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“A quiet time bomb” Mesothelioma

@ More than 80 to 90% cases of mesothelioma occur

because of exposure to ashestos (Amocyte and crocidolite
are considerably more potent than chrysotile, and
crocidolite is more dangerous than amosite.)

m [n Japan a large quantity of asbestos was imported in
as well as in Thailand.

® It is considered that patient shows symptom of
mesothelioma after about being exposed to
asbestos.

m So, mesothelioma will be considered to occur in high
frequency In

@ | worry that the same situation will occur in Thailand as
well.
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Mesothelioma

The first case of mesothelioma

Klemperer,P.&Robin,C.B.. Primary neoplasms of
the pleura. A report of five cases.
Arch.Pathol.11:385-412,1931

The first case report of mesothelioma

by asbestos exposure

Wagner JC, Sleggs CA, Marchand P: Diffuse pleural mesothelioma
and asbestos exposure in the North-Western Cape province.

Br J Indust Med 17: 260-271, 1960

“Areport of 28 cases of mesothelioma by
asbestos exposure in an asbestos mine of
South Africa”



Mesothelioma

1 A malignant tumor to occur to a body cavity
(pleura, peritoneum, peicardium) and tunica
vaginalis testis.

Peritoneum about 10~20%

Pericardium about 1~ 5%

Tunica vaginalis testis about 0.1~ 2%
Frequency:

(Occupation characteristics)

Average age: about



Mesothelioma

(Japan Lung Cancer Society 2003; WHO 1999)

Benign
Adenomatoid tumor

Malignant mesothelioma

Epithelioid mesothelioma 50~60%

Sarcmatoid mesothelioma 10~20%
Desmoplastic mesothelioma<very difficult

Biphasic mesothelioma 20~30%

Others



Mesothelioma

(Japan Lung Cancer Society 2003; WHO 2004)

Benign
Adenomatoid tumor

Malignant mesothelioma

Epithelioid mesothelioma

Sarcmatoid mesothelioma
Desmoplastic mesothelioma

Biphasic mesothelioma
Others



® In mesothelioma, body fluid accumulates in early stages
because it is derived from the serous membrane different
from other malignant tumors.

Therfore, body fluid cytology is very important for early
detection and early treatment of mesothelioma.

® The prognosis of mesothelioma in early stages (stage la to
Ib) has become better recently because of
pleuropulmonary resection

Stage la: pleura
Stage 1b: pleura and pleura



Diagnosis & Therapy (Japan)

®Clinical findings
m Asbestos exposure career, a symptom, an image, hyaluronic acid values of effusion
;highly suspicious of mesothelioma

m Asbestos exposure career: about 40% (OCCU pation career)
— Living environment of asbestos exposure should be examined more.

®Diagnosis rate by cytology and histology
m Cytology (body fluid): about 30 to 40%

m Core Needle biopsy: about 20~80%

m Thoracoscopic pleural biopsy: 98%

— Cytologists (MD.CT) should make an effort to improve the diagnosis rate by
cytology.

®Therapy
m Chemotherapy:

m Radiotherapy:
m Operation: 3 years survival rate of pleuroneumonectomy: about 50%

—An early diagnosis and an early treatment of mesothelioma are
very important. So,
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Mesothelioma

(Japan Lung Cancer Society 2003; WHO 2004)

Benign
Adenomatoid tumor

Malignant mesothelioma

Epithelioid mesothelioma

Sarcmatoid mesothelioma
Desmoplastic mesothelioma

Biphasic mesothelioma
Others
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Sarcomatoid mesothelioma
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Differential Diagnosis
#mMesothelioma(Epithelial)
VS
mAdenocarcinoma
mReactive mesothelial cell



i
.....
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'We love cytology * a_“_




STUDY DESIGN

About 2 years ago, we studied 10 cases of
mesothelioma that were diagnosed by
body fluid cytology in Nippon Medical School.

