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Oxaliplatin i3 cisplatin & iZHUEHE AN b T
AHSERI BRI CTHE S NS 3 BRI
AFITH BY, AITORRKERE ClE 0% ERK
WMBEARTIENTET, 79V AhLELE
EVMEIRABRORER, ToAFMENRESh, B
MY 35FU+LVEDHRBEEICTHVERX
AERE X N7, BEAIZIZIEKTO Intergroup
RERTH B N9741 RERY OFRV L oL HKRE
A vy P EREZ 2, N9741 RERIE, FIEMLE
segrE i A R & LT SRRORERERE TH o 72
IFLEE 4 BB L L, FOLFOX4 ik & IROX
(irinotecan + oxaliplatin) FFE % REREF & L72 3
7 — A D% I A TH 5. 200350 ASCO
I BWTHBE@BITE RS HE SN, FOLFOX4
FIEDBANE (45%), EHELFIM Q72 A),
SALEERR (1954 B) 2B W T IFL #E;, TROX
FELZABEC LA L WIHRTHo72(RL).
Z OFREEICET X, FOLFOX4 EEIIEERR
LLTOFME %7, HWvT20044F 12
Tournigand 52 & H FOLFIRI/FOLFOX % 7

O A — N — &2 7255 T MHRERHMT D 1L (GER-

Stage IV X0 {vss 1013

COR RER)Y, ZhEFhOFEEFEDRIYE
(56% vs 54%), EHEEAIEHIR (85 vs 807 A),
SRR (215 vs 2067 B) RIS ORRYE
Sbhiz-(F2), DWwWZ, Stage IV KBEDILF
FEEI320 5 BRBOESFL P IELR O N BN
WZBLEL7-RTH B, Grothey HIdFE 4% 11148
KEOMEIZBWT5-FU+LYV, irinotecan,
oxaliplatin @ 3 #FSEIRFEMFAAIZER S L
EGIOEE & SATFHRRIEET AL 2H LD
IZLTHYY, BHEZEEL LV OIERZ M
HIEDVEFRHOERICETO LENTY
A.

¥ 72, BAESFU+LV 2 LKA
BWT, BOVUERIANBIRITEY L) 22T
B WEREEAMT N, ROFEHIOME DT
HExhTnsg, 72& 21, FOLFOX ##&D infu-
sional 5-FU +LV DER4% capecitabine ~E#
L7 XELOX (capecitabine +oxaliplatin,
=CAPOX)JE" 134 1T MIRBRIC BV TEYE
55%, MEIEEAIEEIN 774 B, H£FEAEP L
& : 1952 B & FOLFOX #tk & MREEDOIBRK
BEAO., ORI LI, XELOX =
bevacizumab B & I FOLFOX +bevacizumab
DOHERBAEW S 17z (TREEL 2 3Bk ; XHE

%2 GERCOR RBORBIMS L)

FOLFOX6 FOLFIRI
FEBIEL 111 109
E-SIES) 54 56
PFS(A) 80 85
MST(A) 20.6 215

PFS : EREAEYE MST : £ P RE

w1 N974l RBROBBCCHRA X D)

FOLFOX4 IFL IROX
B 267 264 264
ZHH% 45 31 35
TTP(H) 87 69 65
MST(B) 195 150 174

TTP ! MBI MST ! AFHH A R(E
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#£). 20064 ESMO T FOLFOX 23 LT
XELOX DFHUEIRENT WS (NO169663R

.ﬁ) 8).

2. DFERVEREHRICE BEERBEORE

KBRECERED S & 7% BERIE, HFEWE
BEEOHBIZLID DA E N, 20030
ASCO IZBWT, KBBHEBRIZBV THTERY
BEEOBRRICHNE U THE S,

1) MERKEEETFEEN

A DEEIL IFL +/ —bevacizumab(Avastin)
D5 1 AHAERBAE TH 5°. Bevacizumab i, I
ENEAMAEEIERF VEGF (vascular endotheri-
al growth factor) I3 % & MLY¥Z 10— U Hifk
T#bh, IFL FExxtEB# L LT IFL +beva-
cizumab BERRE % SBREE L U CHIEM LG
TRBRICHBIRE D S, HRIT, B3
(35 vs 45%), MEHEEAFFHIM 62 vs 1067 B),
EAFHM (156 vs 2037 B), owFhicBw
THHARIERIBNL L VI LD THo T
(&3). AEFRTIIHM, WMERY, BHR,
RILEZR E2BD SN, SEEICBV SR
AMEHETH 205D 5TV 5B, AHL, I
ERERER L LT AR ZEEST 2 &

%3 IFL+Bevacizumab vs IFL % T 5 BROBM ORI L h)

