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ABO1FIxBETELAT, AEIHBIE KIS
ABYBHHI BTSN, PEE BEESEHEOR
BOBHEIFEORLUOED OBRINA L -
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DEEE, WEOBRESRLATWSI LAHLL
Lixoto. BEE, R GBRBE), FREBHE
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ﬁl %%’ﬁ?ﬁ x4 URHBIROBE

PO CBE ‘ Total - 5A§(%) Bﬁ(%) Total(%)
‘n=21" :j;. n= 56 .~ n=36.-..'n=21""-"n=56 "
#51 : M/F 23 210 533 PR
4 (M=£SD) 50+7  61+9  60+8 EEBBIEIE  34(97)  21(100)  55(98)
5%‘1311 . Ut/Mt/Lt  4/26/5 6/13/2 10/39/7 B IER
oT fa 1/0/3/31 2/1/2/16 3/1/5/47 JEBAARE L 1( 3) oC 0 1( 2)

R iT2/T3/T4 0% | 16%  84% U VNS

cN factor : NO/N1 10/25 7/14 17/39
71% 67% 70%

Stage: I /I/M/Na 0/2/11/22 2/1/6/12 2/3/17/34
94% 86% 91%

2%2 {t+m§1ﬁﬁ£7’u P3—LOAR
’ o A%%‘(%) B B (%) Total(%)_

35 n=21 . n—5

Chemotherapy

Standard FP 0(0) 6(29) 6(11)
Low dose FP 30(86) 8(38) 38(68)
FP (others) 5(14) - 6(29) 11(20)
Docetaxel 0( 0) 1( 5) 1( 2)

Radiotherapy (Gy)
Median (range) 46(30-48) 60(50-60) 46 (30-60)

®3 { tﬁ‘?‘-ﬁkﬁ’fiﬁ;‘iw:‘*ﬁﬁh%

‘ ‘A#(%) B B (%) Total(%)

s . » :- "‘n=21. I-;""_:" n=>56...
ERER

CR 0( 0) 5(24) 5(7)

CR % B R0

PR 29(83) 16(76) 45(80)

NC 5(14) 0( 0) 5(9)

PD 1( 2) 0( 0) 1( 2)
1SR 40 H EEH 43 8
ERTHOE (27-104) 46 B(11-69)  (11-347)
7 x TORRE BERE
(FRRE) 300 H (234-347)

2) WRSHHE

FHICE T HMREFHEDHEII >V TIRRT
KRL7C. BET2, BRAEDHEER A BH
BHCERRDIR D - 70, FRBGHIE (BHiR)
DOHFEL, ABTIFAFIF (26%) Z57cD

KX LT, BETR2IA+116 52%) & F

REPolc. %o, [EVBEEZELCEERR
Bld BEETIESF (24%) LEBETHY, 50

2 i 24(69)  15( 71)  39(70)
3 11(31) 6(29)  17(30)
D0/D1/D2/D3  1/1/20/13 0/0/14/7 1/1/34/20

94% - 100% 96%
EAHIIR 9/26 5/16 14/42
Y/N 74% 76% 75%
RO/R1/R2 26/1/8  16/4/1  42/5/9
74% 76% 75%
FHRIBIKE 22/6/7  13/7/1  35/13/8
A/B/C 639 62% 63%

% 5 BEmRORE

’Aﬁ(%) BB (%) Total (%)

: i n=35.7 n=21" =56
S EIFN  Y/N 0/35 3/18 3/53
14%

BEEY 31/4/0  20/0/1 51/4/1
(Basi/Bagk /B4E) 899% 95% 91%

BERE (B/&B) 34/1 20/1 54/2

W& 35/0 20/1 55/1
(S A ko ok 9) |
ERESER - Y/N 35/0 20/1 55/1

FiEEE (min)
W& (ml)

489+127 472+143 483+133
533347 566374 546+355

X6 YREROFREMFHNR
;.-:f;Aﬁ(%) B#(%) “Total (%)
T "n=56

AT T =35 =21
%8 pCR (Grade 3) 5(14) 7(33) 12(21)
B ZEH non pCR 30(86) 14(67) 44(79)
pNO - 14(40) 10(48) 24(43)
pN1 21(60) 11(52) 32(57)

Gy LEORBHBHEZ T -BE LT 5 sal-
vage FM T, LK KMEMAMNELEETD
LI LBREIN. BBHEETIH, KT KT
THERITEESEIE 1 Bl SRR L Tz,

Wit 30 HLLRDOFMIETHIT AFET 1 HIICER
O, 2FTAS66+ 161 (1.8%) THo7. ¥
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o, FHACHAZSTCERACIIEHFL HIT2
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50026, BEER BETLH»OKMAE
FEULLLODB 16 (FHAETH) T, 351
FlRIMETF745F— 3 v 7556 ARDS,
DIC#RIEL, EBEALLLES>TEMNTH->
7.

3) MEBEFEORET

SEKH N7 56 Fl2f TOMKEFRR,

-#H 105 20074108

TIThTNEFECLTFEPRIFCTH- - (H1a,
b). BEERELV VAHEBROREBAKFN L
#x ik, ER ¥ pCR (Grade 3) #E &1 non
pCREFICHNEEXR Lo bDD, FH#
BETH-7 (B5). HERAHEOEEICLIS
EHEROHRE®R TIE, & <IZBHO salvage
BV THFRBEGOHE, BETE, BEREALE
HIBELZTFERREF L.

