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1. MIFRAERERR (EPP) DI EFRF

A Mgz iE (malignat pleural mesothelioma, LA
T MPM) 2t 3 % M B A4 Bl 7 Bk (extrapleural
pneumonectomy, LLF EPP) IZRE O A E SIZRAD

e 72629, LITLISHH O R E R > TE .

19764F, Butchart 5V A% EPP29BI @ 2 4F A {7 3% %
10.3% & #id L LSk, FtComdidisni s
DO, HEF AL O ML D % v 19904 A D
Rusch?, Pass 53 7%539~50%1 EPP &R % (212 [H]
¥ ® pleurectomy/decortication (LLF P/D) & lL#L
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R8I0 H A g B4 (20114E, K93) ©7° 4
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72753, 2 OEEOT I O median survival 13351210 H 12
ELTBLT, FHRICBWTL EPPIXP/D IS %
o7z,

Sugarbaker 5% 1319884 ~20074E 1263644 % EPP +
multimodality therapy %17\, 1174 (18%) @ 344
fFafirz, L3FE LA EEIZOWTIL EPP Ol
3280 & Mgt L, A, ARDS, (U, TR, B
NG, BHEVERi g, 0¥ Y RF—F R EDEYTHD
HEELAMEZ TR L T M3.4% THo72 L Wik L
725 Mortality 13 % HBIOFEEE* E T L% TH 5%
kDY, KNEIHEL &b 5 LR ORI
U375 T\ 4. Trousse 59 1283610 EPP % st L,
MR AEFIRZ14.5% AT, 248 & SEEEFRY K 4
32.2%, 14.3% L s L7275, COR@EEELDIZE
< O A BHEIZ M L, #7584.8%, 90H LINDIET
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Table 1 European Guidelines for the Management of MPM'®

Pleurectomy / decortication should not be proposed with a curative intent, but
can be considered to achieve symptom control. Radical surgery (EPP) should
be performed in clinical trials in specialized centers, as part of multimodal

treatment.

10.8% DRAED B - 72 & LT, [ IR L/ EH R
] LRBINTH .

D XS 7% EPP DA 2 2 kEH 2w L, Cameron”
(X EPP % margin O\ RLFA & L, ARG A
bz HIEL7ZP/DICRY 2 KCEWFRTH 5, Lk
N7z, ZLCHBREIZ N E CHREEZBBEICER S 5
& big operation = FEIR L THB Y, BEHRHWIZATYH, I
PRS2 2 Filisvwihd €9 Tho 728k, w
Bl A5 T & /& %Filr, BIHP/DICELTHA
9 Lalk7z,

ITE, EPP 13874, MPM (2% 3 4 multimodality
therapy ® 1 {H#E L CiTbNLCWw5. de Perrot 59
I3 CDDP ZHlh & § 21b %2+ 1241w, 251220
%1250 Gy OREHE L 2 BN % ik L\ ERIR SR %
FEhti L7z, Bk & 726061 £ 1K @D median survival 1&
4% H, 541310% CTh -7z, EPP OIEL=IZ 34,
6.7% 7T, T XTHMBEITH > 72. Trimodality therapy
% 5e% L7230B1H @ n0 FEG] (n =21) IZBR2 & 5 A=
53% &\ ) IR 3R EAE 2 1572, Krug 593
de Perrot & X {7z study 247> 72, BB, 44912
)V ® Pemetrexed + CDDP % 5213 72774 D 9 B574 12
EPP S &, 544252 N x 5E% 7. Radiation %
T x5 T L 7240% @ 2 % 1361.2% T, Z O
trimodality therapy % acceptable & L 7-.

HAETH 34, #i < EPP % & T trimodality O fif
REAERY 255 F 0, KRAE3 H, PEDTEER L FEFE

(n =40) 2/ TEHEZKT LA LY XADOAER
Krug % de Perrot » 8l C\» % %%, CDDP O +4
7\, AREER T feasibility HER S NS &, bAET
L4, P/D ZHARATZRD study DMUEE 5.