IFL + Bevacizumab IFL

TEBI B 402 411
BEE% 4438 348
PFS(B) 106 6.2
MST(H) 203 156

PFS SMBAGFHME MST . MM bRME

WOBELERL, 200442 BICiXT AU HICH
WTERINTWS, SV CTHEAEDERERD—
DT % FOLFOX ##: & bevacizumab DA
BEDOEMES ZRIGEEZW SR L5 ¥
AALEE 111 AHRER (E3200 2RED)© TiRE N7 (&

- FF 3 B B LB bevacizumab  vs =108 vs

1294 B) (38 4). & 51220064 ESMO 12573
NO16966 HAERIZ L b, MEEEBNC BT 2 FOL-
FOX +bevacizumab. OF I MIF S h, BE
H#BIMZ B Tid FOLFOX +bevacizumab 8
FED RGBT D IE R ER L ks hC
W5, & 52 bevacizumab O EEEFICOH
HBEZRE L LB RO R (TREEL, 2
BR)'WP 1320064E D ASCO TEF DRI AE
3N, oxaliplatin & 3 DDEL 27 v{k¥ Y 3
V¥ DHFRERE mFOLFOX6, bFOL=bolus 5-
FU +oxaliplatin, CapeOX =XELOX)!Z beva-
cizumab ZMZ AT &2k by, BMITAETE
REFICL & X 00D, BEHEOYE & EISER
H, SEFHEOERE; BN, 3BT
AT AR RS bevacizumab % vs H=18.2
vs 244 B &, bevacizumab OB TOWIZ 2
EXMBZ72(FES). ‘

VEGF O (VEGFR) 1212 VEGFR-1 (Flt-
1), VEGFR-2(KDR/Flk-1), VEGFR-3(Flt-4)
DIEEPH Y, ThoOHEL, M/MRERE
JERF %24 (PDGFR) % GIST 7% & CiBEIRH
5 kit LEBLTWVB, VEGFR-1, -2, -3,
PDGFR, c-kit Z#12 % PTK/ZK (vatalanib) i
multi-target VEGFR [HEHE L LRI s TW
5. KIGHEOFERGES % %512 FOLFOX4 |2
PTK/ZK%BFH L7z CONFIRM-1 RE® i,

%4 E3200 BROBH|MOCMIOL D)

| FOLFOX+BV-| FOLFOX4 | . BV
SEBI 2 271 271 230
EHE% 2138 92 30
TTP(H) 72 48 27
MST(H) 129 108 102

BV : bevacizumab TTP :@ EHMEME MST @ &FRM bt
—389—



Stage IV KB fagm: 1015

%5 TREEI $X£U TREE2 HBRORK(CUERLL, 12X 1)

TREEL TREE2
mFOLFOX6 bFOL CapeOx FOLFOX+BV bFOL +BV CapeOx +BV
FEBIE 49 50 48 71 70 72
HHEY% 43 22 35 52 34 46
TTP/TTF(B) 8.7/66 6.9/49 59/4.4 9.9/58 85/5.3 10.3/55
MST(H) 19.2 179 17.2 280 20.7 270
MST(3EBHeT: A) 182 244

BV : bevacizumab TTP : EHMEHM O0S: £4EHHN MST  £FHHPRE

#£6 BOND RROEK(IHMIGLY)

Cetuximab B8 | CPT-11+Cetuximab $EFI# | P-value
FEBIEL 111 218
50 (%) 108 22.9 0.0074
TTP(A) 15 41 <0.001
MST(R) 6.9 8.6 048

TTP  EBEHE MST: £FMHPRME

Z3h, mIBEAFHEICEIRD Do 2,
BTy VMEFTIELDH OBWETIZ PTK/
ZK BT BIFRERSH O NI, BieReE T
AR % 5% & L7z CONFIRM-2 SREREE D
20064 ASCO T#H#&E SN7=A%1E ) CON-
FIRM-1 B4, LDH OBWEOAT OELFHM
DEEZRTICEE > T 5",

2) FRRERFSEKRHEER

FREEERFZAMA EGFR (Epidermal growth
factor receptor) I AT T A - bFATH
7 a— VHRTdH 5 cetuximab (Erbitux) % [Fl4E
@ ASCO 2B\ irinotecan AIGHEREE 0T
+ 5 lERER AR (BOND ER) ¥ R S h:
(%2 6). EGFR BT irinotecan RISFIIH L
T cetuximab B & cetuximab +irinotecan
PEEELRETAREBTH Y, BRFEA1% vs
23%) R HEHEEHAR (1.5 vs 4.12 F) TOEMMEI
KEEEN72h, EEFHETIIAERE Thd o,
ELRAEFSIL, FATPUETH 57:% infusion
reaction BSRDHHNH T L, [CEUROEE, N
DEFR, HlERE EFRESINTNE, 5T,
Saltz %13 irinotecan NSO VIR REHRKE
ERRE7481 % SR, cetuximab +bevacizum-

