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Table 1 Established cell lines of human esophageal carcinomas (SGF series). All original tumors are squamous
cell carcinoma. SGF-8 and SGF-9 were established from xenografts transplanted into BALB/c, nu/nu mice. All
other cell lines were established from surgically resected specimens

Chromosome

Cell . Starting date . - Histology Doubling time | Production of
line Age | Sex of culture Origin (differentiation) (hours) tumor marker ?ﬁ}fggg
SGF-3 - 44 . M ‘ Jul. 22 . primary . moderately . 33 I None - hypodiploid~
1980 tumor hypotriploid
(52)
SGF-4 | 66 M Feb. 17 primary moderately 26 SCC, CEA, 66~77
1981 tumor CA19-9 (71)
SGF-5| 71 | M Dec. 13 LN metastatic well 30 SCC 97~107
| 1983 lesion (103)
SGF-7| 78 | M Apr. 14 primary moderately | 35 SCC 46~56
1987 tumor (48)
SGF-8 | 56 M Jun. 9 LN metastatic poorly 38.5 None 62~77
1988 lesion (64)
SGF-9 | 58 M Jun. 13 primary well 28 None
1992 tumor
bt b REEE SR (SGF-3, SGF-4, SGF-5) O#5H SGF-31431°C % Tk MM 34 5 4, SGF-51329°C
FBEEAR2 &, SGF-31343°CB & M2°CTIZH & I F CHEBEERDS A 5z,
SIS LTn 5, F72, ACCHEEBTLEE® (3) BRI TOMIEREDRIE
DT D 50, B ETFRREOBL 1R S5, v CERE T —ERMEE L%, 3TCAEL,

WTEH AR R IZ400CE W 2 5, [AKEIC SGF-4 Tk WHEREOEFIC D WTRET L. BRI AR E
41°C25, SGF-5TIR42°CHIRFEE TH -7 (Fig. HEL, BEEOREL2R &£ 2%, SGF-31341°C+48

1.

FFf & TOMR TIXIERERE D [EIR 2558 & 7z 45,
(2) KB IC BT 2 BITERE 41°C « 720 B & U42°C « 24BN LB T, |
—F, BB EMEOMECS 2 282 B D &, BEFED >N o7, SGF-A4TI342°C 246 £ T

Fig. 1 Effect of high temperature on the proliferation of human esophageal
carcinoma cells
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Fig. 2 Recovery of cell growth at normal temperature (37°C) after hyperther-
mic conditions, that is at 39°C for 24h, at 39°C for 48h, at 39°C for 72h, at 41°C
for 24h, at 41°C for 48h, at 41°C for 72h, at 42°C for 24h, at 42°C for 48h, at 42°C

for 72h.
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TR CIHETERE O BIE 2 R 7248, 42°C - 2R B
DOINRTIXEIE IR S i - 7z, SGF-5Tix SGF-
4ERIRERRT, 42°C24FFf £ TONME TIIHERERED
FHE % ER O o408, 42°C - 2RI E IR T3 EI1E %
B> -o72? (Fig. 2). 2T 3 #%dm b BRI
BiRU72 SGF-5% AW, Z OHIFgHETENGI % 2T
LIRETH 543°C 1 K OERHEINR 21T 7,
STPCRTERETTo & 2%, BHEREDORIENTED
s, M EDEEBRRE, S, BRI IR ER
WTRIEENRPHRGEE L W) A THESH 2 LB
biiz,

2. EEMICT % HuEHIE 555 (SGF-3, SGF-
4, SGF-5)

R 3 2 HiERIR S £ & L T, Doxor-
ubicin(ADR), Bleomycin (BLM), Cisplatin(CDDP),
Fluorouracil (5-FU), 8 & Uf MitomycinC (MMC)
D 5 FEF & BEMTEH S 87z L &0 3¥ROMIIE DT
WRIZTHE DL TRET Uiz, BRI B 28R
SR TORSBMABEDL/I00OWRE TERALFAS ¢
72854, ADR Tk 3#& bEEM %~ L7z, BLM
TRESMTEETCORERTEHo/2, SGF-3&
SGF-40 2 Bk E5EEM %2~ L, CDDP Tk SGF-30D
A%, 5-FU Tid SGF-50 & pS 85 ER % R U 72,
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Table 2 Effect of chemotherapy on human eso
phageal cancer cells in vitro

