Pathology of Mesothelioma—TInai et al

Table 3. Histological Classification of

Mesothelioma

1. Epithelioid mesothelioma
2. Sarcomatoid mesothelioma
1) Desmoplastic mesothelioma
3. Biphasic mesothelioma
4. Variants
1) Lymphohistiocytoid mesothelioma
2) Anaplastic mesothelioma
3) Deciduoid mesothelioma
4) Well differentiated papillary mesothelioma
5) Others

Figure 3. Histology of epithelioid mesothelioma (HE). Tu-
mor shows papillotubular structure or solid growth of epi-
thelioid cells.
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Figure 4. Histology of sarcomatoid mesothelioma (HE).
Tumor shows fascicles of spindle cells.

Figure 5. Histology of biphasic mesothelioma (HE). Be-
tween epithelioid mesothelioma in right side and sarcoma-
toid mesothelioma, the transitional pattern is seen.
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Figure 6. Histology of lymphohistiocytoid mesothelioma
(HE). Poorly differentiated tumor resembles malignant
lymphoma or lymphoepithelioma shows positive for meso-
thelial markers such as calretinin or D2-40.
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Figure 7. Histology of deciduoid mesothelioma (HE). Tu-
mor is composed of large polyhedral cells with abundant

and clear cytoplasm. Tumor cells are positive by calretinin
or WT1 as mesothelial marker.
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Table 4. Proportion of Mesothelioma by Histological Type

Cases reported by
Histological type questionnaire

Cases entered to

group study French mesothelioma

(837 cases) (116 cases) panel
Epithelioid type 479% 62.1% 60%
Sarcomatoid type 184% 20.7% 9%
Desmoplastic type 12%
Biphasic type 22.0% 172% 16.5%
Others 9%
Unknown 11.7%

Table 5. Differential Diagnosis from Mesothelioma

1. Epithelioid mesothelioma Pleura:

Peritoneum:

2. Sarcomatoid mesothelioma Pleura:

Peritoneum:
3. Desmoplastic mesothelioma Pleura:
4. Biphasic mesothelioma Pleura:
Peritoneum:

Adenocarcinoma, lung
Metastatic adenocarcinoma
Reactive mesothelial hyperplasia

Serous papillary adenocarcinoma, ovary
Peritoneal serous carcinoma

Sarcoma, chest wall, pleura or lung
Sarcomatoid carcinoma, lung
(spindle cell ca.. pleomorphic ca.)

Sarcoma, abdominal wall, peritoneum or intestine
Fibrous pleuritis

Carcinosarcoma, lung
Pulmonary blastoma, lung
Synovial sarcoma (biphasic)

Carcinosarcoma, uterus or ovary

BT, PREECOMRBITNSEBPIIKRE LRE
2O BD, HEZNIIEERICRE L CEENH S 2
DICIRROBARI 2L, NEFERBEETH S LB
ShTLZE S B (normalsized ovary) 2% 5. X 5iCE
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COBEELBEEGEENRES Y SO THRERIZLD
RG22 EISHERF L2 TNELR S VWEBEOVLEDT
5.
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CAMS.2 CH B cytokeratin % EMA OB HRIIE WIS,
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modulin 2 L ERIPFEORBE< - —L VR B, 27
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Table 6. Comparison of Immunohistochemical Findings between Epithe-
lioid Mesothelioma and Lung Adenocarcinoma

Proportion of positive cases (%)

Antibody P-value
Epithelioid mesothelioma Lung adenocarcinoma
Calretinin 83/87 (954) 17/51 (33.3) < 0.001
WTI1 82/84 (97.6) 8/51 (15.7) < 0.001
AE1/AE3 88/88 (100) 51/51 (100) -
CAM5.2 84/87 (96.6) 51/51 (100) 0.18
Cytokeratin 5/6 54/78 (69.2) 21/51 (41.2) 0.0016
Vimentin 80/88 (90.9) 24/51 (47.1) < 0.001
EMA 84/88 (95.5) 51/51 (100) 0.12
Thrombomodulin 57/84 (67.9) 10/51 (19.6) < 0.001
Mesothelin 64/83 (77.1) 36/51 (68.6) 0.31
CEA 6/86 (7.0) 50/51 (98.0) < 0.001
CA199 7/40 (17.5) 37/51 (725) < 0.001
CA125 34/40 (85) 41/51 (80.4) 057

Naspin A ¥p o~ —H— %2 5.