1FEEFRO6T%, SEEFE29% T, £FHH
hR{EIZ 759 B TH-7- (F3a). A BFEM
fﬁ&#%t%%ﬁb&#ot(ﬂsw.ﬁﬁﬁ
E, FHBREOKRHFTIZ, RO, FHIEBHBEA %
i
2
®7 WHABHEORE Z -
#(%) Bﬁ(%) Total(%)E
: 'n=35_7n=21""n=56
ERBEHHE (%) 9(26)* 11(52)* 20(36)

K& IBAR 5(14)  5(24) 10(18) T . .
BEFL (BEHIEST) 9(26) 5(24) 14(25) 01 2 3 4 5 6
BEERAL 4(11)  5(24)  9(16) AT (&) P = 0.0005
FRMEERT 128 0(0)  1(18)

ERERT (FRETSEL) 267 2095 4(7.1) a
* P=0.04 E4a Overall survival (B8R E)
14 WEEFHERSRE 7598 4
] 1551E7£67% ]
87 SFEEFR 6% 8
4 0 p

2 . SEEFR 20% 2 ]

7 4- o4 BEf (n=21)

2 | 2 7 ——

] 27 ABE (n=35)
0 o-

T T T

0 1 2 3 4 5 6
WRERFHE (F)

a

0 1 2 3 4 5 6

WREFHE (F)
b

P =0.58

&3

a : Overall survival (56 )
b : Overall survival (A, B S HLE)
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WEREFE (F)

B# (n=21)

14

84 =

64 @
2 .
i : Cur A
£ 4] 0 A
# : -— e e e .
= 1t

24 CurB

ol +CurC

0 2 4 6 P < 0.0001

WREFIM (F)

K 4b Overall survival (FHAZALE)

B
?é . pCR
4+
% .
=
o non pCR
o-
0 2 4 6
wmsEme () 0 o0
a

Y IRE
1 -
.8 1 1
;!f; .6 'll pNO
& ] -
741 T
= | o
.24 TTTTT
1 pN1
.01
0 2 4 6
y P =035
LT ()
b

K5 Overall survival (F@iRAE)

O

SEOBRNPLUTOE > HERHLL L
7=. QA BELHLIZIFLHIT, AHBEBKIEAREHIES
BT, BENBEEFRNLERSh, B&H
FERALICHAORRP LI TW.. @QBH
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DHERRNRITEZZ Db/, Tl &

D salvage FMIC BT S HEMARBEOEE K
FHBIh. @QRO, FHBKEAOFHIFE
KFERFTH-7- b, BEYVROEEH
PREFBINA. @BF (salvage B) TRrTEE
HEFAIEEICFETRRTH - 7.
LLEDRER» G, BEMCERSBREEERD
salvage Fii1id, XM L BHRBEOH/ILEZRS
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®8 Tt RAUZERL B AEEEsal-
vage F47

I. F4
o BARBARE RE WU #T (VATS+HALS i3 AV iz )
o HEERIE DHRE
o DR
I BB - REREHORF
® HBERIRE BE D FEIR
OMHDIVEEDIER L KB TORELYE
o EIREDEH
05 ) AVEFITO_ R EF M DER
OR0, HEBRE A #BELICFHR
I. AWwEAERE
o HiaiE &M (CT, PET, EUS, etc)
o HBEMAMNEK —KEXH I-—+S5yIHE,
HRINEY, BRAEEK
O£ GRICOHMHE - NVZAFy bFFUDL, A
FO4 FHE
RGERNRBE
#3801 Immunonutrition D&

OB ER

WMET->TEN, GALHREZDIT>255. %
7o, HETIRBHE6GYy OB S T—EE BT
ATV, BENOTHZHBEDOS L 46Gy T
k% 755, REBHE T TLERHBREY
BT 508RTA2EELTEY, AflIOA

HEBRBICERDEEZONS. L2 LR b 46
Gy DEf 5T, BEBHEZT THRINIICR 2
ATHAIEAR BN TEEINE S LHPEELS
THN, REPET LRl (Circulat-
ing tumor cells) ODERICOWTHEHRPTHS.
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HEERHRNILFRHRFEIC BT 3 salvage FilioEH

Bl 8% (CX 9 D4R BROGHE LS EEE O
salvage FMOEZLBEILICDOWT

Ve B B SRR S ER B A B R BB e
BE RT EHE 2 KR F - NFE R
ORI @ H B A% 2 R ke

The Role and Indication of Salvage Surgery after Definitive Chemoradiotherapy for Thoracic Esophageal Can-
cer: Sato H¥, Tsubosa Y+!, Taku K*?, Yasui H*?, Fukutomi A*?, Yoshino T*?, Hironaka $*2, Onczawa Y+, Boku N*2,
Zenda S$**, Hashimoto T*3 and Nishimura T*? {#:Department of Esophageal Surgery, “*Department of Gastrointestinal
Oncology, **Department of Radiation Oncology, Shizuoka Cancer Center).

Salvage surgery may also be the best second-line treatment for local and regional recurrence after defnitive
chemoradiotherapy, but this has not yet been established. All patients who received salvage surgery had been preopera-
tively estimated as being “curatively resectable”, but non-curative rate was about 20%. The benefits of salvage treat-
ments seem to be limited, since about 30% of patients were recurred within 3 months. Our results suggested the first en-
doscopic evaluation for the primary site should be performed on 75-906 days from the initiation of treatment, and the next
examination as the first response evaluation should be performed ahout 5 weeks after the initiation of treatment. We
need to clarify suitable indications, optimal timing of salvage surgery in the near future.

Rey words: Esophageal cancer, Esophageal surgery, Definitive Chemoradiotherapy, Salvage surgery
Jpn J Cancer Clin 53(10): 635~639, 2007
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2, RERFERIRRL LE NAEHRERETS BOBODHEARLSHAL, BEHHIZZSH
Y. L Laho, EEMERLAD, —H, BEREZLZHT S "HENZESENEERED
sELTEM (CR) L7 {2’6%2"%‘5”—‘ BILLEL&E E™ LT TS, Thab bl BB
5%“9"%. XD XSG T B (salvage) £ AT SEGEOME, A EEL
THHEFLONTWHHN, 2D LD ABETHORVLEITL TV 5. HHES
'TE%C’DL\’CE;’EE%@-?A‘& CHTHS. BICBT 2 L DR HAYET S, S

REEASLHEPLTHS. 2002890025
20059 3 RECICHEE TEHERMIE R E Ve
HEORETREL HE SN, HARBNOEBEIRBTXN

| BRI AA © 7 — f s T PMEAEEL M HITH 5. ZOREERD
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EER L. FHEAD IFAHFR, 2L
ZhZh 86.3%, 58.6% . MAHRLFHEF TR
87.6%, 66.3% T#H - 7:.

2. CRDO#%1 32
(C2WC

> & & salvage i

1) B &

BesBAE T 5 d‘%ﬁ'im B R{LEF R
D salvage FHHOER - BLICHOWT, CRDO ¥
{IVIPOWLMITTIHIL.

