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The Radiotherapy Result of Esophageal Cancer

Woong Ki Chung, M.D., Sung Ja Ahn, M.D. and Byung Sik Nah, M.D.

Department of Therapeutic Radiology, Chonnam University Hospital, Kwangju, Korea

Ninety patients of esophageal cancer treated with radiation since November 1985 to June 1980
at the Department of Therapeutic Radiology, Chonnam University Hospital, were analysed retro-

spectively regarding survival.

Seventy five patients (94.9%) revealed squamous cell carcinoma in its histologic type, and
most of patients were in advanced stage with 25 patients (27.8%) of T2 and 64 patients (71.1%)

of T3.

Minimum follow up period was 12 months and median was 5 months. Overall actuarial 2 year
survival rate was 11.6%. Two year survival rates according to the parameters such as treatment
aim, T stage, site, length, radiation dose and response were compared and resulted that survival
by tumor length only had statistically significant impact on survival of esophageal carcinoma.
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INTRODUCTION

Esophageal cancer is one of the disabling ill-
ness with poor prognosis. Five year survival is less
than or around 10% with radiation therapy'®. The
best result of 20% reported by Pearson et al® was
not duplicated by others. The dismal failure of
conventional treatment modalities (esophagec-
tomy and radiation) to control disease has been a
challenge for clinical investigations who continually
look for new innovative approach?.

We studied retrospectively 90 cases of eso-
phageal cancer treated with radiation at the
Department of Therapeutic Radiology, Chonnam
University Hospital from November 1985 through
June 1990 to evaluate the survival by several fac-
tors. We tried to find appropriate indicators to
anticipate better survival with radiation therapy in
esophageal carcinoma.

MATERIALS AND METHODS

During the 3 years and 8 months period since
November 1985 to June 1990 one hundred and
seventeen patients of esophageal cancer visited
the Department of Therapeutic Radiology, Chon-
nam University Hospital for radiation therapy. Of
these 13 patients who had not have planned treat-
ment completely and 7 patients treated as adjuvant
after radical esophagectomy were excluded from
this analysis. Six patients who refused radiotherapy
and one patient of local recurrence after operation

with distant metastases were also excluded. Ninety
patients of esophageal cancer were the basis of
this retrospective analysis (Table 1).

Of the ninety patients included in this analysis
eighty six were male and four were female. The age
ranged from 45 years to 79 years and median was
59 years. Of seventy nine histologically proven
patients 75 cases (94.9%) was the squamous cell
type. TNM clinical staging system was applied in
these patients®. The length of tumor involvement on
esophagogram was evaluated and local extention
was determined by computed tomography of
chest. Of 78 patients treated with radical aim one
patient had T1, 23 patients (29.5%) had T2 and 54
patients (69.2%) had T3. Twelve patients of pallia-
tive aim comprised of 2 patients of T2 and 10

Table 1. Patient Classification by Treatment Modality *

Modality No. of Patient
Radiotherapy 20
Radical 78
Palliative 12
Radical esophagectomy + Radiotherapy 7
Incomplete treatment 13
Postoperative recurrence 1
No treatment 6
Total 117

* Patients seen in Department of Therapeutic Radio-
logy since November 1985 to June-1990.
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patients of T3.

In this study 14 patients had upper thoracic
lesions and 52 patients developed in mid-thoracic
region. Twenty one patients had lower thoracic
lesions. Three patients had cervical lesions. The
length of involvement on esophagogram of
patients treated radically revealed less than 5cmiin
13 patients, 5~10cm in 56 patients and more than
10 cm in 8 patients (Table 2).

All patients were treated with linear accelerator
producing 6 MV X-ray (Mevatron, Siemens Co.).
Total dose delivered to primary tumors with radical
aim ranged between 3960 cGy and 7200 cGy with
daily 180 or 200cGy. The patients treated with
palliative aim received 1500 to 5280 cGy with vari-
able daily dose of 150~300 cGy. Most of patients
were resimulated at 4000 cGy level to change the
beam direction for sparing spinal cord. Most
patients treated with radical aim received more
than 5000 cGy to primary site (about 1500 ret)
(Table 3). Treatment volumes included the primary
tumor with minimum 5cm margin proximally and
distally, and adjacent mediastinum was covered. In
case of lower thoracic esophagus celiac lymph
node area was covered to radiation port.

