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More than 80 to 90% cases of More than 80 to 90% cases of mesotheliomamesothelioma occuroccur
because ofbecause of exposure to asbestosexposure to asbestos（（AmocyteAmocyte and and crocidolitecrocidolite
are considerably more potent than are considerably more potent than chrysotilechrysotile, and , and 
crocidolitecrocidolite is more dangerous than is more dangerous than amositeamosite.).)

In Japan aIn Japan a large quantity of large quantity of asbestasbestooss was importedwas imported in in 11970 970 
to 1990to 1990 as well as in Thailand.as well as in Thailand.

It is considered that patientIt is considered that patient shows symptom of shows symptom of 
mesotheliomamesothelioma after about after about 40 years40 years being exposed to being exposed to 
asbestos.asbestos.

So, So, mesotheliomamesothelioma will be considered to occur in highwill be considered to occur in high
frequency frequency in in 20102010 to to 20302030..

I worry that the same situation will occur in Thailand as I worry that the same situation will occur in Thailand as 
well.well.

“A quiet time bomｂ” Mesothelioma



The number of 
death due to
mesothelioma

The number of accidents The number of accidents 
authorizaedauthorizaed by governmentby government

The volume of asbestos import in Japan  The volume of asbestos import in Japan  ERCAERCA



独立法人 環境再生保全機構

The number of asbestos related The number of asbestos related mesotheliomamesothelioma and lung cancerand lung cancer
authorized by governmentauthorized by government

MesotheliomaMesothelioma

Lung Lung ccancerancer



MesotheliomaMesothelioma
The first case of The first case of mesotheliomamesothelioma
Klemperer,PKlemperer,P..＆＆Robin,C.BRobin,C.B.:.: Primary Primary neoplasmsneoplasms of of 

the pleura. A report of five cases. the pleura. A report of five cases. 
Arch.Pathol.11:385Arch.Pathol.11:385--412,412,19311931

The first case The first case reportreport of of mesotheliomamesothelioma
by asbestos exposureby asbestos exposure

Wagner JCWagner JC, , SleggsSleggs CA, CA, MarchandMarchand P:P: Diffuse pleural Diffuse pleural mesotheliomamesothelioma
and asbestos exposure in theand asbestos exposure in the NorthNorth--Western Cape province. Western Cape province. 
Br J Br J IndustIndust Med 17: 260Med 17: 260--271,271, 19601960
““A report of 28 cases of A report of 28 cases of mesotheliomamesothelioma by by 
asbestos exposure in an asbestos mine of asbestos exposure in an asbestos mine of 
South AfricaSouth Africa””------ At that time Wagner was At that time Wagner was bitterlybitterly
critisizedcritisized------



MesotheliomaMesothelioma
A malignant tumor to occur to a body cavityA malignant tumor to occur to a body cavity
(pleura, peritoneum(pleura, peritoneum,, peicardiumpeicardium)) andand tunicatunica
vaginalisvaginalis testistestis..

Pleura     Pleura     about  about  8080～～90%90%
Peritoneum       Peritoneum       about  about  1010～～20%20%

PericardiumPericardium about     about     11～～ 5%5%
Tunica Tunica vaginalisvaginalis testistestis aboutabout 0.10.1～～ 2%2%

Frequency: Frequency: man78%man78%>woman>woman22%22%
（（Occupation characteristicsOccupation characteristics））

Average ageAverage age:: about about 6600 years oldyears old



MesotheliomaMesothelioma
（（Japan Lung Cancer SoJapan Lung Cancer Soccietyiety ２２003; 003; WHO 1999WHO 1999))

BenignBenign
AdenomatoidAdenomatoid tumortumor

Malignant Malignant mesotheliomamesothelioma

EpiEpi thelioidthelioid mesotheliomamesothelioma 5050～～6060％％
SarcmatoidSarcmatoid mesotheliomamesothelioma １０１０～２０～２０％％

DesmoplasticDesmoplastic mesotheliomamesothelioma←←veryvery difficultdifficult
Biphasic Biphasic mesotheliomamesothelioma 2020～３０％～３０％

OthersOthers



MesotheliomaMesothelioma
（（Japan Lung Cancer SoJapan Lung Cancer Soccietyiety ２２003; 003; WHO 2004WHO 2004))

BenignBenign
AdenomatoidAdenomatoid tumortumor

Malignant Malignant mesotheliomamesothelioma

EpiEpi thelioidthelioid mesotheliomamesothelioma
SarcmatoidSarcmatoid mesotheliomamesothelioma
DesmoplasticDesmoplastic mesotheliomamesothelioma
Biphasic Biphasic mesotheliomamesothelioma
OthersOthers



In In mesotheliomamesothelioma,, body fluid accumulates in body fluid accumulates in earlyearly stagesstages
because it is derived from the because it is derived from the serous membraneserous membrane different different 
from other malignant tumors.from other malignant tumors.

TherforeTherfore, body fluid cytology is very important for , body fluid cytology is very important for early early 
detection and early treatmentdetection and early treatment of of mesotheliomamesothelioma..

The prognosis of  The prognosis of  mesotheliomamesothelioma in early stagesin early stages（（stagestage IaIa to to 
IbIb)) has become better recently because of has become better recently because of 
pleuropulmonarypleuropulmonary resectionresection

Stage 1a:  Stage 1a:  parietalparietal pleurapleura
Stage 1b:   Stage 1b:   parietalparietal pleura and pleura and visceralvisceral pleurapleura

Therefore, misdiagTherefore, misdiagnnosis for osis for mesotheliomamesothelioma by by 
body fluid cytology in early stages  means that the body fluid cytology in early stages  means that the 
chance of schance of survivalurvival of a patof a patientient is lost.is lost.



Diagnosis & TherapyDiagnosis & Therapy （（Japan)Japan)
●●Clinical findingsClinical findings
■■ AAsbestos sbestos exposure career,exposure career, a symptom, an image, a symptom, an image, hyaluronichyaluronic acid valueacid valuess ofof effusioneffusion

100,000ng/ml100,000ng/ml ；；highlyhighly suspicious of suspicious of mesotheliomamesothelioma
■■ Asbestos exposure career: about 40% ( Asbestos exposure career: about 40% ( occupation careeroccupation career) ) 
→→ Living environmentLiving environment of asbestos exposure should beof asbestos exposure should be examined moreexamined more..

●●Diagnosis rate by cytology and histologyDiagnosis rate by cytology and histology
■■ Cytology (body fluid)Cytology (body fluid)：： aboutabout 30 to 40%30 to 40%
■■ Core Needle biopsy: about 20Core Needle biopsy: about 20～～8080％％
■■ ThoracoscopicThoracoscopic pleural biopsy:pleural biopsy: 98%98%
→→ CytologistsCytologists（（MD.CT)MD.CT) should make an effort to improve the diagnosis rate byshould make an effort to improve the diagnosis rate by

cytology.cytology.

