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Chemoradiation is potentially curative for esophageal cancer in various stages, but local failure
is a major problem. The. present case was a 49-year-old male diagnosed with advanced
esophageal cancer with an esophago-bronchial fistula and lymph node metastasis. Histolegical
diagnosis by biopsy was adenosquamous cell carcinoma. Chemoradiotherapy comprising
intravenous infusion of cisplatin and continuous infusion of 5-fluorouracil with concurrent
radiation was initiated in July 1997. In December 1997, after four courses of therapy, partial
remission was obtained and the fistula closed with a remnant polypoid lesion at the primary
site, which remained even after six courses of treatment. In February 1998, endoscopic polyp-
ectomy was performed for the remnant lesion and histological examination revealed that it
contained adenocarcinoma cells. Thereafter, no additional treatment was performed and the
patient has been disease-free for 3.5 years. This case suggests that additional endoscopic
resection is an optional treatment for local failure after chemoradiation.

Key words. esophageal cancer — bronchial fistula ~ chemoradiation ~ endoscopic resection

INTRODUCTION

Surgical resection has been recognized as a standard treatment
for esophageal cancer. In recent years, however, a combination
of chemotherapy comprising infusion of S-fluorouracil (5-FU)
with cisplatin (CDDP) and concurrent radiation therapy has
been reported to be potentially curative for unresectable
esophageal cancer and has a survival comparable to surgery for
resectable esophageal cancer (1-4). Complete remission (CR)
can be obtained in >50% of patients with T2/3 (UICC-TNM)
esophageal cancer (1). The CR rate for T4 disease, however, is
~30% and most of the non-CR cases are due to remaining loco-
regional disease (4). Thus, local failure is one of the major
problems in chemoradiotherapy.

Progression of the primary tumor usually causes some
serious medical conditions such as impaired oral intake, pneu-
monia and bleeding. Because surgical resection after definitive

For reprints and al! correspondence: Narikazu Boku, Division of Digestive
Endoscopy and Gastrointestinal Oncology, National Cancer Center Hospital
East, 6-5-1, Kashiwanoha, Kashiwa, Chiba 277-8577, Japan.

‘E-mail: nboku@east.nec.go.jp

chemoradiotherapy has various obstacles, mostly due to severe
fibrosis, salvage therapy for local failures afler chemoradio-
therapy has not yet been established.

We report a case of advanced esophageal cancer with a
pretreatment esophago-bronchial fistula successfully treated
with chemoradiotherapy followed by endoscopic resection,

CASE REPORT

The patient was a 49-year-old male with cough, general
fatigue, dysphagia and a weight loss of 5 kg, referred to our
hospital in June 1997. Endoscopic examination revealed an
advanced esophageal cancer located on the middle thoracic
esophagus (Fig. 1A). Histological analysis of the biopsy spec-
imen revealed adenosquamous carcinoma. A computed fomog-
raphy (CT) scan indicated a thickened esophageal wall that
compressed the left main bronchus, suggesting direct invasion
(Fig. 1B) and one lymph node 10 mm in diameter located on
the middle thoracic paraesophageal region. Esophagography
revealed that the lesion was 9 em in length and associated
with an esophago-bronchial fistula (Fig. 1C). CT revealed no
evidence of Fiislant metastasis. Thus, the clinical stage was

© 2002 Foundation for Promotion of Cancer Research
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Figure 1. Image diagnosis before initiation of chemoradiation in July 1997;
(A) endoscopic picture; (B) computed tomography, direct invasion to the left
main bronchus is indicated by arrows; (C) esophagography.

Figure 2, Initial portal film of this case.

Figure 3. Endoscopic picture of remnant polypoid lesion after six courses of
chemoradiation, before endoscopic resection in February 1998.

diagnosed as TANIMO according to the UICC classification
and this case was considered to be unresectable,

Because of the presence of the esophago-bronchial fistula,
the patient was admitted to our hospital and managed under
fasting and complete parenteral nutrition via central vein, In
July 1997, a combination of chemotherapy and radiation ther-
apy was initiated. The initial treatment schedule comprised two
courses of drip infusion of CDDP (40 mg/m?) on days 1 and 8
and continuous infusion of 5-FU (400 mg/m%day) on days 1-5
and 8-12, every 5 weeks,

Radiation therapy was delivered concurrently with chemo-
therapy to a total dose of 60 Gy in 30 fractions over 8 weeks. It
was started with 10 MV X-rays via AP-PA opposed ports up to
40 Gy and a booster dose of 20 Gy was given via bilateral
oblique ports with spinal cord shield. The target volume



Figure 4. Histology of the resected specimen of the remnant polypoid lesion:
(A) macroscopic picture, the vertical cut end is indicated by a solid line and the
area of cancer cells is enclosed by an interrupted line; B) microscopic picture
(x300).

included the primary tumor with a 3 em margin craniocaudally
(Fig. 2). After two courses of the chemoradiotherapy, four
courses of chemotherapy with CDDP (80 mg/m?) on day 1 and
5-FU (800 mg/m?) on days 1-5 were performed every 4 weeks.
The case was complicated with grade 3 stomatitis and grade 1
nausea, with no severe hematological toxicities, bleeding or
infection during the treatment. Despite an esophago-bronchial
fistula, the patient did not develop pneumonia during this treat-
ment series, although he sometimes complained of a small
amount of cough and sputa. Low-grade fever occurred once
after three courses, but decreased following administration of
antibiotics for 6 days.

After four treatment courses, esophagography in December
1997 indicated closure of the esophago-bronchial fistula. This
closure was confirmed by endoscopy. Endoscopic examination
revealed a small remnant polypoid lesion, however, which was
confirmed histologically as adenosquamous carcinoma in a
biopsy specimen taken by ordinary biopsy forceps. After six
treatment courses, CT examination detected no thickening of
the esophageal wall and no lymph nede swelling, but the poly-
poid lesion showed no change (Fig. 3) in esophagoscopy and
the response of chemoradiation was evaluated as non-CR.

Jpn J Clin Oncol 2002,32(2)

Figure 5. Follow-up examination in February 2001: (A) endoscopy after
Lugol staining; (B) computed tomography.

After biopsy, two endoscopic examinations confirmed that
there were no remnant cancer cells in the mueosa surrounding
the polypoid lesion and endoscopic ultrasonography confirmed
that the polypoid cancer was limited within the submucosal
layer and it also revealed no submucosal tumor except the
polypoid lesion, which was diagnosed to be resected by endo-
scopic polypectomy with minute morbidity. Subsequently,
the lesion was resected endoscopically using conventional
polypectomy methods in February 1998. No complications
cccurred during or after this procedure. Histologically, the
resected specimen contained poorly differentiated adenocarci-
noma and the cancer cells reached near the vertical cut end
{Fig. 4A and B).

