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Thymic Epithelial Tumors: Pathological Classification, Prognosis and Tumor Staging
by  Peerayut Sitthichaiyakul
Department of Pathology, Faculty of Medicine, Naresuan University, Phitsanulok, 65000
Abstract Thymic epithelial tumors (TETs) including thymoma and thymic carcinoma, are the most

common primary anterior mediastinal tumors. They are approximately 17-50% of anterior
mediastinal mass detected in patients. The incidence rate of TETs ranges from 1.5 up to 4.9/
million/year. These tumors are infrequent and having indolent growth. Therefore, the studies
for accurate biologic features, prognosis and clinical course of the TETs are still limited. Histo-
pathologic features of the tumors are important factors for evaluating the biologic features of
TETs. Clinical staging is also an important prognostic factor for the tumors. Complete surgical
resection is the treatment of choice for tumors in the early stages. Chemotherapy and radio-
therapy are considered for selected patients. Currently, at least 24 histopathologic classifica-
tions and 14 staging systems have been proposed. The widely accepted histopathologic classifica-
tions and clinical staging systems are summarized and compared in this article. Prognostic
factors for TETs are reviewed. Histopathologic patterns, immunohistochemical staining fea-
tures of the majority of TETs, and guidelines for pathological examination are also summarized
to guide accurate pathological diagnosis and tumor staging. (Thai Cancer J 2018;38:75-92)

Keywords: thymoma, thymic carcinoma, thymic epithelial tumor, pathologic classification, prog-

nosis, staging
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Molecular change

Thymoma type A, B

Thymic carcinoma

Yatay Sanay
Cr 6 aberrations 10-26 35
KIT overexpression 2 79
KIT mutation - 7
EGFR overexpression 70 53
EGFR mutation - -
IGF-1R expression 4 37
VEGF serum levels - Qﬁyu

- Metaplastic thymoma Hwillesanh

1
o

dsznavfiouaadit oy Fassanwiuily unen

o «

sendnguadgLsanszats NEAN Uz IR9AR

ilaruainanenesgisng uazlinuiadide
\@aAL19 immature T-lymphocyte?
. P A '

- Combined thymoma LU{adanteaypad
nida anursonuldvareafianfeunulives
IpeinI9s e UNLLEeIeNua8T A (mixed his-
tologic type) li5aeaz 52.8""

A Py A \ o Ao o

\Hasannitiasanitioysen Indadianeoe1f
wanegtluuy Aossednsrdeluntsifiadansdl

o Q!’ dla/ 2 1 . A .
n9enTwdia e BuNntias [y incisional biopsy
visannsantuilefoaiduian (core needle biopsy)
nsdadeunisAnIafasfiansunisaIngiaTes
dy dl 1 o v o dy
\Wavan aysienlniiadaaiuies uazaniiiesan
Tinau 7 11 T-lymphoblastic lymphoma, neu-
roendocrine carcinoma, paraganglioma Lagan

g A . . ,
Moz lildiileasan (non-neoplastic lesions) L7114

normal thymus tissue %38 thymic hyperplasia®?*

niadauanlsareailasenusazain a1

o =
PNRANTINN 3

nIsWeINsailsA

ANV HUNANLTAE RTINS
sanT3m luszeL 10T (10-year survival) gaaiiinsan
uriazaila l@un 9fia A, AB, B1, B2, B3 uaz thymic
carcinoma WUSREIAZ 97, 95, 92, 81, 62 WAT 29
ANNANAL

fafefiRaadiesiunisnannsailsaaes
ilecenideysiealnada liur

- Te8le (stage) Inelannz Modified Masaoka

30-34

staging®* Safieddine N uwazamz® 1HAnE
g = \ o o :
Lum@mﬂ@umuiwmmmu 262 718 WU1N
o Lo A % o P =
NAIMNNITHIFALUBIBANLLAA @mzw@;ﬁmm THEN
3 AT 4 ANTEULYeN Modified Masaoka staging

o o

dhuiladenfianudrdnyinliinanimnauluinaes

Wasanlfuinndinguidszazaanga (P<0.0001)

- YUNATBILILBIBN ANNNTANEINUIN
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22-24

Him

nuasauwanisa

Type A thymoma

Type AB thymoma

Type B1 thymoma

Type B2 thymoma

Type B3 thymoma

Thymic carcinoma

Atypical type Athymoma
Type AB thymoma
Micronodular thymoma
Spindle cell thymic carcinoma
Paraganglioma
Neuroendocrine tumor
Mesenchymal tumor

