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Classificatiof ThymicTumors

A A.Thymomas
A Type AThymoma
A Type ABrhymoma
A Type BIThymoma
A Type BZrhymoma
A Type B3rhymoma
A MicronodularThymoma
A MetaplasticThymoma
A MicroscopicThymoma

A B.ThymicCarcinomas

A Sguamousellcarcinoma

A Basaloiccarcinoma

A Lymphoepitheliatarcinoma

A NUTcarcinoma

A Clearcellcarcinoma

A Low gradepapillaryadenocarcinoma
A Mucoepidermoidcarcinoma

A Carcinomawith adenoidcysticcarcinomafeatures
A Enterictype adenocarcinoma

A Adenocarcinom&OS

A Adenosquamousarcinoma

A Sarcomatoictarcinoma

A Undifferentiatedcarcinoma

A CarcinomaNOS

A Carcinoid

A Smallcell carcinoma

A Largecellneuroendocrinecarcinoma



Epidemiologwyf Thymomag the most
commonsyndromes

AMyasteniagravis

ALimbicencephalopathy
ARedcellanaplasia
AHypogammaglobulinaemia
ALichenplanus

AMany more havebeenreported, but arerare




Geneticfindingsin Thymomas




Classification of Thymomas

AThymomasn general indolenttumourswith tendencytoward
localrecurrencerather than metastasis

AMay or maynot be extensivelyinfiltrated by nonneoplastic
Immature lymphocytes

AType Ghymomasithymiccarcinoma}; iInvasive, highiscof
relapseanddeath (0.06 %wof all thymicneoplasm$

AAnnualincidence 1 ¢ 5 / million population
APatientsage peakincidence40c¢ 60y (range7-89)
AEtiology unknown

Aln 50%detectionby chance(chestradiography
ALocalization90% in anteriomediastinum




Tumorsof the mediastinum topography

AUppercompartment thymomas thyroid neoplasmslymphomas germ
celltumors

AAnterior compartment thymomas thyroid neoplasmslymphomas
lymph node metastasisgermcelltumors, paragangliomascystsof pleura
andpericardium

AMediancompartment lymphomas lymphnode metastasis
paragangliomadronchogeniacysts oesophageatliverticulae

APosteriorcompartment neurogenictumors, schwannomas
neurofibromas ganglioneuromaseuroblastomasparagangliomas
gastroentericcysts

AMost commontumorsin mediastinum thymomas(~30%)Jymphomas
(~40%)germcelltumors, mesenchymaiumours (~20%)




Antibodiesusefulfor thymomadiagnosis

AKeratinantibodies
AK19cortical medullary
AK10:mature medullary Hassaltorpuscle

AP40:cortical medullary

ACDmarkers
ACD5:Tcells epithelialcellsin SCC
ACD20Bcells epithelialcellsin A and ABhymomas

AKITIn SCC
ATdT immatureTcells also CD99




Stagingpf thymomas

TheMasaokastagingsystem

most widely usedstagingsystem basedon the extent
of invasion

Goodcorrelation with the 5- and 10year survivalrates,
basedon WHO schema(Kim, 2005).

A Stage F Macroscopicalljcompletely encapsulatedwith
NO microscopiccapsularinvasion

A Stage I
A lia Microscopicinvasioninto the capsule

A lib Macroscopidnvasioninto the surroundingfatty
tissue mediastinalpleura, or both

A Stage Il Macroscopidnvasioninto neighboringorgans
(eg, pericardium greatvesselslung)

A StagelVa- Pleuralor pericardialdissemination

A StagelVb - Lymphogenour hematogenous
metastases

ATNMc will be updated soon
OthTNM

Alaencapsulated
A lamicroscopidnvasion

A laMacroscopidnvasion
Into the surroundingfatty
tissue

A1b mediastinalpleura
A2 pericardium
A3lung, etc

A4 aorta



Stagingpf Thymomas Masaoka
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Classification of Thymomas

