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ABSTRACT —— Objective. The aim of this study was to determine the significance of extrapleural pneumonec-
tomy for malignant pleural mesothelioma. A retrospective study was performed on its surgical outcomes and
prognostic factors. Subjects. The subjects were 32 patients in whom our research group performed extrapleural
pneumonectomy. Results. The patients were 31 men and 1 woman. Their mean age was 55.4 years old. The inci-
dence of postoperative complications was 56.3% which included empyema and detachment of a reconstruction
patch for the diaphragm. There were 2 operative deaths (6.3%). Combination therapy was performed in 13 pa-
tients (40.6 %) including intrathoracic perfusion chemohyperthermia and systemic chemotherapy. The postopera-
tive 2- and 3-year cumulative survival rates among all patients were 40.1% and 16.0%, respectively. The median
survival time was 16.2 months. The multivariate analysis on prognostic factors indicated that the following were 3
significant independent factors for good prognosis: an Eastern Cooperative Oncology Group Performance Status
of 0, NO, and operative time <600 minutes. The 2- and 3-year survival rates of patients satisfying all 3 factors
were 64.8% and 51.9%, respectively. Conclusion. Extrapleural pneumonectomy for malignant pleural mesothe-
lioma can be expected to have a relatively good prognosis by appropriate patient selection.
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Table 1. Patient Demographics and Tumor Characteris-
tics of 32 Patients Who Underwent Extrapleural Pneu-
monectomy for Malignant Pleural Mesothelioma

Characteristic

Age (years)
Mean = SD (range) 55.4+9.1 (30-69)
Gender
Male 31
Female 1
Asbestos exposure
Yes 21
No 8
Unknown 3
Laterality
Right 15
Left 17
Tumor histology
Epithelioid 19
Biphasic 9
Sarcomatoid 4

Tumor stage (UICC TNM classification)
Clinical stage
1A
1B
I
m
I\%
Pathologic stage
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Table 2. Postoperative Complications of 32 Patients Who Underwent Extrapleural
Pneumonectomy for Malignant Pleural Mesothelioma

Complications

No. of patients (%)

Empyema without bronchial fistula

Major*

Diaphragmatic patch rupture

Empyema with bronchial fistula

o~

(31.3)

Empyema without bronchial fistula

Postoperative bleeding
Minor™ Chylothorax
Heart failure
Pneumonia

Bacterial colitis

(25.0)

—_ e = = =W w w

Total

18 (56.3)

*: Major complications were defined by complications of grade 3 or higher according to the
NCI CTCAE 3.0 guidelines. *: Minor complications were defined by complications of grade 2 or

lower.

Survival

0 12 24 36 48 60

Months from Surgery

Figure 1. Postoperative survival curve of 32 subjects
who underwent extrapleural pneumonectomy for malig-
nant pleural mesothelioma. The Kaplan-Meier method was
used for the curve. The postoperative 1-, 2-, and 3-year cu-
mulative survival rates were 684%, 40.1%, and 16.0%,
respectively. The median survival time was 16.2 months.
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Stage IB (n=6)

Survival

e Stage Il (n=7)

Stage IV (n=19)
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Months from Surgery
Figure 2. Kaplan-Meier survival curves of patients who

underwent extrapleural pneumonectomy, according to
pathologic stage (UICC TNM classification).
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Table 3. Univariate Analysis of Potential Prognostic Factors by Kaplan-Meier Method in 32 Pa-
tients Who Underwent Extrapleural Pneumonectomy for Malignant Pleural Mesothelioma

Variable No. of patients Median survival (months) p value (log-rank test)

Age (years)

