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Results of Radiation Therapy for Squamous Cell Carcinoma
of the Esophagus

Ha Chung Chun, M.D. and Myung Za Lee, M.D.

Department of Therapeutic Radiology, Hanyang University College of Medicine, Seoul, Korea

Purpose: This study was designed to evaluate the effectiveness and prognostic factors for patients treated with
postoperative radiation therapy following surgery or with radiation therapy alone for squamous cell carcinoma of
the esophagus.

Materials and Methods: We retrospectively analyzed 132 esophageal cancer patients treated with postoperative
radiation therapy following surgery or patients who were treated with radiation therapy alone at our institution from
1989 to 2006. Thirty—five patients had stage Il disease, 88 patients had stage Ill disease and nine patients had
stage IV disease. Tumors were located at the upper esophagus in 18 patients, the mid esophagus in 81 patients
and the distal esophagus in 33 patients. Sixty patients were treated with radiation therapy alone and 72 patients
were treated with postoperative radiation therapy following surgery. Eight patients received a dose less than 40
Gy and 78 patients received a dose of 40 to 50 Gy. The remaining 46 patients received a dose of 50 to 60 Gy.
The majority of patients who underwent postoperative radiation therapy received a dose of 45 Gy.

Results: Actuarial survival rates for all of the patients at two years and five years were 24% and 5%, respectively.
The median survival time was 11 months. Survival rates for patients who underwent postoperative RT at two
years and five years were 29% and 8%, respectively. The corresponding survival rates for patients who received
radiation alone were 18% and 2%, respectively. Survival rates at two years and five years were 43% and 15%
for stage Il disease, 22% and 2% for stage Il disease and 0% and 0% for stage IV disease, respectively; these
findings were statistically significant. Two—year survival rates for patients with upper, middle and distal esoph—
ageal cancer were 19, 29% and 22%, respectively. Although there was a trend of slightly better survival for
middle esophageal tumors, this finding was not statistically significant. Complete response to radiation was
achieved in 13 patients (22%) and partial response to radiation was achieved in 40 patients (67%) who received
radiation alone. No response to radiation was noted in seven patients (12%). A statistically significant difference
in survival rates was seen between patients that had a complete response and patients that had a partial
response. Two—year survival rates for patients that had a complete response versus patients that had a partial
response were 31% and 17%, respectively. There were no survivors for patients with no response as determined
at two-year follow—up.

Conclusion: We conclude that radiation therapy is an effective treatment for esophageal cancer. Stage and
response to radiation therapy were noted to be prognostic factors. A more effective treatment modality is needed
to improve long term survival because of the relatively dismal prognosis for this tumor.
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Patients who have carcinoma of the esophagus are mainly
treated with surgery, while the patients who have either
advanced disease or risk for surgical procedure are prefer-
entially treated with radiation."” Radiation therapy is an in-
tegral component to achieve long term local palliation in the

management of the esophageal cancer. While treatment of
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choice for early stage esophageal cancer, it is not clear
whether surgery is better treatment for more advanced tumor
or not.> In general, it is reported that 5 year survival rate for
esophageal cancer is approximately 10%.>® This dismal pro-
gnosis is probably due to the fact that there is difficulty in
achieving local control following surgery or radical radiation
therapy. Also there is a report suggesting that result of
radiation therapy for early stage esophageal cancer is not

worse than that of surgery alone.”

Therefore, esophageal
cancer could be treated by radiation therapy alone with
curative aim.

Postoperative adjuvant radiation therapy following surgery
or combined chemotherapy has been used to improve not only
local control but also long term survival rate. Several studies
demonstrated that postoperative radiation therapy reduces local
recurrence rate and improves 5 year survival rate compared
with the results which could be achieved by surgery alone.”””

One hundred thirty two esophageal cancer patients treated
with postoperative radiation therapy following surgery or radi-
ation alone at our institution from 1989 to 2006 were retro-
spectively analyzed. We also evaluated the effectiveness of
radiation treatment and prognostic factors affecting survival

rates.

Materials and Methods

We retrospectively analyzed total of 132 esophageal cancer
patientstreated with postoperative radiation therapy following
surgery or radiation therapy alone at our institution from 1989

through 2006. One hundred twenty six patients were male and

Table 1. Patients Characteristics (N=132)

Characteristics No. of patients
Sex Male 126
Female 6
Age Range 40~81
Median 60
Stage I 35
i 88
v 9
Location Upper 18
Mid 81
Lower 33
Tumor size 5 cm or less 56
more than 5 cm 76

remaining 6 patients were female with male to female ratio of
21 (Table 1). Median age of patients was 60 years with range
of 40 to 81 years. All of the patients were histologically
diagnosed through endoscopic esophageal biopsy and they
were squamous cell carcinoma. Patients with adenocarcinoma
were excluded from this study. Patients were staged according
to American Joint Committee on Cancer Staging System.
Thirty five patients had stage II disease. Eighty eight patients
had stage III and remaining 9 patients did stage IV disease.
Location of the tumor was evaluated by esophagogram,
endoscopic findings and CT of the chest. Tumor was located
at upper esophagus in 18 patients, mid esophagus in 81
patients and distal esophagus in 33 patients, respectively as
shown in Table 1. Fifty six patients had the tumor with 5 cm
or less in length and remaining 76 patients had the tumor
with more than 5 c¢cm in length.

