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Abstract

AlM: This retrospective study was designed to analyze the
results and the failure patterns of late course accelerated
hyperfractionated radiotherapy for clinical T;..NoMg
esophageal carcinoma.

METHODS: From Aug. 1994 to Feb. 2001, 56 patients with
clinical T,,esophageal carcinoma received late course
accelerated hyperfractionated radiotherapy in Cancer Hospital,
Fudan University. All patients had been histologically proven
to have squamous cell carcinoma (SCC) and were diagnosed
to be T;,NoM, by CT scan. All patients were treated with
conventional fractionation (CF) irradiation during the first two-
thirds course of the treatment to a dose of about 41.4Gy/
23fx/4 to 5 weeks, Which was then followed by accelerated
hyperfractionation irradiation using reduced fields, twice daily
at 1.5Gy per fraction, to a dose about 27Gy/18 fx. Thus the
total dose was 67-70Gy/40-43fx/40-49 d.

RESULTS: The 1-, 3- and 5-year overall survival was 90.9 %,
54.6 %, 47.8 % respectively. The 1-, 3- and 5-year local
control rate was 90.9 %, 84.5 % and 84.5 %, respectively.
Twenty-five percent (14/56) patients had distant metastasis
and/or lymph nodes metastasis alone. Eight point nine percent
(5/56) patients had local disease alone. Another 3.6 % (2/
56) patients had regional relapse and distant metastasis.

CONCLUSION: Late course accelerated hyperfractionated
radiotherapy is effective on clinical T,., esophageal carcinoma.
The main failure pattern is distant metastasis.
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INTRODUCTION

Surgery has been the main treatment method for clinical Ti.,
esophageal carcinoma. But the treatment of upper thoracic
esophageal carcinomaischallenging. Theintimate relationship
of the esophagus to the airway, arch of the aorta, and recurrent
laryngeal nerve poses special technical problems. Radiotherapy
is as effective as surgery, and preserves esophagus.

In 1988, Shi designed the schedule of late course accel erated
hyperfractionated radiotherapy (LCAF) on SCC of the
esophagus. The results were very encouraging. The 5-year
survival and local control rate were markedly improved in the

LCAF group. Compared with CF radiotherapy, the 5-year
overall survival of 34 % versus 15 % was statistically
significant, the local control rate was 55 % versus 21 %Y.
However, the outcome of clinical T,., esophageal carcinoma
treated with LCAF has not been investigated extensively.
Therefore, we conducted aretrospective evaluation of clinical
Tiopatients treated with LCAF.

MATERIALS AND METHODS

Materials

From August 1994 to February 2001, 56 patients with clinical
T1.2NoM SCC of esophaguswere treated by L CAF radiotherapy
in the Department of Radiation Oncology, Cancer Hospital,
Fudan University. All patients had detailed medical records.
Pretreatment evaluation generdly included history and physical
examination, complete blood cell count, chest radiograph, chest
computed tomographic (CT) scan, esophageal barium
examination, ultrasonic examination for abdomen, including
liver, kidney, spleen, and retroperitoneal lymph nodes. All
patients were restaged according to the TNM classification of
the International Union Against Cancer (devised in 1997). The
patients eligibility for this study was as follows: (1) Primary
lesion was single, and a flat plane separating the esophageal
mass from the periesophageal structureswasvisibleon al CT
sections. (2) Mediagtinal and upper abdominal lymph nodeswere
smaller than 5 mm on short-axis diameter. And (3) No
supraclavicular lymph nodesand distant metastasis. The patients

clinical characteristicsarelisted in Table 1.

