~
~

v

PRI LT

RN BN 39 2 BRI Azt & VRN v e ik 2
R L7 Walees T Rl frids

[N
e 755 B B L T P > &7 — B L

(R 22484 H 5 HEZAY)

ER:MS] 42T o T2 BN b Bz IR x5 2 Mo o4 G At & JE i s b Bz il 235
DN BIEBNTT 2 Mg T IBEABN 2 T35 & & b1, BEEREE bR E I3 5 £
EERIZDOWTERT 5. 612, BENMEREEORMMMA O ERES Vo A2 R L, affiz X
HANEBEBEDBEE ORI TIE 2w LiEH SN T A E L OILFNFEIZ O VTS,

Cha M 23t ] 28 6 hE 1 ) BBl h B E BB 2 17\, AR o8l 2 Yk 5. &
6 W'E & YIbRt%, WENRIBEZ 1R 5. NI %2 BT 5 720, RILERP 2T, R4 7Y
CERBHRATRS I N E RSO L. MBS RN L, W EREKT S, WIREDRE
B2 5009, TWRMICEEZRGEST 5. DEIZORE» 5082 G 4. inE z2.08ANT
YIEEL, RREXER/ESMIRL L CUEET 5. MK E OEBFEAOANTREZPAEWEADY O
AFAIEAKIIRIE L TB K. MBEYER, OBEUIEE, RmEeEE, KEUWEoIHIATZE, B
PR DBENANIEE SR L TV AGAICFN 2 Ik TE 5. MREHEEOHKERRZ B2 E %
N CTHEET S, BEN L — 2R AGEE YR OA L, kS THEIT

U e g ™ M s A ety ] Sk B b Bz B L X AR R BINB A IR T 2 DT, 7 VR — N TORES
THIBEABRDSEE L, 8 & 1 A &5 o B2 YRR IS, S8R TIC— A FTo A
%9 2cm DR EYIR 247\, WEESEO R > S ERMT2IFAT 5. BoBA1E, 2cm KOBEH)
Ml & W REA D R IR S H 3 A 12 EIR AR L T 5.

CRERE] MM P R E O /MR 2 B iE 1, 2RO TR EEBELAND 5. FHOLRR L
AR Bz IR 72 A%, VR &AL & TR A ML A b & o AR I & B R e
AR D ME SN TS, M REENEEZIT) 720D BV LXVOFM 2 0 L 2 gk
5w,

(H Ik SEEERE, 58 1 201—205, 2010)

—%—7— F—
SRR, WS RGARa, I i

201

iFL®IC

M A Rz I (malignant pleural mesothelioma,
MPM) O AAE B g, 4 7 H 25 24 51 H DA
%L, OANATEDRLWY?Y. LaL, St
SRTE &MU AR TS X B BRI O A ARG S
N, HEONKLRZTEZYY. MPM OHEHY 2 i<
EHRICIEZ K DERBRVD ), BA DT REET 5. A
AT o T b MPM (2K 9 2 M B A1l 2 i 4 (extra-
pleural pneumonectomy, EPP) & MPM 2%%¢b i1 % JiE
VKT B MRS T S A ARl 2 AR SRR AT A L L b
12, MPM IZHT 2 EZEEIZOVWTERT S, 5

W2, MM LEBRES U AKX ANEED
MPM OFERFETH A 95 L i L 72k 4 oL F Y
IZDOWTHNRS,

R B 44 Bl < f5 T

EPP (ZBERIRGRE, B Mot & A, R, LR E
—3H e LCUIBR L, MERRIE & O E RS A e E sk
SN DA EEMEEOFETH L. L L,
JiEx MW & o T EPP O AL E DENHKRE V. &
MR 2SIBR S N5 DT, itk BMEHERIR3 5 Hht
BOEEDTTRETdH 5. F 4 1T International Mesothelioma
Interest Group (IMIG) %37 ® Stage III ¥ T#% EPP



202 HABE - S b il

A i1

X1 HERRIEY) B
JENE 2 i AE Lo OBiRaE 2 U LT b, IFIEAS R 5.

DORLIZL TS, ADPIT-> TS MPM IZHT 5
EPP O FMi i & FRHEO T RREE ROV THN
5. WY R O LA R T A 72012,
BV LNV EPP #Ejfi L 2 7 UE 7% 52w,

1. FRE}:

JRI V34 5 R & A AR & i 2 R 5 72
O, PG LE % 80~90mmHg (2 K373 4 M5 I ik e
2T 5. §IRT A V3RO 1 ROAT, FuLEk
ATF—=TFIVRAT Y H I hTF—=FIVIRIHEAL RV, T
Wb o FE OfERR L iRMEEIT R 2 Bk 5 BiwT, B
AT A, ARAIZEMD EOMELE 3 5.