Thereafter, no additional treatment was performed and
follow-up endoscopic examination with biopsy and CT scan
examination revealed no local progression and no lymph node
or distant metastasis. In August 2001, 4 years after initiation of
chemoradiotherapy and 3.5 years after endoscopic resection,
the patient is alive with no evidence of the disease (Fig. SA and
B).
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DISCUSSION

Ohtsu et al. previously reported that chemoradiation is effec-
tive for locally advanced (T4) esophageal cancer (4). However,
malignant fistula to the respiratory tract, the mediastinum and
large vessels before and after treatment is a serious complica-
tion of locally advanced esophageal cancer. Although radiation
has generally been regarded to be contraindicated in patients
with a malignant fistula, we previously reported that chemo-
radiotherapy was effective even for far advanced esophageal
cancer with a malignant fistula (5). Several reports indicated
that 50-91.7% of pre-treatment malignant fistulae were suc-
cessfully closed by chemotherapy and/or radiation therapy (5-
7).

The present patient had advanced esophageal cancer with the
histological type of adenosquamous carcinoma. Since adeno-
squamous cells are a minority in esophageal cancer, no report
has specially menticned its sensitivity {o chemoradiotherapy.
In many Western studies showing the efficacy of chemoradio-
therapy, only a few patients with esophageal adenocarcinoma
were included. These studies have shown comparable sensitiv-
ities of adenocarcinoma and squamous cell carcinoma, Hence
it is considered that adenosquamous cell carcinoma may show
the same sensitivity as squamous or adenocarcinoma of the
esophagus.

For patients with esophago-bronchial fistula, esophageal
stenting using a coverec stent may generally be used to protect
the respiratory tract from contamination since insertion of a
stent is an easy procedure with low morbidity and no mortality.
However, it has been reported that an esophageal stent before
or during chemoradiothzrapy might migrate to the esophageal
wall and surrounding tissues and induce necrosis of the tissues,
resulting in enlargement of the fistula or rupture of large
vessels (5). Stenting may be regarded as 2 palliative treatment
only for the purpose of occlusion of the fistula and it should be
used very carefully along with chemoradiotherapy. Moreover,
chemoradiotherapy can provide a chance of cure with closure
of the fistula even for the patients with malignant fistula. It
seems that chemoradiotherapy may be chosen as a first-line
therapy aiming at cure and stenting may be only a palliative
therapy. For these reasons, we treated the present case with
chemoradiotherapy and the fistula was successfully closed
after obtaining marked tumor reduction.

In the present case, because a polypoid lesion with cancer
cells remained after the completion of therapy, the effect of the
therapy was evaluated 2s a partial remission. In chemoradia-
tion, complete remission rates for T2-3 and T4 esophageal
cancer are as high as 60-70% (1,8,9) and 30-40% (4,10) and
local recurrence at the primary site is observed in approxi-
mately one third of the cases after obtaining complete
remission. Hence local control is another major problem with
chemoradiation. Although some authors have reported that the
down-staging by preoperative chemoradiotherapy contributes
to an increase in the curative resection rate of surgery
(8,1 1,12), several studies of preoperative chemoradiotherapy
followed by surgery (CRT-S) indicated no survival benefit

compared with surgery alone (11,12). Surgery after definitive
chemoradiotherapy including a dose of >50 Gy of radiation
appears to have substantial obstacles because of severe fibro-
sis. Moreover, no second-line chemotherapy has been reported
to be effective for local failure afier chemoradiation. The
present case had had an unresectable esophageal cancer at the
initiation of therapy, so salvage surgery could not be an option
after the completion of chemoradiotherapy. Thus, the chance
of a cure for local failure after chemoradiotherapy seemed very
small for the present case,

Endoscopic resection for superficial esophageal cancer is
commonly used in Japan (13-15). Endoscopic resection is
ordinarily indicated for superficial esophageal cancers within
the epithelial or mucosal muscle layer because submucosal
esophageal cancer is frequently associated with lymph node
metastasis (13~15). At the time of polypectomy for the present
case, no indication of endoscopic resection for remnant disease
after chemoradiotherapy was determined, and the present case
was the first endoscopic resection after chemoradiotherapy in
our institution. We performed it with the patient’s informed
consent after explaining the following points. First, CT exami-
nation showed complete remission of lymph node metastasis
and no distant metastasis, suggesting that local control might
offer a small chance of cure. Second, since it was a small polyp
diagnosed to be Jimited within the submucosal layer by EUS, it
might be resected endoscopically safely with less morbidity
although a risk of perforation could not be estimated, Third,
endoscopic resection would not affect the subsequent chemo-
therapy. The present patient seems to be cured since there has
been no recurrence for 4 years after initiation of chemoradio-
therapy and for ~3.5 years after endoscopic resection.

Since the remnant disease originating from T4 esophageal
cancer is generally considered to extend to the deeper portion
of the esophageal wall or beyond it, this case seems to be
exceptional. However, the present case suggests that endo-
scopic resection for the remnant disease after chemoradiother-
apy for advanced esophageal cancer might offer a small chance
of cure, associated with little morbidity. We suggest that endo-
scopic resection might be tried for some remnant disease after
chemoradiation and that its possible indications may be (1) a
small elevated lesion without ulceration, {2) diagnosis to be
limited within the submucosal layer, (3) confirmation of no
metastatic lesion by image diagnosis and (4) the patient’s
informed consent. Further study of additional endoscopic
resection after chemoradiation for esophageal cancer is war-
ranted.
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ABSTRACT

Purpose: The jrpose of this study was to identify
prognostic markers for chemoradiotherapy (CRT) in T,_,M,
esophageal cancer.

Experimental Design: We investigated clinicopatholog-
ical and biological markers in biopsy specimens from 73
T,_4M, esophageal cancer patients treated with CRT (5-
fluorouracil plus cisplatin and 60 Gy of radiation). Expres-
sions of p53 gene product, Ki-67 labeling index, epidermal
growth factor receptor, cyclin D1, vascular endothelial
growth factor, microvessel density (MVD), thymidylate syn-
thase, dihydropyrimidine dehydrogenase, and glutathione
S-transferase «w in formalin-fixed biopsy samples of primary
tumors before CRT were examined immunohistochemically.
Clinicopathological and biological marker expressions were
compared in terms of survival.

Results: Univariate analysis revealed that performance
status and T stage in clinicopathological features had a
significant association with survival (7 = 0.007 and 0.04,
respectively) and that patients whose tumeors showed high
MYVD [>median (19.7 vessels)] in biological markers had
significantly better survival than those with low MVD
(=median, P = 0.02). Also, there were weak associations of
p53 and Ki-67 with survival (P = 0.08 and 0.07, respective-
ly). Multivariate anzlysis, using both clinicopathological and
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biological markers, showed that MVD, T stage, and per-
formance status became independent variables (P = 0.002,
0.02, and 0.02, respectively). Kaplan-Meier analysis showed
that the patients with high MVD tumors survived longer
than those with low MVD tumors (median survival time, not
reached and 13 months, respectively; 3-year survival rate,
61% and 33 %, respectively), with a significant difference of
P = 0.02.