Pleura: 6 cases
Peritoneum: 2 cases
Pericardium: 1 case

Tunica vaginalis testis: 1 case



Binucleatec mesothelioma cells
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70 -year-old womnan Pericadial mesothelloma
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40-year-old male Mesothelioma of the tunica vaginalis testis



' * Characteristic cytological findings of mesothelioma <« *
' numerous mesothelioma cells

q: - of the cells;
8% Single or groups consisting
of many cells







Reactive mesothelial cell

of the cells

2

Mesothelioma

of the cells;
Large to small clusters

‘ # (Papillary ~spherical)

Or Single of numerous cells




Binucleated cells




multinucleated cells
with prominent nucleoli

’




™ Pair cells (cell mutual inclusions)




pair cells (cell mutual inclusions)
with hump-like protruded cytoplasm




Differential Diagnosis

mMesothelioma(Epithelial)
VS
mReactive mesothelial cells

mAdenocarcinoma



Mesothelioma
(epithelial)

Reactive mesothelial cells

Adenocarcinoma

nucleus

round to oval
centrally located

round to oval
centrally located

irregular
eccentrically located

nucleoli prominent not prominent
dense dense clear~dense
cytoplasm
cell border: cell border: unclear cell border :clear
unclear
PAS + (intracytoplasm) =+ (inracytoplasm) + ~=+ (in_traqytoplasm - droplet~diffuse) not
digested in diastase T aligesis in C s
Alcian blue + (cell surface-intracytoplasm) R g T ingesyeRley)

digested by hyaluronidase

Not digested by hyaluronidase

Useful antibody

Calretinin
Thrombomodulin

HBME1

Mesothelin

CK 5/6
AE1/AE3(pan-cytokeratin)
WT-1

D2-40

I
l
H

+ + |

CK7.CK20

CEA

Ber-EP4

MOC31

CAMb.2

34BE12 & 358 H11

Electron microscope

Numerous, long microvilli
Tonofilament 1

Glycogen 1

A few, scattered short microbill
Tonofilament |
Glycogen |

A few, short microvilli
Tonofilament |
Glycogen |



mesothelioma Reactive mesothelialcells Adenocarcinoma




Mesothelioma

Reactive mesothelial

Adenocarcinoma

(epithelial) cells
nucleus Round to oval -a few small clucters irregular
Centrally located *Binucleated~multnuleated cells | Excentrically located
cytoplasm Cell border: unclear el el (el el Cell border: clear
inclusion) with hump-like
protruded cytoplasm |
*Prominent nucleoli |
+ + +~+
(intracytoplasm) | (intracytoplasm) (intracytoplasm)
digested by digested by diastase |42 let~diffuse)
diastase not digested by diastase
Alcian + + +
blue .
(cell surface- (cell surface) (intracytoplasm)
digested by

intracytoplasm)
digested by hyaluronidase

hyaluronidase

not digested by
hyaluronidase

Useful antibody

Calretinin
Thrombomodulin
HBME1

Mesothelin

CK 5/6
AE1/AE3(pan-cytokeratin)
WT-1

D2-40

I
?
H

H o+ |

CK7.CK20

CEA

Ber-EP4

MOC31

CAMS.2

84BE12 & 358 H11

Electron
microscope

Numerous, long microvilli
Tonofilament 1

Glycogen 1

A few, scattered short microbill
Tonofilament |
Glycogen |

A few, short microvilli
Tonofilament |
Glycogen |



Mesothelioma Reactive mesothelial cell Adenocarcinoma




Mesothelioma Reactive Adenocarcinoma
(epithelial) mesothelial cells
nucleus Round to oval *a few small clucters irregular

-Binucleated~multnuleated cells |
*pair cells (cell mutual

Excentrically located
Cell border: clear

Centrally located

cytoplasm Cell border: unclear : . _ _
inclusion) with hump-like
protruded cytoplasm |
-Prominent nucleoli |
PAS + + + ~ == (intracytoplasm) droplet