2) MREFE

MBET20024E 9 A 62000 FE 7T X TOMH
HWAMBEICX L CDDP & 5-FU # W cHBH
BB B L BERATM S Fflddg s L. iE

FIEIREHREL, TEHD6DO&KMEZ TN T,

Lichb e L7z, Otz LOHAFWICRT
FEEQ® 75 %L F@ performance status 2 LUF
DFEMBERESR N TOIEEBLGHES
e\, BB RR b F SRR O regimen i3, Japan
Clinical Oncology Group (JCOG) @ JCOG9906
CHE 5%, 5-FU 400 mg/m? dayl-53, 8-12, 36—
39, 43-46, CDDP 40 mg/m? dayl, 8, 36, 43, Ll
B, HRICELEDLMIT &2 5-FU 800 mg/ m?
day1-5, CDDP 40 mg/m? davl %890, Kgisgss
i3 60 Gy (2 Gy/day, FE KLU 286D
{(F&1). 3% - fﬁ’)’f L #-B¥i2, salvage Fix e
HLA BLIEBRPERLAES, AFD3
FETBHORBICBBH L, 2HKEITATAIHE
LD e L. FHOMKL, BE DI FKTBE
By %ﬁ%@ﬁ@%ﬁ'ﬁLi R CFFE L/
BEU ?HUL U UNEERSEEDN AR T E
ﬁmk%ﬁ
EWRER2ICART. StageNOMBETE

TRTHELY VN GEETHD. (T10EEHZ
34 F 32%) TH5.

N HF R

Complete Response (CR) t Z¥i I 1/ fEM
{2314 (48% ). Partial Response {PR} 31 3
{4894), Progressive Disease (PD) 3 & {4%).
cT4i234 @ 14 B2 CR (41% ). CRIZCA =
AAXIVZR, 2a—28TH 116, 33—

BN 3 53% -

H10% 20074 10 A

®1 BPRIPEREOARERTZa -1

‘ *mmﬁaﬁ % : 60 Gy

CDDP f
(40 mg/m'—’) L

5-FU Ty T
{400 mg/m? Lo i B

Radiation ; [ D T
’7G'vda§;*""' AR R diddd

S5BEILiC#H ")E'»}'

coDP 5
{80mg/m* °
5-FU T

\800 mg/ m-‘» S

S 4ETECEDET

®2 BEHZ n=65

Gender ' Location
Male: 56 Ut: 11
Female: § Mt: 43

Age 624=+7.1v.0. Lt 11

cStage

1:35

1:2

m:33

N :25 (’\’{ Cervical Lymph Node Metastasis

A04., 4 3—A8H, 5a—RLEIMTEH-
72, ~BCR EBEINAKIZILH (45%) #H
BRUA. B - FRLEA4SHD S H19
Bl (40%) 25 salvage VIBRFTHEM T L 2207, M8
B ARV 7o salvage SE R 3 PSR FT. PSRN
FEBL T H B (ESD)Y 16, %48 ik
(PDT) 181, ESD %R H#%ICPDT 2T L7
16ITH 2. saivage FHiL 12 B 1T, i
., GHERAEYEBEIF WETEAHEY)
B Bemlol. BESE20THD. 261 (17
%) g‘ggrux BR. TDHIHD 1 HE cT4EH
THo7c. FHsEmEss L omBEERTEC 1L
. BET 20, HAEEMAELYIAKED

AT L2 1 PR 22 11 Bsh 7 4 (64
%:%mﬁtﬁ%‘,3mﬂdﬁﬂhH\0A
oL SPISEHMEAORMHERTSHSS. FHiE



HEOBK $£53%-HUWS5

HE 2R EBEA %k < salvage FHI % 12
Gich, TREBREFII45 (33%).

L

{1) ¢cT4 A& T, CRT # i down stage IZ
&0, BEVRTETH > HEMNT 1 (3%) -
DA TH-Tc.

(2) 194 (29%) #isalvage FEEOHRE L

')/-v
3) val\age—f{'ﬁ{i ﬁ?ﬁﬁa’) KBEASBSD,
mﬁ’cﬁ‘]uéhmzzxﬁ]%ﬁ‘P%"}tﬂﬁ%&ﬁ:%ﬁ@]ﬁ‘&

{4) salvage FHROERDP D> LEZXZONS
fEHi3 33% TH -7z,

(5) 30— ALEEICCRICABIEGI BB W
%, BN salvage Flid#ET S L, CRIZA
oﬁrf?ﬂ FRLTVATREREDIGH LS.

(6) CRT#ODO L W EHOEMTCRIZALR
WweFEZ SN D population #E HMIZL, &Y
BHRD salvage FHDOFA I /T EBLHIZTS
TELMETHDS (CRIEAZFEFAMZFHLTH
BE[REMEIT oA, JEREYIBRIC L TO S HE
it 5).

3. NBEFERECLDIFEREDCRY
FEEEDTA I T DR

HE =R

Bt BREEOSRHEE, BEBBICLIOA
BERHDI Rz, GRHESRVIBE, ER
RERBE R L O] Tr&l;:; D EEETFONESH
'?ﬁ'ta‘:?a PlERAAEC B G, HREROBRED
HELSAEN, salvage ;—*i,u:');?/{ vIBEND
"It BB 5. RABBET, GERATEREND
ST, BEHERLLCRIHEEYTHMT 2E 2
FEEEIT .

2B B

BT REECN T S EBRER (L)
BFHEEEROAY R %f‘ub}{ FIERE R 2 B & A2
TAHIEL.

