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status were significant wvariables in predicting
survival, but no differences in survival were found
to correlate with differences in gender, location,
differentiation or gross type of the tumors. In a
Cox proportional hazard model of pretreatment
parameters, M factor and p2l expression were
independent variables for predicting survival (Table 4).

DISCUSSION

Chemoradiotherapy (CRT) has proven to be an
effective treatmert for squamous cell carcinoma of
the esophagus. “The response rate and complete
response rate in this study were similar to the rates
of 50-706% and 20-30%, respectively, reported in
previous studies.? Although the patients underwent
esophagectomy followed by CRT, the response to
CRT was the most significant variable afTecting
patient survival.** Given this result, sensitivity to
chemoradiotherapy might be an important biological
prognostic factor,
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Fig.3 In patients with p53-negative tumors, the probability of
survival for patients with p21-positive tumors was significantly
higher than patients with p21-negative (P = 0.0452), but no
significant difference vas found in patients with p53-positive
tumors (P = 0.1085).

Table 3 Immunohistochemical p53, p21™MCP ¢yclin D, and
CDC25B expression in pretreatment biopsy and resected
specimens after chemoradiotherapy

Expression

(Before/after) 53 p2l™MC  cylin DI CDC25B
Positive/positive 13 1 4 3
Negative/negative 6 17 13 12
Positive/negative 3 1 2 2
Negative/positive 0 3 3 5

Wild-type p53 is thought to be involved in the
regulation of the cell cycle at the transition from
G1 to § phase and in the process leading to apop-
tosis following irradiation.” Although several clin-
ical studies have analyzed the relationship between
alternations in p53 and response to CRT, the
results for esophageal cancer have been inconsist-
ent.*" In this study, p53 expression correlated with
resistance to CRT, although without significance,
but was not associated with patient survival. These
conflicting results might reflect the multiformity of
the genetic changes involved; therefore, investiga-
tion of the expression of other genes could be neces-
sary to predict the response to CRT. The p2l
gene is transcriptionally activated by p53 and is
responsible for the p53-dependent checkpoint that
results in G1 arrest after DNA damage."? A positive
effect of the combined use of cisplatin and radio-
therapy will only occur in patients with tumors sen-
sitive to cisplatin.?® Our previous study showed that
p53-positive and p2l-negative tumors were resistant
to chemotherapy (cisplatin and 5-FU) in esoph-
ageal cancer.”! The p53+/p21-tumors reflect complete
abrogation of p53 function, potentially preventing
the activation of the apoptotic cascade in response
to DNA-damaging drugs® Although most pS3+/
p2l-tumors also showed resistance to CRT, p2l
expression was an independent variable in predict-
ing patient survival in this study.

Expression of p2l was a predictor of survival
following treatment by radiotherapy or CRT, inde-
pendent of p53 expression, in rectal and pancreatic
cancer."" An additional mechanism of p21 expres-
sion might be associated with a response to CRT in
the G2 or M phase. However, recent studies have
demonstrated that loss of p2l in colon cancer cells
arrested in a G2-like state resulted in apoptosis
after irradiation, while a p2]-deficient xenograft
tumor was cured whereas a case of a tumor with
intact p21 genes resulted in no cure after treatment
with irradiation.”” However, cither the p53 or the
p21 gene-disrupted cells progressed into mitosis
and exhibited a G2 DNA content after irradiation
because expression of both p21 and p53 is essential
to sustain the G2 checkpoint after DNA damage.®
G2 arrest accompanying irradiation of esophageal
squamous cells decreases when p21 protein produc-
tion is blocked via antisense oligonucleotides.?* The
function of p2l in directing a cell with DNA damage

Table 4 Univariate and multivariate analysis to identify factors predictive for survival of the 76 patients who complete planned

chemoradiotherapy

Categories (variables) Univariate (P)

Performance status (0 vs 1-2) 0.0176
T (T3 vs T4) 0.4358
M (Lymph) (MO vs M 1) 0.0152
p21 1! (negative vs positive) 0.013

Multivariate, relative risk (95% CI) P

0.766 (0.567-1.020) 0.0687
0.942 (0.696-1.259) 0.690

0.749 (0.567-0.958) 0.0487
2.379 (1.700-3.313) < 0.0001
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to undergo eithef apoptosis or mitosis at the G2
checkpoint has not beén fully elucidated.

In mammalian cells, p21 inhibits not only the
activity of each member of the cyclin/cyclin-
dependent kinases (CDXs) family, but also, cell
proliferation.® Expression of p21 was detected fre-
quently in early pathologic stage tumors and was
a marker of favorable prognosis in patients with
gastric cancer treated by surgery.”” Expression of p21
was a significant predictor of a favorable outcome
of surgery in the p53-negative group but it was not
associated with survival in the p353-positive group
in esophageal cancer.?® This prognostic value of p21
expression in the p53-dependent pathway was also
found in the patients treated by CRT in this study.
Distant metastasis of p2l-negative tumors was
more frequently detected than that of p2l-positive
tumors, but this trend did not reach levels of signific-
ance. Furthermore, p2l expression was frequently
detected in well-differentiated squamous cell cancer
and in localized tumors, which were shown to
respond well to CRT. Therefore, the comparatively
long survival of patients with p2l-expressing
tumors tmight partially be due to less aggressive
tumors.

Although the immunohistological examination
of biopsy specimens may not be reliable enough to
use clinically, it has pervaded general hospitals and
its cost is not high. Although the reliability of
immunchistochemistry can be proven by the con-
tinuity of p53 expression, expression of a protein
such as p2l, which is sensitive to CRT, cannot be
verified in the resected specimens after CRT. These
results were in concordance with those of an exami-
nation of p53 and p2l expression in resected speci-
mens of colorectal cancer after radiation therapy.”
Evaluating differing expression of cyclin D1
between biopsy and resected specimens might be
shown to be an inadequate method of examination of
biopsy specimens. In contrast, CDC25B-expressing
tumors might be highly sensitive to CRT, becaunse
most of these tumors had disappeared in the
resected specimens after irradiation.