< 55 14 153

>55 18 176 0908
Performance status

0 20 284

>1 12 9.6 0004
Chest pain

Yes 14 145

No 18 204 0192
White blood cells

< 8,300/ul 23 176

> 8300/ul 9 138 0.989
Platelets

< 350,000/l 25 204 0265

> 350,000/l 7 145
Pathologic stage

1B 6 284

I+IT+1V 26 14.6 0053
Pathologic tumor status

T1b 6 284

T2+T3+T4 26 146 0053
Pathologic nodal status

NO 24 242

N2 8 145 0125
Histology

Epithelioid 19 204 0111

Biphasic+sarcomatoid 13 130 '
Pathologic resection margin

Positive 8 189

Negative 24 16.3 0538
Operative time

< 600 min. 18 275

> 600 min. 14 6.2 0003
Operative bleeding

< 1500 g 12 275

> 1,500 g 20 145 0202
Major complication

Yes 10 13.0

No 22 24.2 0018
Combination therapy

Yes 13 24.2

No 19 138 0079

JEERIBE I AS 3BT o 72, EPFREIC & B HWFE (A 2 30
HUROIELT) & 2 #1 (FHFELEE 6.3%), TERIE itk
30 HUAREDTEREIE L) 3 1 I TH o7z, T o FAiEI M
FE3IBID S B 2 PHIRE WM Z L) IR -0, 2
nEhlith 22 HIB X Uitk 51 HTIELC L7z BI& I3
IRIGEPHBIT, RIBREGTBDOMBEEIED A b7z &
5, SUESIWmLE X ORI D FERE 2 HERIE A S L T
W2bDEEz LNz RO O 1 FHIMHREBRE Sy 5

DFRFIZEBZENNZT ZIIEL, ZOBBEFMERINE
Mg & 72 b, WIEIFHi#: 27 HCIELE L7z, BRESPRED 9
B RS W 2 PR e IR, AR RE P I, FLOY
Mz EnznuE LI — 2 % S REREHTRIC X h g
Pel 7z (Table 2).
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Survival

PS 0 (n=20)

i Ps21(n=12)
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36 48

Months from Surgery

Survival

NO (n=24)

N2 (n=8)

Survival

Survival

Operative time <600min. (n=18)

% Operative time 600min. (n=14)

T T T T
24 36 48 60

Months from Surgery

PS 0 and NO and operative time <600min. (n=10)

. others (n=22)

T T T
24 36 48

Months from Surgery

T
60

2% 36 48

Months from Surgery

Figure 3. Kaplan-Meier survival curves of patients who underwent extrapleural pneumonectomy, according
to prognostic factors. (a) Comparison of survival rates by performance status. The median survival times of the
PS 0 group (n=20) and the group with PS 1 or more (n=12) were 284 and 9.6 months, respectively (p=0.004). (b)
Comparison of survival rates by postoperative pathologic N factor. The median survival times of the NO group
(n=24) and the N2 group (n=8) were 24.2 and 14.5 months, respectively (p=0.125). (¢) Comparison of survival
rates by operative time. The median survival times of the <600 minutes group (n=18) and the >600 minutes
group (n=14) were 27.5 and 6.2 months, respectively (p=0.003). (d) Comparison of survival rates between the
group of the patients with all 3 significant independent factors for good prognosis (PS 0, NO, and <600 minutes
operative time; n=10) and the other group (n=22). The 2- and 3-year survival rates of the former group were
64.8% and 51.9%, respectively. The 2-year survival rate of the latter group was 17.7%. There was no patient in
the latter group who survived 3 years. The median survival time was 14.5 months (p =0.002).
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25EB] D Kaplan-Meier 12 & it BREAGERIZ, 1
iE, 24, 34, SENK A 684%, 40.1%, 16.0%, 16.0%
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Table 4. Multivariate Analysis of Prognostic Factors by Cox’s Proportional Hazards Model in 32 Pa-

tients Who Underwent Extrapleural Pneumonectomy for Malignant Pleural Mesothelioma

Variable No. of patients HR 95% CI p value

Performance status

0 20 0.153 0.050-0.472

>1 12 1.000 0001
Pathologic nodal status

NO 24 0.282 0.084-0.942

N2 8 1.000 0039
Operative time

< 600 min. 18 0.345 0.142-0.837 0018

> 600 min. 14 1.000 '

HR: hazard ratio; CI: confidence interval.