7th Day Relative Cell Number ( X 105)

SGF-3 SGF-4 SGF-5
ADR | 0.04] 1.07+0.21 | 1.05+0.15 | 1.61%0.71
(ug/ml) 1 0.02+0.02 | 0.05£0.05 | 0.20%+0.06
BLM 1 1.20£1.02 | 1.11+£0.14 | 0.94%0.18
(eg/ml) | 10 0.18+0.05 | 0.42+0.08 | 0.16%0.09
CDDP 0.2 | 2.18+0.29 | 0.59+0.14 | 0.46%0.15
(ug/ml) 1 0.07£0.05 | 0.05+£0.02 | 0.10x0.06
5FU 1 0.43+0.16 | 0.72£0.15 @ 1.44%+0.16
(ug/ml) | 10 0.04£0.05 | 0.19£0.10 = 0.2540.09
MMC 0.1 0.62+0.14 | 0.24£0.01 = 0.61+0.08
(ug/ml) 1 0.08+0.03 | 0.08+0.05 0.31+0.08

MMC o BT id, 3HE »EEMElER 2R UK. 2

D> L OBETER 2EA S IES,

ItkD

RO ZERBZ I I3ZENED S iz (Table 2),
3. SGF-5izxtd 2 RELE Rk L5
B oA THRERTERNII IKECEALE

otz T, FEEIB X UIEIR X 5 HEEREOE LR
FRICANL O b a—, F bbb IR 05-FU
DB, INEEE, IME%ZO BLM ORS00 i4 50
BVAHWVSLEZ TITH e EZRER TIX, MEFIS-FU
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Fig. 3 Antitumor activity of rh-TNF with or without hyperthermia against SGF
cell lines. After 24-hour preincubation, the cells were warmed at 37.0°C, 41.5°C,
42.5°C or 43.5°C for 60minutes in the presence of rh-TNF. Percent viability was
determined by a dye uptake method after 24-hour incubation.
* % : synergistic effect (p<0.01)
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ZEAZ YR LHECIEMEER 2R L 0%, 5FU
ZEAI R THBL L2 OBEIIIR S 3 2 & o3
L7z,

4, Tumor necrosis factor (TNF) & hyperthermia
DOPEREIR

BEBBERICB T2V A Mo A Y EREEADTHE
ZHEET 2 HHT, SGF HIfark 5 #Rick 17 5 TNF &
RBEE OHERZIR 2 8RET L 72, Fig. 3 I3#E 967X
A7 BHINTF v =TV — ML, 4RI R,
HERED TNF OFETIKT, Theh 1 BEong
21T, 36 CT2RERIER O cell viability % dye
uptake SRIZ TAH DD TH 2, BH * % ZHEHR %
#FL T3 2%, hyperthermia DEEFRINBEETH 3
43.5°CCi3, SGF #ifatks ~ Tz, HEMRSED 5
H, ZoEEMREEECIEHLbOBRH 57,

Table 3 ix SGF #ifgtkic B 2Mig 1 @H7-0 D
TNF receptor #1% Scatchard plot analysis 2T &7
bDTH 3D, MEKRIC LY TNF receptor i
4,400~23,100 L [LEEIC b7z o 7248, wihd TNF
BB E e U CHERZETH D, TNFEZEE
TNF receptor # & DHEEIZEED S ie» o7, TNF
EHRBLORCLVBONIHEESHRORE S L
2 1{E 4 7: D & TNF receptor & & ORI iE, BAS»

rh-TNF

Table 3 TNF receptors on surface of tumor cells
and cytotoxity

Cell TNF receptors .
lines | { % cytotoxity* (%)
number/cell |kd(x10-1°M)

SGF-3 17,500 9.3 10.7
SGF-4 5,900 6.9 -1.3
SGF-5 23,100 7.1 7.4
SGF-7 10,800 14.2 17.3
SGF-8 4.400 5.6 13.0

*% cytotoxity against 1,000U/ml TNF alone determined
by dye uptake assay. (%) cytotoxity=100—9% viability)

ZAHRARE R O3FRD oz (Fig. 4). TNF ORERIEER
CBWT, BEEES T TNFRRCBEZEEZRL
TEFIRRE SN TIxviws, Ihik TNF rece-
ptor BDHEIZ L 5 b D TR, EEMED TNF K
BzHcEETsb0EEz NS, EBREREZO
& 9 7% TNF ERZERERMIRIc BT, TNF &
hyperthermia & O IZ & © TNF receptor &
iR E 2 FEEHRSEONE I E2RLTEDY,
MREIC S ERIZET 2 b D L Bbhik.