2. pleurectomy/decortication (P/D) (Z2WT

19764F Wanebo, Martini 5!V (& pleurectomy +
adjuvant therapy |2 & - C median survival 21 » H % 1%,
CHUIMBDERE IR TRIFTH o 72 LR L 72,
19974E121% Rusch® 28 P/D I22oWTEkL, —ED

FFHif % 5- 2 TV % %%, radical X° curative D F #E & v
TV vy, 20024F, Lee 51 X35 0B radical
P/D" ZHWTAM RO = FEL L 72, 51T EPP
D IETH AT 266 THIF | 1L695%, MRk 4 7= TRT
WU & & B 72 (=1L &L 7. P/D
Mo IR 8B % B4R L CTRUKIZIT b,
20/26%112" complete visceral pleurectomy’ % &% L
72, 29 LTSNz radical P/D o Fp ) A A7 A
18.14 A 1Z Sugarbaker 512 & % EPP ((FI4ERHSTHE)
D195 FIZ# 2 v & iy L7z Radical X curative &
W HERIZEDENDD, B E TR ARM R4
PIkrTH ), FI0MEREP RS (20104, HUHR)
THRKDFERE LI NEEAICH G, F7205%50
=9 pleurectomy (I P/D 2 &84 2 L 23 5 D TEE S
5.

P/D 3244, EPP OJEMHAl IR0 AT, N2 HIBH
WCHW SN Tz, Luckraz 5 13 i a4 6112
EPP + adjuvant therapy (n =49) %, #4761121% P/D
+ adjuvant therapy (n =90) %517 L7212 b4 57,
P/D BEOWEIBIFTH o 72 &£ #Hify L7, European
guidelines for the management of MPM!® {% EPP (24t
HMTH LA, P/DIIx L TD curative intent O fii
M L TWw5b (Table 1). L A L L 4E 1S radical
pleurectomy @ % ® T2, 1, 28 # 2 xF 3 %
trimodality therapy D517 A%\ T 4. Zahid 518
(X EPPIZI L, P/D ®% 5 R\ WEHE % T ‘surgical
community I3 2 T L 2R T X2 TH
%' Lik~7z. Shahin 59 1ZEERHERO/FL arm 12
I3 radical decortication #E & N2 X%, LR L Tw
5.

Rusch 52 {3 P/D % HE g F 1] 596112 #5 L
EPP D11561 (FETHE5.6%) & W L7z, £ OFER, T
BICET LR, Moz #RLE) &b, WD
EYREDITETH 5 LAk 72, Sugarbaker 52V
1X EPP is indicated for patients with advanced locally

invasive disease; P/D for patients with more superficial
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Table 2 Curative-Intent Total Pleurectomy

Age Type Local adjuvant Op*.time / min. IVZ*/ml
71 Ep — 360 5,000
55 Ep Chemo-hyperthermia®* 370 2,500
78 Ep Laser spray ** : 50 W 230 3,500

CDDP 40 mg®°*
71 Ep CDDP 40 mg>* 470 5,100
54 Mix CDDP5* 50 mgx3 450 8,500
51 Ep Laser spray** : 50 W 435 6,000

Ep: epitheloid
*: operation

2* transfused intravenously during operation
3* irrigated in operating room preoperatively
4* delivered immediately after decortication

5* infused through a chest tube postoperatively, with the cavity not covered by the pleura
6% infused through a chest tube preoperatively, with the cavity covered by the pleura

spread of tumor—& FH L7z, 29 LIz THEESIN
7z Flores, Pass, Rusch & O#iE? (T k& 2iEH %4
D7z PR OEINEEE 1) OIS, 2)
BEOMHTEBHE & TR, 3) HFEHEDOY (1 T L
L, 66362 Tt 2 F2h L 72, #5R1X EPP @ 3854,
P/D 27861 & 7% o T, WMBEMICFHDOET R <,
mortality (& EPP: 7 %, P/D: 4 % & L7z, 4R,
Flores (& FO#EERA & R DOFk 7% review 2475722, H
%, 1) The ideal scenario for P/D is a small amount
of disease limited to the parietal pleura with only, if
any, foci of visceral pleural involvement. & L, 2) T2,
3127% % & EPP 28 P/D X 1) & to eradicate all gross
tumor IZHFTH %23, BN EIMHIT R THRO S, 3)
P/D O FEEEIZ DWW TUZEDE I HT, — the
surgeon finds a glistening pink visceral pleura free of
disease or limited visceral pleural studding and spared
fissures. P/D in this setting can be accomplished with
a complete macroscopic resection. & & % DA T, gl
IR 2 REDZ L\ WIEOREE &) T 55, A
WTH 5.