Conclusions: These results indicate that MVD using
pretreatment biopsy specimens is a potentially useful prog-
nostic marker for CRT in patients with T,_,M, esophageal
cancer who are treated with CRT,

INTRODUCTION

Esophageal cancer is one of the most lethal malignancies
among gastrointestinal neoplasms. Although surgery had been
performed as the standard treatrnent for esophageal cancer, a
vartety of combined modality approaches have been investi-
gated in efforts to improve long-term survival. Chemotherapy
combined with radiotherapy for -the treatment of esophageal
cancer has been investigated since the 1980s, and the combina-
tion of 5-FU? and CDDP has been regarded as being active and
enhancing radiosensitivity (1-3). Recent reports on CRT as a
definitive and preoperative treatment have indicated various
advantages in managing carcinoma of the esophagus (4-6). We
have reported that definitive CRT has curative potential for
locally advanced esophageal carcinoma (7), and Chan and
Wong (8) reported that combined chemotherapy and radiation
appeared to be as effective as esophagectomy in localized
esophageal cancer. Thus, CRT is potentially an alternative to
surgery, and investigating prognostic factors for esophageal
cancer treated with CRT is very important.

Because of recent advances in basic research, many bio-
logical markers detected immunohistochemically have been re-
ported in esophageal cancer. For p53, it has been postulated that
tumors with p33 mutations may be more susceptible to CRT
than tumors with wild-type p53 because of a lack of wild-type
pS53-induced arrest at G,-5 and reduced tire for DNA repair (9,
10). For proliferation-associated markers, such, as Ki-67 and
EGFR, tumors that.respond best to DNA-damaging stimuli such
as radiotherapy have been known to display a high proliferation
rate (I1). For cyclin D1, recent identification of genes involved
in cell cycle regulation has also led to an understanding that

3 The abbreviations used are: 5-FU, S-fluorouracil; CRT, chemoradio-
therapy; CDDP, cisplatin; DPD, dihydropyrimidine dehydrogenase;
EGFR, epidermal growth factor receptor; GST-w, glutathione S-trans-
ferase w; MST, median survival time; MVD, microvessel density; PS,
performance status; TS, thymidylate synthase; VEGF, vascular endo-
thelial growth factor.
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Table 1 Panel of primary antibodies

Antibody® Clone Pretreatment Dilution City/nation Source
p33 (mono) DO7 MW 1:1000 Newcastle/United Kingdom - Novocastra
Ki-67 (mono) MIB-1 MW 1:50 Newcastle/United Kingdom Novocastra
EGFR (mono) EGFR.113 MW 1:40 Heidelberg/Germany Santa Cruz
Cyclin D1 (mono) 5D4 EDTA, MW 1:50 Glostrup/Denmark DAKO
VEGF (poly) Pepsin 1:500 Newecastle/United Kingdom Novocastra
CD31 (mono) JCA0A Pepsin, MW 1:50 Glostrup/Denmark DAKO
TS {mono) MW 1:100 Saitama/Japan TAIHO

- DPD (poly} MW 1:540 Saitama/Tapan TATHO
GST-7 (poly) MW 1:2000 Nagoya/Japan MBL
# mono, monoclonal antibody; poly, polyclonal antibady; MW, microwave.
altered expression of these genes in cancer cells may be impor- Treatment Schedule. Chemotherapy consisted of a pro-

tant in determining drug or radiation sensitivity (12). VEGF
induces mitogenesis of vascular endothelial cells, and vascular
permeabilization and microvessel formation in a tumor are
associated with tumeor nutrition and oxygenation. They are as-
sociated with drug delivery and radiosensitivity because a well-
oxygenated cell is fully radiosensitive (13. TS is a target sub-
strate of 5-FU, and it is reported that resistance to 5-FU is
related in part to insufficient inhibition of TS (14). The action of
DPD is a critical and rate-limiting step in the catabolism of
5-FU, and intratumoral levels correlate with the response to
5-FU-based regimens (15). GST-r is an enzyme that plays an
important role in cellular detoxification, and increases in this
enzyme have been associated with resistance to antineoplastic
agents such as CDDP (16). However, the precise mechanism of
tumor response to CRT is not fully understood. Some markers,
including p53 (17, 18), Xi-67 (19), EGFR (20), cyclin D1 (21},
MVD (22), and GST-7 (23) are reportedly prognostic in patients
given CRT for esophageal cancer. However, most of these
studies were performed using a small number of subjects, and
their results were also controversial because of differences
among treatrent regimens.

This study was designed to identify useful prognostic
markers in T,_,M, esophageal cancer patients given a combi-
nation of 5-FU and CDDP with radiotherapy. We examined the
expressions of p53, Ki-67, EGFR, cyclin D1, VEGF, MVD, TS,
DPD, and GST-7 using an immunohistochemical staining
method in biopsy specimens before CRT, and we investigated
useful prognostic markers between clinicopathological and bi-
ological markers by multivariate analysis.

MATERIALS AND METHODS

Subjects. A total of 209 esophageal cancer patients re-
ceived CRT between August 1992 and April 1969 at the Na-
tional Cancer Center Hospital East. Seventy-three of these pa-
tients met or fulfilled the following criteria and were included in
this study: (a) sufficient biopsy specimens obtainable before
treatment; (b) no previous treatment had been received; (c)
age = 75 years; (d) PS on the Eastern Cooperative Oncology
Group scale =< 2, (¢) adequate bone marrow, hepatic, and renal
functions; and (f) stage T,_,, any N, M, on the International
Union against Cancer tumor-node-metastasts (TNM) classifica-
tion. We excluded patients with M,, disease because of its very
poor prognosis (24). All patients were given the same regimen
of concurrent chemotherapy and radiotherapy.

tracted infusion of 5-FU (400 mg/m*/day) on days 1-5 and
8-12, combined with CDDP (40 mg/m?%/day) with adequate
hydration and antiemetic coverage on days 1 and 8 (6). This
schedule was repeated twice every 5 weeks. Radiation therapy
using megavoltage X-rays was started on day | concomitantly
with chemotherapy. There was a 2-week break after a dose of 30
Gy. Radiation therapy was restarted on day 36, along with the
same chemotherapy schedule used before. For patients whoe
showed an objective response to treatment, additional chemo-
therapy was administered and consisted of a protracted infusion
of 5-FU (800 mg/m*/day) on days 1-5 and a 2-h infusion of
CDDP (80 mg/m*/day) on day 1. This treatment was repeated
every 4 weeks for two courses, Additional courses of chemo-
therapy were optional but limited to a total of four courses. No
further treatment was administered if no disease progression
was observed.

Survival time was counted from the initiation of the first
course of treatment to the date of death or to the final date of
confirmation of survival.

Immunohistochemical Examination. One to five biop-
sies, 1-5 mm in diameter, were taken for each tumor (one
specimen, 7 cases; two specimens, 23 cases; three specimens, 33
cases; four specimens, 9 cases; and five specimens, 1 case). All
of the biopsies were taken at the initial time of the diagnosis.