3) MFJEFE
2002 49 A 20 5 2004 4F 12 7 & THBEIC 3L
kﬁifué]ri%}v? ) RS HfTS N2 F g

CEEREITLT

2007 410 4 637(39)

#3 CR&EHFEENI-ES n=55

tie3

Rk 350/5
T

PRE (HEEE) 65(47-87)
PS

0 20/30/5

Ce,, Ut/Mt/Lt/ Ae
BEEEER (mm)
PRl ()

67673071271

50{15-150)

REE

Type 0/1/2/3/4 107572871270
T Stage

T1/T2/T3/T4 10/2722/21
N Stage

NO/N1 14/41
M Stage

MO/ M1 41714
HERLVIAY

5-FU+CDDP+RT 24

5-FU+CDGP+RT 9

5-FU+RT" 3

RT alone 1

F1R P b B 61 120 Bih,
BRTRICYZ L

BimEszL, @
L2 EOF R B R
TWB 90 FzRgs L. HRED
HREIC X5 CRUERER, CLoEHEE
REQHEBORT 2 LOMBER 2 L4 BTl
DEDOEEHR TANTH/A2TLOL L. sal
vage mifigis, BRI & UTHI 5% PD ##EET
HETIbOAWTTEE L.

4) REBR 1 BERENCR LY EN/S
L=FCO2VCTAERB S CREEEh
5*?‘0)?}3&5

CR L #it E NI 55 M TH -

EWFzTR3 r;ﬂ?';- CRIZABXT ')gﬁ’ui iz,

CREJIFETELD>EH L TOHERP®R
11087, EARENDENERALEEEE
ZRILKRT. @%%&b-ﬁlﬂl/&'i:kk\f biedid
BEH O CRYEEINHETOHRRMIZITHT
»9, CR H‘“”)&\‘*Eﬁﬂ'ﬂiﬁ‘l 7 71 DOHBR %

B/ HHEMABE T ALRICSRYERXT-
Ao AT R A BT TB . T

( |
I\\*
N
CE8

(\V

o



638(40)

BOBIK W53% - 5105

2007 £ 10

&4 CREYETERL-TCEBEE ZORTEM

ONBEHEH 55
non—CR HEHE 33

 CRMETE%H- B
£ Bt 4

T 10
b 27
Z 0 21

o

o W o O
o O o o

¥ R BB non-CR L HE L, NESHEEEERERS

x5

ARRHODRYEHFMLLERBR

®6 CREYIREhUA>7EH n=35

47 ¥ 4 39 4
128 # 0 127 1

75 REAA
75 HLE

HEUEBESRHEZTT- 72 1284 Tlii M4 8z
TEAREETH - 7. '

5) RIFBEBR2  BERENCR IS hzh

S 12PN —TEDVTAEREH,S PD ¥
EENBETORME

CREUHESHE D72 DIE3IBHWTH- 7.
ZTOBEHEZER6ITRT. PD LHEZ OB
WERTIORY. BB BLUATPD &¥
FEENTDR 161 3%) THO, HEBKE
~150 BEAIC 17 (47%) S PDYHISEENT
B, 2HAMBLTE LS < PD #HFE= A MM
2 105~120 HTH » 72

FRFDGRFIEERELFHFRTITEST (F£8).
MG TS B UATEBEBIETLCRIZKS
case 335 Y, 90 HEBRICABREHTCRIZL A
casetz7r <. 210 HUERIC CRIZ72 % case i3 7%
P,

B

BFTETREECH T AR EHREE (L5
BREEFONEEREIGEEMBRE 75~90 81
PEOEEET, 2HB»G 1 AROMET?2
BIBOEEARITTADOB8EWELEEZLON. &
%, B CRE#EOHEEMROBHE LN Tow
THEHERF L HEDOBHBILETS D, AEEd

BERAR1OBEBIE¥EF ¥ D regimen 124 T

R

Bik 3273
RS

dnfE (R 63(49-81)
PS

0/1/2 11/22/2
L

“Ce/Ut/Mt/Lt/Ae o 1/5723/2/4
BEE&E (mm)

o d (e 70{25-120;
G %]

Type 0/1/2/3/4 1/3/22:/871

T Stage

T1/T2:T3/T4 1/0/10/24
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Have Surgical Outcomes of Pathologic T4
Esophageal Squamous Cell Carcinoma Really
Improved? Analysis of 268 Cases During

45 Years of Experience
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Yoshihiro Nabeya, MD, Kiyohiko Shuto, MD, Yasunori Akutsu, MD, Hideki Hayashi, MD,
Kaichi Isono, MD, FACS, Takenori Ochiai, MD, FACS

BACKGROUND:

STUDY DESIGN:

RESULTS:

CONCLUSIONS:

Because invasion to an adjacent organ (T4) indicates highly advanced disease, and most sur-
geons avoid esophagectomy, the prognostic impact of clinicopathologic facrors for survival of
these patients after esophagectomy has rarely been analyzed.

From 1960 to 2005, a total of 268 paticnts with esophageal squamous cell carcinoma under-
went esophagectomy for pathologic T4 disease (pT4). The impace of clinicopathologic factors
on survival was evaluated by univariate and multivariate analysis. Changes in surgical outcomes
and longterm survival between the carlier period (1960 t0 1989) and the later period (1990 to
2005) were analyzed.

Overall survival rates of all partients were 25% at 1 year, 10% at 3 years, and 5% at 5 years. The
survival curve of the later group was significandy better than that of the earlier group (p < 0.01).
Multivariate analysis indicated thart venous invasion (hazards ratio, 1.76; 95% CI, 1.33 to 2.33,
p < 0.01) and presence of a postoperative complication (hazards ratio, 2.62; 95% CI, 1.96 to
3.51, p < 0.01) were independent risk factors for poor overall survival. Presence of residual
cancer was also an independent risk factor for poor cause-specific survival (hazards ratio, 2.40;
95% CI, 1.23 10 4.69, p = 0.01). Venous invasion and intramural metastasis were risk factors
for residual cancer. A total of 38 (14%) patients, 15 in the carly period and 23 in the later period,
underwent complete resection (R0). Although overall survival after RO resection in che larer
period improved slightly, cancer-related survival rares were similar in both periods.