RIR S X FAHE L MBI 0 5 £ L7z EPP 03151

(B 16, 3.2%) & P/D ([ : 0) »34%1, &f
6561 DA A d H. P/D O3AHIIZ X1 radical
P/D @ 6 5] (Table 2) A3& I, £NHIIEMERDRE
Pl & LT L — =Bl et 2 R AN
BRI O Go5EmaEnsz. Lo LFRIEARTRE
240 QEAD 1B {720 HTH o7, P/D OERE

100} 4 = Extrapleural pneumonectomy (n=31)
» Plewrectomy/Decortication (n=34)
8} -
g i
3 601 L P=0.9220
= :
S i
= 40 l' =
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Fig.1 Overall survival according to surgical
procedure®?.

MNHFE TGO FRLETEEC, PREESZOIC
ZRATE EHIIHT 5 S5 7% L MPREOME A IH
THhb. Y D23611% cytoreduction surgery (2#4 -
7273, P/D @ 3 4 & median survival 1324%, 174 H
T EPP ®33%, 13» B olichaEzEE%w (Fig.
1.

Radical P/D & EPP & [\ U#AE—BEM o fy itk <
GHIR—2 L7221, B ORIz 23 Al 4T 2 & 5
M OWHGE <, MENROE FIZE S F TEA &fi < 2
oO%ELFMTHSH. IELWE (Fig. 2a: &M, 2b:
2 EAH, Fig. 3:Y, Fig. 5:5, 6) IZA% & i,
)= LRI, JEE R B A IR IR A A
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Fig. 2 a. Microscopic findings of decortication.

An enlarged photo of the upper corner showing the cleavage plane (short arrows). %: side of the thoracic
cavity, long arrow: layer of decortication, arrowhead: tumor of the visceral pleura.
b. Schema of the normal visceral pleura (left) and decortication (right).

1. internal elastic layer®®, basement membrane
3. external elastic layer®®| internal elastic membrane®”

5. mesothelial layer,

Fig.3 Schema of tumor invasion to the pleura.

1, 2, 3: tumors, short arrows: no tumor visible
macroscopically but microscopically positive
for a tumor. Decortication at the level of X
(long arrow) leads to complete removal of
tumor 1, but not tumor 2. The layer of X
corresponds to layer 3 in Fig. 5. Decortication
at the level of Y (long arrow. It corresponds to
layer 6 in Fig. 5) yields insufficient excision of
tumor 3, which requires a deeper resection
line, followed by bleeding and air leakage.
When staying at the level of Y, no air leakage
or bleeding is encountered. Double arrows
indicate connective tissue between interalveolar
walls.

(R, %) »OREET 52 MRS, €L T,
<

Z ORI 7 EOFS PWIIEEPBN, HER
bRIFTH L. ZORITHMIHESEERRBICE T S
decortication & [/ UETH % 2%, KT AWZ T 512
XWHR CHERB W RE R WA DAL EETH 5. 1 HIf
DM 2D & 9 IR D%, IhE &Rk
THIEIIEHENETHA ). Flores® DEH P/D &

RO B D7p, WG L FIRANES . 12,

2. interstitial layer, fibrous connective layer
4. submesothelial layer
6. tumor, double arrows: layer of decortication

FAHDSE A CTHES 2SN (R ORI 28z
%t (Fig. 3, tumor 3), YWKHIZ) — 27 & LA 4
U %. Radical P/D 12134 R %5 BANH 5.

VAR, WK T RIABIC radical P/D 25#5 S 115
A H 1), EPP I 2 AAr X B2 S S
TWw5hb. L LWTFHTAY R1 resection T b = & %%
A5hL, ZOFEITHIZTAEED stage bias & mortality
DENE LTV L 00 b HLZ . Rice® (X EPP %
P/D 7z & & A 7% surgical cytoreduction b FRAFEEEIZ
% % &9 randomized data \XfFAE L 2V, & L7z
T, 1115 2>® beneficial effect 23&% 5 & $HUE, 1) >/
HitmB e A L e EEREMICRONE7259, LF
Bk Lo,

3. WMERFHOMESE

EPP OREIIMO TR E , Mith G e TEE, H
DEKTHDH. FTHEELWIREL ARDS D%A L
LIFLIEBESITH 5. 5B LW s 20 %
HEHICE DRI 5P, TR T F—4%&0
TOHTHET .