Cyclin D1 amplification has beem demonstrated
to be a significant marker of shorter survival and
hematogenous metastasis after surgery in esoph-
ageal cancer.® The previous study also showed that
cyclin D1 expression was a marker of resistance to
CRT and shorter survival after CRT." In this study,
no difference in ¢yclin D1 expression was found
in response to CRT and the length of survival
after CRT. These results suggest that CRT is more
effective than surgery for patients with cyclin D1-
positive tumors. CDC25B phosphatase plays a key role
in controlling G2-M progression by dephosphor-
ylating two inhibitory residues of CDC2. Cancer
cells that overexpress CDC25B override G2-M
arrest by retaining CDC2 kinase activity and these

undergo apoptosis after irradiation. Overexpression
of CDC25B is associated with a high sensitivity
to radiotherapy in esophageal cancer.” The present
study shows that CDC25B-expressing tumors tend
to achieve a response without significance and sur-
vival of the patients with CDC25B-positive tumors
was slightly better than that of the patients with
CD(C25B-negative tumors.

In conclusion, p2l expression in pretreatment
biopsy specimens can predict CRT response and is
an independent variable prognosticator after CRT.
Expression levels of p53, cyclin D1 and CDC25B
were not valuable as markers for the response to
CRT and patient survival. Clearly, the predictive
value of p2l expression for the response to CRT
and patient survival also needs to be assessed in
larger, multicenter trials.
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EPIEE
MRIE LB R salvage 4T & AT L 72 O ER & 8 i 5

By BREENAY Y —5F - ERIFFER

B EB ORE OB HFHREZR
Ay RS FIs RO

L, BAETHOIEZ, CRTIELERICN LT OIREN 2 (b2 st 85 (chemora-
diotherapy ; CRT) 2%#iR & h, #DEE salvage FH R TIBEANEL hoTW B, 4
BERTIX I H T TIRE CRT B OREHFISH T 5 salvage Fihie 5 FIRER L 7=, SR
A T FAEL E OEATHER ©, AEiGH L LT FP 80k & HUAHES B O R 6 AR 2 FiT L,
CR161, PR4BITH - 7z, Salvage Fiiid, 3FEBEHOBEE - BRICH LTHYV, 2812 CRT
BOTZAFREDYR B TIiTo /2. FHIZEH, GRWHMAEESE - 3 SRMiE L k9
BT 2 BHRREEELEIT L. SOP 2B HEEHELEDN, BEALIEY
o FAFREERD 2ok, BEAFVPEFRETEPTH L. HHBIZBW Tt salvage
FWIZL D EFLEBESFBOATVEY, SETOERTHLPLIIT L0, SH0TRE

RAPLETH 5.

FLBHIC

HEMBICH T ARSI L, RN FER
BEIBIRE SR TOWLETEOEICHLTD
Rz HME L bERSEHE (chemo-
radiotherapy ; VLT, CRT) #fEfr s ha X H i/
h, FHEREORMEIBONLXIThoTE
7207, MEIGRAEL UCHREM CRT 25470, #
DERBEOBIZRFIR - BREDZDEFICHL
Tsalvage FMi [T A S IMETETHY
5. BERIIHT B salvage Fitid, BIEO & BN
HEEIEBIR Iy 220 10TH2H, 20
HEPHL D oD,

BHRISBWTHE, THhETICHREWCRT i
D salvage FHi% 5 FIREE L 72D T, TDHEUS
DWTITEREE TP ICRET 5.

E @A

20034 6 B F Tz, ST 5 AEHR
LTI CRT MifT#41c, salvage Fili % ifT
L7: S ERIZRET L7 (Table 1) . BB T,
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T699-1221 ERILKEBIAEATHRE 96—1 AvE
mReREAEH

FEGIL A6~68 B TH - 7. EEO EE BRI
REREE (M) 2045, MIRELRAE (Ut 251
PThol. MBAILARELESRT, S
QRT3 B, FMERIN 2 TH o2, &
FETOFER M T 260, Va2 fl, IV
M1IFITho/ T/, CHEYERICBWTHE
BRI OIBE T AR & UM L - Bl RSl IC LT
R CRT 21T L7254 B, 74% 1244 L

Table 1 Clinical characteristics of 5 cases of
salvage operations

Case thggr Location*! | Histology*2 (:Sligggl

1 46/M Mt poorly diff, T3N2MO-IT
SCC

2 61/M Mt moderately TANIMO-Va
diff, SCC

3 61/M Ut poorly diff T3N4MO-IVa
sCC

4 63/M Mt moderately | T3N3MI1-IVb
diff. SCC

5 48/M Mt poorly diff T4NOMO-TT
SCC

*1 Ut ; upper thoracic esophagus, Mt ; middle thoracic

esophagus

*2 5CC ; squamous cell carcinoma
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7o GEPl 4 GEERRE IVb B HMFLTB Y S
2E). UTF, BRS X URERPIIZ, SHEBI
A HELEORRPICHE L TR L.