Table 1 Pretreatment characteristics

Characteristic n %
Age(years)
<65 30 53.6
=65 26 46.4
Median 59.5
Range 40-74
Gender
Male 41 73.2
Female 15 26.8
T stage
T1 2 3.7
T2 54 96.3
Site
Cervical 2 3.6
Upper-thoracic 19 33.9
Middle-thoracic 34 60.7
Lower-thoracic 1 1.8
Length (cm)
<5 25 44.6
>5 31 55.4
Median 5.8
Range 2.0-9.0
Thickness of wall (cm)
<15 42 75.0
>1.5 14 25
Median 1.2
Range 0.5-2.7
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Methods
Radiation source was 6MV or 18 MV linear accelerator. The
design of the radiation fields was based on the diagnosis by
CT and barium examinations. For patients with lesionsin
cervical region, two anterior oblique fields with wedge filters
were used. For patients with lesions in the thoracic a three-
field approach was used: one anterior and two posterior oblique
portals. The width of the fields was adjusted to cover gross
tumor with 2 cm to 3 cm margins to include the subclinical
lesions and the length of thefield should cover clinical tumors
with 3 cm to 5 cm extended margin at both ends of the lesion.
All patientsreceived 1.8Gy per fraction, five fractions aweek
during the first two thirds of the course of radiotherapy to a
dose of about 41.4Gy/23fx/4 to 5 weeks. This was then
followed by accelerated hyperfractionation using reducing
fields, twice daily at 1.5Gy per fraction with a minimum
interval of 6 hours between fractions. The dose contributed by
the accel erated technique was about 27Gy. Thetotal dosegiven
to the clinical tumor was 67-70Gy/40-43fx/40-49d. No
prophylacticirradiation was given to the supraclavicular region.
Details of the schedule had been reported previouslyt¥.
End-pointsin this analysis were overall survival and local
control. Death from any cause was calculated from the date of
radiotherapy until death or last follow-up evaluation. Patterns
of failurewerefirst failure (local, regional, or distant), timeto
any local failure, and time to any distant metastasis. If
recurrences occurred within 60 days of each other, they were
counted simultaneously. The time to these end points was
calculated from the date of treatment until disease relapse or
last follow-up.

Four patientswere lost to follow-up. Median follow-up for
the survival patients was 38.0 months (range 5-67 months),
follow-up rate was 92.9 %.

The statistics was done by SPSS (Version 10.0). Survival
rate and local control rate were estimated by the Kaplan-Meier
method.

RESULTS

Acute toxicities (RTOG)

Theincidence of grade 1, 2, 3 and 4 of acute radiation-induced
bronchitis was 19.6 % (11/56), 17.9 % (10/56), 3.6 % (2/56),
and 1.8 % (1/56), respectively. Theincidence of grade 1, 2, 3
and 4 of acute radiation-induced esophagitiswas 25.0 % (14/56),
46.4 % (26/56), 10.7 % (6/56), and 0 % (O cases), respectively.

Late complications (SOMA)

Three patients (53.6 %) developed grade 2 radiation-induced
late esophageal stenosis, and one patient (1.8 %) developed
grade 3 esophageal stenosis (the patient had required dilatation).
One patient (1.8 %) developed grade 2 late pneumonary
fibrosis. Two patients (3.6 %) died of late complications (1
case died of pneumonary fibrosis, 1 case died of myelitis).

Survival rates and local control rates

The overall survival curve and the local control rates for all
patients are shown in Figure 1, 2. The overall survival rate at
1-, 3- and 5-year was 90.9 %, 54.6 % and 47.8 %, respectively.
Theloca control rate at 1-, 3- and 5-yearswas 90.9 %, 84.5 %
and 84.5 %, respectively.

Failure patterns

The patterns of first failurearelisted in Table 2. The main first
failures were local regional failure and distant metastasis
(including lymph metastasis). Twenty-five percent (14/56)
patients had distant metastasis and/or lymph nodes metastasis
alone. Eight point nine percent (5/56) had local disease alone.

Another 3.6 % (2/56) had local regional relapse and distant
metastasis. The median local regional failuretime was9 months
(rang: 0-18 months). The median distant metastasis time was
17.5 months (rang: 7-65 months).
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Figure 1 The overall survival rates for clinical T,, esophageal
carcinoma treated with LCAF radiotherapy.
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Figure 2 The local control rates for clinical T,., esophageal car-
cinoma treated by LCAF radiotherapy.

Table 2 First treatment failures

First failure n %
None 31 55.4
Local/regional only 5 8.9
Distant only 14 25.0
Local/regional/distant 2 3.6
Hemorrhage 1 1.8
Complications 2 3.6
Unknown 1 1.8
Total 56 100
DISCUSSION