ab *irinotecan HfHFE % EHE L 72 (BOND2 &
E®)'®, cetuximab +bevacizumab (CB) /cetux-
imab +bevacizumab +irinotecan (CBD) B D%
I FNZEN, 23%, 38%, EMELEFE
13687 H, 8542 B L WHFHERT, bevacizumab
1% irinotecan ARBBNIH L, cetuximab BA|F
721% cetuximab/irinotecan $FEHOEIEZ B
»72. BIE bevacizumab FIGHICH L, CB/
CBI #OFREOME B2 S Twvw s (BOND3
RE)., T2 RERVBTRIF I ATV
cetuximab OMENGF BT A2 HF AR, IFL,
irinotecan + AIO, FOLFIRI, FOLFOX,
FUFOX L oftHEEDOE I HRBRTHES L
Twhb, %H»Th FOLFOX4 & cetuximab OFf
JgETd 5 ACROBAT RERTII, =hFE81%,
EMEAFLRNI232 B, $-U0UBRTETH
o 7B OYIERAS 9 BT RE L 7 5 72 LIEFIC
BIF B SHE s h-'". ¥/, FOLFIRY/
FOLFOX *cetuximab @ 4 F# D HEGRER D
ZFA20064ED ASCO THh &N, cetuximab
h R LTESDEIIS2% [ 2% EFEIENITY

-8 A, —REHFEE LT, CRYSTAL A&
(FOLFIRI +cetuximab) 2%, ZRWEHFE LT
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FOLFOX #EHLH1 2%t 5 EPIC 3B (irinote-
can + cetuximab) 2%, %7z 5-FU, irinotecan 8
I OF oxaliplatin T_TIIRIG BRI LT
NCIC-CO.17 3 B& (Best Supportive care vs
cetuximab) PEFTHFH HVIIHRT LTV A,
cetuximab D KBHEIC BT 5 survival benefit
PHEEXIND D, FEROBHHBRETN T,
Z®> b, NCIC-CO.17 RERTIZ, EAEFHRIC
BV cetuximab EFEFEICEL TV EDT
VA ) — AA%20065E11 B IZHE S vz,

=4 MM, EGFR A T& 5 ABX-EGF
(panitumumab) i&, F X FHAETH S cetux-
imab 1ZH-X, infusion reaction 7z EOHFEFH
DEEISEVEBREIN T 5, irinotecan B
L 0" oxaliplatin ARG & % ) HRY 2 ERED 2
WKERBBEE 2512 panitumumab BEH &
BSC & OHBRE TN, EBFBEFHMIC
$\C panitumumab FER TV,

N OO FAEREFEEIXS5-FU+LYV, irinote-
can, oxaliplatin I2#t{, 4 ORI E LTKE
RIS TWAD, BEZOFAR O
B EARTAYHIBWTITREREEE 2T
W5, RS 2 » BREOZEHIED bevacizumab
BHT 25 P, cetuximab BFHT3H Five
VW HED X, BLDEFADALR ST, HEER
LTIy ERa Y bu— Ve EGAE R
L LEBERE T 2 BERRE L0 L ) TR
ANBPOIA Ve ABRELT S, RO X
3%, BOFBAIEHERECEERALILN
e e UL, FIEN, ERBEEEREOBER
R REE COREDKIBICER T 5 2 L5
Bl ZOBRIIKRENVEZR D,

3. HEOAEGR

B NCI-PDQ™ R &XEHhar vy M7 —7
(National Comprehensive Cancer Network :
NCCN)® 7 Ei2BWT I h b DERABROFER
CEDSWIBBERIROA A K54 VBB EREN
<BY), BEEMESCOERE D LIEFRER
BIRTHEVITNPRI o TWAE, TS

X, 1 REHEL LTFOLFOX (%713 CAPOX)
+bevacizumab 4T 72354, 2 KEFILIFOL
FIRI % L < X irinotecan ¥, %L T 3 KiAHE
Cirinotecan +cetuximab & 2o TWwh, 7
1X, 1XKE%WTFOLFIRI % L idirinotecan®
#) +bevacizumab #BIRLGEE, 2 KIEK,

3 RIEHE T FOLFOX & %5\ id FOLFIRI L <

1% irinotecan BH|Z w5 Z L3RRI TV
5., W2, BEIX Grothey OF 7z 3ANC
bevacizumab, cetuximab ZMx7z “SH|" D
BRI A EE LR OEBELREL, EFHEOR
KROEEZRDTNWL L ERD,