5. TNF & 4'2-Prostaglandin J2 (4'2-PG J2) &
GidaEIES



19954 3 H

Fig. 4 Relationship between synergistic Index
and TNF receptor number in SGF cell lines in the
combined therapy of rH-TNF and hyperthermia.
Synergistic Index=predicted % biability/mea-
sured % viability

ko (Synergistic Index) log (Synergistic Index)

43.5TC

S000 10000 15000 20000 25000

TNF receptor number/cell

Fig. 5 In vitro antitumor activities of 4 "*Prostag-
landin J, and/or rhTNF-« against SGF-7 and
SGF-8 cell lines
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B, 5O T0RY 75T 4 VRIS
MWEER AR D Z e RESINT WS, HTH 4%
Prostaglandin J2 (4'2-PG J2) (3B LagELs
BEMERR 2RO LS REshEHSh DO H
%. TNF & 42-PG 200t R % SGF-7, SGF-80D
2HETHETT % &, EAIRSERTERMO MTT (3-(4,
5-dimethylthiazol-2-y1)-2,5-diphenyl] tetrazolium
bromide) assay 2T, T X TCOHHAEECHEREIE

5(619)

» 5z (Fig. 5). ZOMEEFHRCOVTR, &KL
HEREP lysosomal enzyme OHIFAIEIELCRE T %
LOTHBI EETERL T B, hydroxy radical
DA B Ry Y% —TH % DMSO (dimethyl sulfoxide)
T, ZOMBEMESEET S LS, EEREO
b RBREh, SBESMETITETD 3.
I TABEGE B CEARMREERICIIZ,
MR, (LR, REEE, R, kv
b B HEERIREMN Th i, HEDNROM XN
TEF, LHLZOHEBESIRIOER TG 3F S
728, EHEHLOVIBREOBHE L BALLREEZ
>hd, 5%, ERNEREREROBHEICLVELR
LHEBEPEREE 2L ZEEHRFL TV S,
WMIEET L 20 H 2 ERMMRICOWT2, 38R

LTA5,
6. B AREEAIIROREN T 6 X URIEIR LR
TOFER

BEEOBHERERO A =X LREHT LI L
i3, BEEDOBERPEREEOYZE K E SHRT 2
ZErhkBEFZoND, b REEEEMEE A
TeREBOFRERE L LT, Sk S L 5558 1iE
DEETEY % SDS-PAGE fibrin zymography THES
LA, &0 IHEMKD S total RNA Z#IH L,
Northern blot i TEHIFIC B T 2 MBAT B &
U IR F O SR 2R L 72, Table 4 i3 &2Hk
RO L, BOBOTRERAL TV AREBLVZOD
FRIEAF2E LD TRLIEbDTH S, Tissue type
plasminogen activator (t-PA) (%, SGF-3, SGF-5,
SGF8THMMBF® & 1, Urokinase type plas-
minogen activator (u-PA) 133 < T OEEMIZHRIZ,
& 517 Plasminogen activator inhibitor-1 (PAI-1) &
SGF-4, SGF-8T, Plasminogen activator inhibitor-

Table 4 Expression of tissue type plasminogen activator (t-PA), urokinase

type plasminogen activator (u-PA), plasminogen activator inhibitor-1 (PAI

-1), plasminogen activator inhibitor-2 (PAI-2) on the cell lines of human

esophageal carcinoma

Histology

Cell line Origin

SGF-3 primary tumor mod. diff
SGF-4 primary tumor mod. diff
SGF-5 metastatic LN well. diff
SGF-7 primary tumor mod. diff
SGF-8 metastatic LN por. diff.
SGF-9 primary tumor well. diff

t-PA u-PA PAI-1 PAI-2
+ +
+ + +
+ +
+ +
+ + +
+
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NZ T2 RT QEEERE RN T uwPA ORI A
57 2 L ILEFAREIR T, FiC u-PA BROER, B
BeESLTWEwbRTWEI L2228, &
Hi~REHLEbh,