●●TherapyTherapy
■■ ChemotherapyChemotherapy：：
■■ Radiotherapy:Radiotherapy:
■■ OOperationperation: : 3 year3 yearss survival rate of survival rate of pleuroneumonectomypleuroneumonectomy: about 50%: about 50%
→→An early diagnosis and an early treatment of An early diagnosis and an early treatment of mesotheliomamesothelioma are  are  

very  important. So, very  important. So, we should study cytology of we should study cytology of mesotheliomamesothelioma moremore
seriously!!!seriously!!!
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MesotheliomaMesothelioma
（（Japan Lung Cancer SoJapan Lung Cancer Soccietyiety ２２003; 003; WHO 2004WHO 2004))

BenignBenign
AdenomatoidAdenomatoid tumortumor

Malignant Malignant mesotheliomamesothelioma

EpiEpi thelioidthelioid mesotheliomamesothelioma
SarcmatoidSarcmatoid mesotheliomamesothelioma
DesmoplasticDesmoplastic mesotheliomamesothelioma
Biphasic Biphasic mesotheliomamesothelioma
OthersOthers



EpithelioidEpithelioid mesotheliomamesothelioma ((tubulopapillarytubulopapillary))
CalretininCalretinin



EpithelioidEpithelioid mesotheliomamesothelioma (papillary)(papillary)
CalretininCalretinin



EpithelioidEpithelioid mesotheliomamesothelioma (tubular)(tubular)
CalretininCalretinin



EEpithelioidpithelioid mesothelioma(solidmesothelioma(solid))

CalretininCalretinin



SarcomatoidSarcomatoid mesotheliomamesothelioma
CalretininCalretinin



DesmoplasticDesmoplastic mesothelioma(mesothelioma(WHO2004WHO2004))

CalretininCalretinin



Calretinin

CK7Biphasic Biphasic mesotheliomamesothelioma
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Differential DiagnosisDifferential Diagnosis
Mesothelioma(EpithelialMesothelioma(Epithelial))

VSVS
AdenocarcinomaAdenocarcinoma
Reactive Reactive mesothelialmesothelial cellcell



We love cytology



STUDY DESIGNSTUDY DESIGN
About 2 years ago, we studied About 2 years ago, we studied 11００ casescases ofof

mesotheliomamesothelioma that were diagnosed  by that were diagnosed  by 
body fluid cytology in Nippon Medical School.      body fluid cytology in Nippon Medical School.       

Pleura:                     Pleura:                     ６６ casescases
Peritoneum:              Peritoneum:              2 cases2 cases
Pericardium:             Pericardium:             １１ casecase
Tunica Tunica vaginalisvaginalis testis: testis: 1 case1 case



BinucleatedBinucleated mesotheliomamesothelioma cells cells Thickened pleuraThickened pleura



70 70 --yearyear--old old womnanwomnan PericadialPericadial mesotheliomamesothelioma



40-year-old male Mesothelioma of the tunica tunica vaginalisvaginalis testistestis



numerous numerous mesotheliomamesothelioma cellscells
Variety of the cells;

Single or groups consisting
of many cells

Characteristic cytological findings of Characteristic cytological findings of mesotheliomamesothelioma



Numerous, large to small clustersNumerous, large to small clusters Scattered cells



Variety of the cells;

Large to small clustersLarge to small clusters
（（Papillary Papillary ～～sphericalspherical））

or sor single of numerous cells

UniformityUniformity
of the cellsof the cells

MesotheliomaMesothelioma

Reactive Reactive mesothelialmesothelial cellscells



BinucleatedBinucleated cells cells 

Prominent nucleoliProminent nucleoli



multinucleated cellsmultinucleated cells
with prominent nucleoliwith prominent nucleoli



ＰａｉｒＰａｉｒ ｃｅｌｌｓｃｅｌｌｓ（（cell mutual inclusionscell mutual inclusions））



pair cellspair cells （（cell mutual inclusions)cell mutual inclusions)
withwith humphump--like protruded cytoplasmlike protruded cytoplasm



Differential DiagnosisDifferential Diagnosis

Mesothelioma(EpithelialMesothelioma(Epithelial))
VSVS

Reactive Reactive mesothelialmesothelial cellscells
AdenocarcinomaAdenocarcinoma



MesotheliomaMesothelioma
((epithelialepithelial))

Reactive Reactive mesothelialmesothelial cellscells AdenocarcinomaAdenocarcinoma

nucleusnucleus
nucleolinucleoli
cytoplasmcytoplasm

round to ovalround to oval
centrally locatedcentrally located
prominentprominent
dendensese
ccell border:ell border:
unclearunclear

round to ovalround to oval
centrally locatedcentrally located
not prominentnot prominent
dendensese
ccell border:ell border: unclearunclear

±±（（inracytoplasminracytoplasm））

digested digested byby diastasediastase

―― ～～ ±±

――

＋＋

±±

A few, scattered short A few, scattered short microbillmicrobill
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓

irregularirregular
eecccentrically locatedcentrically located

clearclear～～dendensese
ccell border :clearell border :clear

PASPAS

AlcianAlcian blueblue

＋（＋（intracytoplasmintracytoplasm））

digested in diastasedigested in diastase
＋（＋（cell surfacecell surface・・intracytoplasmintracytoplasm））

digested digested byby hyaluronidasehyaluronidase

＋～＋～±±（（intracytoplasmintracytoplasm：：dropletdroplet～～diffusediffuse））not not 
digested in diastasedigested in diastase
＋（＋（intracytoplasmintracytoplasm））

NotNot digested by digested by hyaluronidasehyaluronidase

Useful antibodyUseful antibody CalretininCalretinin
ThrombomodulinThrombomodulin
HBME1HBME1
MesothelinMesothelin
CK 5/6CK 5/6

AE1/AE3(panAE1/AE3(pan--cytokeratin)cytokeratin)
WTWT--11
D2D2--4040

CK7.CK20CK7.CK20
CEACEA
BerBer--EP4EP4
MOCMOC３１３１

CAM5.2CAM5.2
３４３４ββEE１２１２ & & 33５５ββH11H11

Electron microscopeElectron microscope Numerous, long Numerous, long microvillimicrovilli
TTonofilamentonofilament↑↑

GlycogenGlycogen↑↑

A few, short A few, short microvillimicrovilli
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓



mesothelioma Reactive mesothelialcells Adenocarcinoma



MesotheliomaMesothelioma
((epithelialepithelial))