Type AThymoma(spindlecellth, medullaryth):
A4 ¢ 19 %of all thymomas >20 %myastheniagravis
rarelypure red cellaplasia

AHistology neoplasticthymic epithelialcells, spindle / ovashape no
nuclearatypia few nonneoplastidymphocyteqcysts rosettes glandular
features meningiomalike whorls, glomeruloidbodieg

AMostly Masaokastagel, anterior mediastinum
ADD:mesenchymaheoplasms

ARarelychromosomeabnormalities chromosomes (oss shortarm-
Wagner K 2003)? Aggressivelinicalcourse t(15;22)(p11;q11)

A Prognosistongterm survival(15yearsor more): 100 %



Recentadvancesn Thymomeclassification
ITMIG

ATherearerare casef Type AThymomaswhich
do notbehaveindolent; they insteadset
metastasis

AThereforea new classificatioris underdiscussion
possiblyseparatingAl and A3raetastasi$

Aand inadditionthere are possibilitiesof switching
from Ainto B



Type A Thymoma




Type A Thymoma




Metastasif an Athymomacg A3”




Classification of Thymomas

Type ABhymoma (mixedthymoma)
AMost or secondmost commontype

AMean age55y fange29¢ 82y)

A15 - 43 %of all thymomas 16 %massociatiorwith
myastheniagravis



Classification of Thymomas

Type ABhymoma (mixedthymoma)

AHistology: foci with featuresof Type A andoci
rich iIn nonneoplasticlymphocytes segregation
of theseareasindistinct or sharp,amount of
two componentsvariable

A> 70 YMasaokastagel, anterior mediastinum
(stagell 20% stagelll 6%,stagelV 1%)

APrognosisiongterm survival (15 yearsor
more): 90 %

ADeletion of chromosomeé common




TYPE AB Thymoma







Classification of Thymomas

Type Blthymoma (lymphocyterich
thymoma, predominantly cortical,
organoiad)

ARelativelyrare: 9¢ 20 %of all thymomas
AMeanage 41¢ 47y
A> 50%associatedvith myastheniagravis



Classification of Thymomas

Type Blthymoma

Histology. resemblanceo normal functional thymus ¢
large amount of cellswith appearancealmost
Indistinguishablefrom normal thymic cortex and foci
similarto thymic medulla. Occasionallydistinction
betweenthis tumour type and normalthymus not
possible onmicroscopicexamination

A55 %Masaokastagel, 25 %invasionof mediastinalfat
(1), rarely lll and IV

ALongterm survivalrate (20yearsand more): 90 %



Classification of Thymomas

Type Blthymoma

DD normalthymus:
AExces®f cortical areas
AlLessedegreeof lobulation

AMedullary areasin immediate proximity to septa
and afibrous capsule

AThesethymomasare lymphocyterich (immature)
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Classification of Thymomas

Type Bahymoma (corticalthymoma,
polygonalcell thymoma)

A20 ¢ 42 %of all thymomas
A> 70 Yassociatedvith myastheniagravis
AMean age 47¢ 50y, range 13- 80



Classification of Thymomas

Type Bahymoma

Histology heavypopulation of nonneoplasticlymphocytes
scatteredneoplasticepithelial cells plump cellswith
vesicularnucleiand distinct nucleoli. Often perivascular
(prominent) spacegesultingin palisadingeffect.
Resemblancdéo Type Blthymoma (predominanceof
lymphocyteg but lessconspicuousor absentmedullary
differentiation.