2. REYIE» 5% 6 e

BEYIRIE, 5 4 Mok &8 g O A S R & hE S
T, HoMFICHs7-RVWEMGYHZITY. hEs
TIIZREUREZERE L 2. MPM 2545 2R T %
DT, WEAEROB 2R 5. BT EH O T
ARk, R, RIER, ZERE, BisETh AT 5. 58
6 i DB I BE % BA X ATV, BT RMERHEGO
FRID ORI KB BATHE TRAWERT 5.

3. MaREs RIBE

55 6 B R O M R B % 4o, BIlNER % 2 B
LCHM, wik, ), BRMOMIZATS. £ LTHFE
M ISR BEC & 225, BAA ARHKEET 55D
5. BB E IR 5 & PR O st~ o i
ZMELCLE)OTEET A, MMz HHT 5720,
AMAEAKS0MIICZE A7) ¥ 1ml #0272 % &%
FIAF T E AV & MR B C G5O 5. BgEs OB
KE & ITEEAE 6 MhHkE i TR S 1, BERRIE
DFEIBE THRELLRELTNBE LI LHNTE L.

4. HEREYIER

EPP TR PM TN EETH 5. MR, Oy
HE, ORI ODEE, S SR O I S U,

JJOMT Vol. 58, No. 5

it % AR 4

&2 BEQBEAN O A, AR, e e LTl R on
lio)ies

BN & IR o0 i = 2 A S im AT R %

=B X Wi it BRI BT s

MPM OJEREN R LRI 2 5 W U 72356112, il &4
DO TICHRCTE 5. w4 oM REIIE ST O
WKHRELTWADT, BREELRZEI»SHD5. |
JE 2 A LoD, HIREOMEBE AR L RS 5. JEHE
NOfEG AR Z & R, MR & OB
DODNLEZHEET7 I 7 ¥~ 100mg 2A A O AF AN
7K 500ml 1Z#RE LCH <. YIHE L 725845 Ok ik 2 BEA
WZEGTUE, BRI CHEBOMBEYMED L 2 5.
T BRI & B o> 1] C, MR R & PR 2 S0 2RI BE 3 % (1M
D). B EIE, MPM MO BREN~DTEA % B <
720\, IBHEMEHT 5.

5. WDERYIER

DREBTLEZ YL, EUNEROE S £ TER
T5. W, DRELSTFUAEES L T LHEMmEELE &
DICUIHET 5. 251, LFETBTHI N 2 o YIHERL 2 H I
WIEXL, MREhIRZ &IN5, RIC, BRI Lo
UG %2 BB - THMANTHER E CER T 5. Jifk
Wk & B g AR DUIEERE S, il A 4 5 o O & B0 L <,
DEOYIBEZ#ET T 5.

6. FiME - KREXZUBH

THEERIR, LREIR, BEDIR 2 REEtR, LN THE)
MeomrMeCEET 5. FREXEAETEIREL T
BB A a2 AV CUIRE L, ARRRIE, OB, BEM BN
OFMiZE—3E LCHHT 5 (K2). AHoORERTI,
RAELWIROBE 1T ) FHFEE Ly, BRI V8L
FIDUE 2a AR DOMERR Y » R HiFE L2 T 5.

7. BEERE

MR T % 460 A HiS, JAPEN % i A s AR
KTHEL, [EZRWmDO) -2 7 A M&2{7). Al
JEBICLE, FLEEMIR; 1L 0 72 9 55 % JE PRALAR & —H (2HK
Rl B CRi% 3 5. BERRIEFEICIE, Dual Mesh Bioma-
terial (20cm % 30cm X Imm, W. L. GORE & ASSOCI-



e« S M S B V53 2 WSS Aot At & T I v e R 2 B L 7 e W 2 g 203

b et
13 A b o P A
MR D720, NTEZ AT 285452 0RO N 5
PANFEL TV D,

ATES, INC, USA) % 1 BHWwTw5. WAL D 2
WOILEFHCnishm z %L CEtRBsZERT5. A
T RWEICEDLET Y I V7L, HilWES & ML
YT HETIC0 5T —Ta k% 2~3cm BIFEIZ 9 AR
HMALTBL, BOWMEZEZEI0MH2SEVER
F— M ERENICHEAL, $—2J0 ROz K
JEAMCHI & L TREZ 35 (X 3). BARZH 10 £ 721358
O EICHZR L, TR RRIEOBEDL 2 B <. it 2 U ik
OB~ DOEELR 70, HREER L R
WCREITIT) . MBI O, KREN TR 2k
ET . MR, WM ORGSRV 5.