Reactive Reactive mesothelialmesothelial
cellscells

AdenocarcinomaAdenocarcinoma

nucleusnucleus

cytoplasmcytoplasm

Round to ovalRound to oval
Centrally locatedCentrally located
Cell border:Cell border: unclearunclear

・・a few small a few small cluctersclucters
・・BBinucleatedinucleated～～multmultnuleatednuleated cellscells↓↓

・・pair cells (cell mutual pair cells (cell mutual 
inclusion) with humpinclusion) with hump--likelike
protrudedprotruded cytoplasmcytoplasm ↓↓

・・Prominent nucleoliProminent nucleoli↓↓

±±
（（intracytoplasmintracytoplasm））

digested digested byby diastasediastase

＋＋
（（cell surface)cell surface)
digested digested byby
hyaluronidasehyaluronidase

―― ～～ ±±

――

＋＋

±±

A few, scattered short A few, scattered short microbillmicrobill
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓

irregularirregular
ExcentricallyExcentrically locatedlocated
Cell border:Cell border: clearclear

PASPAS

AlcianAlcian
blueblue

＋＋
((intracytoplasmintracytoplasm））

digested digested by by 
ddiastaseiastase

＋＋
（（cell surfacecell surface・・
intracytoplasmintracytoplasm））
digested digested byby hyaluronidasehyaluronidase

＋～＋～±±
（（intracytoplasmintracytoplasm) ) 
dropletdroplet～～diffusediffuse））
not digested not digested byby diastasediastase

＋＋
（（intracytoplasmintracytoplasm））

nnotot digested by digested by 
hyaluronidasehyaluronidase

Useful antibodyUseful antibody CalretininCalretinin
ThrombomodulinThrombomodulin
HBME1HBME1
MesothelinMesothelin
CK 5/6CK 5/6

AE1/AE3AE1/AE3(pan(pan--cytokeratin)cytokeratin)
WTWT--11
D2D2--4040

CK7.CK20CK7.CK20
CEACEA
BerBer--EP4EP4
MOCMOC３１３１

CAM5.2CAM5.2
３４３４ββEE１２１２ & & 33５５ββH11H11

Electron Electron 
microscopemicroscope

Numerous, long Numerous, long microvillimicrovilli
TTonofilamentonofilament↑↑
GlycogenGlycogen↑↑

A few, short A few, short microvillimicrovilli
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓



MesotheliomaMesothelioma Reactive Reactive mmesothelialesothelial cell cell AdenocarcinomaAdenocarcinoma

PAS



MesotheliomaMesothelioma
((epithelialepithelial))

Reactive Reactive 
mesothelialmesothelial cellscells

AdenocarcinomaAdenocarcinoma

nucleusnucleus

cytoplasmcytoplasm

Round to ovalRound to oval
Centrally locatedCentrally located
Cell border:Cell border: unclearunclear

・・a few small a few small cluctersclucters
・・BBinucleatedinucleated～～multmultnuleatednuleated cellscells↓↓

・・pair cells (cell mutual pair cells (cell mutual 
inclusion) with humpinclusion) with hump--likelike
protrudedprotruded cytoplasmcytoplasm ↓↓

・・Prominent nucleoliProminent nucleoli↓↓

±±
（（inracytoplasminracytoplasm））

digested digested byby diastasediastase

＋＋
（（cell surface)cell surface)
digested digested byby
hyaluronidasehyaluronidase

―― ～～ ±±

――

＋＋

±±

A few, scattered short A few, scattered short microbillmicrobill
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓

irregularirregular
ExcentricallyExcentrically locatedlocated
Cell border:Cell border: clearclear

PASPAS

AlcianAlcian
blueblue

＋＋
((intracytoplasmintracytoplasm））

digested digested by dby diastaseiastase

＋＋
（（cell surfacecell surface・・
intracytoplasmintracytoplasm））
digested digested byby
hyaluronidasehyaluronidase

＋～＋～±±（（intracytoplasmintracytoplasm) ) dropletdroplet
～～diffusediffuse））
not digested not digested byby diastasediastase

＋＋
（（intracytoplasmintracytoplasm））
nnotot digested by     digested by     
hyaluronidasehyaluronidase

Useful antibodyUseful antibody CalretininCalretinin
ThrombomodulinThrombomodulin
HBME1HBME1
MesothelinMesothelin
CK 5/6CK 5/6

AE1/AE3AE1/AE3(pan(pan--cytokeratin)cytokeratin)
WTWT--11
D2D2--4040

CK7.CK20CK7.CK20
CEACEA
BerBer--EP4EP4
MOCMOC３１３１

CAM5.2CAM5.2
３４３４ββEE１２１２ & & 33５５ββH11H11

Electron Electron 
microscopemicroscope

Numerous, long Numerous, long microvillimicrovilli
TTonofilamentonofilament↑↑
GlycogenGlycogen↑↑

A few, short A few, short microvillimicrovilli
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓



MesotheliomaMesothelioma MesothelialMesothelial cell   cell   AdenocarcinomaAdenocarcinoma

Alcian blue     



MesotheliomaMesothelioma
((epithelialepithelial))

Reactive Reactive mesothelialmesothelial
cellscells

AdenocarcinomaAdenocarcinoma

nucleusnucleus

cytoplasmcytoplasm

Round to ovalRound to oval
Centrally locatedCentrally located
Cell border:Cell border: unclearunclear

・・a few small a few small cluctersclucters

・・BBinucleatedinucleated～～multmultnuleatednuleated cellscells↓↓
・・pair cells (cell mutual pair cells (cell mutual 

inclusion) with humpinclusion) with hump--likelike
protrudedprotruded cytoplasmcytoplasm ↓↓

・・Prominent nucleoliProminent nucleoli↓↓
→→uniformityuniformity

±±（（inracytoplasminracytoplasm））

digested in diastasedigested in diastase

CalretininCalretinin (+)(+)
CK 5/6 (+)CK 5/6 (+)
D2D2--40 40 (+)(+)
ThrombomodulinThrombomodulin (+)(+)
MesothelinMesothelin ((＋）＋）

EMAEMA((ーー ～～±±))
EE--cadherincadherin((ーー ～～±±))
P53P53((ーー ～～±±))
A few, scattered short A few, scattered short microbillmicrobill
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓

irregularirregular
ExcentricallyExcentrically locatedlocated
Cell border:Cell border: clearclear