Sixty patients were treated with radiation therapy alone and
72 patients were treated with postoperative radiation therapy
following surgery. Patients treated with radiation therapy and
chemotherapy without surgery were excluded from the study.
Linear accelerator producing 6 MeV or 10 MeV photons was
employed to treat all of the patients. Barium swallowing was
performed during the treatment planning procedure to identify
the tumor location. Parallel opposed anterior-posterior fields
were usually used at the initiation of the treatment. After
delivering 4,000 cGy, three field technique or bilateral two
fields were employed to take off the spinal cord. Eight
patients received less than 40 Gy and 78 patients did 40 to 50
Gy. Remaining 46 patients received 50 to 60 Gy. Majority of
postoperative radiation therapy group received 45 Gy as sho-
wn in Table 2.

Patients were followed by us or their referring physicians

one month after completion of the radiation therapy and at

Table 2. Distribution of Patients According to Delivered
dose

Delivered dose  RT* alone vs OpJr +RT Total

Less than 40 Gy 6 2 8
40~50 Gy 8 70 78
50~60 Gy 46 0 46
Total 60 72 132

*radiation therapy, Toperation
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regular intervals thereafter. Pattern of the failure and treatment
related complications were not able to be evaluated because of
inadequate follow up. Survival rate was calculated by Kaplan
Meyer method and statistical significance was evaluated by

log rank test.

Results

Actuarial survival rates for entire patients at 2 and 5 years
were 24% and 5% respectively (Fig. 1). Median survival time
was 11 month. Survival rates for postoperative group at 2 and
5 years were 29% and 8%. Those for radiation alone group
were 18% and 2% respectively (p<0.05). More favorable
results in postoperative group compared with radiation alone

group is probably due to the fact that patients with more
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Fig. 1. Actuarial survival rates for entire, postoperative and
radiation alone group.
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Fig. 2. Survival rates according to Stage.

advanced unresectable disease were treated with radiation
alone.

Thirty five patients had stage II disease. Eighty eight
patients had stage III and remaining 9 patients did stage IV
disease. Survival rates at 2 and 5 years were 43% and 15%
for stage II, 22% and 2% for stage III, and 0% and 0% for
stage IV disease, respectively and this was statistically signi-
ficant (p<<0.05). Survival rates according to stage are shown
in Fig. 2. Two year survival rates for patients with upper,
middle and distal esophageal cancer were 19, 29% and 22%,
respectively. Although there was a trend of slightly better
survival in middle esophageal tumor, this was not statistically
significant.

In radiation alone group, response to radiation therapy was
evaluated. Complete response to radiation was achieved in 13
patients (22%) and partial response was achieved in 40
patients (67%). No response to radiation was noted in 7
patients (12%). There was statistically significant difference in
survival rates between complete response group and partial
response group as shown in Fig. 3. Two year survival rates
for complete vs partial group were 31% and 17% (p<0.05).
No survivors were noted in no response group at 2 year

follow up.

Discussion and Conclusion

Although the esophageal cancer is not a very popular

tumor, mortality rate is remarkably high. Recently multi-

disciplinary ~approach including surgery, radiation and
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Fig. 3. Survival rates for complete response group vs partial
response group in patients treated with radiation alone.
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chemotherapy has been preferred. However, approximately
20% of patients with esophageal cancer were noted to have
the distant metastases at the time of diagnosis."” Postoperative
radiation therapy has been employed to eradicate remaining
microscopic or gross residual tumor after surgery or to palliate
patients following surgery. In literature review done by Earlam
and Cunhamelo, they reviewed 8,400 patients treated with
radical radiation therapy.'® For entire group of patients, 1, 2
and 5 year survival rates were 18, 8% and 6%, respectively.
Also they documented results of postoperative radiation
therapy and range of 1, 2 and 5 year survival rates were 42~
46%, 8~27% and 6~20%, respectively.

Several reports demonstrated that surgery followed by
postoperative radiation therapy could result in promising long
term urvival rate."' "> DeMeester et al. showed that surgery
and radiation therapy resulted in 35% of 5 year survival rate
compared with 16% in surgery alone."” They suggested high
dose postoperative radiation therapy following surgery might
eradicate microscopic residual tumor and eventually improve
survival for those patients. Also Harrison et al. showed im-
proved survival in patients treated with combined modality.B)
They reported that 1 and 2 year survival rates in postoperative
group were 65% and 35% and corresponding survival rates in
radiation alone group were 19% and 15%, respectively. In our
study, survival rates for postoperative group at 2 and 5 years
were 29% and 8%. Those for radiation alone group were 18%
and 2% respectively. More favorable results in postoperative
group compared with radiation alone group is probably due to
the fact that patients with more advanced unresectable disease
were treated with radiation alone.

Petrovich et al. reported that 2 year survival rates for Stage
I, II, III and IV were 29, 24, 5% and 3%, respectively (p
<0.001). In that study, median survival for entire patients was
12 month and 5 year survival rate was 42%.' In our study,
survival rates at 2 and 5 years were 43% and 15% for stage
I, 22% and 2% for stage III, and 0% and 0% for stage IV
disease, respectively and this was statistically significant. Also
several reports documented that prognostic factors affecting
treatment results are age, stage, tumor size, hemoglobin level

L) 13,14,17,18
and response to radiation. )

There was statistically
significant difference in survival rates between complete re-
sponse group and partial response group in this study. Two

year survival rates for complete vs partial group were 31%

and 17%. No survivors were noted in no response group at 2
year follow up.

Based on this study, we conclude that radiation therapy is
an effective treatment for esophageal cancer. Stage and re-
sponse to radiation therapy were noted to be prognostic
factors in our study. Further effective treatment modality
would be needed to improve long term survival because of

relatively dismal prognosis in this tumor.
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