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Postoperative Adjuvant Therapy for
Completely Resected Esophageal Cancer

Nobutoshi Ando

The standard procedure for “esophageal cancer
resection among surgeons in Japan has been a
transthoracic esophagectomy with lymphadenec-
tomy. Since the late 1980s, a three-field lymphade-
nectomy including dissection in the neck,
mediastinum, and abdomen for patients with
cancer of the thoracic esophagus has become
popular among Japanese esophageal surgeons
seeking a more curative intent. The rationale for an
extensive three-field lymphadenectomy’ is based
on the empirical intelligence accumulated from a
conventional two-field lymphadenectomy, namely
a relatively high incidence of cervical nodal metas-
tases and cervical nodal recurrences. Therefore,
cervical lymphadenectomy was added and an
upper mediastinal lymphadenectomy was per-
formed thoroughly in keeping with the new phi-
losophy regarding aggressive surgical therapy.
Nonetheless, the 5-year survival rate of the
patients with pathological stage Ila to IV squa-
mous cell carcinoma of the thoracic esophagus
remains relatively modest at less than 40%.’ The
surgical invasiveness of this procedure is
approaching the limits of tolerability for patients,
precluding even more aggressive surgery. There-
fore, to improve outcome for esophageal cancer
patients, the development of effective multimo-
dality treatment is urgently required. In Western
countries, preoperative (neoadjuvant) chemo-
therapy or chemoradiotherapy™ predominates.
Japanese surgeons historically have preferred to
wait until after surgery to avoid increasing opera-

tive morbidity, considering the invasiveness of .

transthoracic esophagectomy with extensive
lymphadenectomy.

32.1. Growth of Surgical Adjuvant
Therapy for Resected Esophageal
Cancer in Japan

Since 1978, the Japan Esophageal Oncology Group
(JEOG), a subgroup of the Japan Clinical Oncol-
ogy Group (JCOG),® has been developing adju-
vant therapies for esophageal squamous cell
carcinoma (ESCC) using prospective, random-
ized, controlled trials. Regarding the histology of
the tumors, squamous cell carcinoma comprises
more than 90% of the patients with esophageal
cancer in Japan. The second phase III study
(JCOG8201° 1981-1984) revealed that the 5-year
survival in the postoperative irradiation group
(50Gy) was significantly higher than that in the
preoperative plus postoperative irradiation (30 +
24Gy) group (level of evidence 1b). The third
phase III study (JCOG8503’ 1984-1987) was
designed to compare postoperative irradiation
(50Gy) and postoperative combination chemo-
therapy with cisplatin and vindesine. This study
revealed that there was no significant difference
in survival between the two groups (level of evi-
dence 1b). Although these results suggest that
chemotherapy had an effect on survival equiva-
lent to postoperative irradiation, the results could
also have been interpreted as demonstrating that
neither postoperative chemotherapy nor irradia-
tiont had an impact on survival when compared
to surgery alone. Even though the postoperative
irradiation regimen in the second and third
studies were the same, the 5-year survival in the
postoperative irradiation group in the third study
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SURVIVAL RATE

A:Surgery alone (n = 100}

B: Surgery + chemotherapy (n = 105)

N. Ando

FIGURE 32.1. Overall survival curves of all registered
patients randomized to surgery alone or surgery
and postoperative chemotherapy with cisplatin and
vindesine. The 5-year overall survival was 45% in
patients with surgery alone and 48% in patients with
surgery plus chemotherapy (p = 0.55).

MONTHS

(44%) was better than that in the second study
(33%). This may be explained by improvements
in the cervico-upper mediastinal lymphadenec-
tomy, which was developed during the period of
the third study.

Following the surgical improvements, it again
became important to study whether adjuvant che-
motherapy following optimal surgery had any
additional impact on survival. The fourth phase I
study (JCOG8806%) was thus designed to compare
surgery alone with surgery plus postoperative che-
motherapy with cisplatin and vindesine.

32.2. Postoperative Adjuvant
Chemotherapy with Cisplatin and
Vindesine for Resected Esophageal
Squamous Cell Carcinoma

In JCOG8806, a total of 205 patients with stage
I to IV esophageal squamous cell carcinoma
underwent transthoracic esophagectomy with
lymphadenectomy between December 1988 and
July 1991 at 11 institutions. These patients were
randomized into a surgery alone group (100
patients) and a surgery plus chemotherapy group
(105 patients). The surgery plus chemotherapy
group received two courses of cisplatin (70mg/m?)
and vindesine (3mg/m?). This is the same postop-
erative chemotherapy regimen used in the third
phase III study. While the chemotherapy doses
were low by Western standards, there was only one
treatment-related death in the surgery plus che-
motherapy group. Therefore, the chemotherapy
dose was consistent with general policies in Japan.