PASPAS

AlcianAlcian blueblue

＋（＋（intracytoplasmintracytoplasm））

digested in diastasedigested in diastase
＋（＋（cell surfacecell surface・・intracytoplasmintracytoplasm））

digested digested byby hyaluronidasehyaluronidase

＋～＋～±±（（intracytoplasmintracytoplasm：：dropletdroplet～～diffusediffuse））
not digested in diastasenot digested in diastase
＋（＋（intracytoplasmintracytoplasm））

NotNot digested by digested by hyaluronidasehyaluronidase

Useful Useful 
antibodyantibody

CalretininCalretinin (+)(+)
CK 5/6 (+)CK 5/6 (+)
D2D2--4040 (+)(+)
ThrombomodulinThrombomodulin (+)(+)
MesothelinMesothelin(+)(+)
EMA EMA (+)(+)
EE--cadherincadherin(+)(+)
P53P53(+)(+)

CEACEA(+)(+)
MOCMOC３１３１(+)(+)
BerBer--EP4EP4(+)(+)

Electron Electron 
microscopemicroscope

Numerous, long Numerous, long microvillimicrovilli
TTonofilamentonofilament↑↑
GlycogenGlycogen↑↑

A few, short A few, short microvillimicrovilli
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓



The resultThe resultss of of immunocytochemicaimmunocytochemicaｌｌ
stainingstaining for reactive for reactive mesothelialmesothelial

cells(13 cases)cells(13 cases)

frequency of positive  casesfrequency of positive  cases

ｐ５３ｐ５３ 2/13  (  15 % ):2/13  (  15 % ): only for a few cellsonly for a few cells

EMAEMA 3/13  (  23 % ):3/13  (  23 % ): weakly positiveweakly positive

EE--cadherincadherin 00/13/13 (    (    00 % )% )



How we can perform How we can perform 
the immunochemical staining the immunochemical staining 
for several antibodiesfor several antibodies
using  body fluid. using  body fluid. 



Cell block methodCell block method

4. Cell block

1. Body fluid

5.Immunochemical
staining

2. Centrifuge at 1500rpm
for 5minutes

3.Fixtation



Cell transfer method

１. Taking off
the cover glass ２．Pasting the mount ３.Softening the mount

４．Taking off 
the mount

５．Transfer＆Trimming



Cell block methodCell block method

4. Cell block

1. Body fluid

5.Immunochemical
staining

2. Centrifuge at 1500rpm
for 5minutes

3.Fixtation

１．Ask clinical department to submit as much body cavity
fluid as possible.

２．Centrifuge the body cavity fluid (1500 rpm for 5 
minutes).

３．Decant the supernatant into another container, 
add 1-2 ml of 20% formalin to the supernatant, and  
fix overnight.

４．Embed the pellets in paraffin to prepare cell blocks.
５．Carry out immunochemical staining.



Cell transfer method

１. Taking off
the cover glass

２．Pasting the mount ３.Softening the mount

４．Taking off 
the mount

５．Transfer＆Trimming

1. Removal of the cover glass: Remove the cover glass with xylene.
2. Pasting the mount: Dilute malinol with xylene two times and apply it to the 

cell smear surface. 
Fix the mounted specimen by placing the glass slide on a hot plate at 75°C.  
Fix the specimen for 30 minutes to allow the malinol membrane to harden.  

3. Softening the mount: Place the glass slide in a water bath at approximately
50°C for about 15 minutes to soften the mounting medium.

4. Removal of the mount and trimming: Take out the glass slide from the water bath 
and trim the softened malinol membrane using a pair of tweezers and a razor. 

5. Cell transfer: Mount the trimmed softened malinol membrane to other glass 
slides.  
Dry the glass slides on a 75°C hot plate for about 30 minutes.  
After removing the malinol with xylene, carry out immunocytochemical staining.  



アユタヤ
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CEACEA

Calretinin mesothelin

ImmunohistochemicalImmunohistochemical staining using cell staining using cell tranfertranfer
method in  a case of method in  a case of mesotheliomamesothelioma



An estimate of histology and primary site  An estimate of histology and primary site  
by a combination of by a combination of CK 7CK 7 & & CK20CK20

CKCK２０２０ ++ CKCK２０２０ －－

CKCK７７

＋＋

Transitional cell carcinomaTransitional cell carcinoma
MucinousMucinous adenocarcinoma(ovaryadenocarcinoma(ovary))
AdenocarcinomaAdenocarcinoma ( pancreas)( pancreas)

MesotheliomaMesothelioma
Adenocarcinoma(Lung,breastAdenocarcinoma(Lung,breast））
Serous Serous adenocarcinoma(ovaryadenocarcinoma(ovary))
EndometrioidEndometrioid adenocarcinoma(uterusadenocarcinoma(uterus))

CKCK７７

－－

Adenocarcinoma(stomachAdenocarcinoma(stomach, colon), colon) SquamousSquamous cell carcinomacell carcinoma
Renal cell carcinomaRenal cell carcinoma
HepatocellularHepatocellular carcinomacarcinoma
Adenocarcinoma(prostateAdenocarcinoma(prostate))



l

CEACEA CK20CK20

Calretinin mesothelin

ImmunohistochemicalImmunohistochemical staining using cell staining using cell tranfertranfer

CK7

method in  a case of method in  a case of mesotheliomamesothelioma



EMAEMA

A case of A case of 
mmesotheliomaesothelioma

Immunocytochemical staining using cell transfer technique

ｐ５３

E-Cadherin



EM sample procedure on Cell blockEM sample procedure on Cell block

cytocentrifuge

Smear sample

glutaraldehyde dyhydration
〜 epoxy resin

Embedded in quetol 812
（ 60℃）

semi section

staind with uranyl acetate
and lead citrate

electron-
microscope

ultrathin section

wash

fixation post- fixation
osmium tetroxyde

It takes 2 to 3 days It takes 2 to 3 days ------



MesotheliomaMesothelioma
((epithelialepithelial))

Reactive Reactive mesothelialmesothelial
cellscells

AdenocarcinomaAdenocarcinoma

nucleusnucleus

cytoplasmcytoplasm

Round to ovalRound to oval
Centrally locatedCentrally located
Cell border:Cell border: unclearunclear

・・a few small a few small cluctersclucters
・・BBinucleatedinucleated～～multmultnuleatednuleated cellscells↓↓

・・pair cells (cell mutual pair cells (cell mutual 
inclusion) with humpinclusion) with hump--likelike
protrudedprotruded cytoplasmcytoplasm ↓↓

