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BSTRACT

 

Background

 

We conducted a multicenter, random-
ized trial to compare preoperative chemoradiothera-
py followed by surgery with surgery alone in pa-
tients with stage I and II squamous-cell cancer of the
esophagus.

 

Methods

 

The preoperative combined therapy con-
sisted of two one-week courses; each involved radio-
therapy, in a dose of 18.5 Gy delivered in five frac-
tions of 3.7 Gy each, and 80 mg of cisplatin per
square meter of body-surface area, administered 0 to
2 days before the first day of radiotherapy. The sur-
gical plan included one-stage en bloc esophagecto-
my and proximal gastrectomy by the abdominal
and right thoracic routes, to be performed immedi-
ately after randomization in the group assigned to
surgery alone and two to four weeks after the com-
pletion of preoperative chemoradiotherapy in the
group assigned to combined therapy.

 

Results

 

A total of 297 patients entered the study;
11 were found to be ineligible, and 4 were lost to fol-
low-up. Of the remaining 282, 139 were assigned to
surgery alone and 143 to combined therapy. After a
median follow-up of 55.2 months, no significant dif-
ference in overall survival was observed; the median
survival was 18.6 months for both groups. As com-
pared with the group treated with surgery alone, the
group treated preoperatively had longer disease-free
survival (P

 

�

 

0.003), a longer interval free of local dis-
ease (P

 

�

 

0.01), a lower rate of cancer-related deaths
(P

 

�

 

0.002), and a higher frequency of curative re-
section (P

 

�

 

0.017). However, there were more post-
operative deaths (P

 

�

 

0.012) in the group treated
preoperatively with chemoradiotherapy. Three prog-
nostic factors were found to influence survival in a
multivariate analysis: the disease stage, based on
computed tomography; the location of the tumor; and
whether the surgical resection was curative.

 

Conclusions

 

In patients with squamous-cell esoph-
ageal cancer, preoperative chemoradiotherapy did
not improve overall survival, but it did prolong dis-
ease-free survival and survival free of local disease.
(N Engl J Med 1997;337:161-7.)
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SOPHAGEAL cancer is a highly malignant
disease. Data from French tumor registries
indicate that five-year overall survival ranges
from 2 percent to 8 percent for all stages.

 

1-3

 

The squamous-cell type predominates, but the inci-
dence of adenocarcinoma of the esophagus is increas-
ing rapidly.

 

4

 

Surgical resection is the standard treatment for
early esophageal cancer.

 

5

 

 During the past decade,
outcomes with surgery have improved, as indicated
by an increased rate of curative resection, a de-
creased rate of postoperative death, and better five-
year survival.

 

6,7

 

 However, the proportion of patients
who survive for five years remains low, ranging from
30 to 50 percent for those with stage I disease, 15
to 30 percent for those with stage IIA disease, and
5 to 15 percent for those with disease in stage IIB.

 

5,8

 

Patterns of treatment failure point to the need for
better control of local and distant recurrences.

 

9-13

 

Several phase 2 studies have indicated that preop-
erative treatment with a combination of chemother-
apy and irradiation (chemoradiotherapy), followed
by surgery, produces a complete response, as deter-
mined pathologically, in 20 to 40 percent of patients;
such combination treatment thus offers the prospect
of improved survival.
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 From 1985 to 1988, we con-
ducted a phase 2 study of preoperative treatment
with radiotherapy and cisplatin in 119 patients with
squamous-cell carcinoma of the thoracic esopha-
gus.
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 In 101 of the 111 surgically treated patients,
the resection was curative. There were eight postop-
erative deaths. Pathological specimens from 24 pa-
tients contained no visible cancer cells. The median
survival was 18 months.

 

15

 

 These promising results
led the Fondation Française de Cancérologie Diges-
tive and the European Organization for Research

E
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and Treatment of Cancer (EORTC) Gastrointestinal
Tract Cancer Cooperative Group to initiate a pro-
spective, multicenter, randomized trial comparing
preoperative chemoradiotherapy followed by surgery
with surgery alone. The main end point was overall
survival. Secondary end points were disease-free sur-
vival and survival free of local disease or distant me-
tastases.