Although overall survival of patients with pT4 improved after 1990, thisimprovement might be
mainly dependent on curability of che resection. (J Am Coll Surg 2008;206:48-56. © 2008 by

the American College of Surgeons)

Extensive radical lymphadenectomy, such as upper medi-
astinal lymph node dissection or three-field lymph node
dissection, was introduced to improve longterm survival
after surgery for patients with esophageal carcinoma.'”* De-
spite improvement of surgical outcomes in patients with
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Tlro T3 disease, early recurrence and death have still been
observed in patients with tumor invasion to adjacent or-
gans (T4).>* Because direct tumor invasion to an adjacent
organ is evidence of highly advanced disease, most surgeons
rarely consider esophagectomy to be indicated at this stage.
On the other hand, several reports showed benefits of
esophagectomy in certain groups with T4 disease after neo-
adjuvant treatment.”'® Most of these studies included not
only patients with pathologic T4 but also those with pre-
sumably T4 disease clinically defined during preoperative
staging. So we focused on pathologic T4 disease (pT4) at
the time of operation in this retrospective study.

After 1990, neoadjuvant chemotherapy, including that
with 5-fluorouracil and cisplatin, radiation therapy, or
both, became available for patients with clinical T4
tumors.**® Patients with residual or recurrent disease were

ISSN 1072-7515/08/$34.00
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Table 1. Principal Sites of Tumor Invasion and Curability

Organ invaded n % RO R1 R2
Aorta 110 42 9 1 100
Major airway 60 22 11 1 48
Lung 32 12 8 0 24
Diaphragm 10 4 4 0 6
Pulmonary vein 9 3 2 0 7
Pericardium 9 3 2 0 7
Others* 38 14~ 2 2 34
Total 268 100 38 4 226

*Ochers included pleural organ invasion.

the log-rank test. The influence of each clinicopathologic

variable on survival was assessed with Cox’s proportional
hazards model. The influence of each clinicopathologic
variable on the risk of residual cancer was assessed with
logistic regression analysis. All statistical analyses were
carried out using StatView 5.0 for Windows (SAS Insti-
tute). All p values were considered statistically signifi-
cant if p < 0.05.

RESULTS

Surgical records and postoperative course

Table 1 shows the principal sites of tumor invasion and the
operation’s ability to cure: RO, 38 patients (14%); R1, 4
patients (1.5%); and R2, 226 patients (84%). The most
common sites of tumor invasion were the aorta (n = 110),
airway tract (n = 60), and lung (n = 32). Although in-

vaded organs and esophagus were resected in combination
in 71 patients, resection was incomplete in 33 patients
(46%). RO resection rates varied among invaded organs,
ranging from only 8% (9 of 110 patients) for the aorta to
40% (4 of 10 patients) for the diaphragm. Among all 268
patients, the 30-day mortality, overall hospital mortaliry,
and morbidity rates were 6%, 11%, and 51%, respectively.
Five-year survival curves according to each time period of
surgery are shown in Figure 1. Because the 3 survival curves
representing each decade from 1960 to 1989 were similar,
there were no significant improvements in longterm sur-
vival between 1960 and 1989. But both overall and cause-
specific survivals significantly improved in patients treated
after 1990. The survival curve of 1990 to 2005 was signif-
icantly better than the 3 survival curves from 1960 to 1989
p< 0.01).

Clinicopathologic characteristics and time period
of surgery

Clinicopathologic factors were compared berween patients
treated in the 2 time periods under study (Table 2). Among
clinicopathologic variables, patients in the later period were
more elderly, had a greater number of metastatic lymph
nodes and dissected nodes, had more poorly differentiated
tumor types, and underwent more extensive lymphadenec-
tomy than those in the early period. Also, patients in the
later period had smaller tumors, less blood vessel invasion,
and less residual cancer, and they received neoadjuvant ra-
diation less frequently than did those in the early period.
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Figure 1. (A) Overall and (B) cause-specific survival curves of patients according to each time period of surgery. Survival
curves according to four time periods were compared. Survival curves of each time period were displayed as thick line
(1990 10 2005). thick dotted iine (1980 to 1889), thin line (1970 to 1979), and thin dotted line (1960 to 1969).
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Table 2. Relationship Between Clinicopathologic Characteristics and Years of Operations

Variables 1960-1989, n (n = 229) 1990-2005, n (n = 39) p Value*
Gender, men /women 200/29 31/8 : 0.21
Age, = 60y/< 60y 106/123 35/4 <0.01
Tumor location, upper/lower 58/171 9/30 0.84
Tumor diameter (esophagography), >,100 mm/< 100 mm 119/110 10/29 < 0.01
Tumor diameter (surgical specimen), = 50 mm/< 50 mm 106/123 24/15 0.09
N factor, N1/NO 149/80 30/9 0.20
M facror, M1/MO 87/142 15/24 >0.99
No. of nodes, = 3/0-2 72/157 2019 0.02
Histology, differentiated/poorly differentiated 134/95 14/25 0.0}
Intramural metastasis (+)/{—) 44/185 6/33 0.66
Venous invasion (+)/(—) 129/100 27112 0.16
T4 organ, artery or vein/others 108/121 11/28 0.04
Residual cancer (+)/(—) 214/15 16/23 < 0.0]
1 or2 FLD/3FLD 197/32 15/24 < 0.0l
No. of dissected nodes, < 15/ 15 168/61 3/36 < 0.01
Neoadjuvant radiation (—)/(+) 67/162 23/16 < 0.0]
Neoadjuvant chemotherapy (=)/(+) 177152 26/13 0.16
Postoperative complication (+)/(~) 119/110 19/20 0.73
30-d mortality, n 15 2 >0.99
Hospital mortality, n 27 3 0.59

*Fisher's exact test.

FLD, field of lymphadenectomy.

The ratios of partients in stage [1] to those in stage IV were
similar berween the 2 periods. In addition, morbidity rates
and hospirtal mortality rates were similar berween the rwo
periods.

In the early period, 529 of tumors were larger than 100
mm, 47% of tumors had invaded into an artery or vein,
and 93% of tumors were incompletely resected. On the
other hand, in the later period, 26% of tumors were larger
than 100 mm, 28% had invaded an artery or vein, and
41% of rumors were incomplerely resected. The RO resec-
tion rate was significantly better in the later than in the

~earlier period (59% versus 7%).

Univariate and multivariate analysis for
prognostic variables
Overall and cause-specific 5-year survival rates for all 268
patients were 6% and 9%, respectively. Eight patients sur-
vived more than 5 years after operation. In these 8 patients,
tumor invasion occurred in the aorta (n = 3), airway tract
(n = 2), and lung (n = 3). Surgical curability for these 8
patients was RO (n = 4), R1 (n = 1), and R2 (n = 3). All
4 RO patients received chemotherapy after operation, and
the other 4 patients with residual tumor, R1 or R2, received
radiation or chemoradiation postoperarively.