(intracytoplasm)
digested by diastase

(inracytoplasm)
digested by diastase

~diffuse)
not digested by diastase

+

(cell surface-

+

(cell surface)
digested by

_|_

(intracytoplasm)

intracytoplasm) hyaluronidase not digested by
ﬂ f?sted by hyaluronidase
aluronidase
Useful antibody Calretinin — ~ = CK7.CK20
Thrombomodulin — CEA
HBME1 + Ber-EP4
Mesothelin + MOCS31
CK 5/6 CAMS.2
AE1/AE3(pan-cytokeratin) 84BE12 & 358 H11
WT-1
D2-40
Electron Numerous, long microvilli A few, scattered short microbill A few, short microvilli
microscope Tonofilament |

Tonofilament T
Glycogen 1

Glycogen |

Tonofilament |
Glycogen |



Mesothelioma Mesothelial cell Adenocarcinoma

Alcian blue



Mesothelioma Reactive mesothelial Adenocarcinoma
(epithelial) cells

nucleus Round to oval +a few small clucters irregular

Centrally located -Binucleated ~multnuleated cells | Excentrically located
cytoplasm Cell border: unclear -pair cells (cell mutual Cell border: clear

inclusion) with hump-like
protruded cytoplasm |
*Prominent nucleoli |
—uniformity

PAS =+ (intracytoplasm) = (inracytoplasm) + ~ £ (intracytoplasm:droplet~diffuse)

digested in diastase digested in diastase not digested in diastase
Alcian blue + (cell surface+intracytoplasm) + (intracytoplasm)

digested by hyaluronidase Not digested by hyaluronidase

Calretinin (+) Calretinin (+) CEA(+)

CK 5/6 (+) CK 5/6 (+) MOC31(+)

D2-40 (+) D2-40 (+) Ber-EP4(+)

Thrombomodulin (+) | Thrombomodulin (+)

Mesothelin(+) Mesothelin (+)

EMA (+) EMA(— ~ =)

E-cadherin(+) E-cadherin(— ~ =)

P53(+) P53(— ~ =)
Electron Numerous, long microvilli A few, scattered short microbill A few, short microvilli
microscope Tonofilament 1 Tonofilament | Tonofilament |

Glycogen 1

Glycogen |

Glycogen |



The results of Immmunocytochemical
staining for reactive mesothelial
cells(13 cases)

frequency of positive cases




#How we can perform

the Immunochemical staining
for several antibodies

using body fluid.



Cell block method

v

3.Fixtation

1. Body fluid

2. Centrifuge at 1500rpm
for Sminutes

5.Immunochemical
q 4. Cell block q staining



Cell transfer method




Cell block method \

=

—

= = o
] -—

1. Body fluid

2. Centrifuge at 1500rpm 3.Fixtation

for Bminutes

=3, cell block ™= 5.Immunochemical

\ staining /

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 i1In paraffin to prepare cell blocks.

5. Carry out itmmunochemical staining.




/ Cell transfer method \
> =)

1. Taking off 2. Pasting the mount

ftani ‘hh
the cover glass 3.Scftening *he mount

4. Taking off &Trimming 5. Transfer
the mount

. Removal of the cover glass: Remove the cover glass with xylene.

. 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.

. Softening the mount: Place the glass slide in a water bath at approximately

50° C for about 15 minutes to soften the mounting medium.

. 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.

. 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.