P=055

The 5-year survival rate was 45% with surgery
alone, and 48% with surgery plus chemotherapy
(Figure 32.1). There were no statistically signifi-
cant differences in survival between two groups
(log-rank, p = 0.55), even with lymph node strati-
fication, pNO or pN1. Based on these data, it was
concluded that postoperative adjuvant chemo-
therapy using cisplatin and vindesine has no
additive effect on survival in patients with ESCC
compared to surgery alone (level of evidence 1b).

32.3. Postoperative Adjuvant
Chemotherapy with Cisplatin and
Fluorouracil for Resected Esophageal
Squamous Cell Carcinoma

The JEOG phase II study of cisplatin and vinde-
sine for patients with advanced esophageal cancer
(JCOG8703)° suggested that the chemotherapy
used in the above JCOG 8806 study had only a
modest effect (level of evidence 3b). In contrast,
a JEOG phase II study (JCOG8807)" of cisplatin
and 5-fluorouracil demonstrated a promising
response rate of 36% (level of evidence 3b). We
therefore initiated a randomized, controlled trial
(JCOG9204)" to determine whether postopera-
tive adjuvant chemotherapy using a combination

‘of cisplatin and 5-fluorouracil has an additive

effect on disease-free survival and overall sur-
vival in patients with stage Ila, IIb, III, or IV due
to M1 esophageal squamous cell carcinoma.
Patients undergoing transthoracic esophagec-
tomy with lymphadenectomy between July 1992
and January 1997 at-17 institutions were random-
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FIGURE 32.2. Disease-free survival curves of all
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ized to receive surgery alone or surgery plus che-
motherapy. Chemotherapy included two courses
of cisplatin (80mg/m*/1 day) and 5-fluorouracil
(800mg/m?*/5 days) within 2 months after surgery.
Eligible patients were stratified according to
lymph node status (pNO vs. pN1). The primary
endpoint was disease-free survival. Of the 242
patients, 122 were assigned to surgery alone, and
120 to surgery plus chemotherapy. In the surgery
plus chemotherapy group, 91 patients (75%)
received both full courses of chemotherapy; grade
3 or 4 hematologic or nonhematologic toxicities
were limited. The 5-year disease-free survival
rate was 45% with surgery alone, and 55% with
surgery plus chemotherapy (one-sided log-rank,
p = 0.037; Figure 32.2). In the pNO subgroup, the
5-year disease-free survival was 76% in surgery
alone group and 70% in surgery plus chemother-
apy group (p = 0.433). In the pN1 subgroup, it was
38% in surgery alone group and 52% in surgery
plus chemotherapy group (p = 0.041; Figure 32.3).
Mortality risk reduction by postoperative chemo-
therapy was remarkable in the subgroup with

k-]

lymph node metastases. The 5-year overall sur-
vival rates were 52% and 61% respectively (p =
0.13; Figure 32.4).

We found that disease-free survival in the
surgery-plus-chemotherapy arm was superior to
that with surgery alone with marginal statistical
significance even though no difference was shown.
for overall survival. We can offer two hypotheses
to explain the divergence between disease-free
survival and overall survival. One is the effect of
imbalancein extent oflymphadenectomybetween
the arms. The other is the sham of overall survival
data. We believe that the difference in disease-
free survival between the two study arms proba-
bly resulted from eradication of intranodal and
perinodal micrometastatic disease by chemo-
therapy. The benefit of chemotherapy for overall
survival was diluted by subsequent therapy given
after recurrence, for example, chemoradiother-
apy or extirpation of lymph nodes. We favor this
second hypothesis and consider disease-free sur-
vival prolongation by adjuvant chemotherapy to
reflect the true patient benefit.

Node negative (pNO}

Surgery + chemotherapy (n = 23)
Surgery alone (n =21)

Surgery + chemotherapy (n = 97)
Surgery alone (n = 101)

Node positive (pN1)

100
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the pNO subgroup, the 5-year disease-free g 20:
survival was 76%in surgery alonegroupand & 10}
70% in surgery plus chemotherapy group 00

(p=0.433).In the pN1 subgroup, it was 38%
in surgery alone and 52% in surgery plus
chemotherapy (p = 0.041).
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On the basis of these data, we concluded that
postoperative adjuvant chemotherapy with cis-
platin and 5-fluorouracil has a detectable preven-
tive effect on relapse in patients with ESCC

compared with surgery alone. Accordingly, the

present standard modality for stage II and III
ESCC in Japan is transthoracic esophagectomy
with extensive lymphadenectomy followed by
chemotherapy with cisplatin and fluorouracil
(level of evidence 1b; recommendation grade A).
In the future we need to know the optimal time
for giving effective adjuvant chemotherapy,
and a randomized, controlled trial comparing
postoperative adjuvant chemotherapy with neo-
adjuvant chemotherapy using cisplatin and 5-
fluorouracil is ongoing (JCOG9907).

