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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,
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Fig. 2 Postoperative course of case 4
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Salvage Esophagectomy for Recurrent Tumor after Radical Chemo-Radiotherapy

Shinsuk2 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 (transthoracic with cervical anastomosis) was done on all
patients. Postoperative complications occurred in 2, but no anastomotic leakage or postoperative mortality
was observed. Four remain recurrencefree 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 Onc¢ology, 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 Il 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 III 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 tocl 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
modality and to select suitable treatment based on TNM stage and FDG-PET diagnosis.

Key words: Esophageal carcinoma, Chemoradiotherapy, FDG-PET, Response evaluation
Jin J Cancer Clin 50(2): 111~118, 2004
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a. Ce/lt &i#%(2000.1~2003.9)
WA EEREHEEAOEHE 1 88.5%

Total 25cases

CR 4 Disease free 1
recurrence 3
PR 18 Salvage operation 14
mFE| BB
E 9 5
Grade 3 4 1

Palliative therapy 4

NC 3 Palliative therapy 3

FELOBER Ho0%-H2% 200442 A

KIRRTFE (n=15)
TWEFEYIRREE (n=12)

40- -----------------------------
201 P=0.74
0 T T T T T
0 1 2 3 4 5 (%)

1 IREEERECHT S AEME
a : Ce/Ut fralific st % AL Bt SR B OBLAT & 2nd line FAFRALER
b @TRIES RO AR R MR TENBE L RTIGR () ETRGIBREY O i Him b al At
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FMERTEEHTIEREE W25, bhbhil,
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(3) VIBRTTHE Stage M K& A% © micrometa-
stasis OHIMIC L 2B EEOR -

bbb h O LT\ 5 MEHLE RS SHED
LY A bk, cisplatin (CDDP) 7 mg/m? @ & 14
B L, 5-FU350mg/m? 24 BR S ke e pe 1k
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2. BREMEFHERET

No. (B/%) 69(62/7)

Tl 59.8(40~75)
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Lt 7

Fizk il well SCC 11
mod SCC 27
por SCC 22
SCC 1
undiff 1
unknowrm 7

HiaT N NO 18
N1 14
N2 22
N3, 4 11
unknown 4
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b, WEHESFRIHEREE DR L OIRE
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PR 41(59.4%)
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BREC 4(11.49%)
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Grade 1 8(22.9%)
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3. WHHLERFEAEZROABRFHE
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OfEFIfaORE AR, FBRHEAAICEHINA
MR N CTsalvage $52 2 ThH 5. L
Todio T, ARENCHHHRTEE R EREE 2 Y, Hi
BERIC & D TORHAICEORREBEHN I s
HrEIEHCTFULCERERZRE LiTh
3, EFNEREANETAIRESRIG AR
AN
R O AV ORTERY 8 10 2 Biat L
7o WEHMEF AR EE ORI BT 574
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a. T4 RBEZRIAFERNBRES

b. SGERFOFER(CHA P HEHRIEDOME

(%)

SERN (+)  DERE (o)
1004 - (n=44) {(n=25)
e P=0.0004 ——
804 =% CR 1 2.3%) 1( 4.0%)
PR 21(47.7%) 20(80.0%)
60 + Ao (n=20) SD 16(36.4%) 2( 8.0%)
1 PD 5(11.49%) 2( 8.0%)
404 Othines) X 1( 2.3%) 0( 0%)
1 ey F ik 14(31.8%) 21(84.0%)
20 - I . T (n=20)
. Rt T (n=23) c. PIBICH B SERUOHMARAL
[ T [ T | T 1 i [ T | T [ ﬁﬁzﬁﬁ4§ + ) %ﬁi§~%1§ B )
o 1 2 3 4 5(&H e -
HERErR
Ao 1 KEIBR, Oth: %Ot (ABMRs& LU Grade 3 1( 7.1%) 6(28.5%)
SUBRLISH, T: 58 - SER Grade 2 6(47.7%) 14(66.7%)
Ao+T: AESMR+SE - REX Grade 1b 6(42.9%) 1¢ 2.3%)
Grade la 1{ 7.1%) 0C 0%)
iRie)iig
A 4(28.6%) 13(61.9%)
B 6(42.9%) 8(32.7%)
C 4(28.6%) 0( 2.3%)
2 mEEIICH- T4 BB el
a. WAHEPREHERZOHABSHDR
J— PRI ER
RIEEE fE il
Grade 3 Grade 2 Grade 1
T4 35 7(20.0%) 20(57.1%) 8(22.9%)
T3 AT 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. WAL REHEREOR BRI RRRIE c. FHEMEROHIRE LN GBELYE
(%) LNGEBEN 0 1~3 4~7 8~
100 - P=0.72
1 Grade 3 7 2 0 0
80 1 . Grade 2 4 6 1 0
” d WEICRT (n=13) Grade 1 ) s A A
1 .
e, ST
404 0 e
20 - CRT(—) (n=92)
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o 1 2 3 4 5 &{H
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d. b.
(%) (%}
1004 ' P=0.0009 100 4
804 LI_ Grade 3 (n=7) 80 |
g0 4% 60 |
404 L Grade 2 (n=20) 40 |
204 ‘I--.;'.----| 20 S
| ) %Eﬂ]&?—‘ (n=34)
0 i Grade 1b (n=7) 0
Grade 1a (n=1) ]
| L e e e L I R |