7. b P RERERIAMRR I B 1 5 AR

£ 2 AT, EEBFROBEE T b etk LiEE
FL_XNVTOWEPZECHEBEL TETWS, Bfalk
HEW, &< OEGRT OB EBISEEET O
FKICBET 2 I EBHLMICENTET WSS, 3
FETR+ARENBL SN THE L2 RVOIHE
RTH 2, BxEAEEOEBEEDEIARIEOM
BRI DD—BE LT, AEEEElEsHuwe
ROARER & 2 FEBEENEBTCET L, &
NE TOETOMEEER~ 0,

Fig. 6 13 SGF-AORBMREFTH 5. KENIRE D
borpfatkeRy. 3%, 14%F, X fafin Lo B2

Table 5 Cytogenetic findings in esophageal cancer lines
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Fig. 6 Representative G banded karyotype of
SGF-4. Arrows indicate abnormal chromosomes.
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DR &N iz, Table 513 SGF4, 5, 7, 8 DRff
BIRERTH 5, COBERTE, 1, 3, 11, 14,
16, X PEOEICERENRES Ao TS, ZOHhTl4
Q2B D RE X 2 BRI D o, THAYIZ b RS

Chromosome abnormalities

| del (3) (p24), der (4)t(4 : 5) (p15 ; q12),

der(5)t(5; ?)(p12: ?), der(15)t(15; ?)(pll: ?),
der(®)t{8; ?)(pl2; ?), der(1)t(14: ?){(q32; ?),
der (X)t(X ; ?)(p22; ?2)

del (1) (p32), der(2) (q23 : HSR : q24), del(6) (p11),

der(6)t(6; ?)(q23: ?), der(9t(9; ?)(q22; ?)

der (11)t(11 ; 6) (q23 ; p11), der(11)t(11; ?) (pl5: ?),
del(11) (p13), del(13) (q31), der (14)t(14 ; ?) (p12: ?)
del (16) (q21), der (19t (19 ; ?)(ql2; ?),

del(1) (q32), del(1) (p12), del(3) (q25),

der(12)t(4 ; 12) (ql11; p12), der 5)t(5: ?)(pld; ?),
der (7)t(7: ?)(p11: ?), der(Nt(7;2) (q32 ; q21),
der{(Nt(9; ?)(p23; ?), del(9) (pl3),

der(10)t(10 ; 2) (p13; q33), der (11)t(11; ?)(g23; ?),
del(11) (g23), der (13)t(13 ; 6) (q32 ; ql4),

inv dup(14) (pter — q32 : q32— ?),

der (16)t(16 ; 9) (p13 ; p13), der Q1)t(21; ?)(q22; ?)

Modal
%ﬁle] Histology | chromosome
no.
SGF4 | squamous 72
SGF5 | squamous 102
| der (X)t(X ; ?) (p22 5 ?)
SGF7 | squamous 47
|
SGF8 | squamous 64

der (1) (p32 : HSR : p33), der(2)t(2 ; 6) (q35 ; q15),

del (3) (p12), der(6)t(6 ; 3) (q25 ; pl2), del(6) (q15),
i(8q), der(11)t(11; 1) (23 ; p22),

der (15)t(15 ; 1) (q24 ; q22),

der (16)t(16 5 ?) (g24 ; ?), del(16) (p12),
der(20)t(20 ; ?) (p13: ?), del(21) (q11),

der (21)t(21: ?) (pil; ?), del(X) (p22)
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Fig. 7 Karyotypes of chromosome 14 found in
esophageal cancer cell lines SGF-4, 5, 7, and 8.
Arrows indicate breakpoints.
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713 4 DOREMEO14E L EMHEE R T, SGF-4, SGF-
7@ Cl4q328ER Ic B TRAEBEENED s 1T
VB, DTV THREROEE P ROERICREL,
Z O % FESR T % 72 , fluorescence in situ hybridi-
zation #%, Bl % FISH ik %# 75 T & 72, Fig. 8
FISH % £ 2 4EBRAETH 5. 4 ZH D SGF &~
V- A DOERMORER, 2R ETHF VNV TRHLL
32 MO BE 2R L, &aoig, HiLKE WM
¥, FEARE BHLSO W LD AN 2054
DEEEHEEMEDO ST L~V TOBR T, #150%
W qRER DEE A RS 1. JOEBE KBRS
WIERBEEEL TW 2 EEFIERENT VL 558
THHY, BEBIIBVLTHEL IRV LELE 2

7(621)

Twd, BILKYE EEo & OIFEIEIC L D ERL
o AFBRAEKMEZIGHE L SBROBM L LT, Yk
A BT 5 14q320AREEE D FERE, restriction frag-
ment length polymorphism (RFLP) iz & 5 K%
FIOKE, EITE L OBEEL YO THRE#ED
Tw3rZ5Ths (Fig. 9).