P JiE 264 o Bz il & BT 0D P B 0D SR BEARLRR A L2 O B £ D RS SR
BT SHE Table7 L% 5.13 ZOXRTHALE, AEL/
AE3 & %5 v ix CAM5.2 (Figure 10) & \»9 cytokeratin
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&, 2T100% OWERIPEEIZBIITE . oW iE
IR BT R 2R TAT PREEE L Tl
T—A— LTHWS. 6l A B AEIZ BT 5 myo-
globin, myoD1 22 ¥ THh 5. HidkD T & £, WHERIF R
JE VBl RS O PIBEBRAR & DEN UL ETH L0, T o8
&1X AE1/AE3 » 5\ X CAMS2 ixmi# & BT, &
BHNIAHEE &2 5. £ 2 Chilalk L7z PIERFT R o 38l 7 B
FALEL L 72 B A%, calretinin 72 & DAk o> o Bz IE o
T—H— DS IC R A T L SR HE IR L
THEE»E»ZZHT5Z L2RO N5,

JERS b Rz i & DR EHE ORI T, BB o> b B R b g i
T % calretinin, WT1, thrombomodulin, mesothelin,
D240 2 EDME oS LRk PREEE L TOBEYE
T—A—reY 55, —JF, IEMTEMEL LS MOC
31. BerEP4, estrogen receptor (ER) % &% fhRZJED
BEi~r—A— L LTHWSZ gD LS. 1

LWL VEDN & WA D P M ATER & R ARz
JiE DBV 35\ TRIEM B LR a2 TG AT I
WTit@miEDH o LA TH LA, EMA & p53 itk
T, desmin ’BEWTH 2 Z L%, hEBEOBIIZIZEF
TR Ta % (Figure 11a, 11b, Figure 12a, 12b). #
HEVERI 2 & MR R b O OB ET D, B
THE desmin AT 5 Z & (Figure 13a, 13b), ##

(Kushitani et al, 2007)

Figure 8. Immunohistochemical findings of epithelioid
mesothelioma using antibody for calretinin. The nucleus is
strongly positive and the cytoplasm is weakly positive.

Figure 9. Immunohistochemical findings of epithelioid
mesothelioma using antibody for D2-40. The cytoplastic
membrane is strongly positive.
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Table 7. Comparison of Immunohistochemical Findings
between Sarcomatoid Mesothelioma and True Sarcoma

_ Proportion of positive cases (%)
Antibody

P-value

Sarcomatoid mesothelioma  True sarcoma

Calretinin 39/44 (886) 14/47 (298) < 0.001
WTI1 39/44 (88.6) 20/47 (426) < 0.001
AEl/AE3 38/44 (864) 2/47 (43) < 0.001
CAM52 41/44 (932) 3/47 (64) < 0.001
EMA 22/44 (50) 5/47 (10.6) 0.001
Desmin 5/44 (114) 25/47 (532) < 0001
a-SMA 24/42 (57.1) 28/47 (59.6) 081
S-100p 18/41 (439) 17/47 (36.2) 046
CDh34 2/37 (54) 20/47 (426) 0.0001
KP-1 27/41 (65.9) 38/47 (80.9) 0.11

(Kushitani et al, 2007)
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Immunohistochemical findings of sarcomatoid

Figure 10.
mesothelioma using antibody for CAM5.2. The cytoplasm is
strongly positive.

Figure 11.
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(a) Mesothelial cells on the surface visceral pleura (HE). (b) The cytoplasm of those cells is posi-
tive for desmin by immunohistochemistry.
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Figure 12. (a) Epithelioid mesothelioma is limited on the pleural surface (HE).(b) The tumor cell is negative

for desmin by immunohistochemistry.

Figure 13. (a) Histology of fibrous pleuritis (HE). (b) The spindle cell is positive for desmin by

immunohistochemistry.

Figure 14. (a)Histology of desmoplastic mesothelioma(HE). (b) The spindle tumor cell is negative for desmin
by immunohistochemistry.
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Improvement of Accuracy in Pathological Diagnosis of Mesothelioma
—Present and Future—

Kouki Inait

ABSTRACT —— Recently in Japan, the incidence of mesothelioma has increased extremely, as a reflection of amounts
of the use of asbestos in 1960's through 1990's. By the establishment of a new law for non-occupational asbestos-
exposure in addition to the present system for occupational asbestos-exposure, the relief and compensation has be
widely provided, and in these condition, the diagnosis of mesothelioma is an important point, and in particular the ac-
curacy of pathological diagnosis as mesothelioma is required. As mesothelioma is a rare tumor in the past and the his-
tological type shows a wide variety. diagnostic accuracy needs to be improved. As immunohistochemical staining is
very useful using various antibodies as positive or negative markers of mesothelial cells, it is recommended that the
diagnosis should be made by éelecting adequate antibodies according to the histological types of mesothelioma. (JJLC.
2007:47:945-950)
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Figure 1.
asbestos.
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BREOIELALIRTARI VBERICEI 2 EHAITE S
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(Figure 1).
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AMEEFETIR, TRERZBERIIFEMEMATAI
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BEISNhDZZI LR o7 ZOMHE, 2006583 Ar 5
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(Tablel). ZH 6L FLH IO 1EMIREL BT
VAt FEBHELERRICS CHREMTOREROR
WMEWELEL VI XS,