By using univariate analysis, 7 of 19 variables yielded a
significant estimate of both overall and cause-specific sur-
vival (Table 3; Fig. 2). During the later period, absence of

venous invasion, having no residual cancer, undergoing a
3-field lymphadenectomy, having more than 15 dissected
nodes, receiving neoadjuvant chemotherapy, and not hav-
ing postoperative complications were favorable factors for
survival. A rotal of 102 patients with M1 were stage IV.
Although stage III patients showed relatively berter cause-
specific survival than stage IV patients, there was
not a statistically significant difference in overall survival
(Table 3). To evaluate the impact of these 7 variables on
5-year survival of patients, multivariate analysis using
Cox’s regression model was performed, as shown in Table
4. Presence of venous invasion, low number of dissected
nodes, and postoperative morbidity were identified as in-
dependent risk factors to reduced patient survival. Al-
though the presence of residual cancer was nort selected as
an independent risk factor for overall survival, it was an
independent risk factor for reduced cause-specific survival.
In addition, the presence of residual cancer had the stron-
gest impact on cause-specific survival (Table 4; Fig. 2).

Univariate and multivariate analysis for

presence of residual cancer

Thirry-eight of the 268 patients underwent RO resection,
and the numbers of R0 resection in each decade were 6 in
the 1960s, 3 in the 1970s, 6 in the 1980s, and 23 after
1990. The survival curves between those treated in the
earlier (n = 15) and later periods (n = 23) were compared
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Table 3. Univariate Analysis for Overall and Cause-Specific Survival in Patients with Pathologic Invasion to Adjacent Organ

Overall 5y Cause-specific 5y

Variables, n survival rates, % p Value survival rate, % p Value*
Time of surgery, 1960-1989 (n = 229)/1990-2005 (n = 39) 4/28 < 0.01 6/30 < 0.01
Gender, men (n = 231)/women (n = 37) 5/10 0.02 8/12 0.10
Age, = 60y (n = 141)/< 60y (n = 127) 4/8 0.45 5/10 0.69
Tumor location, upper (n = 67)/lower (n = 201) 515 0.66 8/10 ) 0.94
Tumor diameter (esophagography), = 100 mm (n=129)/< 100 mm

(n=139) 6/6 0.97 6/10 0.88
Tumor diameter (surgical specimen), 2 50 mm (n = 130)/< 50 mm (138) .6/6 0.35 8/8 0.68
N factor, N1 (n = 179)/NO (n = 89) 4/9 0.32 6/11 0.72
M facror, M1 (n = 102)/MO (n = 166) 6l6 - 0.21 5/10 0.07
No. of nodes = 3 (92) versus 0-2 (176) 5/5 0.48 5/11 0.10
Differentiated rype (n = 148)/poorly differentiated type (n = 120) 515 0.57 10/8 0.35
Intramural merastasis (+) (n = 50)/(—) (n = 218) 5/5 0.84 8/10 0.74
Venous invasion (+) (n = 156}/(—) (n = 112) 1/10 < 0.01 2/13 0.02
T4 organ, artery, or vein (n = 119)/others (n = 149} 6/6 0.96 717 0.63
Residual cancer (+) (n = 230)/(—) (n = 38) 4/25 < 0.01 5137 < 0.01
1or2 FLD (n = 212)/3 FLD (n = 56) 4/13 < 0.01 6/25 < 0.01
No. of dissecred nodes < 15 (n = 171)/=15 (n = 97) 2/10 < 0.01 5/11 < 0.01
Neoadjuvanr radiation (=) (n = 90)/(+) (n = 178) 2/14 0.15 4/10 0.93
Neoadjuvant chemotherapy (—) (n = 203)/() (n = 65) 4/6 < 0.01 5/19 0.03
Postoperartive complication (+) (n = 138)/(—) (n = 130) 3/9 < 0.0} 5/11
“Log-rank test.
FLD, field of lymphadenectomy.
(Fig. 3). Although a slight tendency for better survival in ~ DISCUSSION

the later period was indicated by the overall survival curves,
differences berween the two periods were not significant.
When examining factors according to whether residual
cancer was present (n = 230) or absent (n = 38), being in
the early period, being male, and having neoadjuvant radi-
ation therapy were significantly associated with presence of
residual cancer (Table 5). To evaluate the impact of clini-
copathologic variables on the presence of residual cancer,
logistic regression analysis was performed, and being in the
early period, being male, having intramucosal metastases,
and having venous invasion were identified as independent
risk factors for residual cancer (Table 6). Although the dif-
ference was not statistically significant, aortic invasion had
three times more risk than other organ invasion for residual
cancer.

Among the 38 patients who underwent RO resection, 10
patients received chemotherapy after operation. Among
these 38 patients, 21 (55%) developed recurrent cancer
and 13 patients died of recurrent cancer. The pattern of
recurrence was as follows: distant organ, 11 patients; local,
7 patients; lymph node, 2 patients; and dissemination,
2 patients. Because 12 of 38 patients who underwent RO
resection died of other causes, a total of 25 of 38 patients
who underwent RO resection died by the end of this study.

Longterm survival of patients with esophageal carcinoma
that has invaded adjacent organs remains dismal mainly
because there is residual cancer even after esophagectomy.
We examined reported data on various multimodal thera-
pies to identify appropriate neoadjuvant treatment that
would improve local control and the RO resection rate.*"
Although several reports focused on patients with clinical
T4, only a few focused on patients with pathologic T4.
Because preoperative assessment of tumor depth has
changed during the last few decades, we focused on pT4
patients” survival after esophagectomy.