 

METHODS

 

Eligibility Criteria

 

Patients were included in the study if they had all of the fol-
lowing: invasive squamous-cell carcinoma of the thoracic esopha-
gus; an Eastern Cooperative Oncology Group (ECOG) perform-
ance status of 0 to 2; an age of less than 70 years; medical fitness
for surgery; and a tumor judged to be resectable, according to the
policy of each center. Other criteria included a leukocyte count
above 3500 per cubic millimeter, a serum creatinine level of at
least 1.4 mg per deciliter (120 

 

m

 

mol per liter), and a platelet
count above 120,000 per cubic millimeter. Written informed con-
sent was required. Patients were excluded if they had lost more
than 15 percent of their body weight or if they had previously un-
dergone treatment for this disease or any other cancer except ba-
sal-cell carcinoma of the skin.

The extent of the tumor was evaluated by clinical examination,
esophagography, esophagoscopy, bronchoscopy, computed tomog-
raphy (CT) of the lower neck, chest, and upper abdomen, and ul-
trasonography of the liver. Since endoscopic ultrasonography was
not available for this study, we used a staging system based on the
results of the CT scan.
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 The T stage was defined by the maximal
transverse diameter of the esophageal tumor: less than 1 cm (T1),
between 1 and 3 cm (T2), and larger than 3 cm (T3). Tumors
with invasion of any neighboring structure were classified as T4.
The mediastinal and celiac lymph nodes were classified as N1 (in-
vaded) if the maximal transverse diameter of these nodes was larg-
er than 1 cm; otherwise, they were classified as N0.

We included patients with stage T1N0, T1N1, T2N0, T2N1,
or T3N0 disease. We excluded patients with one or more of the
following: a tumor located within the first 4 cm of the esophagus,
metastases in cervical lymph nodes, evidence of invasion of the
bronchus on bronchoscopy, and tumor classified T3N1, T4N0,
or T4N1. These three stages were thought by the surgeons’ panel
to be usually not curable by surgical resection.

 

Treatment

 

Surgery

 

For tumors in the middle and lower parts of the mediastinum,
the recommended resection procedure was a one-stage en bloc
esophagectomy and proximal gastrectomy via the abdominal and
right thoracic routes. For tumors in the upper mediastinum, an
additional cervical route was recommended. In either case, a two-
field lymph-node resection was recommended. In the combined-
treatment group, surgery was planned two to four weeks after the
last preoperative treatment and after the leukocyte and platelet
counts returned to normal. Curative resection was defined by the
surgeon as a macroscopically complete excision of the tumor.

 

Radiotherapy

 

The target of radiotherapy was the macroscopic tumor and en-
larged lymph nodes, if any, surrounded by 5-cm proximal and distal
margins and a 2-cm radial margin. The target was extended to the
inferior cervical area in the case of tumors located above the carina.
No attempt was made to treat systematically the anatomical medi-
astinum or the celiac area. The use of multiple-field techniques and
daily treatment of all fields were mandatory. Irradiation was deliv-
ered in two one-week courses, separated by two weeks. During

each course, five daily fractions of 3.7 Gy each were delivered. The
specified dose was delivered at the intersection of the central axis
of the beams, according to international guidelines.
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 The delivered
dose was 18.5 Gy per course, for a total of 37 Gy. The maximal
recommended dose to the spinal cord was 25 Gy.

 

Chemotherapy

 

Cisplatin, at a dose of 80 mg per square meter of body-surface
area, was given on an outpatient basis to patients assigned to pre-
operative treatment 0 to 2 days before each course of radiother-
apy; standard techniques were used for hydration and alkalization.
The second dose of cisplatin was reduced by 50 percent if there
was a grade 1 increase in the serum creatinine level or grade 2
neutropenia, thrombocytopenia, or both, according to the classi-
fication system of the World Health Organization (WHO). Treat-
ment with the drug was discontinued if more severe acute toxic
effects developed.

 

Pathological Analysis

 

Analysis of the surgical specimen included a determination of the
histologic type of the tumor, the degree of extension of the tumor
through the esophageal wall, whether there was nodal involvement,
and the status of proximal and distal margins. For patients treated
preoperatively, the response was defined according to the Tumor
Regression Grade, which ranges from 1 (indicating complete re-
gression) to 5 (no change), as described by Mandard et al.
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Follow-up

 

Follow-up evaluation was performed every four months after
surgery until death or the end of the study period. Each evalua-
tion included a clinical examination, esophagography, chest radi-
ography, and ultrasonography of the liver. Treatment failure was
defined as indicated by any morphologic evidence of tumor; only
the first failure in a patient, which could be local, distant, or both,
was reported. Subsequent sites of involvement by tumor were not
recorded. After recurrence, the patients could be treated by any
method considered useful.