ST, HEWESZ % H\ 72 EPP Offif%, NEFH 72 8
D3 HE, #EICRE 2 72IETHM M2 228% acute
lung injury 2354 L7234, JEIKIZKD 1), 2), 3)
DWTNTH A ) H. AEPHEIL mortality 24T
BDT, NEHEICIEHOESE»H 5.
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Pulse Puse H -
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Op. Onset(3 POD)  Recurrence{24 POD) Discharge

Fig. 4 Postoperative course of a 69-year-old man.
pTIN2MO?®
Pulse: steroid pulse therapy
CPA: cyclophosphamide RA: room air
POD: postoperative day

1) WromdBE. BRIRIDIZHERR L EE iR T/ S WIBESL
DFEPTATL T, THABHRG I ZERL, fife
LTARDSH 5L, L32EXTHL. SELD
F$H% staple TITWZ2 D 3 HHOMEFAE & iU, 5
I A7 74 v =%, K. FrEVCORA, ik
THEHMZETICH I EPELLS, A SHEd

TERIEFRICH Y LHE Sz W R PASAIC
ML TIETFRNEY LENTWDHED stapling D 3 H
HIZV =2 PELLTHL ). O LIFAERD
FAEBEICRID 2 22T ISR B HR V. EEOLEMET
IR 72 & 2 WD =D iR EPP &\ )
FMETFIZEHNLDTH A ) b,

2) . REH M & % % EPP X P/D Tl
M O E KT 5 (Table 2). Z OEED P/D
BN &Y, RIS E 22 5 EPP IS %
CLETHICEROND. WEROKINT ¥ A%+
|2 dry side 2D Z & 1ZM4IRTH 5D, M O s
5 4 HZHEE 72\, Sugarbaker 5% 3T LD
B EIHH @ — 2|2 avoidance of fluid overload are
crucial % 1 z, Memorial Sloan-Kettering Cancer
Center 75 D520 |2 4 increasing perioperative fluid
administration and decreasing postoperative predicted
lung function 73#f7# ARDS IR 2, EH 5. i
SORMAL S, TEOERSHHER L.

3) RN AAE SO S R b v &5 hud,

B4 BN & 2 W AZRIERPEE S NS, KAl
AT B R 22 2 A L 2 WIEAEG O H > ST 12
ARDS IZffio 7z 9 fEBI 2 & L, TOHKZZE L

Fig.5 Schema of the pulmonary pleura®.
1. mesothelial layer 2. submesothelial layer
3. external elastic layer 4. fibrous layer
5. vascular layer 6. internal elastic layer
7. alveoli [ interstitial layer
dotted: blood vessels L: lymph vessels

7228 9 AT S A O AT BTN SR L 72,
% M 3~ 2 » BICEELDY, 3HHE, 4H
HIEAEDZ 1 HIH & TN/ Fig. 4 13EWIZH#dm L
B2 1BlORBTHS.

Z OIS b FUlF BRI R oA, I %
HEOTHE, B EROIZER Ry, MihEIC L 5
A NAA DR B ISR O R HiRES 7
ERERE L CHE SN TW D, ko p#® i3
There is no proven way to avoid this complication. & &
OEKRTH D, L L, DL BRMOSLHERER
ZRESHENS, SFRHE L LTI HBIO PR TEEZ
1), 2) I LTENPYDHo TR DB,

4. WA

Endothoracic fascia (LL'F EF) £ 1) EPP oYk
RiZEIENL0H, 2) WEERIZFKL DA T3 5 T2
RO DLREGIETHZI2HD S TERTH 5.
1) 7 5SROI EAE AR CRE S B 72
B, AP Z. 2) e 13 R o g BE

fascia’ VSRR SNBIE TN, TNHRENTH 5.
Zb 2 fascia’ DOHLEED S G S LB BB MRS
TR (RS

BBt EB W TCORELPTE SN 5.
Gibbon’s Surgery of the Chest? |Zid1d»> & 1) & — the
normal parietal pleura can be readily stripped from the
EF of the chest wall. LRE# S, EF DSWEEMIICHR S,
EWI) H#THDH. —7J5, Shields @ General Thoracic
Surgery® 121, The EF consists of variable amounts

of areolar connective tissue, affording a natural
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cleavage plane for separation of the subjacent pleura
from the thoracic wall. & & %. Bl & PN g i i & B IR
HIETIE R, BiaiGaMEoREHEL, OB
HEREET 5, LREL TS,

Kubic ¢ Surgical Anatomy of the Thorax® (Z X 1iE
The costal pleura is attached to the outer thoracic wall
by a thin layer of areolar connective tissue called the
EF, which is movable and sliding. & & 1), Shields &
[kt B#CTdH 5. Callander’s Surgical Anatomy” %
% & — because of its (costal pleura, ¥ 71) loose
attachment to the EF is separated easily —& & V),
Gibbon ®# 2z L [i] UL Cd 4. — the parietal pleura is
dissected from the EF, —&FeL7ziw0? 35 5.