M., #3BICH1t 5 Stage IV KIFRLEEED
LB LRI

AIFTBWTIE, ECBEO7 L) IV VR
FIOPH SN TEERDIH B, & ATHiEMHED
WETRZOFERL ORIICDVEHINT
X 7= BRAERIEA I TR Do
72, 1995%E1213 irinotecan A HEAMI FEERIT &R
KN PERLERICIREST, Z0H%I19994
IZARFRTE5-FU+LV 23RPMI LV X VI TAEL
Xh, BETCTHHEINTE ., 2003FI12iF
UFT/LV®, S1%#% MfEHmgeE o7z, £D
#, IFLPBEERIGHEEINA X)o7 H,
FOLFOX4 2 A2 B BESh, E-6EF
Hhi HBE LT L REETHD R L2720
BIEIERPBL LoDodH B, 20054 2 A, ¥
FAETEIC X B 5-FU+LV #ELS, 20054 3 AIC
oxaliplatin #VKEE N, ZOHR20054 4 A &
h FOLFOX U ¥ X vaMERTT AR & 72 ) AREEIGHR
YLTABEICER L7, ¥/, FOLFIRI b HE
OEFIEH B D ODOBAHTEEE 2 ERL, 2006
SRR ILBRRES 11 AHRBR O R S h ™,
Capecitabine IZHSVHE TORE PR T LTW
%. Bevacizumab 1320074 3 BIZARRE S 1,
cetuximab, panitumumab b EPRIEERIIRT L,
ARIELORATH 5. BEEREOPREAE
ADFRHME LTIE S-1 & oxaliplatin ® irinotecan
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FOLFIRI (¥ 7213 IFL) %%, #EITKBEICHNT 2
- BINOKREE ENb. FOLFOX, FOLFIRI
WEFNEEAITEEHEREDITOWTIZERE, O v
T U RS, ﬁﬂ”%ﬁwﬂﬁﬁ%Aﬁﬁ
BEREL, AEFER2BEIIS8BHLLLET
RETHRETHE, HEES PS ARHITIE S
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Background: Resections are effective for some patients with both hepatic and pulmonary
metastases of colorectal cancer, but the best selection criteria for the resections and effective
treatment for recurrence after the resections have not been determined.

Methods: A retrospective analysis was performed for 30 consecutive patients who received
aggressive multiple resections for both hepatic and pulmonary metastases of colorectal
cancer. Recurrences after resections were surgically treated whenever resectable.

Results: For the 30 patients, 45 hepatectomies and 40 pulmonary resections were performed
and 17 patients received three or more resections. No mortality was observed. Overall survi-
val after the first metastasectomy for the second organ (liver or lung) was 58% and nine
5-year survivors were observed. Multivariate analyses revealed that primary colon cancer,
stage IV in TNM classification and maximum size of hepatic tumor >3 cm at initial hepatect-
omy were poor prognostic factors, but several long-term survivors were observed even
among patients with those factors.

Conclusions: Multiple resections for hepatic and pulmonary metastases of colerectal cancer
are safe and effective. No single factor is considered to be a contraindication for the resec-
tions. For recurrence after the resections, surgical resection is also recommended if

resectable.

Key words: colorectal cancer — hepatic metastasis — pulmonary metastasis — resection

INTRODUCTION

The liver and lung are the most common sites of distant
metastases for colorectal carcinoma (1). Hepatic and pul-
monary metastases may be detected sequentially or simul-
taneously in patients with colorectal carcinoma. Efficacy of
resections for these two distant metastases has been reported
in several studies (2—14). However, the criteria to select
patients for those resections are still obscure.

-In addition, although recurrence after those resections is
one of the major problems of the strategy, further surgical
approaches for recurrence after those resections are
controversial.

The purpose of this study was to evaluate the efficacy
of aggressive multiple resections for hepatic and pulmonary

For reprints and all correspondence: Shinichiro Takahashi, Department of
Hepato-biliary Pancreatic Surgery, National Cancer Center Hospital East,
6-5-1 Kashiwanoha, Kashiwa 277-8577, Chiba, Japan. E-mail: shtakaha@
east.ncc.go.jp

metastases of colorectal carcinoma and to find prognostic
factors that might elucidate who would benefit most
from hepatic and pulmonary resections for colorectal
metastases.

PATIENTS AND METHODS

Two hundred and sixty-seven patients who had undergone
hepatic resection and 98 patients who had undergone
pulmonary resection, as the first treatment for colorectal
metastasis at the National Cancer Center Hospital East
between September 1992 and June 2005 were examined ret-
rospectively. Eight patients had undergone surgical resec-
tions for both hepatic and pulmonary metastases as the first
treatment for colorectal metastases. Metastases were synchro-
nous with primary colorectal carcinoma in one of the eight
patients. In the remaining 259 patients who had undergone
hepatic resection as the first treatment for colorectal

© 2007 Foundation for Promotion of Cancer Research
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jetastasis, 83 had the second recurrence in the liver, 29 in
the lung, 12 in both liver and lung and 52 in the other
gans. Sixteen of the 29 patients with pulmonary recurrence
and one of the 12 patients with both hepatic and pulmonary

“r=yecurrences were treated surgically. Two patients had under-
~ gone resections for both hepatic and pulmonary recurrences
- after more than two hepatic metastasectomies. In the remain-
- ing 90 patients who had undergone pulmonary resection as
. the first treatment for colorectal metastasis, three had the

second recurrence in the liver, 27 in the lung, four in both
liver and lung and 16 in other organs. All three patients with
hepatic recurrence were treated surgically. However, all four
patients with both hepatic and pulmonary recurrences under-
went systemic chemotherapy as the second treatment.