Immunohistochemical staining was carried out using the
avidin-biotin-peroxidase complex method. Formalin-fixed,
paraffin-embedded biopsy materials were cut into 3-wm sec-
tions, which were then deparaffinized in xylene, dehydrated in a
graded ethanol series, and finally immersed in methanol with
0.3% H,0, for 20 min to inhibit endogenous peroxidase activ-
ity. The sections for VEGF and CD31 staining were treated with
0.05% pepsin in 0.01 ¥ HCI for 20 and 5 min at reom temper-
ature, respectively. The sections for p53, anti-Ki-67 antibody
(MIB-1), EGFR, CD31, TS, DPD, and GST-w staining were
heated to 35°C by microwave irradiation twice for 10 min in 10
m citrate buffer solution (pH 6.0}, and the sections for cyclin
D1 were.immersed in EDTA retrieval fluid (pH 8.0). The
sections were then cooled for 30 min at room temperature. After
washing in PBS, all sections were blocked from nonspecific
binding by preincubation with 5% skim milk (7.5 mg} and 2%
BSA (3 mg) in PBS {150 mI) for 30 min. Next, the sections were
incubated overnight at 4°C with the primary antibodies listed in
Table 1. After washing five times in PBS with 0.1% Tween 20
(washing buffer), slides were incubated with biotinylated sec-
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ondary antimouse antibodies for p53, Ki-67, CD31, cyclin D1,
and TS and antirabbit antibodies for VEGF, DPD, and GST-w
diluted 1:200 with blocking buffer for 30 min. After being
waghed five times with washing buffer, the sections were incu-
bated with avidin-bictin complex (ABC) reagent (DAKQ,
Glostrup, Denmark), and a color reaction was developed using
2% 3,3'-diaminobenzicline in 50 mm Tris buffer (pH 7.6) con-
taining 0.3% hydrogen peroxide for 5-10 min. The sections
were counterstained with Meyer's hematoxylin, In negative
controls, the primary zntibody solutions were replaced by the
blecking buffer. ”
Evaluation of Immunostaining. The percentages of
p53-, Ki-67-, and cyclin D1-positive tumor cells were calculated
by counting the numter of brown-stained tumor nucleiftotal
number of cancer %ell; in the most highly stained area on a
high-power view (X4€0; 0,196 mm*field). In each specimen,
more than 400 cells for p53, cyclin D1, and Ki-67 were counted,
According to the intensity of cell membrane EGEFR staining in
the whole tumor (mediin area, 3.14 mm?), all patients could be
divided into the following four groups: (a) group *, fainter
staining than normal esophageal epithelium; (b) group +, the
same staining as normal epithelium; (¢) group ++, moderately
stronger staining; and (4) group ++ 4+, markedly stronger stain-
ing. Groups * and + were defined as negative for EGFR
expression, and groups ++ and +++ were defined as positive
for EGFR expression. The staining of VEGF was graded as
follows: (a) +, the stairing intensity in cancer cells was stronger
than that in the stromel cells; (b) =+, the staining intensity in
cancer cells was equal to that in stromal cells; and (¢) —, the
staining intensity in cancer cells was weaker than that in stromal
cells. The cases graded as + were defined as positive, as
described in previous reports (25). The microvessel count was
assessed by light microscopy in three of the most extensive
areas of neovascularization (termed “hot spots™) at a high-power
view (X400; X40 objective and X 10 ocular; 0,196 mm?¥field),
and we calculated the average number of vessels. We counted
intratumoral and stromal vessels with actual lumens around the
tumor nests but did rot count a single endothelial cell (or
cluster) and vessels that existed far from the tumor nests. For TS
and DPD staining, positivity was based on a subjective estima-
tion of the intensity (0-3) and extent of tumor staining. Positive
staining was defined if’ >30% of the tumor was stained, and
negative staining was dufined as staining in =30% of the tumor.
Intensity levels 0 and ] were grouped together and considered
negative, whereas staining intensities 2 and 3 were considered
positive (18). The intensity of GST-w staining was graded as
follows: (a) ++, strorg; (&) +, faint; and (¢) —, no visible
staining. For this marker, cases were defined as positive when
>20% of all cancer cells in each section showed ++ or +
staining (26). Immunohistochemical staining was evaluated in-
dependently by two invastigators who were blind to the ¢linical
outcomes of the patients. When the evaluation for each antibody
differed between investigators, the investigators discussed it,
with or without reevaluation, until an agreement was reached.
Statistical Analysis. Subjects were categorized as posi-
tive or negative according to the immunchistochemical results.
Univariate analysis for survival was performed by using log-
rank tests. The influence of each biological variable on patient
survival was assessed by the Cox proportional hazards model.

Table 2 Characteristics of patients with T, , M, esophageal cancer

Characteristic No.
Sex

Male 60

Female I3
Age (yr) 62 (38-75¢
PS

0 49

1 24
Location

Upper 5

Middle 50

Lower 18

Histological type
SCCk

WiD !
M/D 48
P/D 24
T stage
T, [0
Ts 41
T, 22
N stage
Ny 26
N, 47

“ Median (range).
bscc, squamous cell carcinoma; W/D, well differentiated; M/D,
moderately differentiated; P/D, poorly differentiated.

The survival curves were calculated by the Kaplan-Meier
method. P < 0.05 was considered significant. Statistical calcu-

lations were performed using the Statistica package (Statsoft,
Tulsa, OK).

RESULTS

Patient Characteristics. Clinicopathological features of
the patients in this study are shown in Table 2. In terms of T
stage, 10 patients had T, disease, 41 patients had T, disease, and
22 patients had T, disease. In terms of N stage, 26 patients had
Ny discase, and 47 patients had N| disease. A total of 71 patients
(97%) completed at least the CRT segment with a total radiation
dose of 60 Gy, and the other 2 patients received 40 and 45 Gy,
respectively. Twenty patients (16%) received one additional
course of chemotherapy, and 32 patients (44%), 2 patients (3%),
and 3 patients (4%) received an additional two, three, and four
courses, respectively,

Immunoreactivity. All 73 specimens were immunohis-
tochemically evaluated for p53, Ki-67, EGFR, cyclin DI,
VEGF, CD31, TS, DPD, and GST-. Representative immung-
histochemjcal p53, EGFR, CD31, and DPD stainings are shown
in Fig. 1. Positive p53, Ki-67, and cyclin DI immunoreactivities
were detected in nuclei, whereas VEGF, TS, DPD, and GST-m
reactivities were observed in the cytoplasm. EGFR expression
was seen both on the cell membrane and in the cytoplasm.
Microvessels were detected immunchistochemically using anti- )
CD31 antibody, We made histograms of the P33, Ki-67, and
cyclin DI results, and they showed bimodal distribution. Then,
we decided that the trough of the histogram was the cutoff value
for positive versus negative or high versus low marker levels.
Expressions of p53, Ki-67, and cyclin DI varied from 0-95%,
28-88%, and 0-100% with median values of 1%, T2%, and
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Fig. ] Representative immu-
- nohistochemical p53, EGFR,
CD31, and DPD stainings in bi-
opsy specimens before CRT. A,
p33. pS3 immuonoreactivity is
detecied in the nuclear region
of tumor cells, as was that for
Ki-67 and cyclin D1. B, EGFR
positive. EGFR immunostain-
ing is seen i the cell mem-
branes of tumeor cells. C, EGFR
negative. Immunostaining is
not seen in any cell membranes.
D, CD31 for microvessels. Mi- .
crovessels are most numerous
at the tumor periphery. E, DPD
positive, DPD immunostaining
was detected in the tumor cell
cytoplasm, as was immuno-

staining for VEGF, TS, and
GST-w, F, DPD negative. Tm-
munostaining is not seen in any
tumnor cells.