・・Prominent nucleoliProminent nucleoli↓↓

→→uniformityuniformity
±±（（inracytoplasminracytoplasm））

digested in diastasedigested in diastase

―― ～～ ±±

―― ～～ ±±

―― ～～ ±±

A few, scatteredA few, scattered
short short icrovilliicrovilli
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓

irregularirregular

Cell Cell border:nclearborder:nclear

PASPAS

AlcianAlcian blueblue

＋（＋（intracytoplasmintracytoplasm））

digested in diastasedigested in diastase
＋（＋（cell surfacecell surface・・
intracytoplasmintracytoplasm））

digested digested byby hyaluronidasehyaluronidase

＋～＋～±±（（intracytoplasmintracytoplasm：：dropletdroplet～～diffusediffuse））not not 
digested in diastasedigested in diastase
＋（＋（intracytoplasmintracytoplasm））

NotNot digested by digested by hyaluronidasehyaluronidase

Useful antibodyUseful antibody CalretininCalretinin
ThrombomodulinThrombomodulin
HBME1HBME1
MesothelinMesothelin
CK 5/6CK 5/6

AE1/AE3AE1/AE3(pan(pan--cytokeratin)cytokeratin)
WTWT--11
D2D2--4040

CK7.CK20CK7.CK20
CEACEA
BerBer--EP4EP4
MOCMOC３１３１

CAM5.2CAM5.2
３４３４ββEE１２１２ & & 33５５ββE11E11

Electron Electron 
microscopemicroscope

Numerous, Numerous, 
long long mmicrovilliicrovilli
TTonofilamentonofilament
↑↑

GlycogenGlycogen↑↑

A few, short A few, short microvillimicrovilli
TonofilamentTonofilament↓↓
GlycogenGlycogen↓↓



MesotheliomaMesothelioma MesothelialMesothelial cell   cell   AdenocarcinomaAdenocarcinoma

電顕写真電顕写真



Why Why immunochemicaimmunochemicaｌｌ staining staining 
is necessary is necessary 

to make a definitive diagnosis of to make a definitive diagnosis of 
mesotheliomamesothelioma ??



CaseCase

5454--yearyear--oldold、、femalefemale
AscitesAscites





EMA

CEA

EMAEMA

CEACEA
CK 7 CK 20

Calretinin
組織像

CEA



CaseCase

5454--yearyear--oldold、、femalefemale
AscitesAscites

SSPC(SerousSSPC(Serous surface papillary surface papillary 
carcinoma) carcinoma) 
NSOCS(normalNSOCS(normal--sized ovary carcinoma sized ovary carcinoma 
syndrome)syndrome)



Histology by cell block 
method using body fluid

BiopsyBody fluid cytology
(cell transfer method)

Relationship between cytology and histology Relationship between cytology and histology 
in the diagnosis of in the diagnosis of mesotheliomamesothelioma





MesotheliomaMesothelioma
11 General remarksGeneral remarks
22 Pathology Pathology 
33 CytologyCytology
44 6 cases of the 6 cases of the mesotheliomamesothelioma

diagnosed by cytological materialsdiagnosed by cytological materials
―― The utility of cell transfer method The utility of cell transfer method 

and cell block and cell block mmethod ethod 
for immunochemical stainingfor immunochemical staining



SixSix cases of cases of mesotheliomamesothelioma within within ２２ yearsyears
diagnosed in our department were diagnosed in our department were diffecultdiffecult
to detect only by cytological findings.   to detect only by cytological findings.   
However, the definite diagnosis of However, the definite diagnosis of 
mesotheliomamesothelioma was possible by was possible by 
immunochemical staining for several immunochemical staining for several 
antibodies using cell transfer method and/or antibodies using cell transfer method and/or 
cell block method as well as by electroncell block method as well as by electron--
microscopicalmicroscopical examination. examination. 
So, I would like to emphasize that So, I would like to emphasize that the the 
definitive diagnosis of  definitive diagnosis of  mesotheliomamesothelioma is is 
possible  from only aspirated body fluid.possible  from only aspirated body fluid.



CaseCase １１ ２２ ３３ ４４ ５５ 66

AgeAge・・sexsex 5511・・malemale

unkownunkown

pleural pleural ffluidluid

992020,000,000

ⅣⅣ

cell cell ransferransfer
methodmethod

Pleural Pleural 
fluidfluid

mesotheliomamesothelioma

??

Survival Survival 
(2months)(2months)

AsbestosAsbestos
exposureexposure

unknownunknown ＋＋ unknownunknown unknownunknown unknownunknown

Clinical Clinical 
diagnosisdiagnosis

HyaluronicHyaluronic acidacid
（（ngng/ml/ml））

JudgementJudgement
(Class)(Class)

ImmunochemicalImmunochemical
StainingStaining

ElectroscopicElectroscopic
materialsmaterials

CytologicalCytological
diagnosisdiagnosis

HistologicalHistological
findingsfindings

Follow upFollow up
(January.2007)(January.2007)

7979･･malemale

pleural pleural ffluidluid

NDND

ⅢⅢｂ→ｂ→ⅣⅣ

cell transfercell transfer
Method & cell Method & cell 
block block mrethodmrethod

ascitesascites pleural fluidpleural fluid Biopsy materialBiopsy material NDND PpleuralPpleural
fluid fluid 

mesotheliomamesothelioma

NDND

DeadDead
((６６months)months)

6060・・malemale 7272・・malemale 8585・・femalefemale 8484・・femalefemale

ascitesascites pleural fluidpleural fluid pleural fluidpleural fluid pleural fluidpleural fluid

1,110,0001,110,000 39,90039,900 426,000426,000 20,70020,700

Ⅱ→ⅤⅡ→Ⅴ ⅢⅢ ⅣⅣ ⅢⅢｂ→ｂ→ⅣⅣ

cell cell ransferransfer
methodmethod

cell transfercell transfer
methodmethod

cell transfercell transfer
methodmethod

cell block cell block 
methodmethod

mesotheliomamesothelioma mesotheliomamesothelioma mesotheliomamesothelioma mesotheliomamesothelioma

NDND DesmoplasticDesmoplastic
MesotheliomaMesothelioma

BiphasicBiphasic
mesotheliomamesothelioma

EpithelioidEpithelioid
mesothliomamesothlioma

SurvivalSurvival
（（118 8 momthsmomths))

SurvivalSurvival
(12months)(12months)

DiedDied
(10(10months)months)

SurvivalSurvival
(12months)(12months)



CaseCase １１
AgeAge・・sexsex

AsbestosAsbestos exposureexposure
－－

Clinical diagnosisClinical diagnosis

HyaluronicHyaluronic acidacid
（（ngng/ml/ml））

JudgementJudgement

ImmunochemicalImmunochemical
stainingstaining

ElectroscopicElectroscopic
materialsmaterials

CytologicalCytological
diagnosisdiagnosis
HistologicalHistological

findingsfindings
Follow upFollow up

(January.2007) (January.2007) 