As a result, 30 patients underwent both hepatic and pul-
monary resections for colorectal metastasis. The patients
consisted of 19 men and 11 women, ranging in age from 24
to 75 years with a mean of 59 years. Two of the patients had
received adjuvant chemotherapy (tegafur/uracil and
5-fluorouracil/leucovorin) after primary colorectal resection
and one patient had received preoperative chemoradiation for
rectal cancer. .

The criteria for hepatectomy were as follows: (1) metastatic.
lesions are confined to the liver and technically resectable, (2)
no extrahepatic metastases except resectable pulmonary
metastasis are detected, and (3) liver function is equal to com-
plete resection of all hepatic tumors. The criteria for pulmon-
ary resection were as follows: (1) metastatic lesions are
confined to the lung and technically resectable, (2) no extra-
thoracic metastases except resectable hepatic metastasis are
detected, and (3) cardiorespiratory function is equal to com-
plete resection of all pulmonary tumors. The timing of the
detection of hepatic and pulmonary metastases or the number
of prior resections for metastases did not affect these criteria,
so the selection criteria for further resections for recurrences
after hepatic and pulmonary resections are the same as above.

At hepatectomy, intraoperative ultrasonography was per-
formed to confirm tumor location and size of the lesions in
all patients, and all of the resections were ultrasound-guided
procedures. Hepatic resection was performed by the forceps
fracture method under inflow occlusion (Pringle’s maneu-
ver). At pulmonary resection, hilar or mediastinal lymph
node dissection was used to sample lymph nodes of most
patients who had a lobectomy.

‘When hepatic and pulmonary metastases were detected
simultaneously, hepatic resection was carried out first,
followed by pulmonary resection.

No patient received adjuvant chemotherapy after hepatect-
omy or pulmonary resection.

After hepatic or pulmonary resection, patients were
closely followed with diagnostic imaging [chest X-ray and
abdominal computed tomography (CT)] and measurement of
serum carcinoembryonic antigen (CEA) levels every 3
months; they also underwent an annual colonoscopy to
detect any tumor recurrence. The median follow-up of survi-
vors was 53 months.

i
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MORPHOLOGICAL INVESTIGATIONS

The resected specimens of colon or rectum, liver and lung
were fixed in 10% phosphate-buffered formalin, cut at inter-
vals of 5 mm and embedded in paraffin. Serial sections of
3-um thickness were stained with hematoxylin and eosin for
morphological examination. Each case was histologically
classified according to the histological type, tumor size,
location, number of metastases, presence of serosal invasion,
nodal status and margin status. Histological diagnosis was
performed according to the World Health Organization intes-
tinal tumor classification (15).

STATISTICAL ANALYSIS

The student ¢-test was used to compare data between sub-
groups by the location of the primary tumor. The Mann—
Whitney’s U test was used to compare serum CEA levels
between subgroups. Analyses of survival rates were per-
formed using the Kaplan—Meier method (16) and differences
between the curves were tested using the log-rank test.
Factors related to survival were analyzed with the Cox pro-
portional hazards regression model (17). A P value of less
than 0.05 was considered to denote significance.

RESULTS

CLINICOPATHOLOGICAL FEATURES OF PRIMARY AND
METASTATIC TUMORS

The primary tumors were staged as I (n = 1), Il (n = 10), I
(n=15) and IV (n = 4) according to TNM classification
(Table 1). All patients at stage IV had hepatic metastasis at
resection of the primary tumor.

At the initial hepatectomy, the average number of hepatic
tumors was 2.1 (range, 1—12), the average maximum size
was 3.2 cm (range, 0.3—9 cm) and the average preoperative
CEA level was 19.9 ng/ml (range, 0.8—68.5 ng/ml). In all
hepatectomies, the average number of hepatic tumors was
2.8 and the average maximum size was 3.3 cm. Lymph node
metastasis at the hepatoduodenal ligament was shown in one
patient.

Regarding pulmonary metastases, the average number of
pulmonary tumors was 1.8 (range, 1-5), the average
maximum size was 2.2 cm (range, 0.7—6.7 cm) and the
average prethoracotomy CEA level was 12.4 ng/ml (range,
1.0—66.7 ng/ml) at initial pulmonary resection. In all pul-
monary resections, the average number of pulmonary tumors
was 2.1 and the average maximum size was 2.5 cm. Hilar
lymph node metastasis of the lung was shown in two
patients.