1. CRT BXUFHICELZA

CRT i3-&#iiZ cisplatin (CDDP) & fluorouracil
(5-FU) 12k B1b%¥Hek (FP@k) & BRiaH
DEEEH AR EE H{T L. CDDP (40mg/m’;
Dayl, 8) & 5FU (400mg/m’; Day 1~5, 8~
12), B X UHAHREE (2Gy/H | Day 1—5, 8~
12, 15~19) # 5 BT kiz2 -7y &
#ELTWDA, 260 (FEFl2, 3) T33—AH
DOft&#EE (CDDP 80mg/m?, Day 1 & 5FU 800
mg/m?’, Day 1~5) ZHifTL, 141 (FEF 4) 135
HRERRAD O 2a—AB0{kEREEPEL
7o, E 7RSI, 4 PR RET BT
# (esophagogastric junction ; EG]) ¥ T O T
FRIOFARIZ 60Gy * BHL, 14 GEF D 3k
HEED S EG] £ TOIFEDOERIC 608Gy =
BafL7:. CRTIZXZ2EEERIL, Grade2 LIE
DOIFhIRFA % 4 FlIZEED, F72160T Grade 4
DEA L - WIEFHRELL:. BENRETEER
fiz (complete response ; CR) 4t 161, BT EH
(partial response ; PR) 4§l TH o 7.

IPNIEMRTHZABEPICHIER - BH
& LDFEREITY, 26012 CRT RORF
REICHLTRHEHITLL. 18 ER D 3R
FOFRBICBEMEERELREL D, FP
FEE 1 I—RBITLAE. L2ALEHRR2L, 20
BBEOREZBTEREMTLL.CRTRTE
P OEME TORMIZ2~190A (PRELL >
A) Tho’: (Table 2).

2. FiB X UMBEE

FAEEFNC AR R EE EEE £ - 3 3R
B BIUKBUNSE I GHREREELHE
7L 72, FHEERE 270~605 4, ArlimEix
245~1,180ml THh o 7=. 15 (FEF] 3) THERR
AEIHLT4BMALRREEREZELLD,
B2 A GRENSICTRERTF -T2
L7 #EsEEs w2 o7, 1FGE
Bl 3) 3EAERY) Y oNRICTHEFEWEZEL, 14 (GE
B14) SR AREAESEE (acute respiratory

17(1379)

Table 2 Regimen of radical CRT and clinical course

CRT *! Pericds
from 1 operati
Case . Response| CRT to | ~Perative
Chemoth- | Radiothe- Operation| Pdication
erapy rapy (months)
1 FP I-shape PR 19 local
2 cycles | 608Gy recurrence
2 FP T-shape CR 4 local
3 cycles 60 Gy recurrence
3 FP T-shape PR 2 residual
3cycles | 60Gy tumor
after CRT
4 FP T-shape PR 19 local
1cycle *2| 60 Gy recurrence
5 FP T-shape PR 2 residual
2 cycles 60 Gy tumor
after CRT

*1 Regimen of concurrent chemo-radiotherapy
chemotherapy ; 5FU (400mg/m?) on Days 1.5, 812 and
CDDP (40mg/m?2} on Days 18

radiotherapy ; 2Gy/f X 5{/w on Days 1-5, 8-12, 15-19

*2 The 20d eycle of chemotherapy was canceled because of
persisted leukopenia,

distress syndrome ; ARDS) #$% L 7= (Table 3).

BRALHEERHIIIE26, IOH 248, IVa
W1FITHoz 16 FEH3) TOMLIERETIC
FEHRBOBRBEZED 0, #7412 Nedaplatin 40
mg/m? (Day 1, 8) & 5FU400mg/m’ (Day 1~
5, 8~12) 2k A b&HEEE 1 a—2 L, B
G (5 30Gy) 2T L7:. $/, RERE IVa
BThHoER ST, MEHB#EL LTFP
##= (CDDP 40mg/m?, Day 1 & 5FU 400mg/
m?, Day1~5) ZHEMITHTH 5.

3. &

1 #1 GEB 3) 124k #% 10 B BICRMIE L 7245,
B ABEHEI~7T4 0 AEALLBE, ERRE
EFBTHS.

4, EFIRR

fEHT 1

PR ERTELH, ETHELEFICUEKEA
FARE. BEICTT, MEAER TINZMO stage III
FEELE, T, BEETATVYTEEHLTY
7:. W4 4B 27TH~8F 25 BT FPEE2a—
Z b BT AR A (BT 60.8Gy) 124 B CRT #REfTL
7:. 1 a—A B Grade 4 O $ RS, FT L,
BEIUBMMELZHFRE L0, 2 a-XBidfkE#
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Table 3 Perioperative factors

RIGHALERAS RMIER T salvage FMEIETL-WBEBESN BENSE 375 &

Operative | Blood . Oral . . .
Case | Time Loss Pol‘\sdtgl;_nbeiz:we Intake Dz(sl%gfze Pat}Szct:Loglcal };rognt?lsn)s
(minutes) | {mD Y |(POD*2) ge months
1 270 245 (- 15 55 T1bNOMO- I alive
{(no recurrence)
2 605 1,000 (=) 7 21 T3NZMO-TI alive
{no recurrence)
30
3 505 700 | Lymphorrhea 116*! |T3N2MC-TI death
of the neck 10
(re-operation}
4 475 1,180 ARDS 28 T1bNOMO- 1 alive
(no recurrence)
14
3 455 750 (=) 14 TINAMO-NVa alive
(no recurrence)
2

(peration method ; transtheracic subtotal esophagectomy with 3-ield lymphadenec-
tomy and reconstruction with the stomnach through retro-mediastinal route

*1 Adjuvant chemotherapy consisting of 5FU (40mg/m?) and nedaplatin (40mg/m?2) and
radiotherapy (30Gy) were administered concurrently because oral resection stump was

positive for cancer.
*2POD ; postoperative day

Brih% 20% BRE L THIT L. HEESRIZPR
Tholod, NMEEREOFERR*EELT,
BIEFITOTEABEL L. FROELH
WCRFMOBEREEGD . BECTH-ZBER - &
BRIZZD o7z, BEIMLEREIZL H1EE
wHE HBELLLY, FPHRE Q0% RE) %1
I-AMITL7. LALEREL, ToBBEN
FRICEEL, SEBAL R

Filr EE3H 12 BICFNEEIT LA lEN
DHBEDMETRIIEET, HBBEIZEA
WX ot T, BEFPEBICLRIEL
o, MROFWMBIL TR EARNF2—TRIEL,
AEANEEL.