BRI IB W, 11 9, III/IV ®W oo b B AAF I
Zzhzh 284 » A, 138 » A, 145 » A T - 7= (Figure
2).
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(R vs. ZAHBY + PIERY) , QYD BRI O 8 5% (B D
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Hr L (1,500 g K vs. 1,500 g DL E), @47 % ERE A BE
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W72 L, &4 28RNSR T L HIC 2825 T
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FNENORTIZOWT, &# ) Kaplan-Meier 3
2 X % BALFRLY K L - LR BT O H % Table
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3d).
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72619 (Table5). MM AGF M IX11 » A 5 5 23
7 AT, WiBEGIEDFARIIS0% 2255 DON%
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Table 5. Reported Outcomes of Extrapleural Pneumonectomy for Malignant Pleural Mesothelioma

Median survival

Authors Year No. of patients (months) Morbidity (%) Mortality (%) Combination therapy
Sugarbaker et al? 1999 183 19 50 338 CT and RT (30-54 Gy)
(174 patients)*
Rusch et al” 2001 62 17 53 113 RT (54 Gy)
(54 patients)
Takagi et al¥ 2001 116 12 NS 6 CT and/or RT
(82 patients)
Edwards et al? 2006 92 14.9 NS 76 CT and/or RT
(20 patients) ™
Pagan et all® 2006 44 20 50 45 CT and RT (50 Gy)
(31 patients)
Higashiyama et al'V 2007 73 15 NS 55 CT and/or RT
(36 patients)
de Perrot et al'? 2007 50 11 NS 8.0 CT and RT
(29 patients)
Weder et al'® 2007 45 23 60 2.2 CT and RT (50 Gy)
(36 patients)
Rice et al'¥ 2007 100 10.2 73 8 IMRT (45 Gy)
(66 patients)
Schipper et al'® 2008 73 16 51 8.2 NS
Aigner et al'® 2008 49 13 49 10.2 CT or RT
(27 patients)
Flores et al'? 2008 385 12 39 7.0 CT and/or RT
(266 patients)
Mineo et al'¥ 2008 41 13 NS 24 CT and RT (30-40 Gy)
(41 patients)
Okada et al'9 2008 31 13 48 32 CT and/or RT
(9 patients)¥
Present study 2008 32 16.2 56 6.3 ITPCH (7 patients)

CT and/or RT (6 patients)

NS: not stated; CT: chemotherapy; RT: radiotherapy; IMRT: intensity-modulated radiation therapy; ITPCH: intrathoracic perfusion

chemohyperthermia.

*: Numbers of the patients who received combination therapy, *: Trimodality therapy was performed in 6 patients, *: Trimodality ther-

apy was performed in 5 patients.

EBERRE AT SR FAIE LC& 72 S EMET L7z
LIbNORERI T, WMEEFERLTFAMIETRIIINE
TOHROME L IZIZFAFDOEHHTH - 72,

Jia B A AN £ O G ORIE AR T 5 Z &, TSR
M ED7DICEETH 5. Sugarbaker 5 D TlX, #iF
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72A%, RIETIE, MRS E TR E S OMRIF]
HWRETHDZ D, IREHO—EEHEMTE LT
)i ARV R/ AV
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HE, RSy FREEFDMEANLSZDHNEE R S
N5, bNWbNRKERL 72 3Bl Nnd LEfllT, i
28y FREGEBOMEREI L D H % & O JEENNESR A IEN
NPEH L7z D TH o7z, BREICEELTE, #u iz
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CEDEETHS. 20
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TRIFRHEEREZE2 2 IR TH D, FaRdZ <
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72 multimodality therapy 47> Tw54. L L, bitb
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FOIVHOETRI TH o7/ 2 EEBTLE, 2D
DIHEFHEITHARD L IE 2 IR EPIKEL Y A7 OFEW
HEETH 5 M &R ok, hsolkiis -
SIZERS S DTHRIFTNE RS RWIESS.