i ; T N T T I T ] L T !
01 2 3 4 5 6 7 8 o 1 2 3 4 5 (@B
B4 ARG DR ARIIROES
a : WIRTIESE B SRR E T ATEE G IC 361 S AARERIZIR & Tk
b SRS LN ERERE T&

a. AFENFRLIROEM b. &% PET 2 & SREEOMDE

JaEsCT (i)

800

700 9
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400 L 4
FDG-PET
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200 ry

. 5
! i 0 —W

PET negative  PET positive
c. &% FDG-PET 2281 L BEFANHE

LR BERESEEA (mm?)
PET ;J,x&ﬁ Ena | Grade 0-1 Grade 2-3 Grade 2-3 =
Rz oS | Range
Positive 12 255.3 72.0~676.0 10 2 17%
Negative 13 11.1 0~32.6 1 12 929%
B5 FDG-PET 2R & fARSRYERDR
THF X HEAEL  BREBERDICY 1) IBRSEAEDROWHAIFR
BT HE, oMM E Grade 2 LA E viable 7z & fil B ~ © ¥F-FDG (2-fluoro-2-

N BEFIZx 2 R /305 © BFFE LN B8 EH deoxy-D-glucose) ® uptake % i 91 4

BI3ELLT % FDG-PET (positron emission tomography)
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(%)

100
80 |
60 - i
40 4 | PET ()R
20
o P=0.0029
T I I I T T T T T
0 1 2 3 4 (F)

K6 A% FDG-PET 2 & i ERAUR

ZHRABICHEEMICHEALTWS (E5a).
FDG @ uptake i, BHAHOHEI HirH LT,
CNETORFTREFOLE S LEVEM (p
<0.001) #RL7z. £ I T, BfREOTEINC
B 5 FDGOEROHFH/ETPET (+) & PET
(=) DZECHT, BBYKF LTORBERD
R OREITERY & AR R a B R % e iRE L.
PET (=) HOMIRMEEBFERIL 4 50 mm? L
TFTEh¥eT, 12/136] (92%) 25 Grade 2 LA
LOHMENTRTH -2, PET (+) Biie
£ 50 mm? EA EOMEET 438% L, Grade 2 Ll ED
HEFEASGRI 120 2MDE, HEH1THT
Hol (H5b,e). WESFOERBEETL
PET (+) Bo30.7%cxf L, PET (—) Bt
81.2% L HEIZRIFTH - /- (P=0.003) (] 6).
LLEX D, FDG-PET i &k 2B DE A
L0, MENCIEREMIC, SRR ASSN
ZhR Grade 2 LL_E @ response O F & OF WLy
BETH D, THTICH T HHRIEREC T
5 FMOFRBZHEC&MT, HEEOPET 2
W43 negative TH5H Z LW RE S hiz.