8, XF VI N—FHAZTNY av

K RED ) > WO OWFTRD—> L LTIT-
7ea A X BV ERIC L BBREBNT 29, FER
Wik o BAEOE WV A F L v T — R RAGHIE
AL7z, HEO Water in oil in water (W.O.W) &
VA F—nzvnryvare2HfEe L THY (Fig.
10), T2 AEME T EICEAL, BEREED ) »/3
BBV SHIAOBTRPEEATCEREL:., 20
FEERTIHE FPEEEDY VEERRIICELO TR
BLIERSE SN, A X OE EEEE~OFHK]
DEATHE, FfEY vk, JIFTY v fic -
TR Y oS H, BEEEIIRERY o Hlik X
DITNY avyOBTEROI. s DEBHER,
5, Ax<waNYa KL L7 Drug Delivery Sys-
tem ~DIGAEEHN E LT, JUESIEHALz L
Y a v OMEIEAZRATHR S,

I, BEEAREOERKIZOWT

1. BB T &Rk

BEFEOARIREIC S 72> Tk, MEGERO:-®
CRETOEITEZMBERE TH DD, TOFTHEE
E2ZEsREatERED L0 LBbh b, AE

Fig. 8 Fluorescence in situ hybridization on metaphase spreads of esophageal
cancer cell line
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Fig. 9 Summary of localization of 101 cosmid clones on chromosome 14
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003,061,071,118,301.303
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DE0,305.372,390,405
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1QEE_ 1028,

MCKELSERLCE-DRABMOEETHS. I
ZERT»H b, BEENESERE2REEAT 581 %
T, KEEBBWIZIT> CT& 72, Fig. 11 cfiETE
B L2 EZEEZHERLRLTBL. ELrS5HAIKH
o TEEERFEL KoTwWEH, METEL S
SESE DERF DI OBE D & EEEHE ST
bUTHS, BEENESRE L B U T
BOBEEEZIEEOLKTY, BIFRSEORENSS
NTBY, BAETHERAZHAEDO LI DEEZTHBED,

2. BEREFIOERKE

(1) #EfTER (Stage) AR

HE 7z o VI BEERR I B 2 YIS % Stage Bl
IZA 5% L Stage 3, Stage 4iEFID 5 2 EHEH3HI60%
EXBBIEE LD, B, N VA2 REOERTHE
BHT R B VIR % 67T LU 7z 72 8 Stage REA & U I
B HR20% % 5D T2 (Table 6),

(2) FES S EMARERE B & UFNHEEETE

VIRBIO g S EEHM % A 5 & (Table 6), bhb
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Fig. 11 Submucosal Esophagography
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Table 6 Number of cases with esophageal car-
cinoma according to clinical stage and tumor
localization

Oct. 1979~March 1994

T
Toyama Med. & @ affiliated
Stage Pharm. Univ. | hospitals total (%)
1 15 13 28(11.6)
11 8 6 14( 5.8)
il 34 14 48(19.8)
v 80 19 99(40.9)
unknown 20 33 53(21.9)
total 157 85 1242(100)
localization (number of mortality)
Ph-Ce 2711} 0(0) 27(1)
Tu 11(0) 4(0) 15(0)
Im 73(4) 50(0) 123(4)
Ei 37(1) 21(0) 58(1)
Ea 90 10(0) 19(0)
total 157(6) 85(0) 242(6)
rate of mortality 3.8% 0% 2.5%

NOFEFTIX, TWREENREEES O LD 2 8E65
ZVLOPEMT, BT 2 ESETHIBEREC L 288
PRS2 E o 1o FNEEE T EIZ 242400 6 filT
2.5%THo7z,

(3) MAB—&E

ETBERO LD 2 EEHL WD &, THEERR

At A2 A3

HERENZVEWIHFT, BWEILLRMTHLL T
7= (Table 7). E#ERNA VA7 BHFCIHLTHE
RN MG 21T - T & 7 6EH, FEBMREYIRRIN % i
TUIHERABE L B> T30 EBbh 3,
Fig. 12 C 2 o 2EFIOFINEFELTH L SDTD
itk Eiig 2R T, HERBEEIX100% T, 5 HEEF
321, 7% ThH -7z,