Surcical ResecTioNs FOR HEPATIC AND PULMONARY
METASTASES

Forty-five hepatectomies (30 partial resections, four subseg-
mentectomies, seven segmentectomies and four lobectomies
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Table 1. Correlation between clinicopathologic factors and overall survival in patients with resected hepatic and pulmonary metastases from colorectal cancer

No. Median P No. Median P
survival value survival value
(mo) (mo)
Primary colorectal lesion Pulmonary metastases
Location First pulmonary resection
rectum 13 52.7 0.03 Number of tumnors
colon 17 38.6 1 18 47.9 0.31
TNM classification >2 12 27.1
1 1 88.9 0.02* Maximum size of the tumor (cm)
I 10 48.9 <3 21 348 0.69
11 15 38.8 >3 9 38.8
v 4 14.6 Distribution of metastases
Lymph node metastasis unilobar 24 42.1 0.68
absent 11 54.8 0.64 bilobar 6 27.1
present 19 32.8 Hilar or mediastinal lymph node
Histological type of adenocarcinoma negative 28 36.7 0.89
well or moderately differentiated 28 38.7 0.77 positive 2 43.6
poorly differentiated and others 2 417 All pulmonary resections
Number of tumors
Hepatic metastases <3 22 38.7 0.92
First hepatectomy >3 8 44.8
Number of tumors Maximum size of the tumor (cm)
1 18 40.8 0.26 <3 19 348 0.93
>2 12 36.8 >3 11 38.8
Maximum size of the tumor (cm) Distribution of metastases
<3 14 40.0 0.03 unilobar 21 41.1 0.97
>3 16 35.8 bilobar 9 30.8 '
Distribution of metastases
unilobar 20 40.8 0.36 CEA level at initial recurrence (ng/ml)
bilobar 10 36.8 <50 25 387 0.34
Lymph node of hepatoduodenal ligament >50 5 33.0
negative 29 38.8 0.02 Disease-free interval from resection of primary tumor
positive 1 13.9 <1 year 19 38.8 0.23
All hepatectomies >1 year 11 38.6
Total number of tumors Simuitaneous detection of hepatic and pulmonary recurrences
<3 19 38.6 0.79 yes 11 34.8 035
>3 11 38.8 no 19 38.8
Maximum size of the tumor (cm) Initial metastasis in the lung ’
<3 13 38.8 0.08 yes 3 54.8 0.72
>3 17 38.6 no 27 38.6
Distribution of metastases Total number of liver and lung resections
unilobar 17 43.0 0.49 2 13 33.0 0.50
bilobar 13 348 >3 17 543

CEA, carcinoembryonic antigen.
Stage I, II or I1I versus Stage IV.
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;«:;r;"gccording to Couinaud’s anatomical classification (18)) and
40 pulmonary resections (32 partial resections, seven lobec-
" tomies and one pneumonectomy) were performed on the 30
* patients. The average number of operations performed for
hepatic or pulmonary metastases per patient was 2.8. Three
operations were performed on 11 patients, four operations on
four patients each and five operations on two patients each.

There was no perioperative mortality. Five complications
. were observed: two cases of biliary leak and one case each
of portal vein thrombosis after hepatectomy, wound infection
and air leak after pulmonary resection.

The location of initial metastasis was lung in three
patients, liver in 19, and both liver and lung in eight. Eleven
patients experienced hepatic and pulmonary metastases
detected simultaneously.

RECURRENCE AFTER SURGICAL RESECTIONS FOR HEPATIC AND
PULMONARY METASTASES

Among 30 patients who underwent surgical resections for
hepatic and pulmonary metastases, 25 developed recurrences
when recurrence was defined as the first recurrent disease
after at least one resection each for hepatic and pulmonary
metastases. Locations of recurrences were as follows: lung in
11 patients, liver and lymph node in four each, both liver
and lung in three, peritoneum, local recurrence and brain in
one each. Re-resection could be performed in 15 of the 25
patients. Of the remaining 10 patients, eight received sys-
temic chemotherapy, one each received radiation therapy and
best supportive care.

SURVIVAL

Survival time was calculated from the date of the first metas-
tasectomy for the second organ metastasized (liver or lung).

Actuarial overall survival was 58% at 5 years with a
median survival of 39 months (Fig. 1). Disease-free survival
was 56% at 1 year and 8% at 3 years, with a median
recurrence-free survival of 13 months. Nine S-year survivors
were observed and eight of the nine patients are still alive
without disease. Of the nine 5-year survivors, six had under-
gone three operations and one had undergone four
operations.

When survival time was calculated from the date of the
first metastasectomy for the first organ, actuarial overall sur-
vival was 70% at 5 years with a median survival of 60
months.