56%, respectively. We categorized the samples as positive if
>20%, =>64%, and >40% of the tumor nuclei were stained by
anti-p53, anti-Ki-67, and anti-cyclin D1 antibodies, respec-
tively. With regard to MVD, the level varied from 3.7 to 43.7
vessels with a median value of 19.7. We classified tumors into
two groups, high MVD and low MVD, based on the number of
median value. :

Positivity for p53, EGFR, cyclin D1, VEGF, TS, DPD, and
GST-1r staining was observed in 51, 42, 45, 36, 46, 44, and 46
of 73 cases (70%, 58%, 62%, 49%, 63%, 60%, and 63%),
respectively. Fifty-four cases (74%) were determined to have a
Ki-67 labeling index of >64, and 36 of 73 (49%) were catego-
rized into the high MVD group.

Univariate Analysis for Survival. Table 3 presents the
clinicopathological features of patients and survival. PS and T
stage had a significant association with survival (P = 0.007 and
0.04, respectively). The relations of other clinicopathological
factors, including age, sex, tumor location, histological type, and
N stage, with survival were negligible.

Table 4 summarizes biological markers and survival. MVD
had the strongest association with survival (P = 0.02), and p53
and Ki-67 had weak associations (P = 0.08 and 0.07, respec-

tively) with survival, Negligible relations were observed for
EGFR, cyclin D1, VEGF, TS, DPD, and GST-w expressions,

Multivariate Analysis for Survival. The effects of
clinicopathological and biological variables, including T
stage, N stage, PS, MVD, p53, and Ki-67, were examined by
multivariate analysis using the Cox proportional hazards
model (Table 5). MVD, T stage, and PS were identified as
significant and independent variables (P = 0.002, 0.02, and
0.02, respectively). A low MVD value yielded a hazard ratio
of 3.23, with 95% confidence interval ranging from 1.54-
6.78. No other variables were significantly associated with
survival on multivariate analysis, '

Survival Curves According to MVD by Kaplan-Meier
Analysis. The median follow-up period was 34 months. The
MST of all patients with T,_,M,, esophageal cancer given CRT
was 34 months,and the 3-year survival rate was 44%. Fig. 2
shows the survival curves according to MVD uvsing Kaplan-
Meier analysis. The patients with high MVD tumors survived
significantly longer than those with low MVD tumors (P =
0.02). The MST of the former group was not reached, and their
3-year survival rate after treatment was 61%; the MST and
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Table 3 Summary of relation between clinicopathological markers

and survival ]
n MST (mo) I
Age
=62 33 37 0.36
>G62 40 22
Sex
Male 60 34 0.50
Female 13 18
PS
0 49 0.007
1 24 15
Location
Upper or middle 55 30 0.26
Lower 18
Histological type
W/D* or M/D> 49 34 041
P/D 24 19
T stage
Taa 51 37 0.04
T, 22 11
N stage
Ny 26 37 0.36
N, 47 30

“W/D, well diffeientiated; M/D, moderately differentiated; P/D,
poorly differentiated.

3-year survival rate of the latter group were 13 months and 33%,
respectively.

DISCUSSION

In the present study, we examined the usefulness of prog-
nostic factors including clinicopathological and immunohisto-
chemical biological markers in patients with T,_,M, esophageal
cancer who were given CRT. We found MVD, as well as PS, to
be an independent prognostic factor for CRT on multivariate
survival analysis. W2 have recently reported that high MVD
laryngeal squamous cell carcinomas are more radiosensitive
than those with low IMVD, and we found that patients with the
former survived significantly longer than those with low MVD
(27). Basically, tissue oxygen status has been demonstrated to
be a very important factor determining radiosensitivity both in
vitro and in vivo (28, 29). Oxygen delivery to tumor tissues
appears to rely on a network of microvessels, based on in vivo
observations of vascular geometry and blood flow in the tumor
microcirculation. On the other hand, the tumor microcirculation
is clearly an importaat factor in drug delivery to cancer cells,
and the efficacy of drug delivery can be high in richly vascu-
larized tumors. These data are consistent with our present ob-
servation that MVD is a favorable prognostic factor in patients
who have undergone CRT. In contrast to the present study, it
was reported that cancers showing high angiogenesis had a poor
prognosis and that this was related to local invasion and distant
metastasis (30). There was a statistically significant difference
in survival rate in favor of the hypovascular group in surgically
resected cases (31, 32). This discrepancy in the usefulness of the
MVD of tumor tissues between surgicaily and CRT-treated
cases is potentially interesting, Furthermore, anticancer drugs,
especially the 5-FU and CDDP used in our CRT regimen, are
regarded as radiosensitizers (1-3). Therefore, a combination of

Table 4 Summary of relation between biological markers

and survival
n MST (mo) b4

p33(+) 51 23 0.08
pa3(=) 22

KI-67 LI > 64° 54 23 0.07
Ki-67 LI = 64 19

EGFR(+) 42 14 0.74
EGFR({-) 31

Cyclin Di(+) 45 34 0.94
Cyclin DI(-) 28

VEGF(+) 36 34 0.94
VEGEF(—) 37 30

High MVD 36 0.02
Low MVD 37 13

TS(+) 46 37 0.45
TS(=) 27 23

DPD(+) 44 30 0.80
DPD(~) 29 37

GST-m(+) 46 37 0.74
GST-m(—) 27 34

e LI, labeling index.

chemotherapy and radiotherapy is a more effective strategy and
improved the survival of patients with high MVD tumors more
than the survival of those with low MVD tumors because of the
point of oxidation and drug delivery to cancer cells. This is in ]
contrast to the previous studies involving surgical cases.