Type A thymoma

Type B1 thymoma

Thymic hyperplasia
T-lymphoblastic lymphoma
Type AB thymoma

Type B2 thymoma

Type B1 thymoma
T-lymphoblastic lymphoma
Type B3 thymoma

Type B2 thymoma

Thymic carcinoma

Type B3 thymoma
Metastatic carcinoma

Type A thymoma

d?l dld 1 1 a [~
1npresiiesanifiaunaluningn 7 wuRuns
Tastndsssanananauugeddinaan lfunnng

nauRauIALENNLn (P<0.03)* adailanaiflu

q

v
4 1 1

detiaTsanisiansounli neoadjuvant therapy
ical =2 dl 1 o o rnllw
wifnsAnE A liwLANNARLERTARUTR WA
o :// d” =2 1 o
sarismneeeiasenaslignan il tumor category
189 TNM staging Aaen1saiuunszaziiaualag
International Thymic Malignancies Interest Group

(ITMIG)**® aehslsfimaitiasandayaneaiiiesan

(2
o

a = 1 dl a o dy a dl

alafigefimeuldinnfeeuiudiasentfinau
v a a k2 1% da/ 1
anafiasRanuRansudiayaiuilsaldl

-7l (histologic type) ANuasANTaunadilan
1finraatasanideayfen|nda awnsouleniw

o 1 Y @ 1 A
msnennsnilsauazdnsnisetian 1t 3 ngu Ae
A-AB-B1, B2 uaz B3%%"* qannnsdnunued Fukui
T uLazAME™ NUd1Tin A-AB-B1 dinwuszasdi 1 Au

 na . .
TNM staging 1#5aeaz 98 Tunuzi B3 wuszazi 1

f5aeaz 55 LAz thymic carcinoma NusTRIZA 1
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- A0UZNIRAYANLITU (resection status)

v
o

- NM9LAREG (recurrence)®
. v ¥ a4
- nswninszany llgesantinmans u
fladadrAtyreanisnennsailsa Tneanizlungu
wzaEaysien1nga (thymic carcinoma) uaz neu-
. . =KX Ay o v o
roendocrine carcinoma @QN’H@LLM:W\T%%’]W)?
A9 NNENTINENLBIF NN UABITN A Tialu
L 4 . o
ﬂqumm@mmqmuimm (thymoma) azHLay
Lgﬂuﬁiﬂm1mﬂ@ (thymic carcinoma)®*** Weksler
B uazAnz® Anmtlen 442 918 wudnAnsiae g
e . ) Al
284328LIBATIA (median survival) Tunguidnig
. N A T S T
wnsnszang lilfastninaasduniinguin liinag
UNNTTANE (98 LAY 144 LH91 ANNANSL P=0.013)
- NNIWLNNIE myasthenia gravis gaflui
a U -:4' k2 o 2N o ]
anfenduneadiasiunsnensallsaaasihesisall
31897U91N1IWLNE myasthenia gravis W13
I ] = = o @ o
Hileiszazsanananduiy wazilanianauidugn
flaangn®*
AINNN3ANERY Leisibach P azAme’®
Tnennsfiand (immunohistochemical stain)
g A g
A3 p21 huilesan edianansnilsalilasen
‘luﬂ@:u B2/B3 mixed type thymoma, type B3
thymoma Waz thymic carcinoma WU NguyH
nauanensnissantninesan (overall survival)
AR (P=0.016) Wananiisanudnnis Winauanse
nsfian p27 TulalARLATeTARLIeIRN FINAL

nsnunsfianiag Ki-67 ludnsnga (high prolife-

rative index) Lazn s liiNaLINGRN19ERN podoplanin
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(D2-40) FsEAUNNTRNANN R LT UNINIZANs
Tiladtzuandasan® fayasinaisataiatsonlit

nsfneuiNEndaedtaululilanguaangin

n'ﬁuﬂaszﬂwmtﬁaaanLﬁaqﬁiaulwﬁa
\ & A , o =
nsutisszazaesiiasanitieyseningda J
AN9RNMUNNINNTN 15 F2UL BHRNITULNFILFAT
A.A. 1978 NEFuLNIUaE AD F2ULYR9 Masaoka
(Masaoka staging system) 3n1%1ull A.@.1981%%

o &

Weasanfanuduiusiunimeannsallsa uaz

2,33,35,42

M98119T AN LT BLT BYan AN

nsdiuaimunszuunina1nlag Koga wazmne’”
(Koga modification) ﬁﬁv\iﬂgju Masaoka staging
Tuifaqifu Asunnefy Masaoka-Koga staging
(Modified Masaoka staging) Astiaszes Ty
nsutszavanailesenideysesndadlisums
gaNFULAT NN UNTUANE >