CORRELATION BETWEEN CLINICOPATHOLOGIC FACTORS AND
OVERALL SURVIVAL

To find prognostic factors for survival after resection of
bepatic and pulmonary metastases, clinicopathologic factors
and overall survival calculated from the date of the first
metastasectomy for the second organ were analyzed in 30
patients (Table 1). Primary colon carcinoma (P = 0.03),
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Figure 1. Cumulative survival curves for 30 patients who underwent resec-
tions for both hepatic and pulmonary metastases of colorectal cancer.

stage IV in TNM classification (P = 0.02), maximum size of
hepatic tumor >3 cm at initial hepatectomy (P = 0.03), and
Iymph node metastasis of the hepatoduodenal ligament (P =
0.02) were significantly associated with poor overall survival.
Whether hepatic and pulmonary metastases were detected
simultaneously or sequentially was not correlated with survi-
val (P = 0.35). Neither a disease-free interval of less than 1
year from resection of the primary tumor nor initial metasta-
sis in the lung affected survival.

We examined the independent predictive value of the
aforementioned factors on overall survival (Table 2). Lymph
node metastasis of the hepatoduodenal ligament was
excluded from the analysis because only one of the 30
patients had the factor. Primary colon carcinoma (Fig. 2A),
stage IV in TNM classification (Fig. 2B), and maximum size
of hepatic tumor >3 cm at initial hepatectomy (Fig. 2C) had
predictive value for decreased overall survival after resection
of hepatic and pulmonary metastases from colorectal cancer.

Comparing clinicopathological factors of patients with
primary colon carcinoma and those of patients with primary
rectal carcinoma, maximum size of pulmonary tumors
(2.6 + 1.6 cm versus 1.7 + 0.7 cm) was significantly larger
and prethoracotomy CEA level (18.2 + 23.8 ng/ml versus
5.3 4+ 5.4 ng/ml) was significantly higher in patients with
primary colon carcinoma. The interval from primary resec-
tion to the first pulmonary resection tended to be longer in
patients with primary colon carcinoma than in patients with
primary rectal carcinoma (25.7 months versus 17.1 months,
median).

DISCUSSION

Results of this study indicate that aggressive multiple resec-
tions for hepatic and pulmonary metastases of colorectal car-
cinoma are safe and contribute to long-term survival in some
patients.

Hepatic and pulmonary metastases may be detected
sequentially or simultaneously in patients with colorectal
carcinoma. Although two distant organs are affected by the
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Table 2. Multivariate analyses of factors affecting overall survival in
patients with resected hepatic and pulmonary metastases from colorectal
cancer

Hazard matio P value
(95% CI)
Location of primary tumor
Rectum — 0.01
Colon 8.74 (1.53—49.91)
TNM classification of primary tumor
I, I1, 111 — 0.03
v 11.37 (1.34--96.53)
Maximum size of tumor at first hepatectomy (cm)
<3 — <0.01
>3 14.47 (2.33-89.85)

CI, confidence interval; CEA, carcinoembryonic antigen.

disease, several studies have demonstrated the efficacy of
resections for both hepatic and pulmonary metastases
(2—14). However, because of the frequent recurrences after
resections, the best selection criteria for resection have not
been established.

Lenhart et al. reported a disease-free survival of only 24%
at 2 years in patients who underwent sequential hepatic and
pulmonary resections for colorectal metastases (9). In the
present study, the 2-year disease-free survival rate after the

first metastasectomy for the second organ was also 24% with

a median disease-free survival of only 13 months. The best
treatment strategy for the recurrences after hepatic and pul-
monary resections is obscure. However, only surgical
removal of metastases offers a chance of cure. Aggressive
repeat metastasectomy has been applied for recurrences after
hepatic and pulmonary resections in our institution.

For the 30 patients of the present study, 45 hepatectomies
and 40 pulmonary resections were performed and 17 patients
received three or more resections with a maximum of five
resections. Overall survival after the first metastasectomy for
the second organ was 58% and nine 5-year survivors were
observed. Surprisingly, seven of the nine 5-year survivors
had undergone three or more resections. When survival time
was calculated from the date of the first metastasectomy for
the first metastasized organ, overall survival reached 70% at
5 years with a median survival of 60 months in the present
study. Little is available on the result of repeat metastasec-
tomy for recurrences after hepatic and pulmonary resections.
Our results of long-term survival after hepatic and pulmon-
ary resections in spite of frequent recurrences support the
view that patients who can undergo resections for both
hepatic and pulmonary metastases of colorectal cancer are in
a selected population but can sometimes survive a long time
with multiple metastasectomies. Interestingly, a recent study
by Shah et al. also reported 74% 5-year survival rate after
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Figure 2. Cumulative survival curves after resections for hepatic and pul-
monary metastases of colorectal cancer according to (A) location of primary
tumor, (B) stage in TNM classification, and (C) maximum size of hepatic
tumnor at initial.

multidisciplinary surgical metastasectomies for colorectal
cancer (19). The strategy and results of Shah et al. were
similar to ours. However, while a majority of the patients
received adjuvant chemotherapy after metastasectomies in
Shah’s study, no patient underwent adjuvant chemotherapy
in the present study. These results indicate that the strategy
of aggressive multiple metastasectomies count more than
postoperative chemotherapies in the treatment for very
restricted population of patients. )
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We found three factors for poor prognosis: size of hepatic
tumor >3 cm at the first hepatectomy, primary colon carci-
noma and stage IV tumor.