Table 2. Patient Characteristics

The radiation response was determined by
esophagogram performed after treatment. A com-
plete remission was defined as near 100% regres-
sion of disease as seen on esophagogram. Partial
remission was defined reduction of tumor but iess
than 100% resolution of disease as seen by eso-
phagogram.

Sixty one patients were followed by mail, 22
patients by examination at hospital, and 7 patients
by contact with relatives. Minimum follow up period
was 12 months. Median follow up period was 5
months (range:1-44 months). 23 patients (25.6%)
were lost to follow up (Table 4). Survival rate was
calculated by Kaplan Meier method and signifi-
cance between two groups was estimated with
logrank test.

RESULTS

Of 58 patients evaluated regarding radiation
response by esophagogram, thirty four patients
(59%) showed complete remission and 21 patients
(36%) showed partial remission. Two patients
showed no response to radiation. One patient
showed progression of disease during irradiation.

Table 3. Radiation Dose in Esophagea! Cancer

Characteristics No. of patients (%)

Sex
Male 86 (95.6)
Female 4(44)
Age
Range 45 — 79
Median 59
Histology *
Squamous cell 75 (94.9)
Adenccarcinoma 3( 3.8
Undifferentiated 1(1.3)
Stage
T 1(1.0)°
T2 25 (27.8)
T3 64 (71.1)
Site
Cervical 3(3.3)
Upper thoracic 14 (15.6)
Mid—thoracic 52 (57.8)
Lower thoracic 21 (23.3)

* Information was not available in 11 patients.

No. of patients

Dose
Radical Palliative
Rad
< 5000 1 10
5000 — 6000 18 2
> 6000 49 -
Ret
< 1500 11 6
1500 — 1700 18 3
> 1700 49 3
Table 4. Follow up of Patients
No. of patients
Followed 67
Lost 23
period {months)
<2 6
2-4 6
4—-86 5




Esophagogram was not performed in 32 patients
and response could not be evaluated (Table 5).
Overall actuarial survival rate was 11.6% at 2 years

Table 5. Radiation Response of Esophageal Cancer

No. of Patients (%)
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and median survival was 5.6 months (Fig. 1). Two
year survival rate by radical and palliative aim was
12.3% and 10% respectively, but this difference was
not significant statistically (p>0.05) (Fig. 2). Two
year survival rate of patients treated with radical
aim by T stage had 14.9% with T2 and 11.0% with T3,
and difference between two groups was not signifi-

Response cant statistically (p>0.05) (Fig. 3).
m T2 T3 Total Survival rate by tumor site were 10.0%, 6.4% and
Complete remission 1 10 23 34 (586) 0% in upper, middle and lower thoracic esophagus
Partial remission — 14 17  21(36.2) respectively, and this difference was not significant
No response _ _ 2 2( 3.4) statistically (p>>0.05) (Fig. 4). Two year survival rate
Progression of _ 1 _ 10 1.7) according to the involved length revealed 25.4%,
disease 14.0% and 0% in less than 5 cm, 5~10 cm and more

* Esophagogram was not available after completion of
radiation therapy in 32 patients,
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Fig. 3. Actuarial survival of esophageal cancer by T-stage.
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Fig. 4. Actuarial survival of esophageal cancer by site.

ret and more than 1700 ret had no significant
difference (12.7%, 26.3% vs. 12.3%, p>0.05) (Fig.
6). The patients with complete remission of tumor
on esophagogram showed 10.8% of survival at two
years and those with partial response showed 6.3%
and this difference was not significant statistically
(p>0.05) (Fig. 7).

DISCUSSION

It is well known that esophageal cancer extends
easily into the locoregional tissue because of its
characteristic anatomical structure. Most patients
have locally advanced disease when first diagnos-
ed and poor performance status. There is no

fibrous serosa acting as a barrier to the spread of
tumor beyond the confines of esophageal wall.
Rich lymphatic networks in the submucosa and
muscularis facilitate the spread of tumor circumfer-
entially, transmurally and longitudinally. Distant
spread of tumor within the esophagus is relatively
common®7.