8. DEHE

LRI, Preclude Pericardial Membrane (15
cm X 20cm X 0.1lmm, W. L. GORE & ASSOCIATES,
INC.,, USA) # 1 ftHWwWTWw5A. 3-0Prolene 5&I2 & % 4%
Hige A LA 2 B LT, AL 2 Do Wi 12 4
B35, BUMIEBIET 50T, SBrE-¢TOE
EHET S, LY AT —=THilko7n, FEALLEEIZ/N
YA MMz <H<.

9. kg

20Fr ® b0y H— KL — %A OBHBAA Sk
NANTFAT 5. RIGRIC X 2HEREACTHAIL T, Fily
T

R e T B BR A AR T

MPM DIEFZWIZ 72 VANAHEL <, FFICRERED
Mg & DEERIAK & L MEL %2> TWwb. MPM O

Wi T EPP % JifT L 7= B O F§ I AR I MPM % 32
Dotz b WIHIER S FIAHAET 5 X9 Thb. MPM
CIREBW S NI TOBER, 57 S ME g
ERFHEOMN R DT, MELHE L RO THFHEH
zReiEhs. LaL, H#EOMIETMPM OJFHZ)
DWRBD LNV E W FERID H 5. Takeshima 51,

N A

4 CENENIEE BN 2 58 L 2 ST A AR
WIS D JE PR 2 5 K & 7 AR & WIS HR A L T2 47 5
TWwa.

MPM D [## | TEL 7o 72 R OREFOFET, 17%
A THREE TRV F20d RS L v] &
L7z, 3—ay0H 4 F54 »2Tid, MPMIZBIL T
13% OZW =T — &ML, M2 R ERO R THW
RMETRETRVELTWS. KA 13, EFHEETO
W Regs T M 2R b 2 FEAR IS LT B 40 e bk 2 $REL
L, @Y by gt Ty, EiELZEi2 2 0h
X7 6 %W,

a2 DT o T D MPM % Z 18 L 72 WIESE T Mgl 2k i
O E THAT B, MPM EMAINED IR 5
DT, T v A= M CTHEGE TR AEKREZITO RETH 5.
AR MBS EoBIBVL E § 5. ME S b EPP
D Bz I BARR _E O R K ER S — A FF O A H 2cm D Bz Y]
BHAATS . BT HRRCAT A 2 FIE L, RER i % 3 5
A, # 15cm x 1.5cm O BEH s 2 €0 B L TR I 38
5. R—IMa2iAL, WENZRESRE CBZEOR, W
KREFIL T, M2 R A LA 133 5. Hlkk
SO 5K & B M T2 FEPNICHR A L CAERT
5 (M4). EITHCTEEIARONEEAE, loem KOM
ke x BERE 2 O BUARERI L ORI 5. FLI07 & iy
ENDHEE, BEMWIEZ %) 2cm DK & & TR O IR
IR 23 EE 9 % PR < BRI L W BICRIN L T 5.
e % A A Cikiftk, IkmzERL T, FL—r%
TALTMRT. MELBWOLDIZ, K& THRVE
REBIERT 25E05% . LaL, BRI K
1, SO REAEA AN O AR 2 B B3 5 W HEtE b &
HET&E R\, EPP 2479 WHgtESE U, EPP Ri2H)
B S % BERRIEER 0 O BERI I R, & 2 TR st o A=
HBLEZEETRETHA).