Maximum size of the hepatic tumor has been reported to
be one of the important prognostic factors after hepatic
resections for colorectal hepatic metastasis (20,21). This
factor could affect prognosis in this population.

The reason for poor prognosis in patients with primary
colon cancer is unknown. Patients with primary colon cancer
had larger pulmonary tumors, higher CEA levels at the first
pulmonary resection and relatively longer intervals from
primary resection to the first pulmonary resection than
patients with primary rectal cancer. A higher prethoracotomy
CEA level was a factor of poor prognosis after hepatic and
pulmonary resections in several studies (6,11). However, the
reason why patients with primary colon cancer had more
advanced pulmonary tumors than those with primary rectal
cancer was unclear. A ‘cascade’ hypothesis based on the
anatomy of the draining veins from the colon and rectum
suggests that pulmonary metastasis in patients with primary
colon carcinoma might come from hepatic metastasis with
progressive site-induced change; however, pulmonary metas-
tasis in patients with primary rectal carcinoma might come
directly from the primary tumor, which seemed to be compa-
tible with our results (22—24). However, the prognostic
power of primary tumor location has not been demonstrated
yet in patients with resected colorectal pulmonary metastasis
(25—27); further examinations are needed to verify the
hypothesis.

Neither the large size of the hepatic tumor nor primary
colon carcinoma might influence the selection criteria for
hepatic and pulmonary resections, because several long-term
survivors were observed, even among patients with those
factors.

Patients with stage IV disease had a poorer prognosis and
showed no long-term survival. However, stage IV itself
should not be considered as a contraindication for resections
because the follow-up duration of patients with stage IV was
short and the poor prognosis in stage IV was not consistent
with the result that the disease-free interval from primary
resection showed no correlation with prognosis.

Other factors such as synchronous metastasis (5), bilateral
or multiple lung metastases (5,7), multiple liver metastases
(8), short disease-free interval (8), simultaneous liver and
lung metastases (10), mediastinal nodes involvement (1),
primary histology (12) and high levels of both CEA and
CA19-9 before metastasectomy (13) have been reported as
Prognostic factors after hepatic and pulmonary metasta-
sectomy of colorectal cancer. Among those factors, whether
the timing of the detection of hepatic and pulmonary metas-
tases influences prognosis after resections has been an issue.
In the present study, none of the aforementioned factors,
including the timing of the detection of the metastases,
showed any prognostic value. Based on our results, no single
factor that contraindicated resections for hepatic and
Pulmonary metastases of colorectal cancer was identified.
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Thus, surgical resections might be the best option when both
hepatic and pulmonary metastases are resectable in colorectal
cancer. However, treatment for patients with several poor
prognostic factors for multiple resections is still unknown.

The reason for the high survival rate 5 years after resec-
tions for hepatic and pulmonary metastases in our study
might be partly explained by precise intrathoracic and
abdominal examinations using helical computed tomography
(28,29). However, it can not be denied that patients who can
undergo both hepatic and pulmonary metastasectomy for
colon cancer might have unique characteristics in some
factors. For example, there may be some unique host-tumor
interaction, considering the rare possibility of both hepatic
and pulmonary resections for colorectal metastases and the
surprisingly high survival rate after the metastasecomies in
spite of multiple, multiphase and multi-organ metastases.
The aforementioned hypothesis is supported by the fact that
excellent survival in the present study was achieved, unex-
pectedly, without any help of adjuvant chemotherapy,
although adjuvant chemotherapy after pulmonary or hepatic
metastasectomy is a potential treatment for improving the
prognosis of patients with colorectal cancer. Further investi-
gation to clarify the reason for the good prognosis of this
population might elucidate the mechanisms of metastases in
colorectal cancer.

A limitation of our study is the relatively small population,
because patients who can undergo resections for both
hepatic and pulmonary metastases of colorectal carci-
noma are rare. There is some possibility that correlations
between several clinicopathological factors such as positive
lymph nodes of the hepatoduodenal ligament, hilus pulmo-
nis, or mediastinum and survival after resections could not
be sufficiently validated because of the small cohort. A large
multi-institutional study is recommended to verify the
correlation.

In conclusion, multiple resections for hepatic and pulmon-
ary metastases of colorectal cancer are safe and effective.

- Surgical resections could be the best option for resectable

hepatic and pulmonary metastases in colorectal cancer.
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