There is another difference in microvessel characterization
during microscopic examination from previous reports (22, 31—
33). Others counted any brown-stained endothelial cell or en-
dothelial cluster as a single vessel; a vessel lumen was not
required for identification of a microvessel. Eric Hall (34) stated
that the oxygen diffusion distance in tumor tissue around vessels
was approXimately 150 wm; i.e., that is to say that cancer cells
within a diameter of approximately 150 pm around vessels are
involved in the oxygenation area, For this reason, we counted
intratumeoral and stromal vessels with actual lumens around the
tumeor nests in consideration of tumor oxidation. We did not
count a single endothelial cell (or cluster), and we did not count
vessels that existed far from the tumor nests. This evaluation of
MVD is thought to be reasonable for studying chemoradio-
sensitivity and investigating a prognostic marker in patients
treated with radiotherapy and/or chemotherapy. Additional stud-
ies are needed to confirm the efficacy of this evaluation,

Recently, the effectiveness of CRT for locally advanced
esophageal cancer has become clear, and its curative potential is
as high as that of surgery (7, 8). In the RTOG 85-01 trial, the
MST was 14.1 months, and the S-year survival rate was 27%
after combined CDDP, 5-FU infusion, and radiation (35,36). In
a literature review on the surgical management of esophageal
cancer by Miiller er al. (37), however, the mean respective
3-year and 5-year survival rates after esophagectomy were 25%
and 20%. There is no remarkable difference in survival benefit
between CRT and surgery for localized esophageal cancer.
Esophageal cancer patients may be able to select between CRT
and surgery according to the individual characteristics of their
tumors. Therefore, it is important to ¢larify prognostic markers
in esophageal cancer patients with operable stage tumors. In this
context, our results show MVD to be a potentially useful prog-
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Table 5 Multivariate analysis of clinicopathological and biological
markers in survival of 73 T,_, M, patients treated with CRT

Variable Category RR? 95% CI P
MVD High vs. low 3.23 1.54-6.78 0.002
T stage Taavs Ty 2,39 1.13-5.07 0.02
PS Ovs. 1-2 2.29 1.16-4.55 0.02
pSs3 —vs + 2.16 0.97-4.86 0.06
Ki-67 LI =64 s, 64<C 2.02 0.83-4.93 0.12
N stage N vs. N1 1.22 (0.58-256 . '0.60

“ RR, risk ratio; LI, labeling index; CI, confidence interval.

High MVD

Survival rate

T T T Y T T T
0 12 24 36 48 &0 72  Months

Fig. 2 The survival curves for 73 patients with T, ,M, esophageal
squamous cell carcinoma given CRT, according to MVD. Patients with
high MVD tumeor survived longer than those with low MVD tumor
(MST, not reached and 13 months; 3-year survival rate, 61% and 33%,
respectively), with a statistically significant difference (P = 0.02).

nostic marker in patients treated with CRT. We also found that
the prognostic significance of MVD is opposite that for surgery
as described in previous reports. These observations suggest
MVD to be a potential marker for choosing between CRT and
surgery. Using pretreatment biopsy samples, we are currently
investigating clinicopathological and biological prognostic
markers including MVD in esophageal cancer patients with
T, M, disease who underwent surgery. We hope that. MVD
will be beneficial for selecting the optimal treatment regimen,
thereby prolonging survival for all esophageal cancer patients in
the near future.
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" Chemoradiotherapy followed by surgery for thoracic esophageal cancer
potentially or actually involving adjacent organs

K. Ikeda,! K. Ishida,' N. Sato,! K.-Koeda,' K. Aoki,! Y. Kimura,' T. Iwaya,! S. Ogasawara,' S. Iijima,'
R. Nakamura? N, Ussugi,® C. Maesawa,* K. Saito’

! Department of Surgery 1, 2Department of Radiology, > Department of Clinical Pathology, and *Department of
Pathology 2, Iwate Medical University, Morioka, Japan

SUMMARY. The objective of this study was to evaluate the therapeutic usefulness of chemoradiotherapy (CRT)
followed by surgery in patients with clinically T4 (cT4) esophageal cancer involving adjacent organs such as the
trachea, main bronchi, and large vessels. Thirty-seven patients with ¢T4 squamous cell carcinoma of the thoracic
esophagus were enrolled in this study. The CRT regimen comprised cisplatin (70 mg/m?) on day 1, 5-fluorouracil
(700 mg/m?%) on days 1-4 and external irradiation (200 cGy/day, total 30 Gy) on either days 8-26 (sequential
schedule, n = 15) or days 1-19 (concurrent schedule, n = 22), Two courses of CRT were given. The results of CRT
were complete response in nine patients, partial response in 19, no change in three (minor response in two), and
progressive disease in six patients. The median response duration in all responders was 172 days (range: 56-2469,
n=19). After CRT, 13 patients received surgery. In 12 of these patients, tumors were completely resected.
Histopathologic examination of the resected specimen revealed a discrepancy between clinical response and
histopathologic effect. The median duration of survival and the 1-, 2- and S-year survival rates were 304 days (84—
3155), 45%, 35% and 23% in all patients, respectively, 866 days (190-3155), 83%, 83% and 57% in the 13
‘patients whose tumors were resected, and 187 days (84-2630), 25%, 5% and 5% in the 24 patients whose tumors
were not resected. Grade 3 toxicity, especially hematological reactions, was noted in 13.5% (5/37) of the patients.
There was one toxicity-related death (sepsis). A good outcome may be obtained with CRT, followed by surgery
when feasible. However, CRT can cause toxic reactions, and close monitoring of patients is required.

INTRODUCTION was to evaluate the therapeutic usefulness of CRT

followed by surgery in patients with clinically diag-
nosed ¢T4 esophageal cancer, which had potentially
or actually invaded the tracheobronchial system or
large vessels.

Recent advances in surgical technique and postoper-
ative management have improved the ouicome in
patients with squamous cell carcinoma of the thoracic
esophagus.' However, the locally advanced tumor
involving adjacent structures such as the trachea,

main bronchi, or large vessels (clinical stage T4, cT4)
is often excluded from a primary operation, leading
to a poor outcome."* A combination of cisplatin
(CDDP) and 5-fluorouracil (5-FU) (FP therapy) is
considered the most potent chemotherapeutic regi-
men against esophageal cancer.® Furthermore, FP
therapy with external irradiation (chemoradiotherapy;
CRT) is useful in terms of controlling c¢T4 tumors
and improving outcome.”