６０６０・・malemale

ascitesascites
1,110,0001,110,000

ClassClassⅤⅤ
cell transfercell transfer

methodmethod
ascitesascites

mesotheliomamesothelioma

NDND

SurvivalSurvival
（（118 8 momthsmomths))



PAS

Multinucleated cells cell mutual inclusions cell mutual inclusions 

Binucleated cells

humphump--like protrudedlike protruded
cytoplasmcytoplasm

Multinucleated cells



Frequency of binucleated and multinucleated cellsFFrequency of requency of binucleatedbinucleated and multinucleated cellsand multinucleated cells

19%

77%

４%

Mononucleated cell

Binucleated cells
Multinucleated cells

Reactive mesothelial cells
binucleated cells＜１０％
multimucleated cells＜２％



ｐ５３ｐ５３

EMAEMA

EE--cadherincadherin

calretinin



Electron-microscopic findings

cell mutual inclusionscell mutual inclusions



CaseCase ２２
AgeAge・・sexsex

AsbestosAsbestos
exposureexposure ＋＋

Clinical diagnosisClinical diagnosis

HyaluronicHyaluronic acidacid
（（ngng/ml/ml））

JudgementJudgement

ImmunochemicalImmunochemical
stainingstaining

ElectroscopicElectroscopic
materialsmaterials

CytologicalCytological
diagnosisdiagnosis
HistologicalHistological

findingsfindings

Follow upFollow up
(January.2007) (January.2007) 

7272・・malemale

pleural fluidpleural fluid
39,90039,900

ClassClassⅢⅢ

cell transfercell transfer
methodmethod

Pleural fluidPleural fluid

mesotheliomamesothelioma

DesmoplasticDesmoplastic
MesotheliomaMesothelioma

SurvivalSurvival
(12months)(12months)



l

MultinucleatedMultinucleated
cellscells

Cell mutual Cell mutual 
inclusionsinclusions

cell mutual inclusions cell mutual inclusions 
withwith humphump--like protrudedlike protruded
cytoplasmcytoplasm

Binucleated
cells



イケナガ

6%

70%

24%

Frequency of Frequency of binucleatedbinucleated and multinucleated cellsand multinucleated cells

Reactive mesothelial cells
binucleated cells＜１０％
multimucleated cells＜２％

Mononucleated cell

Binucleated cells
Multinucleated cells
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CK7CK7

CEACEA

CK20CK20

Calretinin mesothelin

E-cadherin

CK7



CaseCase ３３
AgeAge・・sexsex

AsbestosAsbestos
exposureexposure

－－

Clinical diagnosisClinical diagnosis

HHyaluronicyaluronic acidacid
（（ngng/ml/ml））

JudgementJudgement
ImmunochemicalImmunochemical

stainingstaining

ElectroscopicElectroscopic
materialsmaterials

CytologicalCytological
diagnosisdiagnosis
HistologicalHistological

findingsfindings

Follow upFollow up
(January.2007) (January.2007) 

８５８５・・femalefemale

pleural fluidpleural fluid
426,000426,000

Class Class ⅣⅣ
cell transfercell transfer
methodmethod
Tumor tissueTumor tissue

mesotheliomamesothelioma

Biphasic Biphasic 
mesotheliomamesothelioma

DiedDied
(10(10months)months)



Binucleated cells

Binucleated cells

Multinucleated 
cells Pair cells

Cell mutual inclusionsCell mutual inclusions



10%

66.0%

24.0%

フジイ
Frequency of Frequency of binucleatedbinucleated and multinucleated cellsand multinucleated cells

Mononucleated cell

Binucleated cells
Multinucleated cells

Reactive mesothelial cells
binucleated cells＜１０％
multimucleated cells＜２％



ＥＭＡ
ＥＭＡ

CalretininCalretinin

CK20CK20

EMAEMA

CK 7



Calretinin

Calretinin

CK7 CK20

HEHE





CaseCase ４４
AgeAge・・sexsex

Asbestos exposureAsbestos exposure unknownunknown
Clinical diagnosisClinical diagnosis

HyaluronicHyaluronic acidacid
（（ngng/ml/ml））
JudgementJudgement

ImmunochemicalImmunochemical
stainingstaining

ElectroscopicElectroscopic
materialsmaterials

CytologicalCytological
diagnosisdiagnosis

HistologicalHistological
findingsfindings

Follow upFollow up
(January.2007). (January.2007). 

８４８４・・femalefemale

pleural fluidpleural fluid
20,70020,700

ClassClassⅣⅣ
cell block cell block 
methodmethod

NDND

mesotheliomamesothelioma

EpithelioidEpithelioid
mesotheliomamesothelioma

AliveAlive
(12months)(12months)



ＣＫ7

binucleatedbinucleated cellscells

BinucleatedBinucleated cellscells Multinucleated cellsBinucleated cells & 
multinucleated cells



9%

77%

14%

Frequency of Frequency of binucleatedbinucleated and multinucleated cellsand multinucleated cells

Reactive mesothelial cells
binucleated cells＜１０％
multimucleated cells＜２％

Mononucleated cell

Binucleated cells

Multinucleated cells



ＣＫ7

ＥＭＡCalretininCalretinin

Cell block method

Biopsy

HEHEＣＫ20

HE



CaseCase ５５
AgeAge・・sexsex

Asbestos exposureAsbestos exposure unknownunknown

Clinical diagnosisClinical diagnosis
HyaluronicHyaluronic acidacid

（（ngng/ml/ml））
JudgementJudgement

ImmunochemicalImmunochemical
StainingStaining

ElectroscopicElectroscopic
materialsmaterials

CytologicalCytological
diagnosisdiagnosis

Histological fHistological findingsindings

Follow upFollow up
(January.2007). (January.2007). 

７９･７９･malemale

pleural pleural luidluid
NDND

ClassClassⅣⅣ

Cell transferCell transfer
Method & cell Method & cell 
block methodblock method

PleuralPleural
fluid fluid 

mesotheliomamesothelioma

NDND

DeadDead
((６６months)months)



Binucleated cells

Multinucleated cells

cellCell mutual inclusion

Cell mutual inclusion



2%

74%

24%

Frequency of Frequency of binucleatedbinucleated and multinucleated cellsand multinucleated cells

Reactive Reactive mesothelialmesothelial cellscells
binucleatedbinucleated cellscells＜１０％＜１０％
multimultimucleatedmucleated cellscells＜２％＜２％

Mononucleated cell

Binucleated cells
Multinucleated cells



P-53

Calretinin E-カドヘリン

E-cadherin



CaseCase 66
AgeAge・・sexsex 5511・・malemale

unkownunkown

pleural pleural ffluidluid

992020,000,000

ⅣⅣ

cell cell ransferransfer
methodmethod

Pleural Pleural 
fluidfluid

mesotheliomamesothelioma

Epithelial Epithelial 
mesotheliommesotheliom

Survival Survival 
(2months)(2months)

AsbestosAsbestos
exposureexposure

Clinical diagnosisClinical diagnosis

HyaluronicHyaluronic acidacid
（（ngng/ml/ml））

JudgementJudgement
(Class)(Class)

ImmunochemicalImmunochemical
StainingStaining

ElectroscopicElectroscopic
materialsmaterials

CytologicalCytological
diagnosisdiagnosis

HistologicalHistological
findingsfindings

Follow upFollow up
(January.2007)(January.2007)

..