 

Randomization and Statistical Analysis

 

Patients were randomly assigned to a treatment group by a cen-
tral office after their eligibility was established. Randomization
was balanced by institution, without any other type of stratifica-
tion. The two treatment groups were compared with respect to
base-line characteristics with use of the t-test for continuous vari-
ables and the chi-square test for categorical variables. When nec-
essary, Fisher’s exact test was used. To detect an improvement in
five-year survival from 15 percent in the surgery-alone group to 25
percent in the combined-treatment group, with a one-sided type
I error of 0.05 and a power of 80 percent, a total of 256 deaths
would have to occur.
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 Assuming an average follow-up of five years,
the intended number of randomized patients was 320. Recruit-
ment was stopped earlier than anticipated because of a slightly
higher than anticipated rate of postoperative mortality in the com-
bined-treatment group. For each end point, the probability of suc-
cessful treatment or of adverse events was estimated as a function
of time by the Kaplan–Meier method,

 

20

 

 and all the comparisons
were made with the log-rank test.

 

21

 

 Data on patients were ana-
lyzed according to intention-to-treat principles. Survival was cal-
culated from the date of randomization to the most recent follow-
up contact or to the date of recurrence or death and included all
patients in the study. For the analyses of disease-free survival and
time without local or distant recurrence, treatment was considered
to have failed at the time of surgery in patients who did not un-
dergo curative resection. All P values are two-sided.

 

Analysis of Prognostic Factors

 

The following variables were studied as potential prognostic
factors with respect to overall survival: age, sex, WHO perform-
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ance status, weight loss, location of the tumor, tumor stage as de-
termined by CT, whether the resection was curative or palliative,
and the status of histologic margins. A Cox-model analysis was
performed that included the variables that were significant in the
univariate analysis.
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 The positive predictive value of the tumor-
stage classification based on the CT scan was investigated in pa-
tients with curative resections in the surgery-alone group.

 

RESULTS

 

Patients

 

From January 1989 to June 1995, 297 patients
were enrolled. Eleven patients (five in the group as-
signed to surgery alone and six in the combined-
treatment group) were found to be ineligible; the
reasons for ineligibility were the presence of another
primary cancer (in five patients), excessive weight
loss (three), distant metastasis (one), previous treat-
ment for esophageal cancer (one), and refusal on the
part of the patient (one). An additional four patients
were lost to follow-up after randomization. Thus, a
total of 282 patients (139 assigned to surgery alone
and 143 assigned to combined treatment) remained
in the analysis. The two treatment groups were sim-
ilar except for a slightly higher proportion of pa-
tients with WHO performance status 1 in the com-
bined-treatment group (Table 1).

 

Compliance with Treatment

 

Among the 139 patients assigned to surgery
alone, 2 received preoperative chemoradiotherapy;
1 of these 2 patients and 1 other did not undergo
resection because of progression of the disease out-
side the mediastinum. Among the 143 patients as-
signed to combined treatment, 1 had surgery before
receiving preoperative chemoradiotherapy; 2 pa-
tients did not undergo the second course of irradia-
tion (1 died of toxic effects and 1 had disease pro-
gression); 3 patients did not undergo the second
course of chemotherapy because of toxic effects. Five
patients in this group did not undergo surgery for
the following reasons: disease progression (three), re-
fusal by the patient (one), and preoperative death
(one). The mean (

 

�

 

SD) total delivered dose of ra-
diation was 37

 

�

 

3 Gy; the mean delivered dose of
cisplatin per course was 77

 

�

 

11 mg per square meter.
Cisplatin induced vomiting in 37 patients and WHO
grade 3 neutropenia in 3. The median time from the
end of the preoperative treatment to surgery was 21
days (range, 6 to 126).

 

Surgery

 

Overall, 275 patients underwent surgery. There
was no difference in surgical procedures between the
two groups; more than 80 percent of all patients had
a transthoracic resection, but resection was curative
in more patients in the combined-treatment group
(112 of 138 vs. 94 of 137, P

 

�

 

0.017). During the
postoperative period, 36 (26.3 percent) of the pa-

tients in the surgery-alone group and 45 (32.6 per-
cent) in the combined-treatment group had one or
more severe complications (P

 

�

 

0.249), mostly pneu-
monia, infections, and anastomotic leakage. The
postoperative mortality was significantly higher in
the combined-treatment group (17 of 138, as com-
pared with 5 of 137 in the surgery-alone group;
P

 

�

 

0.012), mainly because of the higher number of
patients with respiratory insufficiency (6 vs. 0) and
mediastinal infection or sepsis (7 vs. 2). The average
duration of hospitalization was 24

 

�

 

20 days in both
groups. There was no significant difference in mor-
bidity or mortality among the participating centers;
five centers enrolled 80 percent of the patients.