Surgery is the main treatment for clinical T,., esophageal
carcinoma. In anationwide surgical seriesfrom 1983 to 1987
in Japant?, the survival rate of 127 patients with mucosal
tumors was 92.26 % at 1 year, 81.09 % at 3 years, and 89.85 %
at 5 years. A total of 533 patients with submucosal tumor
had survival rate of 83.51 % at 1 year, 66.76 % at 3 years, and
59.66 % at 5 years. T, classification by UICC (1987) combines
mucosal and submucosal tumors. Seven hundred forty patients
with invasion to the muscularis propria, equal to T, by UICC
classification, had survival rate of 69.86 % at 1 year, 41.88 %
at 3 years, and 34.47 % at 5 years. Because a nearly total
esophagectomy is often required, higher mortality and
morbidity occur often. Orringer®® reported 800 patients with
cancer of the intrathoracic esophagus and cardia treated with
transhiatal esophagectomy. Major complications included
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anastomotic leaks (13 %), recurrent laryngeal nerve injury
(7 %), wound infection (3 %), pulmonary complications (2 %),
bleeding (1 %), and chylothorax (1 %). More than 90 % of
patients were discharged within 21 days of hospitalization.
Complicationswere more severein the patientswith carcinoma
of upper thoracic esophagus. The operation of upper thoracic
esophageal cancer is challenging. The intimate relationship of
the esophagus to the airway, arch of the aorta, and recurrent
laryngeal nerve poses special technical problems. The survival
rate is often lower, and the mortality and morbidity are often
higher. Vigneswaran!¥ reported 49 patients treated with
extended esophagectomy. There was one postoperative death
(2.0 %). Fifteen patients (30.6 %) had a cervical anastomotic
leak, and all occurred in patients with a gastric conduit. L eaks
occurred in 5 of 10 (50 %) substernally placed stomachs and
in 10 of 36 (27.7 %) transposed through the esophageal bed.
Wound infection occurred in five patients. Postoperative vocal
cord paralysis developed in 11 patients (22.4 %) and was
unilateral in 10 and bilateral in one. Six patients developed
pulmonary complications. Ten patients (20.8 %) developed
mild to severe late dysphagia, which was a result of benign
stenosisin eight patients and recurrent carcinomain two. Four
patients required dilatations.

Chemoradiotherapy has been widely used in Western
countries. Reports on definitive chemoradiotherapy for clinical
T1»esophageal carcinoma are few. Zenone et al. concluded
that the combined multimodality therapy, might be an
aternativeto radical surgery, based on 5-year surviva of 56.3
% for T, patientsand 29.8 % for T, patients®. Rocaet al. also
suggested the feasibility of organ preservation in areport using
intensive chemoradiotherapy!”. Murakami et al reported in a
randomized study comparing chemoradiation with surgery that
overall 1- and 3-year survival rates were 100 % and 83 % in
the T./protocol group versus 82 % and 72 % in the T,/surgery
group (P=0.36), and 100 % and 51 % in the T,/protocol group,
versus 95 % and 68 % in the T./surgery group (P=0.61),
respectively. There was no treatment-related mortality in either
group. The rate of esophageal conservation was 92 % in the
T,/protocol group and 58 % in the T,/protocol group?. These
results indicate that chemoradiation for clinical T,., patientsis
afeasibleradical treatment. However, there has been no report
that compares surgery and chemoradiotherapy. Although there
was a significant improvement in local control and overall
survival with combined multimodality therapy compared with
radiation therapy alone, the combined treatment had more
severe and life-threatening hematologic side effects. Grade 3-5
acutetoxicity was seen in 64 % of patientstreated by concurrent
chemoradiotherapy, much higher than 28 % in patients treated
by radiotherapy alone. Approximately 80 % of patients
completed chemotherapy according to the protocol guidelines.

In China, Shi®™® modified the concomitant boost schedule
designed by Anderson Cancer Center to LCAF radiotherapy
on SCC of the esophagus. The results were very encouraging.
The 5-year survival and local control rate were markedly
improved in the LCAF group. Compared with CF radiotherapy,
the 5-year overall survival was 34 % versus 15 % which was
dtatistically significant, the local control rate was 55 % versus
21 %. Henceforth, more randomized and retrospective trials
confirmed the results™®. LCAF radiotherapy is the most

frequently used radiotherapeutic management for localized
SCC of esophageal carcinoma in some cancer hospitalsin
Chinaincluding our department.

The survival rate and local control rate are comparable with
operation and chemoradiotherapy in the patients treated with
L CAF radiotherapy alone. Esophagus can be preserved, and
the severe complications can be decreased. In the retrospective
study, most patients were clinical stage T,NoM,, at upper
thoracic and middle thoracic. The 5-year survival ratewas 47.
8 %, and the 5-year local control rate was 84.5 %. Grade 3-5
acute radiation-induced toxicities were 16.1 %. The incidence
of grade 3-5 late complications was 7.0 %.

In analyzing failure patterns, there was significant difference
between the patientsin early-stage and advanced-stage. Local/
regional recurrence was the main reason of failure in the
advanced patients treated with conventional radiotherapy.
Forty-two percent patients died of local recurrence, and
nineteen percent patients died of metastasis in the advanced
patients treated with LCAF radiotherapy!™. Forty-five percent
patients had local regional disease as the first failure, distant
metastasis as the first failure occurred in 13 % of concurrent
chemoradiotherapy'?. In our retrospective study, distant
metastasis rate (28.6 %) increased significantly, and local
regional recurrent rate (12.5 %) decreased markedly.
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