32.4. Study of Adjuvant
Chemotherapy Reported from
Western Countries

As mentioned before, preoperative (neoadjuvant)
chemotherapy or chemoradiotherapy predomi-
nates in the Western countries, and only the fol-
lowing studies regarding postoperative adjuvant
chemotherapy are available from a literature-

based review. The French Association for Surgi-
cal Research performed a randomized controlled
trial”? comparing surgery alone with postopera-
tive adjuvant chemotherapy using cisplatin and
5-fluorouracil for patients with ESSC. Before ran-
domization, they stratified 120 patients into two
strata, curative complete resection and palliative
resection leaving macroscopic or microscopic
tumor tissue. Chemotherapy consisted of a
maximum of eight courses (minimum six courses)
of cisplatin (80mg/m?/1 day or 30mg/m?/5 days)
and 5-fluorouracil (1000mg/m?5 days) within
1.5 months after surgery. Overall survival was
similar between two groups with almost identical
medians of 13 months in adjuvant chemotherapy
group (52 patients) and 14 months in surgery
alone group (68 patients). The survival curves
with and without chemotherapy were similar in
stratum of curative resection, with identical
median of 20 months, and in stratum of palliative
resection, with identical median of 9 months.
On the basis of these data, they concluded that
cisplatin and 5-fluorouracil are not useful for
patients with ESCC who have not undergone
curative resection (level of evidence 1b).
Armanios and colleagues carried out a multi-
center phase II trial”® of postoperative paclitaxel
and cisplatin in patients with R0 resected, patho-
logical T2N1 to T3-4 Nany adenocarcinoma of
the distal esophagus, gastro-esophageal junc-
tion, or gastric cardia. Postoperative chemother-
apy consisted of four cycles of - paclitaxel
(175mg/m?®) followed by cisplatin (75mg/m?)
every 21 days. Fifty-nine patients were recruited
from 20 centers. Two-year survival was 60%, and
they compared this with their historic control
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value with surgery alone of 38%. They concluded
that adjuvant paclitaxel and cisplatin may
improve survival in completely resected patients
with locally advanced adenocarcinoma of the
distal esophagus, GE junction, and cardia (level
of evidence 3).

32.5. Postoperative Radiotherapy

Preoperative radiotherapy had been the standard
treatment for patients with ESSC until the early
1980s in Japan. Based on the result of an above-
mentioned randomized controlled trial, ih which
the 5-year survival rate of postoperative irradia-
tion (50Gy) group was significantly higher than
that in the preoperative plus postoperative irra-
diation (30 + 24Gy) group, thereafter postopera-
tive radiotherapy took the place of preoperative
radiotherapy. In order to determine whether
postoperative radiotherapy had an additive effect
on survival of patients who underwent esopha-
gectomy, randomized, controlled trials were
carried out. French Associations for Surgical
Research performed a randomized, controlled
trial comparing surgery alone with surgery fol-
lowed by radiotherapy of 45 to 55 Gy for patients
with ESSC. The median survival time was almost
identical to 13 months in surgery alone group
(119 patients) and in postoperative radiotherapy
group (102 patients). They concluded that post-
operative radiotherapy did not improve survival,
and this lack of improvement in survival was
present regardless of lymph node status (level of
evidence 1b). In another randomized, controlled
trial’®> comparing surgery alone with surgery (fol-
lowed) by radiotherapy for patients with both
ESSC and adenocarcinoma, 130 patients were
stratified into two subgroups: resection (60
patients) and palliative resection (70 patients).
Radiation dose to the target volume was 49Gy
after curative resection and 52.5Gy after pallia-
tive resection. The median survival time in post-
operative radiotherapy group (65 patients) was
8.7 months, which was shorter than 15.2 months
for surgery alone group (65 patients). On the basis
of these data, they concluded that the role of post-
operative radiotherapy is limited to a specific
group of patients with residual tumor in the
mediastinum after operation (level of evidence

269

1b). Postoperative radiation therapy is appropri-
ate in the specific group of patients with an RO
resection of squamous cell esophageal cancer
with a T4 tumor invading the tracheobronchial
tree or the aorta and with bulky N1 disease abut-
ting neighboring structures (recommendation
grade A).
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Hi# /Ando N, et al . Surgery plus chemotherapy compared with surgery alone for localized
squamous cell carcinoma of the thoracic esophagus : A Japan Clinical Oncology
Group _Study JCOG 9204. J Clin Oncol. 21 : 4592-4596, 2003.