2) LN =B EHOHETT R

LNERE CT B X DIRESENC 2l S h
5%, EL{EFHMLEMEICRTS. £IT,
FDG-PET I &% LN EBEZNOFEREERL
7 (F7a). BUPREBREL D WS
Tit, PETIC LA DEBZHEEE TH-
7. L2 L, FMdiCodnicngiis LN S8R
HTASE, PET TLNIZCFDG DEFZED-
PETN (+) EFAZ 14 P11 ATLNEEWAE

BEORIK 504 -F25 200442 1

AWML ETH - oD L, LNICEREH
B> 2 PET N (=) FEGIIT 26 fYrb 25 B2
EBEKMIFELUT TH-7 (7). #itk 340
EEEEITL PET N (+) BFD28.6%icxf L,
PETN (=) BRI 750% L BEEBICRIFTH - 72
(p=0.004) (8). LiEXV, &Ik PET 241
N (=) fEfIE LN 8 EEL 3 ELT TH 57
EESEL, NRFIITAHMEHRIEMCES
T HFMOBEBYY LB FMFiL, BREDPET
{2 & % N Z#iH negative TH A LATREEH
7o

FDG-PET QE A X D ABFEMICTHIEL
D2BHEEZONHEHREHBEATE Grade 2
lEd, LNSBFEL3HELUTFOFAL90%LL
LORERTFHAGET, HEbhbhidia#to
PET2Z2EICXOE 9D X 5IZ 2nd line OB %
BREL, BERAEEDELTHS.

4. SHEORE

1) pathological CR O ¥ 8|
AEFHERZH N EELR S NS0, (LEBUHER

RERICFWR AT L2 76 GlOVIBREERIC i

LSBT, BRREICEARZED b - - 46
Birt 24§ (52.29%) O¥ETRELARICEMAED
BEZERDY. BE, bhbhid molecular bi-
ology 4L A L, p53 @ mutation DHF M I L U4
s, XHICFDG-PET 2484 L7-CR
FRICOWTHIEHTH 5.

2) [BR T4EHICHT 2 EFRHIEHEDR

L

LEREEERREESIC L A REBEHECHAFEROK
7 % 18 T Paclitaxel: 60 mg/m? @ weekly 3 4& L
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Abstract The optimal role of chemoradiotherapy in the
multimodality treatrient 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 comparablz 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 [
disease, but radical surgery is still the standard treatment
for T2-3NanyMO0 disease in Japan. However, it is clear that
this approach has limitations in treatment outcomes.
Trimodality therapy, i.e., preoperative chemoradictherapy
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 attempted, 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 zlone, 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 S-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 obstacles 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 biclogy,
in rates of squamous cell carcinoma and adenocarcinoma.



Table 1. Treatment results of definitive chemoradiotherapy in randomized trials

445

Chemotherapy RT (Gy) n 2-Year survival 3-Year survival P Value
RTOG 85-01 FP 30 61 38% 30% <0.0001
Control 64 62 10% 0%
RTOG 94-05 FP 50 109 40% NR NS
FP 64 109 31% NR
FP, 5-fuorouracil + cisplatin; NR, not reported; NS, not significant; RT, radiotherapy
Table 2. Randomized trials of preoperative chemeradiotherapy + surgery versus surgery alone
Author n Histology Treatment pCR MST (months) 3-Year survival P Value
Bosset et al.” 282 100% Squamous cell carcinoma CRT + § 26% 19 36% 0.8
S 0% 17 36%
Walsh et al.*® 113 100% Adenocarcinoma CRT + 5§ 25% 16 32% 0.01
S 0% 11 6%
Urba et al.® 100 75% Adenocarcinoma CRT +§ 28% 17 30% 0.15
25% Squamous cell carcinoma S 0% 17 15%

PCR, pathological complete response; MST, median survival time; CRT, chemoradiotherapy; S, surgery

The findings of a comprehensive review of the recent litera-
ture on chemoradiotherapy for the treatment of esophageal
cancer are presented here.