WHERE; WMREARITT, BICEEEL
Molz. Witk 55 HBICERERL, #7428
RALEREDEBREFETTHS.

BERFAEAEHRE TR, BSILERTLER
pT1b (SM) NOMO T, HEFHIHTHo7-. F
72, CRT OB BB 2 BEHETFEIL Grade 2
THoiz.

HEB] 4

Bl PR 12F 5 A, M AERIC T YRR

AT AR E o, TRHUGERICBUE S B MESS
R Y, IR L HI¥T, TIN3MI stage [Vb & 25
Br L7z RIESA29H~8AR7BIZFP# 1
a— A LHEIREHE (BH60Gy) 12X 5 CRT #5
T L7z, Grade 3 DIFHFIRBAVBEL 720, 2
I— A HOAbEERE IR U, BEHEEEO L
FL7-. CRT #, BEREEIHEEL, £RIzBVT
HIEEIRIIRD L d oz, T, MERIRESZLE
A%, EFELTOBREYRIEIPR Thotr
A, DIERRBBREE L. R 144E1 BIcREBO
FREZDOI BRI CHERZEIREEE(LR L,
TLFL2ER - EBELED L o220, F
FEBWICTEHBBA L ol

Fi FE3 R BIZERZHTLE. BT
Ry, BEBLEZZ T EE IR ERE
EiEHEL, MBRFMEETLL. ER&DOHELER
FALHE L, R R e TR 2 B L 72 28,
RREFPELBICRIER , ML FERSIITEEW
Fa—TERFELN. T/, methylpredonisolone
ZHEANC 500mg B X U RHIZ 250mg 55 L
7=,

MRS WHIGRFICERL, #B4BEIC
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Fig. 1 Chest radiography
Left ; Chest radiography on the 1* day after the operation showed no abnormal

shadow,

Right ; Chest radiography on the 6" day after the operation revealed diffuse infiltra-

tive shadow in the both lungs.

BEEERGET AP OBEAI =2 -FITEEL
7=, it 6 B BIZEE X MELICTHMMEICY
FAMEEEEEY (Fig. 1), $72100% EHES
| = A7 HRETC, BIRIMEFEBME (saturation
oxygen ; Sa0,) 93% - EhBR M AL % 5 E (partial
pressure of arterial oxygen ; Pa0.) 563mmHg
CEFEEME XY, ARDS LEBHTLA. A7 U
4 F 280 R $# # (methylpredonisolone 1,000
mg/B% 3EE) 2RMBLALLIA, XKL
DEEEEREL, I4RE3HEIZIE100% B
#51 5 T T S20.98% - Pa0:922mmHg & &
FEFIUE b EmmA R LA, EARPIC AR
BEEAETLII LR, BER 12 HEICEE
FhESegk L, T4, A79A4 FREHEL,
a2l BRIk Uz, #2209 HE - ARDS
RiE 23 B RICERERL, MKk 182ARBAL
HEELEBREFTTHS (Fig. 2).

BERFEAGRE TR, FotRT LEE
pT1b(SM)NOMO T, mERMIHTH- .

£ B

RIS BEERERINBEETITDOATS
D, UBRTELEMITSTEREDE SR
D dHor. WRBER (T % EORETE

Fig. 2 Postoperative course of case 4

OE‘riation [ARDS
N 347 318 3/27 329
I T T T T T 1
PaQ, (mmHzg)
117.2 56.3 92.2
0, (8) 3 off
’ i
il i MM [ nesat
Methylpredonisolone (mg) ; L.v.
1000
500 500
Lzso 250 if

402

Predonine (ne) ; oral et S

Blicxf LT HMAETICCRT # 547 L T down-
staging %1, WRTEEE 2o EFIC I FH
T END T E LB, HFETICREAT L 22 BadsE
HWEA30~40Gy FTTH NITFERRIEICRITT
pE vk sha®, LaL, #iid CRT DR
MRV IR SR T RWD,

—%, EEDRT L BRI T 2 DEGHE
& LTHRENZ CRT ASBIRENBEFIIERT
W5, FOER, CRT RICEFROBRE - Bt &
723 h, BRI o THBFHEHAR TS Tho
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THERICH L TREMAThh B84k T
T3, HER salvage FHNCBEALTiIE, o
T4 36 ERBRE SN TV B9, CRT IS
X ABEE L HBORERELO 2D FHREIZH
g 2, WTFhoBHFIIBWTHERBEESE
IER) Y HWFOHN L ERAFEEERL
FRMASBRIWAZER NS 2. FRIZLH,
PO oT, BETEL OB EPHES 50% Btk
WLE®, FTAFMEAEELY 15~30% KD TH
D, VAZDBERTHELBEELTWD, —
HT14~25% D5 FEFEREIFBLRTE HO?,
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7oz, PN 3EREE E D REFWN LT
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Salvage FH 2 MATL7-SFIF 4 PIEREL &
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LIEGIb B D, WIABREBHEIL 3~74» A (i