Despite modern technical advance in radiation
therapy, the prognosis of esophageal cancer is still
poor, and so five year survival figures for most
population generally lower than around 10% with
surgery or radiation therapy and only slightly higher
when a combination of the two are used in the
management of local disease"?. While most would
agree that early esopageal cancr is best treated by
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Fig. 5. Actuarial survival of esophageal cancer by length.
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Fig. 6. Actuarial survival of esophageal cancer by dose.

surgical resection, there is no consensus on the
best management for esophageal cancer that is
regarded as inoperable because of its extent or the
patient’s fitness®.

Pearson reported overall 5 year survival rate of
17% for a group of 288 patients treated definitely
with radiation and overall 5 year survival of 11% for
a group of 432 patients treated with radiacal
surgery®. The Royal Marsden experience'® showed
11% 3 year and 7% five year survival among 263
patients irradiated between 1933 and 1963 for
esophageal disease. In the Princess Margarett
Hospital Beatty et al'V reported that none of the 176
patients treated with radical aim including radiation
and surgical resection survived 5 years and sug-
gested poor survival of esophageal carcinoma.

The modestly encouraging 20% 5 year survival
reported by Pearson® in 1969 has not been du-
plicated by other investigators. The authors
analysed 90 patients of esophageal cancers treat-
ed by irradiation since November 1985 to June 1990
and overall 2 year survival rate revealed 11.6% and
this was similar to the Royal Marsden experience in
1966. Our results was relatively lower than other
reports®3® and this was thought to be the result of
that most of patients treated were in advanced
stage of T2 (27.8%) and T3 (71.1%). Radiation
therapy series are generally comprised of patients
with more advanced disease who are referred
because of inoperability?.

The most important pretreatment factors in
identifying patients who responded treatment were
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Fig. 7. Actuarial survival of esophageal cancer by response.

the size of the primary lesion and the degree of
obstruction'®. By Beatty et al's report'? patients
with primary lesion less than 5cm in length re-
sponded to treatment in 100% of cases and the
incidence of response decreased to 29% survival
for lesions over 10cm in length. The authors
analysed survival rate by involved length.

As a result the patients who had developed local
tumor infiltration less than 5c¢cm in length on eso-
phagogram showed 25.4% and those with 5 to 10
cm had 14% of survival at the end of 2 years and the
patients more than 10 cm revealed 12.5% of survival
at 6 month (p<0.05). This result suggested the
impact of tumor size on survival.

10% to 33% of reported esophageal cancer
arise in the cervical region, and traditionally the
majority of these lesion have been managed with
irradiation'>'®, Pearson'® reported 29% 5 year
survival (5 of 17) in patients presenting with post-
cricoid region tumors treated with orthovoltage
irradiation and 25% 5 year actuarial survival in 43
patients treated with megavoltage irradiation.

In this study only 3 patients of cervical esopha-
gus lesion were seen. According to the Beatty et al’
s report' only 22% of cervical primary esophagus
lesion responded to irradiation compared with
66% response in the thorax and abdomen, and no
difference was observed between upper, middle
and lower thoracic or abdominal esophagus
lesion'?. This study showed 10%, 6.4%, 0% in
upper, mid and lower thoracic esophageal car-
cinoma and best results in upper esophageal
lesion, but had no statistical significance.

Treatment volume, total tumor dose and

fractionation are major determinants of response
and cure in radiation therapy and are issues that
remain unsettied in the management of patients
with esophageal cancer'?. Foci of tumor involve-
ment have been documented 4~8cm beyond the
margins of primary tumor despite microscopically
uninvolved intervening regions of esophagus'®.
Many authors report the use of limited volume as
advocated by Pearson in which the primary eso-
phageal lesion is irradiated with approximately 5
cm of margin®.

The patients included in this study were treated
with limited volume in 82 cases covering the pri-
mary tumor with 5 cm margin and adjacent medias-
tinal structure. 8 patients were treated with large
field including the both supraclavicular lymph
nodes. Most of patients tolerated well to radiation.
At the Princess Margarett Hospital'¥ both large and
small field areas were compared to survival and
both showed an optimum area of about 120 cm?,
but neither of these findings was statistically signifi-
cant. Because of the wide variation in radiation
dosage, only patients receiving 5000 rads in 5
weeks were cosidered and it was then noted that
the large field correlated well with survival. An
optimum size of 100~140 cm? was identified.

