 godn AEFd

3 n B 8

1. Komstein MJ. Controversies regarding the pathology
of thymomas. Pathol Ann 1992; 1-15.

2. Marino M, Miiller-Hermelink HK. Thymoma and
thymic carcinoma. Relation of thymoma epithelial cells
to the cortical and medullary differentiation of thy-
moma. Virchow Arch [Pathol Anat] 1985; 407: 119-149.

3, Kirchner T, Miiller-Hermelink HK., New approaches to
the diagnosis of thymic epithelial tumors. Prog Surg
Pathol 1989; 10: 167-189,

4. Quintanilla-Martinez L, Miiller-Hermelink HE, Wilkins
EW Ir, Ferry JA, Harris NL. Thymoma. Morphologic
subclassification correlates with invasiveness and im-
munologic features, Histogenetic subclassification cor-
relates with clinical and immunohistochemical features.
A study of 122 cases, Hum Pathol 1993; 24:; 958-969.

5. Miiller-Hermelink HE, Marino M, Palestro G, Schumacher
U, Kirchmer T. Immunohisiochemical evidences of cor-
tical and medullary differentiation in thymoma, Virchows
Arch [Pathol Anat] 1985; 408: 143-61.

6. Pescarmona E, Rosati S, Pisacane A, Rendina EA,



460 gl elthsla) A3 M 5 & 1997

I

12.

13,

14.

15.

16.

17.

18,

Venuta F, Baroni CD. Microscopic thymoma, histological
evidence of multifocal cortical and medullary origin.
Histopathol 1992; 20: 263-6.

Yang WI, Efird JT, Quintanilla-Martinez, Choi N,
Harris NL. Cell kinetic study of thymic epithelial tumors
using PCNA(PC10) and Ki-67(MIB-1) antibodics. Hum
Pathol 1996; 27: 70-6.

Rahilly MA, Edwards CW, Crocker J, Murray P. Epi-
thelial cell type, clinical behaviour and AgNOR counts
in thymic epithelial tumours. Anal Cell Pathol 1991;
3: 203-13.

. Pollack A, El-Naggar AK, Cox JD, Ro JY, Sahin A,

Komaki R. Thymoma. The prognostic significance of
flow cytometric DNA analysis. Cancer 1992; 69: 1702-9,

. Kuo TT, Lo SK. DNA flow cytometric study of thymic

epithelial tumors with evaluation of its usefulness in
the pathologic classification., Hum Pathol 1993; 24:
T46-9.

Tateyama H, Mizuno T, Tada T, Eimoio T, Hashimoto
T, Masacka A. Thymic epithelial tumours, Evaluation
of malignant grade by quantification of proliferating
cell nuclear antigen and nucleolar organizing regions.
Virchows Arch [Pathol Anat] 1993; 422: 265-9.
Pescarmona E, Rendina EA, Venuta F, D' Arcangelo
E, Pagni M, Ricci C, Ruco LP, Baroni CD. Analysis
of prognostic factors and clinicopathological staging of
thymoma. Ann Thorac Surg 1990; 50: 534-8.
Pescarmona E, Rendina EA, Venuta F, Ruco LP, Baroni
CD. The prognostic implication of thymoma histologic
subtype. A study of 80 consecutive cases. Am J Clin
Pathol 1990; 93: 190-5.

Quintanilla-Martinez L, Wilkins EW, Choi N, Efird J,
Hug E, Harris NL. Thymoma. Histologic subclassifica-
tion is an independent prognostic factor, Cancer 1994;
74 606-17.

Dawson A, Ibrahim NBN, Gibbs AR. Observer varia-
tioms in the histopathological classification of thymoma.
Correlation with prognosis. J Clin Pathol 1994: 47-
519-23,

Kornstein MJ, Curran W, Turrisi 111 AT, Brooks 1.
Cortical versus medullary thymomas. A useful mor-
phologic distinction? Hum Pathol 1988; 19: 1335-9,
Ho FCS, Fu KH, Lam S5Y, Chiu 5W, Chan ACL,
Miiller-Hermelink HK. Evaluation of a histogenetic
classification for thymic epithelial wmors, Histopa-
thol 1994; 25: 2]-9,

HHLA, A E, 1R CFAE e6ollell gk o)A gy
el E AT dighgel A 1992; 26: 372-80.

- Levy R, Dilley I, Fox RI, Warnke R. A human thymus-

20,

21.

22

23.