Cell mutual inclusion

Binucleated cell

Cell mutual inclusion



単核
57%

2核
30%

多核（3核以上）
13%

Frequency of Frequency of binucleatedbinucleated and multinucleated cellsand multinucleated cells

Reactive mesothelial cells
binucleated cells＜１０％
multimucleated cells＜２％



Calretinin CK5/6 EMA

ImmunocytochemicalImmunocytochemical stainingstaining
by cell by cell tansfertansfer methodmethod



Immunohistochemical staining    
by cell block method

Calretinin mesothelin CK5/6

EMA E-cadherin CEAthrombomodulin

HE



Immunohistochemical staining by cell block method

Calretinin mesothelin CK5/6

EMA E-cadherin CEAthrombomodulin

HE





HyaluronicHyaluronic acidacid 920,000920,000ng/mlng/mlNumerous small nodules in the peritoneumNumerous small nodules in the peritoneum

ThoracoscopicThoracoscopic findingsfindings



ThoracoscopicThoracoscopic pleural biopsypleural biopsy

Calretinin

C
K
5
/
6

CK5/6CK5/6mesothelinmesothelin

EMAEMAD2D2-- HBMEHBME--11 CEACEA

HE



Stage 1Stage 1



Stage 1 :Surgical margin(Stage 1 :Surgical margin(－）－）



Making a definitive diagnosis of Making a definitive diagnosis of 
mesotheliomamesothelioma by effusion cytologyby effusion cytology
―― Use of cell transfer method or cell block method Use of cell transfer method or cell block method 

for immunochemical stainingfor immunochemical staining

Maeda Shotaro1, Maeda Shotaro1, HosoneHosone Masaru1, Katayama Hironori1, Masaru1, Katayama Hironori1, 
Iwase Hiromi1, Kawano Kiyoko1, Iwase Hiromi1, Kawano Kiyoko1, YanagidaYanagida YumiYumi１１, , 

IsobeIsobe HiroakiHiroaki１１, , AtarashiAtarashi HirotsuguHirotsugu２２, , TanimuraTanimura ShigeoShigeo３３, , 
and Naito and Naito ZenyaZenya４４

1Department of Pathology, Tama1Department of Pathology, Tama--NagayamaNagayama Hospital, Nippon Medical SchoolHospital, Nippon Medical School
2Department of Internal Medicine, Tama2Department of Internal Medicine, Tama--NagayamaNagayama Hospital, Nippon Medical SchoolHospital, Nippon Medical School
3Department of Respiratory Surgery, Tama3Department of Respiratory Surgery, Tama--NagayamaNagayama Hospital, Nippon Medical SchoolHospital, Nippon Medical School
4Department of Pathology, Nippon Medical School4Department of Pathology, Nippon Medical School

J.Jpn.Soc.Clin.CytolJ.Jpn.Soc.Clin.Cytol. 47: in press 2008(2). 47: in press 2008(2)



ConclusionConclusion 11
1       In diagnosis of the mesothelioma, the information of asb1       In diagnosis of the mesothelioma, the information of asbestos estos 

exposure, clinical diagnosis( imaging etc.) and the value of exposure, clinical diagnosis( imaging etc.) and the value of 
hyaluronic acid in the body fluid are important.hyaluronic acid in the body fluid are important.

2      The early detection of mesothelioma by body fluid cytolog2      The early detection of mesothelioma by body fluid cytology is very y is very 
important for the improvement of survival rate by important for the improvement of survival rate by pleuropulmonarypleuropulmonary
resectionresection
・・The following cytological finding The following cytological finding areare important for the diagnosis of  important for the diagnosis of  
mesothelioma.mesothelioma.
①①The variety  of the The variety  of the cytologicacytologicall findings, such as papillaryfindings, such as papillary and  and  

spherical , large and small  spherical , large and small  cclusters, and individual cells.lusters, and individual cells.
②②The frequency of binucleated and multinucleated cells with largeThe frequency of binucleated and multinucleated cells with large

nucleoli.nucleoli.
③③pair cells pair cells （（cell mutual inclusionscell mutual inclusions）） withwith humphump--like protrudedlike protruded

cytoplasmcytoplasm



ConclusionConclusion 22
33 Immunostainig for the several antibodies is important for theImmunostainig for the several antibodies is important for the
44 definite diagnosis of mesotheliomadefinite diagnosis of mesothelioma

CalretininCalretinin、、CK5/6CK5/6、、D2D2--4040、、ThrombomodulinThrombomodulin、、MesothelinMesothelin、、
CEACEA、、MOC31MOC31
P53P53、、EMAEMA、、EE--cadherincadherin））

Cell transfer method andCell transfer method and/or /or cell block methocell block methodd is useful for the   is useful for the   
immunocytochemicalimmunocytochemical staining.staining.

5     In  cytology of body fluid, the possibility of the mesothe5     In  cytology of body fluid, the possibility of the mesothelioma lioma 
should be should be always kalways kept in  mild.ept in  mild.
The diagnosis of mesothelioma should be generally performedThe diagnosis of mesothelioma should be generally performed
from the clinical, cytological, immunochemical and from the clinical, cytological, immunochemical and 
electronelectron--microscopicalmicroscopical findings. findings. 