Immunohistochemical staininql using cell tranfer &
method in_a case of mesothell




An estimate of histology and primary site
by a combination of CK 7 & CK20

CK20 -+ CK20 —

Transitional cell carcinoma

Mucinous adenocarcinoma(ovary) | Adenocarcinoma(Lung,breast)
CK'/ |Adenocarcinoma ( pancreas) Serous adenocarcinoma(ovary)

I Endometrioid adenocarcinoma(uterus)

Adenocarcinoma(stomach, colon) Squamous cell carcinoma
Renal cell carcinoma
Hepatocellular carcinoma
Adenocarcinoma(prostate)

CK7




Immunohistochemical staininql using cell tranfer
method in_a case of mesothell
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A case of
mesothelioma

Immunocytochemical staining using cell transfer technique




EM sample procedure on Cell block

_»  Smear sample It takes 2 to 3 days ---
N\
' 4 ' 4 ' -‘

. wash
cytocentrifuge
glutaraldehyde osmium tetroxyde dyhydration .
fixation post- fixation — €poxy resin

o o /
EIQCtrOH' Il semi section Il
microscope
staind with uranyl acetate
and lead citrate Embedded in quetol 812
(60°C)

ultrathin section



Mesothelioma
(epithelial)

Reactive mesothelial
cells

Adenocarcinoma

nucleus Round to oval +a few small clucters irregular
Centrally located *Binucleated~multnuleated cells |
cytoplasm Cell border: unclear 'p?.ir cell_s (cell_mutual . Cell border:nclear
inclusion) with hump-like
protruded cytoplasm |
*Prominent nucleoli |
—uniformity
PAS + (intracytoplasm) = (inracytoplasm) 4+~ =+ (intracytoplasm:droplet~diffuse)not
digested in diastase digested in diastase digested in diastase
Alcian blue + (cell surface- + (intracytoplasm)

intracytoplasm)
digested by hyaluronidase

Not digested by hyaluronidase

Useful antibody Calretinin — ~ =+ CK7.CK20
Thrombomodulin — o o= CEA
HBME1 ‘ . Ber-EP4
Mesothelin - MOC31
CK 5/6
AE1/AE3(pan-cytokeratin) A2
WT-1 34B8E12 & 35 BE11
D2-40
Numerous, A few, scattered |A few, short microvilli

long microvilli
Tonofilament

T
Glycogen 1

short icrovilli
Tonofilament |
Glycogen |

Tonofilament |
Glycogen |




Mesothelioma Mesothelial cell Adenocarcinoma




Why immunochemical staining
IS necessary

to make a definitive diagnosis of
mesothelioma ?



Case

154-year-old, female
mAscites
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Case

m 54-year-old, female
| Ascites

B SSPC(Serous surface papillary
carcinoma)

NSOCS(normal-sized ovary carcinoma
syndrome)



Relationship between cytology and histology
In the diagnosis of mesothelioma

I l I ﬁl ‘ Histology by cell block

method using body fluid

Body fluid cytology
(cell transfer method)

TR
—3

Biopsy

SV

\f







Mesothelioma

1 General remarks
2 Pathology

3 Cytology

A



| Six cases of mesothelioma within 2 years
diagnosed in our department were diffecult
to detect only by cytological findings.

3 However, the definite diagnosis of
mesothelioma was possible by
Immunochemical staining for several
antibodies using cell transfer method and/or
cell block method as well as by electron-
microscopical examination.

m So, | would like to emphasize that the
definitive diagnosis of mesothelioma is
possible from only aspirated body fluid.



Case 1 2 3 1 5) 6
Age * sex 60 - male 72 - male 85 - female 84 - female 79-male 51 - male
Asbestos unknown -+ unknown unknown unknown unkown
exposure
Clinical ascites pleural fluid pleural fluid pleural fluid pleural fluid pleural fluid
diagnosis
Hyaluronic acid 1,110,000 39,900 426,000 20,700 ND 920,000
(ng/ml)
Judgement n—-v il 1\ I b—IV mb—-Iv v
(Class)
cell transfer
Immunachemical cell ransfer cell transfer cell transfer Il block Method & cell cell ransfer
Staining method method method “hethod block mrethod method
Electroscopic ascites pleural fluid Biopsy material ND Ppleural Pleural
materials fluid fluid
Cytological mesothelioma mesothelioma mesothelioma mesothelioma mesothelioma mesothelioma
diagnosis
Histological ND Desmoplastic Biphasic Epithelioid ND
findings e mesothelioma mesothlioma
Follow up Died Dead Survival
(January.2007) (10months) ( 6 months) (2months)