Normally one would expect to see an increasing
survival with increasing dosage as more tumor
cells were killed and eventual decrease in survival
as the incidence of fatal complication increased.
Rider and Mendosa*® in 1969 reported the inci-
dence of pulmonary fibrosis as high as 80%
radiologically, while the dosage of radiation used
was 5000~7000 rads. Beatty et al'V reported the



incidence of pulmonary fibrosis as high as 7%
radiologically and the radiation dosage was 4000
~6000 rads.

They noted that the optimum range of radiation
was 4000~6000 rads in which the survival was
maximized and the complication rate was minim-
ized and no correlation between total dose and
survival. We usually planned total dose 6000~ 6500
cQy in case of curative aim with 180 cGy daily over
7 to 8 weeks and around 3000 cGy with 150~300
cGy daily in case of palliative aim. During irradia-
tion no serious radiation complication was obser-
ved except one paient developed massive eso-
phageal hemorrhage after 2160 cGy irradiation and
died of. Survival by radiation dose groups who
received less than 1500 ret, 1500~1700 ret and
more than 1700 ret had no significant difference in
this analysis.

Most investigators consider radical therapy to
be any dose regimen eqguivalent 1o or exceeding
the administration of 5000~6000 rad to the tumor
in standard, 180 or 200 rad fraction, over 5~6 wks
period",

Among 78 patients treated radically 58 patients
performed esophagography after radiation. Of
these 34 patients revealed complete remission and
21 patients showed partial remission. Two year
survival of patients showing complete remission
was slightly higher than partial remission group.

Curability of esophageal cancer is limited
because of its special anatomical features, and so
various treatment modality was studied. Combined
modality therapy of esophageal cancer involving
preoperative radiation has been employed by a
number of investigators. Some preoperative irradi-
ation series'®'” have improved substantial local
tumor resection rate, but overall result is poor as
seen in 5 year survival rate less than 20%. Launois
et al'® noted that preoperative irradiation did not
improve survival over esophagectomy alone in
randomized prospective trial.

Postoperative radiotherapy improved local con-
trol, but did not improve survival for patients with
lymph node involvement!*??  Kelson et al®*®
compared one hundred ten patients treated at the
Memorial Sloan-Kettering Center with combined
modality technique involving preoperative radio-
therapy and surgery, and with preoperative chemo-
therapy with surgery and radiation. They concluded
that resection rate seems to be higher (54% vs.
76%), neither preoperative radiation nor chemo-
therapy (with ciplatin and bleomycin) have had a
major impact on long term survival.
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The authors think that local irradiation of eso-
phageal cancer will not suffice to improve the long
term survival of patients, and effective chemother-
apy in combination with surgery or radiation, or
both is more promising approach to the treatment
of esophageal carcinoma.

CONCLUSION

Ninety cases of esophageal cancer treated with
radiation at the Department of Therapeutic Radiol-
ogy, Chonnam University Hospital, since Novem-
ber 1985 to June 1990 were analysed retro-
spectively. The results are as follows:

1) Of ninety patients treated with radiation 75
patients (83.4%) revealed squamous cell car-
cinoma in its histologic type.

2) Most of patients were in advanced stage with
25 patients (27.8%) of T2 and 64 patients (71.1%) of
T3.

3) Among 58 patients who have had esophago-
graphy after completion of radiotherapy complete
and partial remission was observed in 34 patients
(58.6%) and 21 patients (36.2%) respectively.

4) Overall 2 year survival rate was 11.6%.

5) Two year survival of radically treated patients
(12.3%) was higher than palliative group (10%) (p>
0.05). The patients of T2 stage revealed better
survival than those of T3 stage (14.9% vs 11.0%, P>
0.05). The upper thoracic lesion revealed Dbest
result in comparison with mid and lower thoracic
lesion (10%, vs. 6.4% vs. 0%, P>0.05). Survival rate
according to tumor length revealed 25.4%, 14.0%
and 0% in less than 5c¢m, 5~10 cm and more than
10 cm respectively (P<0.05).

Survival by radiation dose had no significant
difference between groups received less than 1500
ret, 1500~1700 ret and more than 1700 ret (12.7%
vs. 26.3% vs. 12.3%, p>0.05). The patients with
complete response showed better survival than
partial response (10.8% vs 6.8%, p>0.05).
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