The 1 announcementThe 1 announcement
of the JSCC congress of the JSCC congress 







Multinucleated cells
cell mutual inclusionscell mutual inclusions

Case 1Case 1

CalretininCalretinin p53p53



l

MultinucleatedMultinucleated
cellscells

Cell mutual Cell mutual 
inclusionsinclusions

cell mutual inclusions cell mutual inclusions 
withwith humphump--like protrudedlike protruded
cytoplasmcytoplasm

Binucleated
cells

Calretinin E-cadherin

Case2Case2



Case Case ３３

CalretininCalretinin EMAEMA

Cell mutual inclusionsCell mutual inclusions Cell mutual inclusionsCell mutual inclusions



Case 4Case 4

calretinincalretinin EMAEMA



Case 5Case 5

EE--cadherincadherin

Cell mutual inclusionsCell mutual inclusions

CalretininCalretinin



Case6

Calretinin

Cell mutual inclusionsCell mutual inclusions

CK5/6

Cell mutual inclusionsCell mutual inclusions

Acrobat •ถ�‘



Fig 3:Fig 3: Appearance frequencies of mononucleated, 
binucleated and multinucleated cells as 
determined by body fluid cavity cytology 

77.3%

18.6%

4.1%

73.6%

24.0%

2.3%

70.8%

23.6%

5.6%

66.0%

24.0%

10.0%

76.8%

14.5%

8.7%

57.8%

29.7%

12.5%

0%

20%

40%

60%

80%

100%

M ultinucleated cells 4.1% 2.3% 5.6% 10.0% 8.7% 12.5%

B inucleated cells 18.6% 24.0% 23.6% 24.0% 14.5% 29.7%

M ononucleated cells 77.3% 73.6% 70.8% 66.0% 76.8% 57.8%

C ase1 C ase2 C ase3 C ase4 C ase5 C ase6



４

Multinucleated cells

Dense cytoplasmDense cytoplasm

Prominent nucleoliProminent nucleoli



binucleatedbinucleated cellscells



Introduction(Introduction(generalgeneral remarks)remarks)
of of mmesotheliomaesothelioma

Asbestos body BinucleatedBinucleated mesotheliomamesothelioma cellcell



独立法人 環境再生保全機構

The number of asbestos related The number of asbestos related mesotheliomamesothelioma and lung cancerand lung cancer
authorized by governmentauthorized by government

MesotheliomaMesothelioma

Lung Lung ccancerancer



Cytology of mesothelioma

BinucleatedBinucleated mesotheliomamesothelioma cellcell



Cell transfer method

Taking off the cover glass Pasting the mount Softening the mount

Taking off the mount Trimming

Transfer

It takes 1 and half hours-----

3X6=183X6=18



患者の救済申請患者の救済申請
独立行政法人独立行政法人環境再生保全機構環境再生保全機構 (2007(2007年）年）

3 3 救済給付の種類（救済給付の種類（ 22頁頁 ））
現在療養中の方への給付現在療養中の方への給付

医療費（本人が請求）－－－－－－－－－－－自己負担分医療費（本人が請求）－－－－－－－－－－－自己負担分
療養手当（本人が請求）－－－－－－－－－－療養手当（本人が請求）－－－－－－－－－－103,870103,870円円//月月

認定後療養中の方がお亡くなりになった場合の給付認定後療養中の方がお亡くなりになった場合の給付
葬祭料－－－－－－－－－－－－－－－－－葬祭料－－－－－－－－－－－－－－－－－19,99919,999円円
救済給付調整金－－－－－－－－－－－－－救済給付調整金－－－－－－－－－－－－－--個別に算定個別に算定

７７ 労災補償制度又は特別遺族給付金について労災補償制度又は特別遺族給付金について（（ 2222--2828頁頁 ））
・・ 医学的判定に係わる資料に関する留意事項医学的判定に係わる資料に関する留意事項

（３（３））病理組織学的検査記録がない場合について病理組織学的検査記録がない場合について

（ア）（ア）細胞診については、パパニコロウ染色による形態的特徴及び細胞診については、パパニコロウ染色による形態的特徴及び
免疫染色の結果については詳細に記載すること。免疫染色の結果については詳細に記載すること。

（イ）陽性となる抗体として（イ）陽性となる抗体としてcalretinincalretinin、陰性となる抗体として、陰性となる抗体としてCEACEAを用いたを用いた 免疫染免疫染
色の結果を添付すること色の結果を添付すること が強く推奨されること。上記以外のが強く推奨されること。上記以外の 陽性となる抗体陽性となる抗体
としてとしてcytokeratincytokeratin5/65/6、、thrombomodulinthrombomodulin、、D2D2--4040 などが、陰性となる抗などが、陰性となる抗
体として、体として、BerBer--EP4EP4、、MOCMOC--3131などがあり、などがあり、 こららのこららの 抗体を用いた免疫染色抗体を用いた免疫染色
の結果も参考になる場合があること。の結果も参考になる場合があること。



Body fluid for cell block method



FigFig. 2  Cell block method. 2  Cell block method

4. Cell block

1. Body fluid

5.Immunochemical
staining

2. Centrifuge at 1500rpm
for 5minutes

3.Fixtation

１．Ask clinical department to submit as much body cavity
fluid as possible.

２．Centrifuge the body cavity fluid (1500 rpm for 5 
minutes).

３．Decant the supernatant into another container, 
add 1-2 ml of 20% formalin to the supernatant, and  
fix overnight.

４．Embed the pellets in paraffin to prepare cell blocks.
５．Carry out immunochemical staining.



Useful antibodies Useful antibodies 
for diagnosis of for diagnosis of mesotheliomamesothelioma

(The journal of JSCC:1970(The journal of JSCC:1970～～2006)2006)

１９８５１９８５ keratinkeratin
１９８８１９８８ EMAEMA、、vimentinvimentin

１９９６１９９６ tthrombomodulinhrombomodulin
１９９７１９９７ mesothelinmesothelin
２０００２０００ ccalretininalretinin
２００１２００１ CK5/6CK5/6
２００３２００３ WTWT--11
２００６２００６ D2D2--4040



l

CEACEA CK20CK20

Calretinin mesothelin

E-cadherin

CK7

ImmunohistochemicalImmunohistochemical staining using cell staining using cell tranfertranfer
method in  a case of method in  a case of mesotheliomamesothelioma



中皮腫の確定診断のために中皮腫の確定診断のために
何故免疫染色が必要か！！何故免疫染色が必要か！！

診断の確認！！診断の確認！！



Body fluid for cell block method





写真追加写真追加

Binucleated cells

Multinucleated cells

Reactive Reactive mesothelialmesothelial cellscells

MMesotheliomaesothelioma cellscells VSVS Reactive Reactive mesothelialmesothelial cellscells

ＵｎｉｆｏｒｍｉｔｙＵｎｉｆｏｒｍｉｔｙ

VarietyVariety



４

Multinucleated cells

Dense cytoplasmDense cytoplasm

Prominent nucleoliProminent nucleoli







Making a definitive diagnosis Making a definitive diagnosis 
of of mesotheliomamesothelioma

by effusion cytologyby effusion cytology

―― The utility of cell transfer method and The utility of cell transfer method and 
cell block cell block mmethod ethod 

for for immunocytochemicalimmunocytochemical stainingstaining
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