E¥MEE

FHEOARRZ MPM 7278, 45 & Bula#l & Btz X
HEFREROAFHMEIRR SN T\w5b. Brigham and



204 HARRSE - KFEER R

Women' s Hospital ® Sugarbaker 5%i&, EPP #I121b%
FETE & B 2 B N3 B L AEIRH O 183 NIZEE T
LIRE % 1999 I L7z, Mg L7-7 A (38%) = k&
176 NOEFM AP RMEIZ 19 ATHY, RIFTH -
7o B5IT, RER, YIRRmTmEETE, WAL Y CoSHEilg
BEMEO 31 ANcBWTid, EFHMPg M1 A H, 5
AR 46% LIEFICRITREETH - 7.
LA, EPP, i U sk o NI4T 9 S0
it o K B M % University Hospital Zurich ®
Weder 5'"7% 2004 4£12, Memorial Sloan-Kettering Can-
cer Center ® Flores 542006 £\ L, £ H #2490
TWwb. 0%, Weder HAAA ZIZBU 5 %tk It
WFZEYC, MPM &3 61 N2k L CTHEA[bEFE#Z IS
74% @ 45 NI EPP 2 Eji L, 59% @ 36 A B #E
Fefto2 85T, stz 1 A (22%) <, &fHL
EPP Hif7 & OAAFII B el 13 % %~ 198 7 H & 23 7
HTHH, RIFRERTH o7z, T AU A TOEALE
ik, EPP, i f4 i #st ik o N2 47 9 £ itk L RaFgE o
FERAT 2009 EICHE S, EALFRETED RO S
7277 AoB#E R, 54 N (70%) 12 EPP % jif7CT &, 40
N (52%) (2D AMHMSBIEAEE S Nz, 2BE
LETOHRY AR L BEEOLFHM b, &~
1687 AL 291 " AT, BIFREHETH - 7.
AL, EPP, i sk 2 MPM 23t LT
NEVZAT 9 R, BEWmAid 5. HANHERLE
FETELEFOFHRITEY. L L, EALFEREDE
HWT, OFMoOBEEI)HE» R, O OfI#Em
BT L, OGPHEORENSERE FAT 5, @Ok
PREERMIPRRE T A R OB EE SN T3, H
e, Weder STl 68 & I & 5 SEFNE A LS
WL EIT > TWABDS, Flores 513 IMIG 43 ® stage 111
ZDARERZHBE L, Sugarbaker 5138 AL %
fToTwiawv., FEFLIF, FAEEOHZ MPM IZH L
T, 79 EPP, #ita&y 1 7 HH o BHEHE~O Ha#
P 465Gy, AT RE R 1~2 0 A0 S L EE ik
(CDDP & Pemetrexed) OHEZWHEHETEAL LT
5. BALFRERITRA SN E121E, EPP Ltk
TR 2 L Tw b, R EBREOH S DY
LT, HEamr2{EL2aBE2 % T 5. ZELWHE
WERNRDIRF T & 2 H R IBHE ORI - 5.

MPM Ofidifih 5 ZiRE S ¥ 7 L& #HH U AR

B2, MPM Of§HG 2 & il s U AL,
BROWEMHMHIN20TIE v EFHEIRTWS
FAa ORI D W TRIHICIR RS . [ 11K F ek R
Ziset v ¥ — (BEIUR) L oHfsETdHb. MPM
B OGN O —F8 % B LI L7z 7 AR MR
LT, EARVE M B =R C A Blst
E U TEOERBIN T o7 FORE, TARZ M

JJOMT Vol. 58, No. 5

HERETE7 2 F 21, RO 10~10fEd DT Y
7 ADWREERFER LT MBI 2ERET V7 A1 K
B NEBIRDS, ETORBORKTIZ RV LHELEL T
W5,

B

TROANRZ MPM 7255, AWML & ALAit & g
MU 2 LA G DR 72 RAM RN X B BAF 72 b
HIN TS, MPM IZKT 5 EPP & MPM 2% L 7:
WaesE PSRN I, 2RO TR FENDL D 5.
P 22 AR 2 AT ) 72D I BV LRIV O T4l &2 5
Ji L&z 57w,

X ik

1) Zellos L, Christiani DC: Epidemiology, biologic behavior,
and natural history of mesothelioma. Thorac Surg Clin 14:
469—A477, 2004.

2) Su S: Mesothelioma: path to multimodality treatment.
Semin Thorac Cardiovasc Surg 21: 125—131, 2009.

3) Sugarbaker DJ, Flores RM, Jaklitsch MT, et al: Resection
margins, extrapleural nodal status, and cell type determine
postoperative long-term survival in trimodality therapy of
malignant pleural mesothelioma: results in 183 patients. J
Thorac Cardiovasc Surg 117: 54—65, 1999.

4) Flores RM, Krug LM, Rosenzweig KE, et al: Induction
chemotherapy, extrapleural pneumonectomy, and postop-
erative high-dose radiotherapy for locally advanced malig-
nant pleural mesothelioma: a phase II trial. ] Thorac Oncol
1: 289—295, 2006.

5) Weder W, Opitz I, Stahel R: Multimodality strategies in
malignant pleural mesothelioma. Semin Thorac Cardiovasc
Surg 21: 172—176, 2009.