Case 1
Age * sex 6 0 - male
Asbestos exposure —_
Clinical diagnosis ascites
Hyaluronic acid
(ng/ml) L U0
Judgement ClassV
Immunochemical cell transfer
staining method
Electroscopic ascites
NMEICHELS
Cytological mesothelioma
diagnosis
Histological ND
findings
Follow up Survival
(January.2007)

(18 momths)




hump-like protruded
cytop =




Frequency of binucleated and multinucleated cells

Mononucleated cell

77%

19%
4% Binucleated cells
Multinucleated cells

Reactive mesothelial cells
binucleated cells<10%
multimucleated cells<2%
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E-cadherin




Electron-microscopic findings




Case 9
Age * sex 72 * male
Asbestos
exposure _l_
Clinical diagnosis pleural fluid
Hyaluronic acid 39900
(ng/ml) ’
Judgement ClassIl
Immunochemical | cell transfer
staining method
Electroscopic Pleural fluid
materials
Cytological mesothelioma
diagnosis
Histological Desmoplastic
findings -
Mesothelioma
Follow up ]
(January.2007) SU rVIVaI

(12months)




Binucleated
cells ‘

cell mutual inclusioa

S
Multinucleated with hump-like protflded ® ®ell mutual
cells cytoplasm =  inclusions




Frequency of binucleated and multinucleated cells

Mononucleated cell
70%

24%
6% Binucleated cells

Multinucleated cells

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



Calretinin

E-cadherin



Case 3
Age * sex 8 5 « female
Asbestos —
exposure
Clinical diagnosis pleural fluid
Hyaluronic acid 426,000
(ng/ml)
Judgement Class IV
Immunochemical | Cell transfer
staining method

Electroscopic

Tumor tissue

materials

Cytological mesothelioma
diagnosis

Histological Biphasic
findings mesothelioma
Follow up Died

(January.2007)

(10months)




Binucleated cells

~ I\/uJIynycleated
¢ calis.

. ..
' I [l
Binuc eateg ce § "‘

Pair cells

Cell mutual inclusions




Frequency of binucleated and multinucleated cells

Mononucleated cell
66.0%

24.0%
10% Binucleated cells

Multinucleated cells

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




Calretinin
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Case 4
Age * sex 8 4 - female
Asbestos exposure unknown
Clinical diagnosis | pleural fluid
Hyaluronic acid 20,700
(ng/ml)
Judgement ClasslV
Immunochemical cell block
staining method
Electroscopic ND
NEEHENS
Cytological mesothelioma
diagnosis
Histological Epithelioid
findings mesothelioma
Follow up Alive
(January.2007).

(12months)




Multinucleated cells

binucleated cells
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Frequency of binucleated and multinucleated cells

Mononucleated cell
17%

14%
Binucleated cells

9%
Multinucleated cells

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




‘
-

Calret




Case 5
Age - sex 7 9 -male
Asbestos exposure unknown
Clinical diagnosis pleural luid
Hyaluronic acid ND
(ng/ml)
Judgement ClassIV

Immunochemical

Cell transfer

Staining Method & cell
block method
Electroscopic Pleural
materials fluid
Cytological mesothelioma
diagnosis
Histological findings ND
Follow up Dead
(January.2007). ( 6 months)




'."f_ e Multinucleatedellgg



Frequency of binucleated and multinucleated cells

Mononucleated cell
714%

24%
2% Binucleated cells

Multinucleated cells

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




E-cadheTin

Calretinin

P-53



Case

6

Age * sex 51 - male
Asbestos unkown
exposure
Clinical diagnosis pleural fluid
Hyaluronic acid
(ng/ml)
Judgement 1\Y
(Class)
Immunochemical cell ransfer
S eI method
Electroscopic Pleural
materials fluid
Cytological mesothelioma
diagnosis
Histological
findings
Follow up Survival
(2months)