ZH LR EBORMIE, EIFICBITATANRI IO
MAROMER D P T 1960 F40H0 5 1975 FEE TOEWA

2002 2003 2004 2005 = 2008

(year)

The number of mesothelioma in the occupational exposures to

Table 1. Number of Cases with Mesothelioma in
the Non-occupational Exposure to Asbestos Relieved
by New Law (March 2006-March 2007)

841 cases

628 cases (74.7%)
76 cases (9.0%)
137 cases (16.3%)

The number of applicants
Cases with confirmed diagnosis
Cases with denied diagnosis
Cases with deferred decision

BOSMEEFTLTWAS.l PN MNBEOBEH,S
FRIBORAE (B4) ¥ COBRPMITH 0 ELBNE
NA2DT, PHREOAMZ ZORHOBAR (KIFT
ET7ARR FOEERIEILTHHENOT, MAR=H
FELTIV) BEMLLZELORBTH S & LTIEIZ
fs@vievs, F7z, BBET7 AN MERR L hRiE
DREMEXBLLEF—7I12E 3L, TARZAMNMEEE
200 b SO E PRl BINRET S L OEREND D,
INEDTEDEE HIE, FITIE 2010~2020 £ DK
12, 1960~1975 SEEDOM D30 F b DT AN MMEH
BERBLTHIS00FOREENRET L EICE
5, MHINZZT7 AR MEMEOHIER EMH S B
DI FRETHLDT, I LAHELOEILTD
T3 E 5 L OMEEIL 2V Af, FIRTIESEEHE 1,000 5
26 1,500 Bl EEOBEEZHEBEL T2 20 E%R
SwnwkBbihs,

2. FRIEOKREZHOBE

FREIEOBRSEHOBRIRIE, XMEHLCTERHL2 Y
OWBICIHOEZ 2R LV Db, TOMEEIRHVE
vz v, o THIRSRLER - FHH 2V IHER
HTx oM OREEMBHIERS D Z &k
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Pathological Diagnosis as Mesothelioma—Inai

Table 2. Materials of Diagnosis in the Death-
certified Cases Diagnosed as Mesothelioma (2003)

Materials No. of cases (%)

1. Cytology only 12 (11)

2. Histology (HE) only 63 (57)

3. Histology (HE) +cytology 8 (7

4. Histology (HE) +cytology + 3 3)
immunohistochemistry (IHC)

5. Histology (HE) +IHC 25 (23)

Total 111 (100)

HE: Hematoxylin and eosin staining, THC: Immunohistoche-
mistry.

Table 3. Review of Death-certified Cases Diagnosed
as Mesothelioma (2003)

Category of diagnosis No. of cases (%)

5: Definite 62 (56)
4: Probable 23 (21)
3: Possible 12 (11)
2: Unlikely 6 (5
1: Definitely not 8 (7
Total 111 (100)

5%, ZORBHMBZETAEIE LB OBBELHHFIC
HERETHERNE, TOBELELTHILVBEBTD
5.

BERICBITAHEEOELBLTET LENT, ELEY
DE LG ERIC L ZHAHE (BEEEHE) ob L
T, 2003 4 (FRL 15 4E) oS LCRRCEOH Ty
5 877 FliionwT, ZORKRAAR, ERTRE L UHHE
FIRTBRJ[LAZENDHD.2 209 b 111 Fllcow
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MRS AR, MEERD LIV T Oy 2 T
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111 BIDBHIREL & 7o 5 2B DO PHIERIE Table2 D & 9
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FEAMBAL Mg % 1T H 3 HE B0 A THES I 250
ToNTHEHN, RVOFEESDHTVEIELTH
5. Tho 11l BlIonT, RADVEKRE, REBEE
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DATFTT) =25 THhBE, Table3 DX H 2k o7,
Fhbb, #F7 ) — 2(Unlikely, ZHFORYMEIME )
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S, EDOETIESHT % A5 & (Table 4), FD% i3I,
MRS B WIS O EMIBBER Chots. 25
LR UEEZ RSB ZVEREZELITALE, U E