 

Pathological Responses

 

After curative resection in the combined-treat-
ment group, a complete pathological response was
noted in 29 of 112 patients (26 percent), and 20 pa-
tients (18 percent) were scored as having a major
pathological response (Table 2). Comparison of the
two groups indicated a significantly lower stage of
disease after preoperative treatment; this was true

 

*Patients found to be ineligible or lost to follow-up have
been excluded. Because of rounding, percentages do not al-
ways total 100.

†P

 

�

 

0.04 for the comparison between treatment groups by
the maximum-likelihood chi-square test.

‡Disease stage was determined on the basis of the results
of CT scanning.
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URGERY

 

A

 

LONE

 

(N

 

�

 

139)

C

 

OMBINED

 

T

 

REATMENT

 

(N

 

�

 

143)

 

Sex — no. (%)
Male
Female

134 (96.4)
5 (3.6)

129 (90.2)
14 (9.8)

Mean age 

 

�

 

2 SD — yr 56.6

 

�

 

7.6 56.7

 

�

 

8.0

Mean weight loss 

 

�

 

2 SD — kg 5.0

 

�

 

2.8 4.9

 

�

 

2.6

ECOG performance status — 
no. (%)†

0
1
2
Unknown

80 (57.6)
25 (18.0)

3 (2.2)
31 (22.3)

74 (51.7)
48 (33.6)

4 (2.8)
17 (11.9)

Location of tumor — no. (%)
Upper esophagus
Middle esophagus
Lower esophagus

26 (18.7)
72 (51.8)
41 (29.5)

22 (15.4)
74 (51.7)
47 (32.9)

Histologic classification — no. (%)
Well or moderately differentiated
Poorly differentiated
Undifferentiated

90 (64.7)
44 (31.7)

5 (3.6)

97 (67.8)
42 (29.4)

4 (2.8)

Disease stage — no. (%)‡
T1N0
T2N0
T3N0
T1N1 or T2N1

25 (18.0)
44 (31.7)
38 (27.3)
32 (23.0)

24 (16.8)
48 (33.6)
38 (26.6)
33 (23.1)
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both for the tumor (T) stage (P

 

�

 

0.001) and the
nodal (N) stage (P

 

�

 

0.03) determined patholo-
gically. The number of patients with mediastinal
lymph-node metastases was significantly lower in
the combined-treatment group (26 of 105 who had
exploratory lymph-node dissection vs. 66 of 115,
P

 

�

 

0.001), whereas the proportion with celiac lymph-
node invasion did not differ significantly between
the groups (44 of 115 vs. 48 of 117).

 

Survival

 

After a median follow-up of 55.2 months, 203 pa-
tients had died. For both groups, the median survival
was 18.6 months. The overall survival curves of the
two groups did not differ significantly (relative risk
of death in the combined-treatment group as com-
pared with the surgery-alone group

 

�

 

1.0; 95 percent
confidence interval, 0.7 to 1.5; P

 

�

 

0.78) (Fig. 1); the
difference between the groups was still nonsignifi-
cant after adjustment for the difference in the WHO
performance status and inclusion of all randomized
patients in the analysis (P

 

�

 

0.65 and P

 

�

 

0.75, re-
spectively). There was a significant difference in the
proportion of deaths that were due to esophageal
cancer in the two groups (87 of 101 patients who
had surgery alone vs. 69 of 102 patients who re-
ceived combined treatment, P

 

�

 

0.002) (Table 3).

 

Disease-free Survival

 

Overall, 178 patients had persistent or recurrent
disease. In 76 patients, local control was never
achieved, and among the 206 patients who had cu-
rative surgery, 102 had a recurrence (41 local, 26
distant, and 35 both). Disease-free survival was sig-
nificantly longer in the combined-treatment group
(relative risk of recurrence or death from cancer

 

�

 

0.6;
95 percent confidence interval, 0.4 to 0.9; P

 

�

 

0.003)
(Fig. 2).