Address correspondence to; Dr K. Ikeda, Department of Surgery L,
Iwate Medical University, 19-1 Uchimaru, Morioka 0208503
Japan, Telo(+81) 19 651 5111 {ext, 3627); Fax: (+81) 15 651 7165;
E-mail: kenikeda@iwate-med.ac.jp

! The aim of this study

PATIENTS AND METHODS
Patients

Between 1992 and 2000, 361 patients with histolog-
ically confirmed squamous cell carcinoma of the
thoracic esophagus were admitted to the Department
of Surgery 1, Iwate Medical University. In these
series, 37 inoperable patients (34 men and three
women) were enrolled in this study. All patients had a
clinical diagnosis of potential or actual ¢T4 tumors,
invading adjacent structures such as the trachea,
main bronchi, or large vessels (aorta, carotid artery,
or pulmdénary vein), and were considered to be
inoperable because of local non-resectability
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(Table 1). The mean age of the subjects was
62.0 years (range, 48-77). The diagnosis of ¢T4 was
made on the basis of routine clinical examinations
such as esophagography, endoscopy, computed
tomography, and ultrasonography, Patients with
metastasis to solid organs were éxéludéd. All patients
met the following criteria at study éntry: performance
status, 0-2; normal renal function (serum creatinine,
<1.2 mg/dL; blood urea nitrogen, <20 mg/dL; creat-
inine clearance, >60 mL/min); normal bone marrow
function  (leukocytes,  >4000/mm?  platelet,
>100,000/mm”); and normal liver function (serum
transaminases, <60 IU/L; serum total bilirubin,
<1.5 mg/dL). Written informed consent was obtained
from all patients, and the study protocol was
approved by the Institutiodal Review Committee,

Treatment schedule for CRT

Before CRT, jejunostomy was performed under
lumbar anesthesia to permit enteral nutrition. Cen-
tral venous catheters were inserted into the subcla-
vian vein, and at least 2500 mL of lactated Rifger’s

solution was given by intravenous infusion 4-7 days -

before the start of CRT. CDDP (70 mg/m?) diluted
in 500 mL of 0.9% sodium chloride solution was
given intravenously over the course of 2 h on day 1.
The CDDP solution was shielded from hght during
infusion. 5-FU wsas given as a contintous intraven-
ous infusion for 96 h on days 1-4 at a dose of
700 mg/m?/day. To maintain sufficient urinary vol-
ume, infusions containing sodium chloride, potas-
sium chloride, and fruserhide were administerad,
Antiemetic agents, such as metochlopamide, meth-
ylpredonisolone sodium succinate, and 5-HT3 recep-
tor antagonists, were also given intravenously as
required. External irradiation (200 cGy/day, five
times a week for 3 weeks; total dose 30 Gy) was
given either or days 8-26 (sequential schedule,
n = 15) or days 1-19 (corcurrenit schedule, n = 22).

Table 1. Characteristics (n = 37)

Age 620 = 79t
Gender (mcn[womcn) 473
Laocation of the lesiont

Ut/My/Lt 19/16/2
Invaded organ

Te/MB/LV/Pe/PU; Tv 20/6/16/3/1/1
Degree of LN meta§

cNOMO/NIMO/NIM1a/NIMIb 4/20/5/8

Ut, upper thoracic; Mt, middle thoracie; Lt, lower thoracic; T,
trachea; MB, main tronchus; LV, large vessels; Pe, pericardium;
PU, lung; Tv, thoracic vertebra; LN, lymph node.

tMean £ standard deviation (SD).

tAccording to Guide Lines for the Clinical and Pathologic Studies
on Carcinoma of the Esophagus (9th Edition, 1999).

§According to TNM classification (Sth Edition, 1997).

Two courses of CRT, separated by a 1-week interval,
were given.

Evaluation of clinical response and toxicity

Response to CRT was evaluated about 2 wéeks after
the completion of two courses. Clinical response was
evaluated according to the Guidelines for Clinical
and Pathologic Studies on Carcinoma of the Esoph-
agus, 1ssued by the Japanese Society of Esophageal
Disease.'? A complete response {CR) was defined as
the complete disappearance of all apparent disease
for 24 weeks. A partial response (PR) was defined as
a reduction of >50% in the sum of the products of
the two greatest perpendicular diameters of all
measurable lesions, lasting for 24 weeks without the
appearance of new lesions. A minor response (MR)
was defined as a reduction of 25-50% in the sum of
the products of the two greatest perpeadicular
diameters of all measurable lesions, lasting for
24 weeks without the appearance of new lesions.
No change (NC) was defined as either a reduction or
an increase of <25% in the sum of the products of
the two greatest perpendicular diameters of all
measurable lesions, lasting for 24 weeks without the
appeatance of new lesions. Progressive disease (PD)
was defined as an increase of >25% in tumor
measurements or the appearance of any new lesions,
Toxicity of therapy was evaluated according to the
Toxicity Grading Criteria of the Japan Clinical
Oncology Group (JCOG)."?

Surgical treatment

Patients who showed a CR to CRT were, in
principle, followed up without further treatment.
The patients who responded to' CRT and met the
following conditions underwent surgery: (1) complete
resection of the tumor was expected; (2) very good
general condition enabling the patient to tolerate
operation; (3) written informed consent was
obtained. The operative procedure was total esoph-
agectomy with reconstruction using a gastric tube,
performeéd via a right thoracolaparotomy with cervi-
cal manipulation. Lymphadenectomy in the mediast-
inufm and upper abdomen was also performed either
with or without lymphadénectomy in the cervical
region,

Analysis of survival and response duration

Survival curves were calculated using the Kaplan—
Meier method, and statistical significance was eval-
uated by the log-rank test (two-tailed). The results of
all analyzes were as at 31 March, 2001 and were
calculated using the software package STAT View-J

4.5 (Abacus Concepts, Berkeley, CA, USA) for the
Macintosh.
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Table 2. Operative results of 13 resected patients

Patient Age Location Clinical Histopathologic Survival
number Gender  (years)  of tumort  responset effectst pTt pNt M  pStage  duration (days)
1 W 72 Ut CR Grade 2 T2 NO MO TIA 512
2 M 56 ‘Mt CR Grade 2 "T2  No MO  IIA 8669
3 M 65 - Ut CR Grade 2 T2 Nl MO IIB 529
4 M 60 Mt CR Grade 2 Tis NO MO O 3155
5 M 74 Mt MR Grade 3 T0O NO MO - 1482
6 M 58 Mt PR Grade 1 T4 N1 Mib  IVB 190%
7 M 17 Ut PR Grade 2 T2 No MO IIA 159
8 W 62 Mt PR Grade 1 T3 N MO IIA 2661
9 M 48 Ut PR Grade 1 TO NO MIib IVB 441
10 M 64 Mt PR Grade | Ti NI MO I 845
i1 M 64 Ut PR Grade 2 Tl N MO I 1105
12 M 51 Mt PR Grade 2 T2 NO MG IIA 1447
13 M 64 Ut PR Grade 2 T2 NO M HA 1671

M, men; W, women; Mt, middle thoracic; Ut, upper thoracic; CR, complete response; PR, partial response; MR, minor response.
tAccording to Guide Lines for the Clinical and Pathologic Studies on Carcinoma of the Esophagus (9th Edition, 1999).
tAccording to TNM classification (5th Edition, 1997).

§As of 31 March, 2001.