HERIZHEWTIE, 1992 (FRk4) FX D BXRBREEHES LT
JCOG) iIZHW\WT T v ¥ L{LUBRBEN TNz, [RBEEMRLEEE
(CDDP+ 5FU) O &R LBABR (B4 JCOGI204) ] 12 & W
T, BRRHITEH, THORENABEITIZERNAETIRRMN ) v SEiER
BEITH12%, BBESRE AF) &, I Uy S UL/ VAT SFY
BEE 22758 BH) LIV #2IlRDST, BRETOHM
ICDWTHBRET 21T 72, AB TR SEEBREFHAII4S%TH - 7-
DIZXFL, BHTIISSSTHD, BHIERICERI TORENEL -7
(B2-28) ®, %7z, ZOMEREIL, MBICY VY SHEBIER I h-8F
WCDWTKDEEETH 722 n5, ) VSHEBAFMEVTED S
NBBIIRUTHBICIAF O S VN/ VAT SF U EEERZ 23—
75 2 ENBEEBRE LTRITANRONBE KD Ik -7z ZD%, [EK
REA LB KO M BREER R E A AN T 5 SFU+Y 2 775 F v #iiRi4EBh -
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s i
31%
0.17
fir| FP 74 17M 44% (2 %)
1990~ FiEh 74 1M NR
Kok 1997 ' SCC _ 0.002
1996 ) P+Etp 74 | 19M | NR
1990~ FMEIR 234 16M 37%
Kelsen 1998 990 sec/ 0.53
1995 Adeno E FP 233 | 15M 35%(2 &)
1992~ FHTE SR 47 | 24M 1%
Ancona 2001 SCC - 0.55
1997 g FP 47 | 25M 44% (3 &)
1992~ FWE 402 13M 34%
MRC 2002 992 sce/ . 0.004
1998 Adeno | #fidi FP 400 | 17M | 43%(2 %)
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T BADIES BPEFHBAER TE 5 L0 S BRI ks, 128
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275 Fv80mg/m’ dayl %288 Z L IR EBTIERET, BHEIE
33.3%, A1FHARFRES. 6 AL VI BBRETH 720, X475 F
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WTHhBIE, V2T 3F LD BB ELE, TEESBERIATHS
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EN/VATITFV/INFuY S (DCF) BEOFE IHERARNTHLH
7219 SEFIORET D=8, FEEESIRICOVWTIIERICRE§ 5 BEMS
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INFOY TV RETT7F VREDBERE, VAT IF Ve rxET
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F72, PR AFELEEATSIBEICE, BE5# 7 ~108 %I A MmIRE
SOV -4 (Nadiar) 3B Z EXHMEN TS, P FwuidskT
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M2-20@ 7 0AOYS YL/ Y ATSFLEE, Fh2%tVEENDRSDO—H

CITNFAISIIVN/SVRTSFEE

A2

Dayl1~5 (__A__A~__H H) :
ABEERAK _ mi+7F09 520 (800mg/mYB) ___mg

>

Day! (__A___HRH)

D577 v 7% 500ml T 2B5RS
Q4EBEEIEK 50ml+H4 FULC IA+FHH— K® 16mg  : 159
QOEHEEIEK 500ml+LX75F > (80mg/m?) ___mg D 2 BEfS
@%BEEK SOml+TUR52820 ;159
®v> =4 1® (20%) 200m! ' D1 BSRS
®VILF L® 3A 1000ml+5 2 5 v 7® 1000mi I BEHET

Day2~5 (___A__H~__ A -~ AH)
OEREIEK 5S0ml+TU 528 2A+F 24— +® 8mg 154
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- Keax ) EE
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QLEEAEIEK 50ml D154
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SUNDEREBET S, £ DBE, T TU~TRERMAICEES
2LEINT0E, RMMEREE, FIMHBICES 7HL O 7R E L DER Y
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Tk BTy P

A MR 8 9 1 2 7.3%
$FhERR D ' 7 9 5 3 19.5%
ANETOECED 22 13 2 2 9.8%
M/ RS 1 1 1 1 2%
B 13 7 6 0 12%
At 2 1 0 0 - 0%
T 6 2 1 0 2%
O 1 8 1 0 2%
GOT,/GPT 17 2 0 0 0%
BEUILEY 4 1 0 0 0%
70 3 1 0 0 0%
FLLE~ 2 0 0 0 0%
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X7 U TR RARET S L2 56, R DNA & 343 RNA &
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