 

Time without Local or Distant Recurrence

 

The time free of local disease was significantly
longer in the combined-treatment group (relative
risk of local recurrence

 

�0.6; 95 percent confidence
interval, 0.4 to 0.9; P�0.01), but there was no sig-
nificant difference in the time to distant metastasis
(relative risk�0.7; 95 percent confidence interval,
0.4 to 1.4; P�0.24).

Late Toxic Effects

At two years, the rates of pulmonary insufficiency,
cardiac failure, and stenosis of the esophageal anas-
tomosis were 7.2 percent, 1.4 percent, and 12.3 per-
cent, respectively. No statistically significant differ-
ence was observed between the treatment groups.

Prognostic Factors

In the univariate analysis, survival was significant-
ly shorter among patients with a loss of more than

*Two additional sterilized tumors were observed
in patients who had noncurative resections.

TABLE 2. PATHOLOGICALLY DETERMINED 
DISEASE STAGE AFTER CURATIVE RESECTION, 

ACCORDING TO TREATMENT GROUP.

STAGE

SURGERY 
ALONE

(N�94)

COMBINED 
TREATMENT

(N�112)

no. of patients

T0 (sterilization) 0 29*

T1 26 27

T2 17 23

T3 47 31

TX 4 2

N0 41 66

N1 52 42

NX 1 4

Figure 1. Overall Survival among Patients with Esophageal
Cancer Treated with Surgery Alone or with Preoperative
Chemoradiotherapy Followed by Surgery (Combined Treat-
ment).
The vertical bars indicate 95 percent confidence intervals at
three years. The numbers of deaths shown below the figure
are cumulative.
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5 percent of body weight (P�0.01), a tumor whose
upper part was located within 25 cm of the mandib-
ular arch (P�0.04), and stage N1 disease (based on
the results of CT). Curative resection was associated
with a significant increase in survival. In the mul-
tivariate analysis, only location of the tumor within
25 cm of the mandibular arch (relative risk of
death�1.4; 95 percent confidence interval, 1.0 to
1.9; P�0.05), stage N1 disease (relative risk�1.5;
95 percent confidence interval, 1.1 to 2.2; P�0.01),
and palliative rather than curative resection (relative
risk�2.3; 95 percent confidence interval, 1.7 to 3.3;
P�0.001) remained statistically significant.

The positive predictive value of the disease-stage
classification based on the CT scan was 76 percent
for stage T1 tumors (19 tumors classified as T1 on
the basis of the pathological analysis among 25 clas-
sified as T1 on the basis of the CT scan) and 84 per-
cent for stage T3 tumors (16 of 19). For T2 lesions,
it was only 22 percent (10 of 46); 7 tumors were
classified as stage T1 and 29 as stage T3. The values
for stages N0 and N1 were 49 percent (36 of 73)
and 75 percent (15 of 20), respectively.

DISCUSSION

We found a significant prolongation of disease-free
survival among patients with squamous-cell esopha-
geal carcinoma who received chemoradiotherapy be-
fore resection. This gain was due mainly to a local ef-
fect, as attested by a longer interval free of local
disease in the combined-treatment group. Other in-
dicators of efficacy were a higher rate of curative re-
section, clear-cut evidence of a lower disease stage af-
ter preoperative therapy, and a higher rate of major
pathological responses. However, overall survival was
not significantly different in the two groups, despite
a reduced rate of death due to esophageal cancer in
the combined-therapy group. The similar mortality
rates may reflect excessive postoperative mortality
among patients treated preoperatively with chemo-
radiotherapy. 

The value of adjuvant treatment of esophageal can-
cer has been called into question by the results of sev-
eral randomized trials. Preoperative irradiation,23-26

postoperative irradiation,27,28 and preoperative chemo-
therapy29-32 have not been efficacious. Preoperative
combined chemoradiotherapy has been tested in four
randomized studies of squamous-cell cancer of the
esophagus. A Scandinavian trial33 assigned 217 pa-
tients either to surgery alone or to preoperative treat-
ment (radiotherapy, chemotherapy, or sequential
chemoradiotherapy). The postoperative mortality in
these groups was not significantly different. Patients
who received preoperative irradiation with or without
chemotherapy had a significant gain in survival as
compared with those treated with surgery with or
without chemotherapy. However, the small number
of patients in each group and the low rate of curative

*All patients enrolled, with the exception of the four lost
to follow-up, were included in this analysis. Because of
rounding, percentages do not total 100.

†P�0.002 by the chi-square test. 

‡P�0.012 by the chi-square test.