IDied of cancer.
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Fig. 1 Survival curves. (A) Overall survival. (B) Survival by resection. Overall survival rates at 1-, 2- and 5-years were 45%, 35% and
23%, respectively. Survival rates in resected patients were statistically significantly higher than in non-resected patients (P < 0.001, log-rank
test), Black line, resected patients; Gray line, non-resected patients; +, censored case,

RESULTS

All37 patients were evaluated for clinical response and
toxicity of CRT. The result of treatment was CR in
nine patients, PR in 19, NC in three (MR in two), and
PD in six patients. The overall response (CR + PR)
rate and CR rate were 76% (28/37; 95% confidence
interval, 57-89%) and 24% (9/37; 940%), respect-
ively. Among the nine patients with CR, two continue
to show CR after 377 and 2630 days, respectively. Five
patients had local recurrence: two subsequently
underwent a curative operation, one received endo-
scopic mucosal resection, one received chemotherapy,
and one died without treatment. The two patients with
CR (patients 1 and 2, Table 2) requested and received
a curative operation 19 and 34 days after the comple-
tion of CRT, respectively, Of the 19 patients with PR,

eight underwent an operation and 11 have had
recurrence of their cancers. Recurrence involved local
lesions in six patients, mediastinal lymph nodes
metastasis in two, abdominal lymph nodes metastasis
in two, axillary lymph nodes metastasis in one, and
distant organ metastasis in three patients (one liver,
one pulmonary, and one bone). The median duration
of response was 172 days (range, 56-2469; n = 19) in
all responders (CR + PR).Intheseven CR and 12 PR
patients, the median duration of response was
301 days (76-2469) and 111 days (56-293), respect-
ively.

A total of 13 patients received esophagectomy,
including four CR (two with recurrent status), eight
PR, and.one MR (Table 2}. In 12 of these patients,
complete resection with no residual tumor was
possible. The remaining patient had small multiple
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Tabte 3. Toxicity

Gradet
Toxicity 1 2 3
Hémoglobin 13 12 5
Leukocytes 3 23 5
Nausea/vomiting 25 4 0
Diarrhea 6 10 2
Stomatitis 4 ] 0
Pharyngitisfesophagitis 9 5 ¢
Transaminase 1 I 1

tAccording to Toxivity Grading Criteria of Japan Clinical
Oncology Group.

liver metastases, but these were not detected before
operation. Histcpathologic examination of the
resected specimen revealed a discrepancy between
the clinical response and the histopathologic effect. In
patient 5, the clinical response was evaluated as MR,
although no cancer cells were detected on histopa-
thologic examination. The incidence of postoperative
complications was relatively high in the 13 patients
who underwent esophagectomy. The most frequent
complication was related to immunosuppression.
Five patients hacd mild respiratory tract infections
(four caused by rethycillin-resistant Staphylococeus
aureus and one caused by Pseudomonas aeruginosa).
Two suture abscesses and one late-onset idiopathic
intrapelvic abscess also occurred.

The median duration of survival was 304 days
(range, 84-3155) in all patients, 866 days (190~3155)
in the patients whose tumnors were resected (n = 13),
and 187 days (84-2630) in the patients whose tumors
were not resected (n = 24). Overall 1-, 2- and 5-year
rates of survival were, respectively, 45%, 35% and
23% in all patients receiving CRT (including 11
survivors), 83%, 83% and 57% in the I3 patients
whose tumors were resected (nine survivors), and
25%, 5% and 5% in the 24 patients whose tumors
were not resected (two survivors) (Fig. 1),

Toxic reactions related to CRT ate shown acdord-
ing to grade in Table 3. Grade 3 toXicity, involving
mainly hematological variables, occurred in 13.5%
(5/37) of all patieats. Recoihibinant hurhan grapulo-
eyte stimulating factor (thG-CSF) was given to nine of
the 37 patients. There was ¢ne toxicity-related death
(TRD; sepsis); two cases of interstitial pneumonitis,
one case of bacterial pneumonia, and one case of giant
subcutaneous abscess were also observed., Further-
more, two esophago-bronchial fistulas, two esophago-
vascular fistulas, and one esophago-mediastinal fistula
occurred; expandable stents were inserted to close
these fistulas in four patients.

DISCUSSION

Despite considerable progress in diagnostic tech-
niques in recent years, many patients are still given

a diagnosis of ¢T4 cancer of the thoracic esophagus.
Surgical resection alone cannot improve outcome and
quality of life in such patients.! In this study, we gave
CRT, consisting of FP therapy with external irradi-
aticn, to patiéents with ¢T4 cancer of the esophagus to
assess its therapeutic usefulness and the response to
subsequent  surgery. The  overall response
(CR + PR) rates and CR rates were extremiely high
(76% and 24%, respectively). Moreover, the survival
rate in the patients whose tumors were resected was
high. However, several problems associated with
CRT remain to be solved.

First, we often found a discrepancy between
clinical response and histopathological response in
patients who underwent resection. This finding sug-
gested that clinical response is not identical to
microscopic response. The clinical response of patient
5 was underestimated. In contrast, the clinjcal
response of patients 1 and 2 was overestimated.
Although these patients had a CR, histologic exam-
ination of the resected specimen revealed a micro-
scopic cancer mest in the muscularis. Such
microscopic evidence of cancer cannot be detected
by conventional clinical examination. The risk of
underestimation or overestimation of the response to
treatment during follow-up is thus an important
concern. Improved diagnostic techniques and more
accurate criteria for evalvating the clinical and
microscopic response to treatment are required.

Another problem of CRT is severe adverse effects,
especially immunosuppression during or after CRT
{or both). Although patients were given recombinant
thG-CSF to control Jeukocytopenia, one patienit died
of severe sepsis; pneumonitis, pneumonia, and a giant
subcutaneous abscess were also observed. Many
patients with ¢T4 esophageal cancer cannot orally
ingest adéquate amounts of food because of tumor
stenosis, and their nutritional and immune status is
often poor. Furthermore, bowel rest as a result of
fasting can cause unfavorable complications such as
bacterial translocation.'* In such patients, CRT
worsens immunosuppression. To improve this situ-
ation, we gave enteral nutrition during treatment, but
it was very difficult to restore immune status,
Recently, a combination of low-dose CDDP and
5-FU has been shown to be effective and safe.!s In a
previous pharmacokinetic study, we showed that
changing the administration schedule of CDDP in FP
therapy affects therapeutic response and toxicity.!$ It
is important to develop an optimal schedule for
giving CDDP and 5-FU with external irradiation.!’
Other measures to improve immune status, such as
treatment with glutamine or immune-enhancing
agents, should be developed for patients who receive
CRT and subsequently undergo tumor resection, '$

The final problem of CRT is the duration of
response. Although many patients initially respond to
CRT, the duration of response is often unsatisfactory.



In only one patient with CR was the disease
considered to have been cured (duration of response,
2175 days). In the patients whose tumors were not
resected, disease recurred within 1 year even when
there was no evidence of residual tumor. These
findings imply that there is no effective way to inhibit
tumor growth in outpatients. Achievement of this
- goal must await further research.-

CONCLUSIONS

CRT is effective against ¢T4 esophageal cancer, and
patients whose tumors can be completely resected
have a good chance of a cure. CRT may be beneficial
when used as neoadjuvant therapy against locally
advanced esophageal cancer. However, CRT can
cause severe toxic reactions and immunosuppression,
the outcome of which is rarely lethal. Careful
management during and after CRT is mandatory.
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