Overview of chemoradiotherapy based on the results
of clinical trials

Definitive chemoradiotherapy

Although there have been several trials comparing radia-
tion therapy alone with chemoradiotherapy, most of the
studies used suboptimal doses of radiation therapy or inad-
equate systemic chemotherapy.*! The only trial which was
designed to administer adequate chemotherapy with an
optimal dose of radiotherapy was the RTOG 85-01 trial
(Table 1).*'" In this study, patients in the radiation-alone
group received irradiation alone, at a total dose of 64 Gy,
and those in the chemoradiotherapy group received con-
tinuous infusion of S5-fluorouracil (5-FU; 1000mg/m® per
day for 4 days), cisplatin (75mg/m’, day 1), and concurrent
irradiation, at a total dose of 530Gy (2 Gy/day; 25 fractions).
Histologically, the majority (82%) of the patients registered
had squamous cell carcinoma. This study revealed a
significant improvement of survival in terms of both median
survival times (14 months vs 9 months) and 5-year survival
(27% vs 0%; P < 0.001) in favor of chemoradiotherapy.
With a minimum follow-up period of 5 years, the 8-year
survival rate of the chemoradiotherapy group was 22%."
This study established definitive chemoradiotherapy as the
standard of care for the nonsurgical management of esoph-
ageal cancer, However, local failure remained a major issue:
45% of the patients in the chemoradiotherapy group devel-
oped local failure.

To improve the local control rate, the intergroup
randomized trial (INT 0123/RTOG 94-05) was conducted.?

In this study, a slightly modified RTOG 83-01 chemo-
radiotherapy regimen was used as the control arm and
was compared with an intensified dose, of 64.8-Gy radiation
therapy, with the same chemotherapy. The modifications to
the original RTOG 85-01 regimen were: using 1.8-Gy frac-
tions to a total of 50.4 Gy, treating patients with 5-cm proxi-
mal and distal margins with 50.4Gy, and chemotherapy
being delivered every 4 weeks. This trial also included a
majority (85%) with squamous cell carcinoma. However,
no significant differences in 2-year survival (40% in the
control arm vs 31% in the higher-radiation-dose arm) or in
local failure and/or local persistence rate of disease (52% vs
56%) were observed in this study. These results demon-
strated that intensification of the radiation dose did not
improve the results of chemoradiotherapy.

Despite the failure of improvement by intensification of
the radiation dose, this survival outcome from definitive
chemoradiotherapy appearred to be comparable to that of
primary surgery in the West.""® However, no randomized
trials comparing surgery with definitive chemoradiotherapy
have been published, and accordingly, little is known about
their comparative outcomes, although there have been a
few series of retrospective comparisons that suggested simi-
lar survivals in both groups.'"

Preoperative chemoradiotherapy followed by surgery in
comparison with surgery alone

To improve surgical outcomes, preoperative chemoradio-
therapy has been extensively investigated, as compared
with surgery alone, in randomized trials although these
studies have produced conflicting results (Table 2),*%
Walsh et al.” reported a randomized trial comparing preop-
erative chemoradiotherapy followed by surgery with sur-
gery alone in 113 patients with adenocarcinoma of the
esophagus. Radiation, at a total dose of 40Gy in 15 frac-
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Table 3. Randomized trials of chemoradiotherapy with and without surgery

Study Stage Treatment n SM MST (months) 3-Year survival P Value

French T3MO CRT 130 1% 193 3% 0.56

Responders only CRT + 8 129 9% 17.7 29%

German T3-4M0 CRT 88 2% 15.2 24% (54%) 0.06
CRT + 3§ &9 9% 16.3 31% (54%)

Figures in parentheses ere results of patients who responded to chemoradiotherapy
SM, surgical mortality; MST, median survival time; CRT, chemoradiotherapy; S, surgery

tions, was delivered concurrently with chemotherapy con-
sisting of 5-FU, at 12 mg/kg per day for 5 days and cisplatin
at 75mg/m® on day 1. Significantly better 3-year survival
(32% vs 6%} was observed in favor of the trimodality arm.
However, there was a major criticism, of the high surgical
mortality rate of 9% and the low 3-year survival of 6% in
the surgery-alone arm.

Urba et al.” have also reported the results of a random-
ized trial comparing trimodality therapy with surgery alone,
in 100 (75% with adenocarcinoma) patients with esoph-
ageal cancer. Patients were randomly allocated to either
preoperative 5-FU, cisplatin, vinblastine, and radiation
therapy (45Gy) followed by transhiatal esophagectomy or
surgery alone, Althcugh there was a trend for improved
survival (30% vs 15% at 3 years) for patients treated with
the trimodality therany, the difference did not reach statis-
tical significance. Two other similar randomized trials failed
to demonstrate a survival advantage of preoperative
chemoradiotherapy.

Based on these results, there still remain controversies in
regard to the survival advantage of preoperative chemo-
radiotherapy over surgery alone. Limitations of sample
sizes in these studies, and the high mortality rate after
preoperative chemoradiotherapy may be the major causes
of the negative results. However, it seems likely that pre-
operative chemoradiotherapy is a reasonable treatment
approach, particularly in patients with adenocarcinoma,
although a definitive answer has not been obtained yet.