Table 4. Revised Diagnosis of Death-certified Cases
(2003) with Unlikely Or Definitely Not Categories

Revised diagnosis No. of cases (%)

Adenocarcinoma 5 (36)
Pleuritis 4 (29)
Reactive mesothelial hyperplasia 2 (14)
Solitary fibrous tumor 1)
Malignant lymphoma 1 (D)
Rhabdomyosarcoma 1 (D

Table 5. Histological Types of Mesothelioma (WHO
Classification)

1. Epithelioid mesothelioma
2. Sarcomatoid mesothelioma
1) Desmoplastic mesothelioma
3. Biphasic mesothelioma
4. Others

1) With heterologous elements (chondroid, osteoblastic
rhabdomyoblastic, neurogenic sarcoma-like)

2) Adenomatoid tumour-like

3) Lymphohistiocytoid

4) Myzxoid stroma deciduoid

5) Multicystic

6) Clear cell

7) Small cell and poorly differentiated or anaplastic

DIZIXFRBEMPRACHERD L2 ) ThEEETH
D, 877BIFRREMT B T o 72 848 #l &= @ 501 Bl
(59.1%) H4EiZ 1B, 176 B (208%) A4 2B L3
HERh TR WERBA NSRBI NAFTHY, B
ELREELFREOZIICERL TRV L21HIT5
N3, ZoBWiE #BARTHE LIS ChEEOHEBBRIZIS
BTHY, BEHENZLANVTELE L OEFBWHH AT
HIivHiTonts ZoHE LTI ChesnimEE
B2 @B & BEICAT ) Bk, ThbLRETIZSHEED
Pk E W BB ENRE L ITo T35, oh
FTRE) LAHBICELIZFBNLREFT U AERLD
HHREITOR TV b o/l ilibiELILNS.

3. hREOREBEIE

FREBEOMEBESE (Table5) XEHTHBEI &2
5,3 FOBMICELTENTRERBEPE L, FIEto
HMBHEICENNRNBRLILEZSHICBL I ENK
YTHB (Table6). MMRBHICATRLIWHEEOE VL
BRIGEEBOBE, WETHOIMOBRE METHh
RN D B IR B OERER DS 5 VISR R O BHM
BBEOENIVETH S, OBHSIGHEBHEA R
HMAIOEBEFERF LTV AT, 0K E, hEMRT
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Pathological Diagnosis as Mesothelioma—Inai

Table 6. Differential Diagnosis in Mesothelioma

1. Epithelioid mesothelioma Pleura:

Invasion of adenocarcinoma of lung

Metastatic adenocarcinoma involving pleura
Reactive mesothelial hyperplasia {pleuritis)
Peritoneum: Serous papillary adenocarcinoma or clear cell adenocarcinoma of ovary
Peritoneal serous carcinoma
Reactive mesothelial hyperplasia (peritonitis)

2. Sarcomatoid mesothelioma Pleura:

Primary or metastatic sarcoma involving pleura

Invasion of sarcomatoid carcinoma of lung

Peritoneum: Primary or metastatic sarcoma involving peritoneum

3. Desmoplastic mesothelioma Pleura:

4. Biphasic mesothelioma Pleura:

Fibrous or organizing pleuritis
Carcinosarcoma or pulmonary blastoma of lung

Synovial sarcoma (biphasic) involving pleura
Peritoneum: Carcinosarcoma of female genital organs or others

s 2B E MR LRSS D VIIIPROKRE LET
BHEE b —h— AL TREMBILENERE
2T, FORREBEMNCHET 2 LU ETH 5.
bbb, PEMIE~—#H—& LT calretininn, WTI,
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MoORFEND~—Hh—& LTIZCEA, TTF-1, Napsin A,
surfactant apoprotein 2 &' % W5 .4 W L IEREF
12 100% ChwWI ki ENTIEES 2L, EEO—
DAEVBENEE, HEVIIBURFTREORENEE TH
53548 (Bl 213 calretinin (3 IE % &P R MBS TI3AZ 56
M, HREICHEBETH B A% calretinin 29 TRE T,
HMIBEORICBETHIHEIIPREMEO~—H—2 L
TEEbLLV), TOHBIIHBEICTXETHS. D
RO~ —H— & LT, CEA iz Ber-EP4, MOC31
3 X U ER (estrogen receptor) iV 5 Z &A% 6N
%.5