RIGEEEBAIRHFERIC salvage FHELHIT LA WBAEEEN OEN4E 375 88

BI8HH) LHVHFRFLRENE LN TV,
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BTHDY, I TCOLIAFH LB L TH
BLVWEESEONRTWAZ E2BHAL, F0L
TOThPZERLTE 5o TWA, CRT #i28
B - BREELLIEST, EAREELUR
DRERY Y HERRZEDT, 2oesiRE - &
RSBV RITFCREMIMAL D 2 LI L7 ER
(23t LTI, salvage B HBEOZBREO—>
ELTWDA, WEE#HELTCRT » 28R+ 5
BELEL, Stsalvage FIFZE HicmT 2
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TWwa, LdL, ThETHREERTWE LI
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bHEHEHTHVONIEAYH L. T, st
EDVARAZ bENEEh, DERTRITERS
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Salvage Esophagectomy for Recurrent Tumor afier Radical Chemo-Radiotherapy

Shinsuke Saisho, Akira Kurita, Kenjiro Aogi, Masahiro Ishizaki and Shigemitsu Takashima
Department of Surgery, Clinical Research, National Shikoku Cancer Center

Radical chemoradiotherapy (CRT) is being chosen increasingly to initially treat locally advanced and respect-
able esophageal cancer. Salvage esophagectomy for locally recurrent tumors of the esophagus without distant
metastasis after CRT has also been increasing. We review our experience with 5 salvage surgeries for esopha-
geal cancer following radical CRT. All patients were initially clinical stage III or more. Our radical CRT regi-
men of initial treatment was fluorouracil (5-FU) and cisplatin (CDDP), and concurrent radiotherapy (60Gy
or more)}, and the outcome of CRT was 1 CR and 4 PR. We used salvage esophagectomies for 3 patients with
local recurrence and for 2 patients with persistent local tumors after radical CRT. Radical surgery, which was
esophagectomy with 3-field lymph node dissection (tran:sthoracic with cervical anastomosis) was done on all
patients. Postoperative complications cccurred in 2, but no anastomotic leakage or postoperative mortality
was observed. Four remain recurrence-free and well, Qur experience suggests that the outcome of salvage
esophagectomy after CRT is acceptable, but further experience way be needed to clarify this.
Key words : esophageal cancer, radical chemoradiotherapy, salvage esophagectomy
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Indication of Chemoradiotherapy to Aim the Improvement of Survival After Esophagectomy and Introduction of
Response Evaluation by FDG-PET for Squamous Cell Carcinoma of the Esophagus: Yasuda T, Yano M, Miyata H,
Takiguchi S, Fujiwara Y and Monden M (Dept of Surgery and Clinical Oncology, Graduate School of Medicine, Osaka
Univ)

Long term survival of patients with esophageal carcinoma treated by esophagectomy according to pathological stage
revealed that the prognoses of stage IIl or more were significantly poor. Therefore, we have performed chemoradiother-
apy before surgery for the following patients: 1) cervical esophageal carcinoma, aiming to preserve the larynx, 2) T4
esophageal carcinoma, aiming to improve the resectability, 3) resectable stage 11T esophageal carcinoma, aiming to im-
prove the curability due to the control of micrometastasis.

However, to obtain real survival benefit by multidiciplinary treatment, it is very important to evaluate histological
response accurately and to select 2nd line treatment including surgery on its response. According to our analysis, FDG~
PET is significantly useful tool to predict histological response and total number of metastatic lymph nodes. Further im-
provement of survival of esophageal carcinoma is indispensable to understand strong and weak points of each treatment
modzlity and to select suitable treatment based on TNM stage and FDG-PET diagnosis.

Key words: Esophageal carcinoma, Chemoradiotherapy, FDG-PET, Response evaluation
Jon J Cancer Clin 50(2): 111~118, 2004
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FL&H(IC BBEIRESNBMOBRICEVBVEIIL

FE, EFHHEEESERL, ABFERER
EOFBENBONDE WS T ETEREILERLL
5, FOEMEE BEUREORN,» 6, TOF
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a. CeUt RIERE(2000.1~2003.9)
WA EERERREOEE 1 88.5%

Total 25cases

CR 4 Disease free 1
recurrence 3
PR 18 Salvage operation 14
B F| % &
E fl 9 5
Grade 3 4 1

Palliative therapy 4
NC 3 Palliative therapy 3

BOBRK H50%-52% 2004427

B, (%)
1007
WBIERFH (n=15)

801 WEEEVIRRES (n=12)

601

407 e
201 P=0.74
0 T T T T T
0 1 2 3 4 5 (F)

B1 BRMEEECNT DEHEMR
a : Ce/Ut fREMICH T WAL EBRMHBREORM & 2nd line BEREE
b WEHEFE R RENE + RER AN LAEER () BEYBREOREIRAM

%, 1/76.8%, 1./63.1%, I/37.6%, Na/6.3
%, Nb/5.8% TV, StagelLlE, 2¥n, Vv
ISEREERE D B \WE B YIBR TR EED T4 E BT A
FRHPEMTIRHMHIBLE L W25, bhvbhil,
PUF IR K S 7 ERI QR FTIC (bt iR et %
Vv, HfEELEEDHE LT3,

(1) BHMAEE  BEtoRmE: BRAHEIC
X HMESHIRAF

(2) T4 W AIEE « BRTHENC L5 URED
.k

(3) YIBRTTHE Stage Il MIERASERT © micrometa-
stasis DEMENC X SR kO E

DNDONDRA LT BRI RSHRIRE D
¥ A i3, cisplatin (CDDP) 7mg/m? @ &S 15
BHiEL, 5-FU 350mg/m? @ 24 Bl E it
%z, 2Gy/day DR 4R S} & concurrent iZ 5 £
2K T40Gy/20fr ECHEFT B LK L L
TwW5Y, BHRR, ERELEBY /N H
(LN) 28T TFBEMELTWDS.