Preoperative chemoradiotherapy followed by surgery in
comparison with definitive chemoradiotherapy

Two large randomized trials examining whether or not sur-
gery is necessary after chemoradiotherapy were reported at
the annual meetings of the American Society of Clinical
Oncology in 2002 and 2003 (Table 3). The first study was
reported from France (FFCD 9102).% This study included
patients with T3NanyM0, who received, firstly, chemora-
diotherapy comprising two courses of 5-FU and cisplatin
with concurrent radiation therapy ranging from 30 to 46 Gy,
and then were randomly allocated to receive surgery or
additional chemoradiotherapy (three courses of the same
chemotherapy and 20Gy of irradiation) if they had re-
sponded to the initial chemoradiotherapy. A total of 451
patients were enrolled, with 259 patients who responded to
the initial chemoradiotherapy entered into the randomized
stage of the study. No significant differences in overall sur-

vival were observed between the surgery and additional
chemoradiotherapy arms. Median survival times and 2-year
survival rates in the two arms were 17.7 months and 34%,
respectively, in the surgery arm, and 19.3 months and 40%,
respectively, in the additional-chemoradiotherapy group.
Mortality rates within 3 months were higher in the surgery
group than in the chemoradiotherapy group (9% vs 1%).
However, there were no significant differences in quality of
life between the two arms, although the scores were supe-
rior in the chemoradiotherapy group during the first 2 years
of treatment. The second study was reported from
Germany. Z Patients with T3-4NanyMO squamous cell car-
cinoma were randomized to receive chemoradiotherapy fol-
lowed by surgery or definitive chemoradiotherapy alone.
The chemoradiotherapy consisted of three cycles of chemo-
therapy (5-FU + leucovorin + etoposide + cisplatin)} fol-
lowed by chemoradiotherapy (etoposide + cisplatin +
irradiation up to 40Gy for the trimodality group, or up to
60Gy for the chemoradiotherapy group). A total of 177
patients were registered for the study. Mortality rates dur-
ing the treatment were higher in the trimodality arm than in
the chemoradiotherapy group (9% vs 2%). Survival differ-
ences between the groups showed a tendency in favor of the
trimodality arm (P = 0.06) and the trend appeared more
remarkable after 3 years, though the difference did not
reach statistical significance. However, in patients who re-
sponded to the initial chemoradiotherapy, there were no
obvious differences in survival between the two arms, simi-
lar to the result seen in the FFCD 9102 trial (Table 3).

Toxicity of chemoradiotherapy

With the addition of synchronous chemotherapy to radio-
therapy, acute treatment-related toxicity is significantly
increased. The major toxicities are myelotoxicity and
esophagitis. In the RTOG 85-01 trial, grade 3 or 4 eso-
phagitis occurred in 33% of patients receiving chemo-
radiotherapy, compared with 18% in those receiving
radiotherapy alone."! The risk of myelosuppression in-
creases with an increasing number of chemotherapy agents
or with increases of dose intensity. When the standard che-
motherapy regimen, 5-FU and cisplatin, is incorporated
into chemoradiotherapy, the treatment is usually safe.
However, in patients who received mitomycin C, vinblas-
tine, paclitaxel, or etoposide in addition to 5-FU and
cisplatin, high rates of severe myelotoxicity have been
reported. ™



Table 4. Late toxicity of definitive chemoradiotherapy in 78 patients
achieving a CR

Grade (G)

2 3 4 =G3 (%)
Pleural effusion 7 8 - 103
Pericarditis 8 7 1 103
Heart failure - - 2 2.6
Radiation pneumonitis 1 3 - 38

Regarding the late toxicity of chemoradiotherapy, our
group has reported its incidence and outcomes in 78 pa-
tients who achieved a complete response with definitive
chemoradiotherapy.”” Major late toxicities included pleural
effusion, pericarditis, and radiation pneumonitis: the inci-
dences of grade 3 or 4 of these toxicities were 10.3%, 10.3%,
and 3.8%, respectively (Table 4). The median times to the
onset of grade 3 or 4 pleural effusion, pericarditis, and
pneumonitis were 15, 18, and 5 months, respectively, from
the initiation of chemoradiotherapy. In total, 8 patients died
without cancer recurrence, and their causes of death may
have been related to cardiopulmonary toxicity. One of the
reasons for the significant late toxicity may have been the
wide elective nodal irradiation, of up to 40 Gy with antero-
posterior opposed portals, which means that more than
60% of the entire heart volume received at least 40Gy.
Additional investigation to minimize toxicities to normal
tissues is warranted.