International Thymic Malignancies Interest
Group (ITMIG) BTSN AR A aEEA
LasEiAnna AL NN S sz EIZ 19 Masaoka-
Koga staging feandunnslsziuanndnsanig
ARLN NNIATIANINENBINBNA AL LAY

RINAEUTUA AN LN aNENDINEN >

Inter-
national Thymic Malignancies Interest Group
(ITMIG) wuzinlildnnsudaszazaee Masaoka-
Koga staging rT‘LIV%L‘f:?N@ﬂL@I’auﬁiﬂuvlﬂﬂ/@mﬁﬂﬁm y
(thymoma) LLma\lxﬁ\iLﬁﬂqﬁi@Mmﬁ@ (thymic carci-
)47

noma

UaNAIN Masaoka-Koga staging Wan
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International Association for the Study of Lung
Cancer (IASLC) wag International Thymic Malig-
nancies Interest Group (ITMIG) Staging and
Prognostics Factor Committee fafinn9rini@uanng
WUNTEEZULUL Tumor-Node-Metastasis (TNM)
. 14 a Y L7
staging tnalfsusinuazdinmyidayailae
& = : o o .
Lu’ﬂ\‘iﬂﬂLﬂﬂﬂ_![FI’BNVLV]N@’WWHV]’]i@ﬂ&l’mﬂ’)’]ﬂﬁ‘tm’\m
10,808 9! LteAULNLTERIBNANN TNM staging®™ 2%
{ dy al o ]
WUINLUBNaNTEeE T1 %u@m’]mmmmmwiﬂ
Aanuvanslffenay 1 dawilesenszay T2/3
a o | 1 oy A YR v
TN Iﬂfl"']ﬂ’]ﬁ‘LLW?ﬂﬁ‘Z‘aﬂf;leﬂﬁ]mJu’]Lﬁ@ﬂﬂiﬂﬂ\ﬁ’ﬂﬂ@i
37.5 Tungatlasaniioyseninda (thymoma)

o '

= ' Oy A P2
azfldnanisunsnszanalusentinmaaddenas

5.1 daulunguuziiatioysiannada (thymic carci-
a o 1 1 091 A £

noma) Hemanisundnszanelisantinvandsasia
25 Tinunnsundnszanslusentinuaesluaiia A,
AB uaz B1 lunnusidia B2 uay B3 WusRIIN1g

' | na/ A % v a o | 3
uwsnszanglientinmaaslflndlAeanunguus e
\Waysiannada (thymic carcinoma)® aMnsneiu

I . =l = e
WUI1 TNM staging HAanumsnzanuazNlse o s
NNARTNNY ANTNIHANANAUSTUNINeNIDd
19ALAZIZLZIANITAATN (recurrence-free sur-
vival)®

TuunpulduFeumeunisuiiasse s
731194 Masaoka-Koga staging (Modified Masaoka

staging) uaz TNM staging Ineiagi/13lumnsnen 4

HANNITINY

nsinteasenitieysiannsialsznausion
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ATHNEH NNFRNEILEN Laznng NI INTa wannng

o v

SNEILAALATITNATE19BIAINNNTILNT LD

Masaoka-Koga (Masaoka-Koga staging)®**"*
ANTHFTANUIN TUr e uINUDIL B98N
A11305NEN IENARMNENN9ENGR warRnINeNNgDd
AR International Thymic Malignancies Interest
Group (ITMIG) WUZINNNTHAFA en bloc resection
= = o S A o L
Fagannesan niauazitiatie 13l mediastinum
Tnggau mszenanunisgnatduaLliald wansun
o & A o = = g
ARl od19AEIuININITaNAINTBdLTasan
aan1i % Je1u9nann Weksler B wazAny’’
U 1 1 ogl A | [ d‘
nunsungnszanyllsantinuaes uilademnil
1 d?l dl 1 o =KX a
sanisnensallsareiiasanitiaysenlnda Al
o o o v e & a A o
Fauuztn AL HIAAABNTINLIASY WNENI
NN9AFIANINENBINNUBIA DN LNABITIN G
& A \ o
nenEua esanitatsiannianauauns
1BAFBN1I2ELAY N1FRVELASATNATUNNBLIED
o Y \ Ay Ve &
NRANIHEA iulun s llanunnenfmLiiesan
aanlivna avmnsovinliifjiloaszasi 2 uay 3 &
o P < |
8n9N1990ATIaNEULIN Tasanislungun