C CTREAFICSW Tl b X EUR B 0%
REBEH DL, TOHEBITOVWTHRHT 5.

2. WRHESESRBCEDINR L IR

1) BEEEE
20001 A 200398 £ CC, THHIER

B (—) ©Ce =743 Ce-Ut &5 25 Flic %t
L TILF R R 2RI Lz (K 1a). EEER
BRITCRAB 4G, PR ISH T, HEAER 8’5
BERVHEIIB O, PROMMGATERS
BMIN, IPITHEHRESTE TS - -, A&
DEFTE O T MR B HE S A B TS B
B % 1T U7z 12 Bl & retrospective IZ H#F LT
L, ERBEEE (K 1b), HRE, BREL, Wi
NICLELRBDED - /. EIMAEEEL, B
EQOLWIFNELWRI RS L WS ATHAH
HBROBNMEERHRBEO R WEIGEM & &
A2%5. Lo, CR¥IETIEYIE follow & L= 4
Flh 3AITEMBRSA6N, PRUETERD
56 MEHEEMHVRO 1AZET) THEFHD
R Grade3 TH D% Y, 45 pathological CR
DHEDPKERRBETHS.

2) T4 FtiEnEss

CNETIC 69 FIDOWFIZHT T4 DRI AERE
EEANC X L TIEERHEREE BT L, down-
staging #{ - T &/, MBASYHNZERETF
BRNDIERTLEDTHD. ZHRIT623%
T, downstaging B EF S h - 2 HE L =356
(50.7%) IZFEMBRTEN, 55 31 £ (44.9%)
KREE BLEOFHBITEETSH -7 (5 1b).
ARBRFEORE Grade 2, 3EF THERBEE DR



BOBE $50% 5§25 2004421 113(17)
F1 T4lsiaEfEcd 2ammRia
a. BBERFAENMNERET b, AL HSEHEEZOBRLVERE
No. (8/%0) 69(62/7) EEERZhR CR 2( 2.9%)
FE 59.8{40~75) PR 41(59.4%)
FEE S HLER Ut 19 SD 19(27.5%)
Mt 43 PD 7(10.1%)
Lt 7 EHURE 35/69(50.7%)
bk 2l well SCC 11 BBEA 17 (48.6%)
mod SCC 27 HISE B 14(40.0%)
g‘gcscc 22 BHE C 4(11.4%)
unknown Grade 2 20(57.1%)
#RN NO 18 Grade 1 8(22.9%)
N1 14
N2 22
N3, 4 11
unknown 4
o il e FENR 44
28 JEX 44
FDfth 6

EHED ORI, Grade 1ESITIIIETIER EE
e, 887 THRZERAND TLIEHIT
Hols. [EFRBREOEENMCTFREHE TS E
SEREREFREKE+RBRBEADO IFL
212 13.1%,9.7% & #HDTHRRT (H2a),
ZER, VRR, RERE, AB¥NHRE S
NI BV TRERBRE () FICELFABRTS
o7z (E2b, ¢). T4 ABEBEIVIBRTERIGET
REBWTHAD, {EFREFEFENFE 1ER
LixBH, [EFR TR LTRBEFTOLY AV
THEEDELES, HAENOETLSD, 3
LCILRFHHGRE RS HHREORENE TN
5 e, BEEERECRYBREBEOTEERE
TAHBENDRONTFTRRSHOK ERRE
TH5.

3) UIBReTHE Stage I MgERBERE

PBTTEEER TH 5700, {LFBSHEEEOR
HiTR B O M E & pathological CR {2 L 5 FEH)
BREBSRELREOTEXLES. LrL, T2,
T3 HEFIZ 35\ T & Grade 3 12 30% 8t IL % D T
(K 3a), EREHAICBVTLHTMEEHHER
BB £ 5 survival benefit {2 S iz -
7= (3b). FEHEOBEFHDHRLTRIZEW,

THEERREBGZLC, RFtiE e LTI
AWM AHRITZLVEEZS. 2/, Grade
2 EOEBFNTROESIL LNEBELL 1
FILIAHE 3BT &40 < (3e), MELNE
BOHEGISEHNREATZRE» THRATNEEEZ
B.

3. WAHEZBSREERDARTFHE
I

HEFHIRTR O strategy (S RTIEE THIBR TR A
DM ORBEHR, YIREHAIICEHNSh
BEEMETFEfiCsalvage 5L THS. L
Jodio T, ARENCHETREREZHYD, |

FRICE D ZOHERICEOERSEHNS Wb

HEOEPERCTFHMLTCERERERELZTO
W, £ENEEMIG T OHEORIEOhE
V.