(January.2007)
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Binucleated.cell

F
Cell mutual inClusion



Frequency of binucleated and multinucleated cells

2% WELLL)
13%

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




Immunocytochemical staining
by cell tansfer method




Immunohistochemical staining
cell block
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l" w‘l-
JO

thrombomodulin




Immunohistochemical staining by cell block method

1T

thrombomoduli
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Thoracoscopic findings

.'I .*-. .l '
o¥

Numerous small nodules in the peritoneum Hyaluronic acid 920,000ng/ml




Thoracoscopic pleural biopsy







Stage 1 :Surgical margin(—)




Making a definitive diagnosis of

mesothelioma by effusion cytology

— Use of cell transfer method or cell block method
for immunochemical staining

Maeda Shotarol, Hosone Masarul, Katayama Hironoril,
lwase Hiromil, Kawano Kiyokol, Yanagida Yumi1,
Isobe Hiroaki1, Atarashi Hirotsugu2, Tanimura Shigeo3,
and Naito Zenya4

1Department of Pathology, Tama-Nagayama Hospital, Nippon Medical School
2Department of Internal Medicine, Tama-Nagayama Hospital, Nippon Medical School
3Department of Respiratory Surgery, Tama-Nagayama Hospital, Nippon Medical School
4Department of Pathology, Nippon Medical School

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



1

2

Conclusion 1

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

The early detection of mesothelioma by body fluid cytology is very
Important for the improvement of survival rate by pleuropulmonary
resection

*The following cytological finding are important for the diagnosis of

mesothelioma.
@The variety of the cytological findings, such as papillary and
spherical , large and small clusters, and individual cells.
@The frequency of binucleated and multinucleated cells with large
nucleoli.
®pair cells (cell mutual inclusions) with hump-like protruded
cytoplasm



Conclusion 2

3 Immunostainig for the several antibodies is important for the
4 definite diagnosis of mesothelioma

Calretinin, CK5/6, D2-40, Thrombomodulin, Mesothelin,
CEA. MOC31

Cell transfer method and/or cell block method is useful for the
Immunocytochemical staining.

5 In cytology of body fluid, the possibility of the mesothelioma
should be always kept in mild.
The diagnosis of mesothelioma should be generally performed
from the clinical, cytological, immunochemical and
electron-microscopical findings.
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Fig 3. Appearance frequencies of mononucleated,
binucleated and multinucleated cells as
determined by body fluid cavity cytology
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Asbestos body Binucleated mesothelioma cell
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Cytology of mesothelioma
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Cell transfer method
, Ittakes 1 and half hours-----
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Taking off the cover glass Pasting the mount  Softening the mount
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Taking off the mount Trimming
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Body fluid for cell block method

.




Fig. 2 Cell block method \

1. Body fluid

2. Centrifuge at 1500rpm 3.Fixtation

for Bminutes

=3, cell block ™= 5.Immunochemical
\ staining /

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 1n paraffin to prepare cell blocks.

5. Carry out mmmunochemical staining.




Useful antibodies
for diagnosis of mesothelioma
(The journal of JSCC:1970~20006)

1985 Kkeratin
1988 EMA. vimentin

1996 thrombomodulin
1997 mesothelin
2000 calretinin

2001 CK5/6

2003 WT-1

2006 D2-40



Immunohistochemical staining‘ using cell tranfer
method in_a case of mesotheljoma |
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Body fluid for cell block method
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Mesothelioma cells VS Reactive mesothelial cells
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Making a definitive diagnosis
of mesothelioma
by effusion cytology

— The utility of cell transfer method and
cell block method
for Immunocytochemical staining

Maeda Shotarol, Katayama Hironoril,Naito ZenyaZ2

1Department of Pathology, Tama-Nagayama Hospita, Nippon Medical School
2Department of Pathology, Nippon Medical School
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