6) Nakamura E, Makishima A, Hagino K, Okabe K: Accu-
mulation of radium in ferruginous protein bodies formed in
lung tissue: association of resulting radiation hotspots with
malignant mesothelioma and other malignancies. Proc Jpn
Acad Ser B Phys Biol Sci 85: 229—239, 2009.

7) Flores RM: Surgical options in malignant pleural meso-
thelioma: extrapleural pneumonectomy or pleurectomy/
decortication. Semin Thorac Cardiovasc Surg 21: 149—153,
2009.

8) Chang MY, Sugarbaker DJ: Extrapleural pneumonec-
tomy for diffuse malignant pleural mesothelioma: tech-
niques and complications. Thorac Surg Clin 14: 523—530,
2004.

9) Weder W, Stahel RA, Bernhard J, et al: Multicenter trial
of neo-adjuvant chemotherapy followed by extrapleural
pneumonectomy in malignant pleural mesothelioma. Ann
Oncol 18: 1196—1202, 2007.

10) Rusch VW: A proposed new international TNM staging
system for malignant pleural mesothelioma. Chest 108:
1122—1128, 1995.

11) Takeshima Y, Inai K, Amatya VJ, et al: Accuracy of
pathological diagnosis of mesothelioma cases in Japan:
clinicopathological analysis of 382 cases. Lung Cancer 66:
191—197, 2009.



BB = SRR b K JE L5 2 i IS A it & A I v B % R U 2 M BT R S A et 205

12) Scherpereel A, Astoul P, Baas P, et al: Guidelines of the
European respiratory society and the European society of
thoracic surgeons for management of malignant pleural
mesothelioma. Eur Respir J 35: 479—495, 2010.

13) Weder W, Kestenholz P, Taverna C, et al: Neoadjuvant
chemotherapy followed by extrapleural pneumonectomy

pleural mesothelioma. J Clin Oncol 27: 3007—3013, 2009.

BURIESRKSE T755-0241 150 HE 3k 685
[ 2 BE AR L T B et 2 > & — IR 3 LR
WE e
Reprint request:

Kazunori Okabe

National Hospital Organization, Yamaguchi Ube Medical
Center, Division of Thoracic Surgery, 685, Higashikiwa, Ube,
Yamaguchi, 755-0241, Japan

in malignant pleural mesothelioma. J Clin Oncol 22:
3451—3457, 2004.

14) Krug LM, Pass HI, Rusch VW, et al: Multicenter phase II
trial of neoadjuvant pemetrexed plus cisplatin followed by
extrapleural pneumonectomy and radiation for malignant

Extrapleural Pneumonectomy for Malignant Pleural Mesothelioma and Video Assisted
Thoracoscopic Pleural Biopsy for Suspected Malignant Pleural Mesothelioma

Kazunori Okabe
National Hospital Organization, Yamaguchi Ube Medical Center, Division of Thoracic Surgery

Our surgical procedures for extrapleural pneumonectomy (EPP) to treat malignant pleural mesothelioma
(MPM) and those for video assisted thoracoscopic pleural biopsy of suspected MPM are described in detail. Ex-
pertise in a number of techniques is required for both procedures. EPP is defined as en bloc resection of the
pleura, lung, diaphragm, and pericardium. The diaphragm and pericardium are reconstructed using artificial
sheets. Excellent EPP must be accomplished in order to perform radiation therapy and chemotherapy on
schedule.

If MPM is suspected, video assisted thoracoscopic pleural biopsy is the best procedure for diagnosis. The
procedure should be performed through only one port, because MPM easily invades the port site. The patho-
logical diagnosis of MPM is difficult. In order to obtain big and deep biopsy specimens for definitive diagnosis,
general anesthesia is recommended.

MPM is an aggressive disease with most reports indicating 4 to 24 months median survival. Good survival
results have been achieved by multimodal treatments consisting of surgery, radiation, and neoadjuvant or adju-
vant chemotherapy. However, the optimal treatment combination remains controversial. It is absolutely urgent
to develop a highly effective treatment for MPM.

Finally, our collaboration on MPM with the Institute for the Study of the Earth’ s Interior, Okayama Uni-
versity is briefly described. The analysis of ferruginous protein bodies extracted from the resected lungs of pa-
tients with MPM indicated extremely high concentrations of radioactive radium. Internal exposure to radium
may be the mechanism of initiating not only MPM but also other malignancies.
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