B D AL B IBRORENE I T B L
7o, WEHEF BHRRER DO VIRAIIC BT 5T
ML BEFEPZEGCrade 2 L Y (&
4a), HEEERYSUCFHEMANCHTS5LNER
BEENFE» SREBALIBEUT (H4b) ©
FEFHIEIERIC K D HIEASEEhE £ L5,
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a. T4 2RRBRAEFmRE b, RUERBFOFRERCHI-{EF RS EIREORE
(%) | CEERM (4)  GEEH ()
1004 - Lo m=4) T T a=2)
_ P=0.0004 e~
804+t CR 1( 2.3%) 1( 4.0%)
PR 21(47.7%) 20(80.0%)
€0 + SD 16(36.4%) 2( 8.0%)
- PD 5(11.4%) 2( 8.0%)
40~ Othin=5) 7B 1( 2.3%) 0( 0%)
] FIBRE 14(31.8%) 21(84.0%)
20+ _ T (n=20)
o] T Ro+T (n=23) e TRRPICHH B REREOHEAARRE
AN I R S IS SR B S ﬁﬁzﬁ_ﬂfi)( +) ﬁﬁiﬁ_ﬂ% 1)( -)
o 1 2 3 4 5 (8 ' = S
HEERHER
Ao : KBIER, Oth: 20t (KBMR& LU Grade 3 1{ 7.1%) 6(28.5%)
SUERLSL), T: S FEx Grade 2 6(47.7%) 14 (66.7%)
Ao+T : REPBR+E - REX Grade 1b 6(42.9%) 1( 2.3%)
Grade 1a 1( 7.1%) 0( 0%)
RS
A 4(28.6%) 13(61.9%)
B 6(42.9%) 8(32.7%)
C 4(28.6%) 0( 2.3%)
K2 ZREESFHICHI T4 Btl &R A R s
a. A MIHSEEOBBESHHER
R = T -7 " - S o
wRIREE 5 B - _ ‘ .
: ‘ Cooco ., Grade 3 -+ Grade 2 Grade 1
T4 35 7(20.0%) 20(57.1%) 8(22.9%)
T3 LAF 29 9(31.0%) 11(38.0%) 9(31.0%)
T3 22 7(31.8%) 7(31.8%) 8(36.4%)
T2 7 2(28.6%) 4(57.1%) 1(14.3%)
b. #EHLFRSHEE ZOFERMEERMAEE c. MEFMHFEL LNEGBAK
o LNGBEE 0 1~3 4~7 8~
I P=0.72 Grade 3 72 0 0
80 1 ! e Grade 2 4 6 1 0
60 ] N #IRICAT (n=13) Grade 1 1 4 4 4
40 N ..\“" ..... . ’.1-‘
20 CRT(—) (n=92)
0 -
0 1 2 3 4 5 6 ()

B3 YIBRTIAE Stage MAGEMELERE DB HMET
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a. b.
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80 Grade 3 (n=7) 80 J
604 60 |
40+ Grade 2 (n=20) 40
204 ‘._-_i-.---. _
. FT RO (0=34) 20
04 { Grade 1b {n=7} 0
Grade 1a (n=1)
T 1 v 1 71T "1 1 | 1
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4 HESEMNSHIHETRROBR
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a. AFEMRAEOER b. &% PET 2#1 & BREEOEER
BEsCT (mm?)
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400 . 4
FOG-PET
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PET negative  PET positive

¢. &4 FDG-PET 22#f &~ RS8R
. ARESEER (mm?)

N

i T Y , ' Grade (-1  Grade2-3 . Grade2-3%
R ' . I#3 . Range L
Positive 12 2553 72.0~676.0 10 2 17%
Negative 13 11.1 0~32.6 1 12 929
E5 FDG-PET i & AEFAVARDR
THFCHTAFHAEAL : AFEEZNICY 1) EESAAEDROMRI TR
BRTTEE, oSSR Grade 2 U E viable 7z £ #i A ~ @ BF-FDG (2-fluoro-2-

NEFCHTA2FEHIG : BRELNEBAR deoxy-D-glucose) @ uptake % B IZfEH T
B IELLT % FDG-PET (positron emission tomography)
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(%)

100 .
ey Lo
- L, | PET (—)&
g0 J i
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40 4 . PET (+)8
.20 |
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0 1 2 3 4 (H)

El6 (A% FDG-PET 2l & % 2ERE

R RAEBCHFERICHAL TS (H5a).
FDG @ uptake iX, BiiEHEOFEICLLHL Y,
INETOEFATHREFEOAKE S L8VWHER (p
<0.001) #RL7z. ECT, BREEOTEEC
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(=) D2, BEBYF ETOBRBREED
KB ST & AT E 2 R L.
PET (—) HEOMEEIIMTERNIE £ 50 mm? L
FLb¥H»T, 12/134 (92%) 7 Grade 2 LA
EOMBENYDETH -, PET (+) Biid
# 50 mm? A EDEL At L, Grade 2Ll ED
ABRFENRIL 1268F 200%, DT 1T%T
Ho (El5b,¢). HEBEIFOEBRETL
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81.2% : BRIZ RIFTH- 7= (P=0.003) (K16).
LlELX D, FDG-PETIC X AR HEDE A
kD, WENMCESRNC, »oXEMCESYEY
ZhH Grade 2 LA _E @ response OB EDFRNLFT
HETHY, THTF KT 2MEGEENIC T
LFEMOFELELLEGE, BE#DOPETZ
BT 45 negative T# A Z L EMaI .

2) LN &2 @8 oM 7R

ILN&BIE CTEBIC X D BEESICZEHS R
S0, E<FRMLERRICRTS. £2 7T,
FDG-PET ic k5 LNEB2I OB AR &L
o (M 7a). DS EBRESPELSZWAERE
Tit, PETR X HE4 DEBZIIIRE TS -
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$TA% L, PET TLN 2 FDG OE#EBH -
PETN (4) fEfIiz 14 A 11 M TLNERE
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HIZ4@BLETH-2DITH L, LNICHEF®E
B1g#r- 72 PET N (=) fEGIE 26 v 25 45
EBEH3ELTTH- 2 (R). #iEkIED
EREE TS PET N (4+) 3D 286%iC3t L,
PETN (=) R 75.0% L FBICRFTH - 7=
(p=0.004) (K8). LIEkb, % PET 24
N (—) fEFIT INEBBREASIEUTCH LT
EESEC, NAFICHT o iaaREGAC S
5 FRORER L HAIL &M, BEEOPET
iZ & %5 N 2B negative THAHZ L BFREELEEH
7z,

FDG-PET OHEAIZ X O ABRFHICTHEAL
2BHLEZONLIEREABRFENLE Grade 2
AbE, INESEAB3ELTOFH0%LL
LOERTTRFET, REbhbhiRBRED
PETZMICEDVE 9 © Lk 3512 2nd line DEE%
WREL, BARLEEDHTLTWS.