Preoperative assessment was limited to esophagography,
endoscopy, CT, and neck unltrasonography in the earlier
period. After 1990, introduction of endoscopic ultrasonog-
raphy contributed to an accurate diagnosis for T4. A total
of 85 patients underwent operation without any preoper-
ative therapy. These patients were operated on with cura-
tive intent. But the other 183 patients were operated on
with palliative intent and curative intent. We decided the
intent just after thoracotomy. Because enhanced CT and
endoscopic ultrasonography were very useful to exclude
bulky pT4 tumors, the patients in the later period were sig-
nificantly more likely to have operations with curative in-
tent than were patients in the earlier period. During the
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Figure 2. Overall survival curves of patients according to clinicopathologic factors. (A} RO (no residual tumor) versus
R1-R2 (presence of residual tumor). (B) Presence versus absence of preoperative adjuvant chemotherapy.
(C) Three-field versus two-field lymphadenectomy. (D) Absence versus presence of venous invasion.

most recent time period, afrer 2000, 10 (71%) of 14 pa-
tients received RO resection. Becanse bulky invasion into an
adjacent organ was less frequent in the later period than in
the earlier period, the RO resection rate was significantly
higher in the later period, although slight pathologic inva-
sion was evident.

Examination of RO resection rates according to the or-
gan invaded showed that rates for the major airway, lung,
and diaphragm were higher than for aortic invasion. So to
improve the RO resection rate, preoperative assessment for
aortic invasion was the most important in staging for clin-
ical T4. In the largest series of patients who underwent

resection for pathologic T4 esophageal carcinoma, Mat-
subara and colleagues® noted that 56 (72%) of 78 patients
with pT4 underwent RO resection. The RO resection rate
according to the organ invaded was 62% for the aorra, 65%

- for the major airway, and 100% for the lung. These RO

resection rates were similar to those in our series in the later
period.

Because accurare diagnosis of tumor invasion remains
difficult, it was helpful to identify risk factors for residual
cancer. Multivariate analysis showed that being male, hav-
ing intramural metastasis, and having venous invasion were
independent risk factors for residual cancer. In the later

Table 4. Multivariate Analysis for Survival in Patients with Pathologic {nvasion to Adjacent Organ

Overall survival

Cause-specific survival

p Adjusted p Adjusted
Variables Value* hazards ratio (Adjusted 95% Cl) Value* hazards ratio (Adjusted 95% Cl)
Time of surgery, 1960-1989 versus 1990-2005 0.71 1.11 {0.66-1.86) 0.96 1.01 (0.57-1.80)
Venous invasion, (+) versus (—) < 0.01 1.76 (1.33-2.33) < 0.01 1.59 (1.16-2.17)
Residual cancer, (+) versus (—) 0.29 1.34 (0.78-2.29) 0.01 2.40 (1.23-4.69)
1 or 2 FLD versus 3 FLD 0.16 1.39 (0.88-2.17) 0.30 1.30 (0.79-2.13)
Number of dissected nodes, < 15 versus = 15 < 0.01 1.83 (1.23-2.71) 0.06 1.51 {0.98-2.31)
Neoadjuvant chemotherapy, (+) versus (=) 0.08 1.33 (0.97-1.82) 0.21 1.25 (0.88-1.76)
Postoperative complication, {(+) versus (=) < 0.0! 2.62 (1.96-3.51) < 0.0} 1.83 (1.31-2.55)

*Cox’s proportional hazards model.
FLD, field of lymphadenecromy.
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Figure 3. (A) Overall and (B) cause-specific survival of patients after complete resection according 1o the time period
of surgery. Thick lines, 1990 to 2005; thin lines. 1960 to 1989.

period, after 1998, we routinely applied neoadjuvant che-
moradiation therapy for tumors with clinical intramural
metastasis. This strategy might have improved the RO re-
section rate in the later period.

A low number of dissected nodes were identified by
multivariate analysis as an independent risk factor for re-
duced survival. Although most of our patients had residual
cancer, the type of lymphadenectomy could slightly con-
tribute to survival. Presence of a postoperative complica-
tion was also selected as an independent risk factor for
reduced survival, as described previously.” From these re-
sults, better overall survival of patients with esophageal

carcinoma depends on absence of venous invasion, more
than 15 dissected nodes, and absence of postoperative mor-
bidity. The patients with all 3 of these factors showed an
overall 5-year survival greater than 50%. Although overall
survival of patients who underwent RO resection seemed to
improve in the later period, cause-specific survival ap-
peared similar in the 2 time periods. This might mean that
improvements in adjuvant treatment after surgery could
not overcome the malignant potential of pT4 tumors.
Because this study was retrospective, spanning more
than 4 decades, several clinical factors other than the ana-
lyzed factors could be associated with improvement of

Table 5. Relationship Between Clinicopathologic Characteristics and Presence of Residual Cancer

Variables

Residual cancer (—),

Residual cancer (+),

(n = 38) (n = 230) p Value*
Time of surgery, 1960-1989/1990-2005 15/23 214/16 << 0.0]
Gender, men/women 28/10 203727 0.02
Age, = G0 y/< 60y 23115 1287112 0.48
Tumor location, upper/lower 14/24 53/177 0.10
Tumor diameter (esophagography), = 100 mm/< 100 mm 18/20 121/119 - 0.86
Tumor diameter {(surgical specimen), 2 50 mm/</ 50 mm 20/18 110/120 0.60
N factor, N1/NO 26/12 153177 0.86
M facror, M1/MO 12/26 90/140 0.47
No. of nodes = 3/0-2 14/24 78/152 072
Differentiared type/poorly differentiated type 2117 127/103 >0.99
Intramural metastasis (-+)/(—) 8/30 42/188 0.66
Venous invasion (+)/(=) 22/16 134/96 > 0.99
T4 organ, artery, or vein/others 12/26 107/123 0.11
Neoadjuvant radiarion (=)/(+) 19/19 71/159 0.03
Neoadjuvant chemotherapy (—)/(+) 28/10 175/55 0.84

*Fisher’s exact test.
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Table 6. Multivariate Analysis of Risk Factors for Residual Cancer

Variables Multivariate p value* Adjusted hazards ratio (Adjusted 95% Cl)
Time of surgery, 1960-1989 versus 1990-2005 < 0.01 90.90 (15.87-500)
Gender, men versus women < 0.01 8.26 (2.07-33.33)
Age, = 60 y versus < 60 y 0.19 2.28 (0.66~7.86)
Tumor location, lower versus upper 0.13 2.85 (0.73-11.18)
Tumor diameter (esophagography), = 100 mm versus < 100 mm 0.54 1.47 (0.35-6.84)
N1 versus NO 039 1.97 (0.42-9.32)
M1 versus M0 ) 0.56 1.55 (0.35-6.85)
Poorly differentiated type versus differentiated type 0.31 2.00 (0.53-7.55)
Intramural metastasis (+) versus (—) 0.03 5.37 (1.13-25.6)
Venous invasion (+) versus (—) 0.04 4,22 (1.08-16.55)
T4 organ, artery, or vein versus others 0.10 3.12 (0.81-11.90)
Neoadjuvant radiation therapy (+) versus (—) 0.83 0.87 (0.23-3.23)
Neoadjuvant chemotherapy (+) versus (—) 0.31 0.45 (0.10-2.11) .