Tdaunsoisniiesanasnlfanysnl™

o No o & = ' o
ﬂ’]ﬁ\’lﬂﬂqLﬂNU’]‘Uﬂ Lu@\?ﬂﬂLﬂﬂumfﬂNiﬂ/}N@

2 1
o ‘]Gj A =

Fonfuiileeani navuduaensasaiingm® g
wlindnanafansanliineudnsn (neoadjuvant
chemotherapy) ¥7e1a3HNsA (adjuvant chemo-
therapy) Taednfunumludilaszazi 3 uay 4
d} 1 1 o % Ly 1 o Y Y

fellawnsaddnaantianysnl wudinliigilan

[ 1 a o Vo ] o d”
sraizmananalenInIslEFun1sinfaLaniilasnan

aanlFlunauasiindbanay 36 09 69°%
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A7 4 wamennLBRLIEUNN TN L IYIdng Masaoka-Koga staging (Modified Masaoka staging)
way TNM staging @siiiaunlng IASLC/TMIG™ 42

Jvely  Masaoka-Koga staging (Modified TNM staging
Masaoka staging)
Wevanfveuandaiau T1NOMO

HnsgnanuuaLgaws inannaNMW

I a EnsgnanupasnAETeuALlTa
TA8IN19MI9AN19qaNneNBINEN
b iavangnaturuualgalilduiiaite
o P o
Inifadnmvizeiiieitielasiusaur
Wesandafniu mediastinal pleura
A dl 1 o o 1= a
wsaidadiuinla Tnadsliinisanann
r_‘l!’ o o 3 I~ ]
I wesengnawlldsedansdinanes u
- fafiuilengdaw mediastinum
4w o
- 1Elaviuiala

-an vize ielintandan viscera

- &utszam phrenic 9178 vagus
A ]
- NARAIADA 1LY
a KX a o I o 2 a
fnstiafiniulenvideedanziiianes
VvV a uwwsnszanghlanudedduileniteidie

Y oog & y & o
wwaqu@guwmnnwmmanmn

b uninszansllsentinmaesseadtay

' 1
= [

=
aunagr1lnag

U

T1a \Wasandualgavizadinisgnansly mediasti-
nal fat

& a o . .
Tb Lumﬂﬂuﬂ’]mﬂmﬂﬂm mediastinal pleura
T2NOMO

Y o

T2 asangnannliiiadiusiala (pericardium)

q

T3NOMO (llla) T4NOMO (IlIb)

73 An1sgnanwlyl T4 fnsgnanalyl
-1lam - MaeAIAeA aorta
- Brachiocephalic vein - Intrapericardial

- Superior vena cava pulmonary vein

- wifedesan (chestwall) - nanuiilariala
- @udszam phrenic - NARAAN
- UARARIUNT

N1MO ¥38 NOM1a (IVa)

N1 unsnszanelal anterior (perithymic) nodes
Mia uninszanenflufiewiasandanniiie
Hanlen siveidetvinla

N2 58 M1b (IVb)

N2 wwinszane'll deep intrathoracic 3@
cervical nodes

M1b finnsuninszanelulilifediedasmidaadens

o
welnadu 7
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nann1sinEuAassrasinaf1989Ana
Masaoka-Koga staging @@ﬂvl,@w'wfa@v\imﬂﬁﬂﬁ%’mw

- 3xpi2 1 Wnnashaasiex Indanavuna was
Lf‘:ﬂlﬁlﬂimm@u (radical thymectomy; complete
surgical resection of thymus and surrounding
mediastinal tissue)

- 3xpiz 2 Wnnashaasiex Indaravua was
e alngsaniduiy anafiansannisansua
lungaidanandegs

- svair 3 Wansaunlfieaitntnsandy
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VIURNAIARN
o dy dl 1 % d?l
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- NMsaNsaINinnsgnaINTaiilasen
VLﬂﬂ”umﬂgmmmﬁmaﬂ (capsular invasion) Az
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ADINAITUNAINNNIATIANIRANNEINEN ATH
Anmnesana L

& A a & '
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299 Masaoka-Koga classification
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5. 28UaAN A TWNN U Ineaniznacl
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