A10-50%stagel, 13¢ 53 llor Ill, metastatic |V 9% distant
metastaseq1VB) 3%

ALongterm survival (20 yearsc freedom from tumour
death): 60 %







B2Thymoma
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Thymus: key diagnostic point

ATheelaboratecytokeratinpositive
meshworkof thymic epithelialcellsis
foundin thymoma but not inareas
with thymichyperplasieor lymphomd



Classification of Thymomas

Type B3hymoma (epithelial thymoma,
atypicalthymoma, squamoid
thymoma, well - differentiated
carcinomg

A10¢ 25 %of all thymomas
AMean age 45¢ 50y, rangel14c 78y
A45 ¢ 70 Y%associatedvith myastheniagravis



Classification of Thymomas
Type Bdhymoma

AHlstoIogy epithelial cellswith round or polygonalshape mild or no
atypia, minor componentof nonneoplasticlymphocytes(sheetlike
growth of neoplasticepthelial cellg). Often calcified¢ paradoxically
small(< 3 cm)

AUsuallynot encapsulated vaguelyinfiltrative (mediastinalfat, adjacent
organg. Anterior mediastinum Masaokastagell or Il 15¢ 38%,stage
IVA (pleuralspread, IVB (istant metastaseslung, liver, bone soft
tissue) 15%

ALongterm survivat 40 %

AFrequentgeneticimbalances Recurrentgeneticgainson chromosome
19, recurrentlosseson chromosome6 and 13



Type B3 Thymoma
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Classificationf Thymomas
Rareentities

Micronodularthymomawith lymphoid stroma
A1-5%o0f all thymomas anterior g,%t;gy@&ggn@bl
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separatedby lymphocyticstromé =
AExcelleniprognosis
AMeanage: 58y 2
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Metaplasticthymoma (thymomawith pseudosarcomatous
stroma, low grademetaplasticcarcinomg
Histology well circumscribedumour with anastomosingslandsof

»

lobulate€




Metaplastic
thymoma




Classification of Thymomas
Rare entities

Microscopicthymoi \*{'\ 3, SN
proliferations <1m s i R S o e,

wl15%myastheniagravis
Histology markedheterc 7
immature Tcells '



Classification of Thymomas
Rare entities

Sclerosinghymoma: rare (<1%),
featuresof conventionathymomaswith
collagenrich stroma

Lipofibroadenomasimilarto
fioroadenomaof breast sharedeatures
with thymolipoma Unknown whether
fibrolipomatous epithelialcomponent
or both are neoplasticor hamartoma




Classification of Thymomas
Combinedthymic epithelial tumours (composite

t
t

nymomas compositethymoma- thymic

carcinoma mixed neuroendocrinecarcinoma-

nymoma)

Aat leasttwo distinctareaseachcorrespondingo histologic
typesof thymomasandthymic carcinomagincluding
neuroendocringhymomasg

APercentagef eachcomponentshouldbe specifiedin diagnosis
(Type ABhymomais separateentity anddoesNOT falunder
this category

ARare:mostcommomare B2/B3thymomas(10%)
AMost aggressiveomponentdeterminessurvivaltime



Combined B2 / B3 Thymoma
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Classification of Thymomas

Type Ghymoma (thymic carcinomg

AEvolutionfrom pre-existingthymoma?
A5-year and 10yearoverall survivalrates 38 % and 28 %
ARareassociationwith autoimmunedisease

ADefinite cytologicatypia, histologicfeaturessimilarto carcinomas
of other organs

Aln contrastto type A and Bhymomano immature lymphocytes

ASubtypessguamouscell (epidermoid), IP/mphoeplthellomallke
sarcomatoid(carcinosarcomg clearcell, mucoepidermoid
paplllarythymlc undlfferentlated thymic carcinoma



Thymic carcinomas (type C)

ASquamous cell carcinoma
ABasaloid,
AMucoepidermoid
Alymphoepitheliomalike
ASarcomatoid

Aclear cell

AAdenocarcinoma
APapillary
ANon-specified

AUndifferentiated carcinoma
ACarcinoma with t(15;19) translocation



Sguamous cell carcinoma

ALooksimilarto other SQC
AMost often do not keratinize

ANecrosigs common
AExpreswseryoften markersand CD5, CD70, CD117 (KIT)

ALymphocytesvithin SQGare mature andthus negative forTdTand
CD99 this helpsin differentiatingit from B3 Thymoma
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Basaloid Carcinoma