*Logistic regression analysis.

longterm survival. These include adjuvant treatment afrer
recurrence, introduction of cisplatin, quality of postopera-
tive care, and management of noncancerous disease. Other
differences that may not have occurred at the earlier time
period (eg, better glucose or blood pressure control) may
indeed have been responsible for the improved survival in
the later period, rather than a technical aspect of surgery.
Because the number of patients receiving each regimen of
chemotherapy was relatively small, it was difhicult to eval-
uate “the benefit” of each course of chemotherapy. In
addition, all 15 patients who received cisplatin + 5-
fluorouracil were treated in the later period. Twenty-three
patients treated with cisplatin showed berter survival than
the other patients, burt the difference was not statistically
significant (data not shown). But those clinical facrors
might be fairly evaluated by combination analysis with
“time period of surgery” in a multivarizate analysis.

Notall patients with T4 disease are candidates for esoph-
agectomy, but according ro the data presented, there may
be some patients who could benefit. Because most patients
with advanced disease at initial presentation are currently
referred for neoadjuvant therapy, the clinical dilemma for
esophageal surgeons and oncologists becomes deciding
which patients with persistent T4 disease are candidates for
surgery with curative intent. With advancing endoscopic
stent technology, there are fewer and fewer patients need-
ing palliative resection.

In conclusion, postoperative complications, venous in-
vasion, and residual cancer were risk factors for dismal sur-
vival in patients with pT4 tumors. Intramural merastasis,
venous invasion, and aortic invasion were risk factors for
residual cancer. Although survival curves of all pT4 pa-
tients, shown in Figure 1, significantly improved after
1990, this improvement might be mainly dependent on
curability of the resection. From the experience in operat-

ing on parients with pT4 disease and the data presented in
this article, we concluded that the patients with intramural
metastasis, aortic invasion, or both should be excluded
from candidates for resection. We also suppose thart neoad-
juvant chemotherapy and extended lymphadenectomy
may be associated with a better prognosis.
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CASE STUDIES

Endoscopic submucosal dissection of recurrent or residual
superficial esophageal cancer after chemoradiotherapy

Yutaka Saito, MD, PhD, Hajime Takisawa, MD, Haruhisa Suzuki, MD, Kouhei Takizawa, MD, ]
Chizu Yokoi, MD, Satoru Nonaka, MD, Takahisa Matsuda, MD, Yukihiro Nakanishi, MD PhD, Ken Kato, MD

Tokyo, Japan

Background: Treatment of local recurrent or residual superficial esophageal squamous-cell carcinoma (5CO)
with conventional EMR often results in a piecemeal resection that requires further intervention.

Objective: The aim of this study was to evaluate the efficacy of endoscopic submucosal dissection (ESD).
Design: A case series.

Patients: Between January 2006 and September 2006, 4 local recurrent or residual superficial esophageal SCCs
were treated by ESD.

Interventions: ESD procedures were performed by using a bipolar needle knife and an insulation-tipped knife.
After injection of glycerol into the submucosal (sm) layer, a circumferential incision was made, and an sm dis-
section was performed. All lesions were determined to be intramucosal or sm superficial, without lymph- node
metastasis by EUS before treatment.

Main Outcome Measurements: Tumor size, en bloc resection rate, tumor-free lateral margin rates, and com-
plications were recorded.

Results: All 4 ESD cases were successfully resected en bloc, and the tumor-free lateral margin rate was 75%
(3/4) by histopathology examination. The mean tumor size of the resected specimens was 35 mm (range,
15-50 mm). There were no complications.

Limitations: The number of ESDs in our series was limited, and there are no long-term follow-up data.

Conclusions: ESD for recurrent or residual superficial esophageal tumors after chemoradiotherapy achieves
the goal of an en bloc resection, with a low rate of incomplete treatment without any greater risk than the

EMR technique.

Esophageal cancer is one of the most difficult GI can-
cers to detect at an early stage, even by endoscopy.
Recently, a narrow-band imaging endoscope was devel-
oped and was shown to be advantageous for the early
detection of squamous-cell carcinoma (SCC) in the esoph-
agus.and the pharynx, although it still is not widely in
use."?

Some esophageal cancers have been detected as inva-

sive tumors, and surgery has been the standard treatment

Abbreviations: B-knife, bipolar needle-knife; CRT, chemoradiotberapy;
ESD, endoscopic submucosal dissection; IT-knife, insulation-tipped—
knife; NCCH, National Cancer Center Hospital; SCC, squamous-cell
carcinoma; sm, submucosal.
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for such lesions. However, higher mortality rate because
of surgery has been reported (range 2.1% to 13.7%), as
has poor patient quality-of-life after surgery.>*

There is a current preference to treat esophageal SCC
by primary chemoradiotherapy (CRT),>® but 13% of
patients treated for esophageal SCC with CRT have a recur-
rence or a residual tumor. Surgery after CRT is unsatisfac-
tory,”® and endoscopic treatrnem can be proposed when
the tumor is superficial,®’> but a strip biopsy is difficult,
because fibrosis and piecemeal resection frequently
occur even for small lesions. A search of the literature con-
firmed that en bloc resection by endoscopic submucosal
dissection (ESD) provides better results in the stom-
ach."*' ESD was recently reported to be useful in the
treatment of superficial esophageal SCC'®?%, however,
the feasibility and safety of ESD for local recurrent or
residual tumors is unclear. Previously, we reported on
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