24,

25.

26,

27.

28

29,

3.

leukemia antigen defined by hybridoma monoclonal
antibodies, Proc Mail Acad Sci USA 1979; 76: 6652-6.
Chan JKC, Tsan WYW, Sencviratne S, Pau MY. The
MIC-2 antibody 013, Practical application for the study
of thymic epithelial umors. Am J Surg Pathol 1995
19: 1115-23.

Pezzella F, Turley H, Kuzu I, Tungekar MF, Dunnil
MS, Pierce CB, Harris A, Gatter KC, Mason DY, Bel-2
protein in non-small cell carcinoma. New Engl J Med
1993; 329: 690-4.

Leek RD, Kaklamanis L, Pezzella F, Gauer KC, Harris
AL. Bel-2 in normal breast and carcinoma, association
with estrogen receptor positive, growth factor receptor
negative tumors and in situ cancer. Br J Cancer 1994
69: 135-9,

Chan WK, Mole MM, Levison DA, Ball RY, Lu 0OL,
Fatel K, Hanby AM. Nuclear and cytoplasmic bel-2
expression in endometrial hyperplasia and adenocare-
inoma. J Pathol 1995; 177: 241-6.

Viale G, Roncalli M, Grimelius L, Grazani D, Wilander
E, Johansson H, Bergholm U, Coggi G. Prognostic
value of bel-2 immunoreactivity in medullary thyroid
carcinotna, Hum Pathol 1995 26: 945-50.

Masacka A, Monden Y, Nakahara K, Tanioka T.
Follow-up study of thymomas with special reference
to their clinical stages. Cancer 1981; 48: 2485-92.
Sayler WR, Egglestone JC. Thymoma. A clinical and
pathological study of 65 cases. Cancer 1976; 37: 229-49
Kirchner T, Schalke B, Buchwald J, Ritter M, Marx
A. Miller-Hermelink HK. Well-differentiated thymic
carcinoma. An organotypical low-grade carcinoma with
relationship to cortical thymoma. Am J Surg Pathol
1992, 16: 1153-69,

Perlman EJ, Dickman PS, Askin FB, Grier HE, Miser
IS, Link MP. Ewing’s sarcoma-routine diagnostic uti-
lization of MIC2 analysis. A Pediatric Oncology Group
[Children Cancer Group Intergroup study. Hum Pathol
1994; 25: 304-7,

Ring NP, Addis BI. Thymoma. An integrated clinico-
pathological and immunohistochemical study. J Pathol
1986, 149: 327-37.

Weidner N, Tjoi J. Immunchistochemical profile of
monoclonal antibody 013, Antibody that recognizes
glycoprotein p30/32™° and is useful in diagnosing
Ewing's sarcoma and peripheral neuroepithelioma. Am
J Surg Pathol 1994; 18: 486-94.

Tsujimoto Y, Croce CM. Analysis of the structure,
transcripts and protein products of bel-2, the gene
involved in human follicular lymphoma. Proc Natl



G2 2 59 FAFL £ A bel-2 el MIC-2 ke 8 461

Acad Sci USA 1986; 83: 5214-8,

32. Aisenberg AC, Wilkes BM, Jacobson JO. The bel-2

gene is rearranged in many diffuse B cell lymphoma.
Blood 1988; 71: 969-T1.

33, Pezzella F, Ralfkiaer E, Gatter KC, Mason DY. The

14; 18 translocation in European cases of follicular
lymphoma, Comparison of Southern blotting and the
polymerase chain reaction, Br ] Haematol 1990; 76:
58-64.

34, Hockenbery D, Nunez G, Milliman C, Schreiber RD,

Korsmeyer 5J. Bel-2 is an inner mitochondrial mem-
brane protein that blocks programmed cell death. Nature

1990; 34%: 334-6.

35. Castle VP, Heidelberg KP, Bromberg J, Ou X, Dole

M, Nunez G. Expression of the apoptosis-suppressing
protein bel-2 in neuroblastoma is associated with unfa-
vorable histology and N-myc amplification. Am J Surg
Pathol 1993; 143: 1543-9,

36. Colombel M, Symmans F, Gil §, 0'Toole KM, Chopin

D, Benson M, Olsson CA, Korsmeyer 5, Buityan R.
Detection of the apoptosis-suppressing oncoprotein bel-2
in hormone-refractory human prostate cancers, Am J
Surg Pathol 1993; 143: 390-8.