When chemoradiotherapy was combined with surgery,
the reported postoperative mortality ranged from 0 to 29%,
with a mean value of 9%.% Adult respiratory distress syn-
drome, anastomotic leakage and breakdown, pneumonia,
and sepsis were the most common causes of death following
esophagectomy.

Current status of chemoradiotherapy by stage
Stage I disease

In the Western studies described above, few patients with
stage 1 disease were included, and the impact of
chemoradiotherapy for this stage has not been clarified.
From Japan, Ura et al” reported a retrospective series of
definitive chemoradiotherapy in 73 patients with stage I
disease. There were 68 {93%) complete responses, and the
remaining 5 patients with residual tumor were successfully
treated with endoscopic resection (ER) or surgery, Salvage
ER or surgery was also safely indicated for recurrent Jocal
tumors. Ura et al.® achieved 3- and 5-year survival rates of
80% and 77%, respectively, which are comparable to those
for ordinary surgery. Similar results have been reported
from a multiinstitutional prospective study from the Japan
Clinical Oncology Group (JCOG 9708) in patients with
stage I disease.” A total of 72 patients were registered, and
a 96% complete response rate was achieved with definitive
chemoradiotherapy, Patients who developed recurrence
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were successfully treated with ER and surgery. The 2-year
survival and recurrence-free survival were 93%, and 75%,
respectively. These results are comparable to those for pri-
mary surgical resections,” and chemoradiotherapy may
be a standard treatment option, although salvage ER or
surgery is necessary. A randomized trial comparing primary
chemoradiotherapy with surgery for stage I disease is now
being planned by the JCOG.

Stage IT1-T11 (non-T4)

Controversies still remain in regard to the primary treat-
ment of resectable discase. Based on the results from ran-
domized trials, definitive chemoradiotherapy is considered
a standard treatment for the nonsurgical approach and the
survival results are comparable with Western series of sur-
gical resections. However, it is clear that both the nonsurgi-
cal and surgical approaches have limited success, with 3- to
S-year survivals of 20% to 30%. Trimodality therapy, ie.,
preoperative chemoradiotherapy followed by surgical re-
section, is considered the preferred modality, particularly in
patients with adenocarcinoma, although a definitive advan--
tage over surgery alone has not been confirmed yet. Other
major concerns are whether the prognosis improves after
surgery in patients who have residual tumors after definitive
chemoradiotherapy, and whether there is better local con-
trol with the trimodality therapy. To elucidate this issue,
useful information was obtained from the two European
(French and German) randomized trials that compared
chemoradiotherapy with and without surgery.”# Although
the target populations were slightly different (only T3 in the
French trial and T3-4 in the German trial}, the two studies
showed similar results: 9% surgical mortality in both studies
and no significant differences in survival between the two
arms in patients who responded to the initial chemora-
dictherapy. These results suggest that additional surgery
has little impact on survival if patients achieve an objective
response to the initial chemoradiotherapy. However, the
German study, which included nonresponsive patients,
tended to show borderline differences in survival in favor of
additional surgery, while the French study also demon-
strated better local control in the surgery group. These re-
sults may support the clinical utility of additional surgery.
The National Comprehensive Cancer Network (NCCN)
practice guidelines in the United State indicate that both
esophagectomy and chemoradiotherapy with doses of 50—
50.4 Gy are considered to be the standard treatment.” The
recommendations also include surgery after chemoradio-
therapy and adjuvant chemoradiotherapy after primary
surgery, particularly in patients with adenocarcinoma, as
recommended approachs, although these modalities are
still investigational.

In Japan, compared with the West, there are significant
differences in tumor biology and surgical treatments: histo-
logically, in Japan, most tumors are squamous cell carci-
noma, and radical surgery with extensive nodal dissection is
commonly indicated. A retrospective comparison of surgi-
cal resection and definitive chemoradiotherapy at our insti-