TABLE 3. SURVIVAL AND CAUSES OF DEATH, 
ACCORDING TO TREATMENT GROUP.*

CATEGORY

SURGERY

ALONE

(N�145)

COMBINED

TREATMENT

(N�148)

no. (%)

Alive at last contact 44 (30.3) 46 (31.1)

Dead 101 (69.7) 102 (68.9)
Died before surgery 0 1 (1.0)
Cause of death after surgery

Esophageal cancer†
Postoperative complications‡
Secondary tumor
Cardiovascular disease
Delayed anastomotic leakage
Other
Unknown

87 (86.1)
5 (5.0)
2 (2.0)
2 (2.0)
1 (1.0)
1 (1.0)
3 (3.0)

69 (67.6)
17 (16.7)

9 (8.8)
1 (1.0)
1 (1.0)
3 (2.9)
1 (1.0)

Figure 2. Disease-free Survival among Patients with Esophageal
Cancer Treated with Surgery Alone or with Preoperative Chemo-
radiotherapy Followed by Surgery (Combined Treatment). 
The vertical bars indicate 95 percent confidence intervals at
three years. The numbers of deaths shown below the figure are
cumulative.
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resection (44 percent) make the results of that study
debatable. Le Prise et al.34 randomly assigned 104
patients with squamous-cell cancer to surgery or se-
quential preoperative chemoradiotherapy, followed
by surgery. A curative resection was performed in 84
percent of the patients, and postoperative mortality
was 8 percent in both groups. There were no signif-
icant differences in survival. Preliminary results of a
study by Urba et al.35 in 100 patients, most (75 per-
cent) with esophageal adenocarcinoma, suggest that
preoperative concurrent chemoradiotherapy does not
increase survival. In another trial,36 113 patients with
adenocarcinoma located mainly in the distal part of
the esophagus and the cardia were assigned to sur-
gery or to preoperative concurrent chemoradiother-
apy followed by surgery. The overall resection rate
was 93 percent, and the postoperative death rates
in the two groups were not significantly different.
At three years, overall survival was significantly longer
in the combined-treatment group (P�0.01).

The increased number of postoperative deaths in
the combined-treatment group in our study could be
due to deleterious effects of the high dose of radia-
tion per fraction or of chemoradiotherapy on lung
tissue, to immunosuppression, or to malnutrition. In
experimental studies, a deleterious effect of high frac-
tional doses of radiation on lung tissues has been de-
scribed, but no increase in the toxicity of radiation
has been observed when cisplatin has been added.37-39

In the randomized trials discussed above, excessive
acute toxic effects on the lungs were not reported
with doses that varied from 1.8 to 2.67 Gy per frac-
tion. The 3.7-Gy fractional dose used in our study
probably had a detrimental effect. Furthermore, the
pause between the two courses of treatment is now
known to allow repopulation of tumor cells in other
anatomical locations.40 In future studies, fractional
doses in the 2-Gy range and continuous irradiation
should be used. Improvements in chemotherapy are
also possible; the combination of fluorouracil with
cisplatin and radiotherapy has shown promise for the
nonsurgical management of localized disease.41

Our analysis of prognostic factors showed that the
determination that the disease is at stage N1 on the
basis of the results of the CT scan is a powerful in-
dicator of prognosis. This contrasts with the appar-
ent lack of prognostic value of a determination of
the N0 stage, suggesting that the CT scan–based de-
tection of minimal pathological nodal invasion is
difficult. The well-established value of the quality of
the surgical resection — that is, of whether the re-
section is curative or not — as a prognostic factor
was confirmed in our study.5,8

Preoperative chemoradiotherapy merits consider-
ation as an adjuvant treatment for squamous-cell
esophageal cancer. Future efforts should aim to im-
prove the efficacy of the treatment while reducing its
toxicity.
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APPENDIX

The following institutions of the Fondation Française de Cancérologie
Digestive and the EORTC Gastrointestinal Tract Cancer Cooperative
Group participated in this study: University Hospital J. Minjoz, Besançon;
University Hospital Côte de Nacre, Caen; University Hospital C. Hurriez,
Lille; University Hospital St. Antoine, Paris; Institut Gustave Roussy,
Villejuif; University Hospital A. Morvan, Brest; University Hospital, Schil-
tigheim; University Hospital E. Debré, Reims; University Hospital, Angers;
University Hospital, Amiens; Centre F. Baclesse, Caen; Centre Val d’Au-
relle, Montpellier; and University Hospital, Dijon.
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