3. REEDE

PEDZEL, FMEBETHELHRETRELDOT
Bzw, 22T, EENHREDO 1 DL LT, ERENE
BOWREPERBICANLDOIT>CE L, BEEEOE
R I DD TR WY RERE 21T D561, )
g - LRE s OHAO S L, 6 EORETR B
15, b3k L LT, 551k CDDP A &4
5V 5FU OFfif S 21T 0 EFISEINL TETWw 3
DT, #O7 0 b a—ERLT(Fig. 13). BHERE
DHARIGY LB ol & I AT, MR EPHIEL, 7
OBOER s R EERE T %, Fig. Ui, bhrbh
PEAL T 3 REBEEEDO BT, Japan Crescent £
#1 RF FEPARSEE TH-500T (FHk © 13.56MHz, &
KT 1 200w) TH B, HICFAEENEAT ST
TV —y—ERL, bbb OENFEEIME T,
BEERT AU r—F — xRk L3 T LTS
THENT Y= — K DRBAAERELELES, T
BRI ER»IZ4CCUEOERERICEL, Bt7y
b DR R THRRIRETH 5. B34 CRLE
DOEFE #3053 HU R D, SREREREEZIT-> Tw
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Table 7 Number of cases according to operative procedure
Oct. 1979~March 1994

operative procedure TMPU affiliated hospitals total
thoracic esophagectomy with right thoracotomy and 84 36 120(49.6)
laparotomy, cervical anastomosis
transhiatal esophagectomy without thoracotomy 42 45 87(36.0)
left thoracotomy 3 3 6(2.5)
laparotomy 2 1 3(1.2)
hypopharyngo-laryngo-cervical esophagectomy with- 9 0 9(3.7)
out thoracic esophagectomy
hypopharyngo-laryngo-cervical esophagectomy with 6 0 6( 2.5)
free intestinal graft
hypopharyngo-laryngo-cervical esophagectomy with 11 0 11( 4.5)
transhiatal esophagectomy
TMPU : Toyama medical and pharmaceutical university 1%
Fig. 12 Cumulative survival rate of all the resect- Fig. 14 Equipment for hyperthermia (IH-500T,
ed cases using Kaplan-Meier method. Japan Crescent corp., RF 13.56MHz) and
intraluminary appricatos of various size
%
1007
801
604
404
n=242
204
0

0 20 40 60 80 100 120 140 160
month after operation

Fig. 13 Protocol of radio-chemotherapy combined

with hyperthermia Fig. 15 Time course of temperature during hyper-
thermia
Hyperthermia % i i i L )
{over 45 C for
30-40 min.) °c Watts
55 ¢ 50
Chemotherapy ;

Cisplatin (70 mg/m?) 4
Cisplatin (10 mo/body) ITTTT JTITTL TITIT

5-FU (500-1000 mg/m2) U

Radiotherapy iyl ddd iy bl
(parallel opposing portals:

2 Gy/day)

Week | Il Il

% (Fig. 15), Fig. 16 QRBEERMREIC L 2 ZHHC
B 5. FILHEEL HIERETH 505, MIZAIRE, J = oo
ERESFENCED SR ko7, ZOBEIIEH
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Fig. 16 Endoscopic findings of an effective case.
left : before treatment, right : after treatment

Table 8 Clinical and histological effects of hyper-

themia
clinical effects | High HT | Conv. HT | HT(-)
CR 1 1 0
PR 6 5 7
NC 0 3 10
PD . 0 0 0
response rate(%) I « 3
+(CR+PR) | 100 66.7 43.8
histologic effects
Grade 3 3 | 1 | 2
Grade 2 3 ‘ 3 5
Grade 1 1 | 5 10
Grade 0 0 0 ‘ 0
— —
response rate (%)
(Gr. 2+3) 85.7 44 .4 | 41.2

High HT: high range hyperthermia over 45°C, Conv.
HT : conventional hyperthermia around 43°C, HT(—) :
radiochemotherapy withput hyperthermia. * : p<0.05