4. SROFE

1) pathological CR %3

RBEFEBRZHMBEER SN A5, {L¥EHEE
RERCFHRERT LA 76 BloMBEXRIC 1T
LR TR, BERICEMAREZREDR - 46
i 24 B (52.2%) OMETREUECEMED
EREADIL. BE, bhdhid molecular bi-
ology ¥ A L, p53 @ mutation DHFER L UE
BT, S6ICFDG-PET 28 %#84 L7 CR
FRL2WTHIERTH 5.

2) [EFR TAERICHT 2 E5RHHDROR

L

UERLEERBRFEESK L HEBECAFROE
2 % {8 T Paclitaxel: 60 mg/m?2 @ weekly &4 &
total 40 Gy DR &t % concurrent iZ T 5 FH L\ ifF
AECERHEEICR DA TS, BEETTO
LIHh, fhofbRECEREER L6 411IC
BT L/, 3FHBPR, BH3HIEH MR & 454
BEIgEENS.

3) (EBRMERBELZEDOICH T 3 2nd line

therapy

Paclitaxel @ weekly & 7211 biweekly D% 5 %
T-Tw5% (E10a). @ 10b D L 5z CDDP+
5-FU AL BRI RS ORBESICH LT
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a. CARMRYEOEER

BAEECT
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—>

b. 45#% LN (233 PET 2 & LN E8BEHK

LN &8 E% 0 1~3 4~7 8~
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B9 HB¥IFICE S 2nd line S5 A ORT

a.
Paclitaxel ~ weekly ¢ ¢ Jr

2
60 mg/m =138 | %28 [ =38 | F4E |

|
biweekly ¢ ,L

b. WEBEREN {ER BAHIRA AR Paclitaxel 37 — L {4
(CDDP+5-FU)&RT 50Gy

E]110 Paclitaxel # A{ 7= 2nd line {E% 85k
a : Paclitaxel k2D L D A
b: AEEHRE LN BREMAICES T HEEDHREOHE (FDG-PET &%)

chemotherapy (5-fluorouracil and cisplatin) and of the histologic effect of chemoradiation therapy for
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Abstract The optimal role of chemoradiotherapy in the
multimodality treatment of esophageal cancer is still
controversial. According to a series of clinical trials, defini-
tive chemoradiotherapy is considered the standard of
care for patients with medically inoperable or surgically
unresectable esophageal cancer. This modality provides
survivals comparable to those in Western series of
surgery alone and is one of the standards of care even
for resectable-stage disease. Recent reports of primary
chemoradiotherapy from Japan suggest survival compa-
rable to that of surgery in Japanese patients with stage 1
disease, but radical surgery is still the standard treatment
for T2-3NanyM0 disease in Japan. However, it is clear that
this approach has limitations in treatment outcomes.
Trimodality therapy, i.e., preoperative chemoradiotherapy
followed by surgery, is more favored than surgery alone in
clinical practice, particularly in patients with adenocarci-
noma, although current data from randomized trials are
insufficient to support this approach. To improve the local
control rate ‘of chemoradiotherapy, intensification of the
radiation dose has been attemnpted, but this has failed to
demonstrate any superiority in terms of local control or
survival. The addition of new agents, including molecular
targeting agents, to the current standard chemora-
diotherapy has shown more promising results and warrants
further investigations in future studies. Salvage treatment
for patients who do not achieve a complete response (CR)
is necessary to improve the overall treatment results. Sal-
vage surgery, as well as endoscopic resection, in selected
patients, may provide an improvement in survival, Until
high rates of local control can be consistently achieved with
chemoradiotherapy alone, these salvage treatments will be
an integral component of multimodality treatment for
esophageal cancer, and should be active areas for clinical
investigations.
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Introduction

The optimal management of esophageal cancer is still
controversial. In regard to nonsurgical treatments, histori-
cal series of external-beam radiation alone have reported
S-year survival rates of 0%-10%."> In the Radiation
Therapy Oncology Group (RTOG) 85-01 randomized trial
comparing radiation therapy alone (64 Gy) with definitive
chemoradiotherapy, consisting of 5-fluororuracil (5-FU),
cisplatin, and concurrent radiation (50Gy), there was a
significant survival difference in favor of the combined arm
(0% vs 27% 5-year survival).' Based on these results, the
current standard of care for patients who are not suitable
candidates for surgery, or who do not wish to have surgery,
is definitive chemoradiotherapy; radiation therapy alone
should be reserved for palliation or for patients who are
medically unable to receive chemotherapy.

Various combined modality approaches have been at-
tempted to improve the treatment outcomes of esophageal
cancer. Largely, there are three approaches for combined
modality: primary surgery with adjuvant chemotherapy or
chemoradiotherapy, primary definitive chemoradiotherapy
with or without salvage surgery, and preoperative chemo-
radiotherapy followed by surgery. In the chemoradio-
therapy, the radiation dose is usually limited to 40-45Gy
when used in a preoperative setting, and it is increased to
50-60Gy when used as a definitive treatment. Many ran-
domized trials comparing these multimodality treatments
have been reported, mostly from Western countries; how-
ever, no consensus has been established yet worldwide.™’
When considering the results from Western countries, there
are various cbstacles in interpreting the findings in relation
to practice in Japan, as there are great differences in modes
of surgical resections and survival results between Western
countries and Japan as well as differences in tumor biology,
in rates of squamous cell carcinoma and adenocarcinoma.