PRI M LR B DG & BIRT B Huffid
KESRLD., KEMBICRETIHBTEMBED 2
WIZE TR & O&S)TlE, cytokeratin (Bifk & L
Tit AE1/AE3 & %\ id CAM5.2) AR EN B HED
FEHTHS.6 LEMBEEChEAR~—»—& LT
H\v 7z calretinin, WT1 &, HOWED 30~40% THte
b, PoRBEGEETCOBRERRE L TIXEEEMT
Thh, EEMPEEOL D RBICRCREEE RS 2
WwZkars, FEMICRITE. —F, BEoWicont
X, TOBENIEEMB OISR ZFLIZS ETVTOT
LhBLDTHENT, FOMTEEZBHLNITEHI &8
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#iE Myo D1, myogenin, desmin, myoglobin 7% &,
1B 5 P BE © & hid desmin, SMA (smooth muscle actin),
h-caldesmon 7 &, EMEMERELE TH 13 S100p %
Y, EMHREEEGIRIE TH T KP-1 & &, solitary fi-
brous tumor T&» X CD34 A IEF D BT IS HE A 2k

tLTashTns, 7

MEREICBWTABERPEEEREDEN O L vIEE
&, Bili O PYRE BRAE sarcomatoid carcinoma (%5 40 A A4
spindle cell carcinoma, % ¥ i B2 #5 pleomorphic carci-
noma) TH5. ZOMBEIFME~ERL ¥4, HE
BB TIIABRDEIE L SIS L V. 5 IICRERE
bZMRETH, & I cytokeratin BHETH H RHIT
&V, Mo PBERSIARENICVT A2 DOESIC
FHE (R RELEELRLY) OFMRXH5H L EHE
hH0T, HEWEHEOEBEZTRETE 258 3&5T
BEE 220 SROEMME TR O 28681
HBMTRAOATHEN BN E DTS I LIIRTHTH
5. Mo THERBWICL > T, MPUIBITEFBELA
L) ZEEOEE WECCBIEUF OB Y
ATz BT, BB DT REME ARV UL T 2 i v,

AT BB h B I AR MEPE R e & B R0 L i il
Hpv, ERIZ X B R LILATD R R o EE H5 2
THHI LB EVHALNNIEFEBEOBRIIBTH L %5
A%, BRBREOFT RAFEE M TRV I/ S 2R Ci
a0 L ROLNLSPE, LIZLITEIICER
$5. ZO¥E, HEREBOFR T Table 7 D X 5 L&
BHaRE LA LT, 8 Table8iZA % & 5 2R CREM
BALEMRBEOREREBEZIITHI LN RDONE.9
IR OMBFEERLCRYMEMICHSLIZ LiXfERTH
%. Overdiagnosis (2 & » THRE MBS 2 &0
BFLEREZ TS LD RERBIBITIERETHS.

MRS 2 BB 2 LR BP0 B b
LRI EEN L 2T NER SV, oI
FOMHBRREIIS T2 S TREOHFEOHR ASHROF
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Bk S Blb BV, OB, Table 9 [ 5R$ gL
WEEIIBEE L2210
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Pathological Diagnosis as Mesothelioma—Inai

Table 7. Separation of Desmoplastic Mesothelioma from Fibrous Or Organizing Pleuritis

Desmoplastic mesothelioma

Fibrous or organizing pleuritis

No zonation

Zonation (Cellularity greatest immediately under effusion. becomes more

fibrotic away from effusion)

Capillaries inconspicuous

Cytologic atypia often hard to discern
Stromal invasion

Bland necrosis

Sarcomatous foci

Nodular expansions of stroma
(sometimes present)

No necrosis

Capillaries perpendicular to pleural surface
Cells immediately under effusion may be very atypical
No stromal invasion

No sarcomatous foci
No nodular expansions of stroma

Table 8.
lioma and Fibrous Or Organizing Pleuritis

(Churg A., AFIP Atlas, 2006)

Immunohistochemistry for Differential Diagnosis Between Desmoplastic Mesothe-

Desmoplastic mesothelioma

Fibrous or organizing pleuritis

Antibody (Tumor cell) (Nonneoplastic mesenchymal cell)
Calretinin + +

Cytokeratin

(CAMS5.2 or AE1/AE3) T tr

Desmin - +

o-SMA + ++

Table 9. Immunohistochemistry for Differential Diagnosis Between Epithelioid Mesothe-

lioma and Reactive Mesothelial Hyperplasia

Epithelioid mesothelioma

Reactive mesothelial hyperplasia

Antibody (Tumor cell) (Mesothelial cell)
Calretinin + + + +
Cytokeratin . + o+
(CAMS5.2 or AE1/AE3)
Desmin - +
EMA + + -+
p53 protein + -
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