—75, BRI R A EHER O D S O D
DT T B 5 M) B/ B2 4iF & D g T id, Takagi
5,8 H 5, 11 Okada 519 D CTIIAT #4733 W
FAMNCED T £, Flores & 17 i85 T 1 Mg i B Bz /54 5z iy
2l AR I SR B 2 AR AR A2 R L7z Lal,
Zh S DA Okada S DG % B & £ ik T O HHE
WA TH D&, M TERNOT RS RS Z &,
MR D BINIEHEDTH ST W & R EDE D SR D
BELEET L2 L IZRETH 5.

bbb O KRN 3 ORI B3 2 % A 1 & O
AR E A&, ThE TG S I Al o 4
AEB T O AL, Rl o 2 FIPEH &S LBk o
WA E L, LT OB E TR v, LaL,
UFIZaR~ % & 9512, BERIC X o T3 BRI 28660

Sugarbaker 5%, LR, ALY O o XETERE A,
VIR s DI ETED 3 W FIFEOTFREBIFRTT,
NS 3IRFEETHR > G ORI AEFHIMIE 51 » H
TholzEHE L TW5A.6 Pagan 5 1%, Sugarbaker &

& [E Bk @ trimodality therapy = 17 » 72485 &, L2 H,
NO~1, YIBRWrG OREEMED 3 T2 FE2ERI O 5 4
L 50% THo/zeMLE LTS 10 F72, LR
MICEXBEE LR THRRERIFETY & LT, Edwards 59138z
BEtEY 2 o38f#ins 3MELT, PEHEED Y, NEF/ L
M 14 g/dl DL Lo 3T-%, Rice HM X%, LR A,
NO @ 3 HFZZITF TV 5.

TFTHETICET 2 bbb oORETlX, AEoOTHHE
ERTFE LT, PS, WEEMRYN N HF, Faikf o 3
HF-23281F S 7z, FAlREH & T3 & OBEIZOWTIid
INFE TOREICIEALNZ WD, FHICRIFMAZZL
72BN PR E R T N1 O EAT RIS HE BISE o 72
Z 0, FAREEORE L FEREREDILAD & ORI
B 5 Z EAVRIBEE NG, TIRT- L FHRE OBEIC
DNTIEESHE LICE BB THE T 5 LENH 5.

FHEEATFELTINE TICHRE STV SR8, W)
BRI ORE IR DA M2 L IOV TUE, S OMRE T

BOTHRET-LLTREBITON G072, FHRATIS
BY 3 2 MR FHAT TIE S S ICE BB CTOMITIC L - T
FORBEMEZ B L LEY D 525, GRIObILbok
HCTRAEBEOTFHENFNTTH S PS0, NO, Tk
600 23t > 3 T % F5 > 72 EBIHRETIE 012 BT 72 %
mIEONI L EX S,

ViEofR & b, M4, BE®IRICX 5T
R ZBESRECE 22 s, BRI B IE IS
LU TEETREEBEZOOEDEEZ L. BEF BRI
BOTHEITREKTL LT, HEMICEHMOLSS Do
ELTIEPSBIUNKWTFFHEITFLENZ, TRHFIZOW
TlE, AEOFHNTTH 2 TFAMiREHE & ORIZREED D
LMD, MEATREWNFOOLEDLELYIRDL I LM
IR E NIz 7z, MRENGER O AT IC B 72 o TR
BAPHREDIRITIZ L D 2 LD D 5.

RESLOZBILE 46 Bl H ARMFEA R BRI BVWTIHEREL
7z.

AWFFE D —ERIZ, FRIZAT B N 57 8 fl Ak ARA [ 57 S48
A 13 PR AESE - BHSE, WML D HEE T
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