FEERB L Twiziz0, FMidfTh B~ 0H
LIz BB R LT 7208, #93 R EER TR
U7, REEEFHOFIEX BREU 3 L, BT
T 2 RFEREOBRALZBR U IERITCL Ho e,
EBMEEAFIORBEC O VT, 3, E%%
B2 L, FETBEAILEA TV SN, EERMEELC
VA TR0 LA L D it % A7z TIRBGEE M
JEBAEfThb N b O % EESREEERITRHE T 2
£, ZOFHEIZ2.9%TH Y, ZHLEEOE
BEEPIMTO NG DOBRNEIZT2. 2% H -T2, BE
BEEHAL Lo ERMTOEEIZL2.3%TH
D, BIEMREREEETE T, BERERIEGREE
HBE L CEBCESRIIEELR L, 2UBREIT
DMBEEIR % £ &\ 72V TH 5 05,
203 D EREEEEE T Grade 3, 2E2FTHD8%
{ A &N7: (Table 8), i VEFAFIIZVDTH
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Fig. 17 Schema of anastomoses

lleacollc val

leocolic arer

pxtamal Irternal
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Fig. 18 Radiologic features of interposed

ileocolon

378, EiRBBEFEE, BYORMER, BREEHE
HATO 3 BEDOMBEF 2K L TA % &, historical
study TidzdH 248, SRBEBFEH PRI ZE
FBA SN, LL, BEEEOHHIC L DR
Hoak 6T, HBFEMNCOEHROBLENED SN
7ob 00, —ROCIIEREEIIRIETIRTHY, &
HITEBEE R ) o EERP O 7 D O EPER
BEOIOSRAWERDLEEFEZ OGNS,

4, TEBEOTE SR

RSB I DWW TETRAT 2. O
1, TIREHSES A - R 2 R 1 W LE R & 2R,
BEEEESYERNE LT, 19894EF & hpsk[ F1i7)
KHRELLZLOTHS, JNESOZEEFICEIT
FBHIEfER WS 2 2 LB L, ik BE L.
bhbhd, BERBNH 2 EPHEE YRR
BH _ETRBREMN 2 BBAITY, SRERERO
REPERTHo7: 2 0o, BEAHTRONSE &
7 HREHNC, AMFR 2 AL T & 72, Fig. 17 KAMR
OWIEEREEOY . —< 28T, ZOMRTRMEY
BERBIIT>Tw5, MEYEIIEESR, H5ERH
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BR%=FI B U 7wy &, WESEER, NEHIRZFIA
L7 & 21T > T b, B0V T AL 28
& T, WEEBYSERE T2 NY & iR E
REHLTWEOBR SN, BERFAND/NY 7 ADH
mizsEd o (Fig. 18). AESETCHEHR TR 2
&, FEMNMNBIH 255 L IZITRROBEERRE - T
BY, OBEKEYWEHS Ehwicokss), ZhET
ZDEORETEIEERL T, FERMCIK, X
ASKENRETECTIEREEE AR D A e, FlIE
AEERBA L — R EIBT 2 0BEE 2208, &
BETRH2b00, +OHEWMNSFEFENARL %
5 11)12).

BEOREL IR, BREMIE, BRb R
BERROIZDDEIZOWIEIENY TH S, BEED
BEREA LD 3 s G EET THEVEE
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Surgical Treatment of Esophageal Cancer: Preclinical and Clinical Aspects

Masao Fujimaki

Second Department of Surgery, Toyama Medical and Pharmaceutical University

Preclinical research approaches to esophageal cancer using cultured human esophageal cancer cells
include 1) hyperthermia experiments, 2) chemotherapy experiments, 3) chemo-hyperthermia experiments,
4) combining TNF with hyperthermia, 5) combining TNF with A'? prostaglandin J2, 6) appearance of
fibrinolytic factor and fibrinolysis inhibitor factor, 7) chromosome analysis of esophageal carcinoma
cultured cell lines and 8) production of water in oil in water-type lipiodol emulsion. In the clinical
treatment of esophageal cancer, I employed esophageal reconstruction prior to esophagectomy as a
standard surgical procedure. In this procedure, two separate teams perform the operation in the cervical
and abdominal regions simultaneously, and thorough lymph node dissection is performed in each area.
From 1985, taking advantage of this surgical procedure, we have employed three-field dissections in
carefully selected cases. Since the founding of our institute, we have performed 242 esophagectomies with
an operative death rate of 2.59% and 5-uyear-survival rate of 21.7%.
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