ARFTIL19724E D Nagaishi® 12 X 5 58l 70 5 <0 1E
W% O EICWEORBEA RSN L. ZZTEEEE
TR NN o@mHuTHL ZhiZoOVT
Nagaishi IZPART & V) 2 0D EZ JihdH o7z, LikxT
WA, MEHEDOMBICSWMY RECDYH L. BlL,
Nagaishi ®\» 9 JBHIGIE O/V5EMERE (Fig. 50 3) &
EROEETIENHIEE 72 1), Nagaishi o =
IR OFE R ICA YS9 5. PG | RE 1 C g
7 590 LB DA, B ds o FEARIZ LR
JROFIA 2 O THMIEIAHTH L. Lo LIliFRL
fk & b Shields % Kubic %12 EF % areolar 72 #% &
DR & TR TV,

ANEHE O FBES % J& A% loose 72 areolar connective
tissue TH 5 Z & IZEFHIL 7. Shields i1 2 DfgZ
Db D% EF LU, Gibbon 513 2 OO E#IIZ EF
PHET D E ). b L EF BB < oThin
(X, BEAR O Elastica van Gieson 412 & > T EF 272
EMb. LA L EFZ®% dH areolar connective
tissue TH VTG F 2 W] BEVE IR .

5. SHEROFE

{b#E + EPP + BUAOHIIN & £ ltisk L M2 134
3 FICESFRERT L7z, RBIFZEIC X o TREMED
PR E N D DITIHEG DM IS BIIEDHE T 3 54
BLIEIZ 2 0%, 23U X o TRITP D evidence D35
VENDE, KILZEPP & P/D B L OMEEE: L Ol
AREDEDI AR E 2 b B, T OmBhE
&L ThR & A BIE2) 3 Thb T %25, BT

TIHANAEIR S T B O ARERAY Ze 0] EIdmk L v
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SEIEH Y SOCS3 DRENH 5, Bt e ML
CD26 HUk D& 559, BIZTFRBT T/ 74 VA
N7 F =% VB ETHEDY, Zlo&dHLw
GREOFDPEH S NS,

Lo L, ORISR DRI REMENH 5.
Ziu i) TR VATS B0 %M, i) £iilk
B O R - Ao a1, iii) EPP @ mortality X
#, v) WHZOKEm L, Tha 1) I2LEH
HBloBEE i) 12X 5% implantation risk B X OV g
KIBOBWAZIZFHEEOM L2 726925, Th
SAILFIRFIZAVRHE EIRBEIC— B OB Z KD TV 5.
HIS, SRR I3 50 12 8RR L TV 2 il o 4 Bl 12
5 % LL_F. @ mortality 1$5F S 419, FWHELEICIZAELTHIT
bR ICWEE 2 e e RGN RO b b 2 L ilk
4. i) Eiv) EFEICEED clinical study DT %K
T ABREORELE 5.
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Consolidative dendritic cell-based immunotherapy elicits

Surgical approach to malignant pleural mesothelioma
— Extrapleural pneumonectomy or pleurectomy/decortication —

Noriaki Tsubota
Hyogo College of Medicine Department of Thoracic Oncology

In Japan, discussion on surgical treatment for malignant pleural mesothelioma (MPM) has been focused mainly on
how to safely perform extrapleural pneumonectomy (EPP) from a technical standpoint. While registration for the first
prospective trimodality study of MPM in Japan has just finished as scheduled, a coming study will include
pleurectomy/decortication (P/D) as one of the possible surgical arms. In this article, the following subjects are
discussed:

I . The history of EPP and P/D results and their limitations. At present, the mortality rate is about 4% at best, and
the recurrence rate is very high.

II . The sudden onset of acute lung injury on the 3rd POD in an EPP patient. There seemed to be three possible
causes: (1) a very small hole developed at the stapled bronchial stump, subsequently leading to aspiration of the
remaining lung, (2) perioperative over-hydration, or (3) ARDS in the remaining lung, brought on by an unknown
cause.

IIT . Confusion about the endothoracic fascia (EF). It is unclear whether EF remains on the chest wall after EPP or
is removed with the resected EPP specimen. According to textbooks, it is reasonable to suppose that the EF consists
of variable amounts of areolar connective tissue, affording a natural cleavage plane for separation of the subjacent

pleura from the thoracic wall.