ASimilarto basaloidcarcinomaof the lungthisisa high gradéumor,
with typicalpalisadingof tumor cellsandlobular growth pattern

AMitosisfrequent
ASometimegroteinsfrom basallaminabetweencells
APositivefor kerating EMA, CD5






Mucoepidermold carcinoma

AAspulmonaryMECGit is characterizedy a dualdifferentiation toward
glandularand sqguamousepithelia

AConcomitandifferentiation canbe found in singlecells
ALowgrade and higlgrade
AExpressiomf myoepithelialmarkercanoccur



Lympoepitheliomdike Carcinoma

ALike pulmonary LELC this is an undifferentiated large cell carcinoma
with predominant lymphocytic stroma

Aln contrast EBV+ktases are neither related to ethnicity nor prognosis
AForm syncytial sheets

APositive for LM\Atytokeratins, CD5, bcl2

A

_ymphocytes are positive for CD3, CD5, CD20, negative for CD99 anc
TdT (mature!)
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Lympoepitheliomake Carcinoma




Clear cell carcinoma

ABlandlookingtumor cellswith clearcytoplasm(similarto lungand renal
CCCQC)

AGlycogerstainswith PAS
ANo prominentvasculametwork incontrastto renal CCC

APositivityfor CD5helpsin Diff.Diagnosis

ADiff.Diagnosis

AThymomawith clearcells dispersedwithin thymoma lymphocytic
stroma

ARenal CC®@asculametwork, if positivefor vimentin (coexpressioh
APulmonaryCCCmorphologicallynot possible




Sarcomatoid carcinoma

ASOs an undifferentiatedcarcinomawith sarcomatoid
features spindlecells epithelialcells(mostoften squamoid

Alf heterologouselementsare present carcinosarcoma
(osteosarcomarhabdomyosarcompa



Sarcomatoicarcinoma
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SarcomatoidCarcinomalifferentialdiagnosis

ABiphasidviesothelioma
AExpressiomf K5/6, podoplanin calretinin

AMetaplasticThymoma

ABland spindleells welkdifferentiated squamoidislands
resemblingcorpusclef Hasall

ASynoviaSarcoma
ATranslocation t(X;18)ith SSX1/S¥$SX2usiontranscripts



Adenocarcinoma

APapillaryadenocarcinoma
APapillaryandtubular pattern, psammomaébodies+
ALowmitotic counts
APronounceddesmoplasticstroma
AOften combinedwith thymoma

ANon-papillaryadenocarcinoma
AWith tubular or salivaryglandlike morphology




Papillary Adenocarcinoma

ADifferentialdiagnosispositivity for BerEP4, CEA, CD5
APapillarythyroid carcinoma
AThyroidbindingprotein
AEpitheloidmesothelioma
ACalretinin
APapillarypulmonarycarcinoma
ATTF1, SurfactamtpoA




Carcinoma with t(15;19)

ARare, ag%ressi\lethal carcinomaof childrenandyoungadults(age
rangeb ¢ 34y)

AHistology Undifferentiatedcarcinomawith largecells
AHigh gradeatypia

AHighmitotic counts

ASometimessquamoidor glandularislands

ASheets andyncytiawith few scatteredlymphocytes
ATranslocation t(15;19fusiongeneBRD4NUT

ADD:malignantlymphoma germcelltumour, t(15;19) negative
carcinomas

AAveragesurvival 18weeks




Carcinoma with t(15;19)
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Differential Diagnosis

ALarge cell undifferentiated carcinoma
ANegative for translocation

ALarge Bcell lymphoma
ANegative for cytokeratins, positive for lymphoma markers

AEmbryonic carcinoma
ANo translocation

AMetastasis of malignant melanoma
AS100 positivity



Undifferentiated carcinoma

ASheets and nests of large undifferentiated highly malignant tumor
cells

ALarge round vesicular nuclei
ADiagnosis of exclusion: large cell with t(15;19), large Bcell lymphoma



Undifferentiatedargecellcarcinoma



