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Radiation Therapy Alone for Early Stage
Non-small Cell Carcinoma of the Lung

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

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

Purpose : To evaluate the outcome of early stage non-small cell lung cancer patients who were treated
with radiation therapy alone and define the optimal radiotherapeutic regimen for these patients.

Materials and Methods : A retrospective review was performed on patients with sage | or Il non-small
cell carcinoma of the lung that were treated at our institution between June, 1987 and May, 2000. A total
of 21 patients treated definitively with radiation therapy alone were included in this study. The age of the
patients ranged from 53 to 81 years with a median of 66 years. All the patients were male. The medical
reasons for inoperability were lack of pulmonary reserve, cardiovascular disease, poor performance status,
old age, and patient refusal in the decreasing order. Pathological evidence was not adequate to charac-
terize the non-small cell subtype in two patients. Of the remaining 19 patients, 16 had squamous cell
carcinoma and 3 had adenocarcinoma. Treatment was given with conventional fractionation, once a day,
five times a week. The doses to the primary site ranged from 56 Gy to 69 Gy. No patients were lost to
follow-up.

Results : The overall survival rates for the entire group at 2, 3 and 5 years were 41, 30 and 21%, re-
spectively. The cause specific survivals at 2, 3 and 5 years were 55, 36 and 25%, respectively. An
intercurrent disease was the cause of death in two patients. The cumulative local failure rate at 5 years
was 43%. Nine of the 21 patients had treatment failures after the curative radiotherapy was attempted.
Local recurrences as the first site of failure were documented in 7 patients. Therefore, local failure alone
represented 78% of the total failures. Those patients whose tumor sizes were less than 4 ¢cm had a sig-
nificantly better 5 year disease free survival than those with tumors greater than 4 cm (0% vs 36%).
Those patients with a Karnofsky performance status less than 70 did not differ significantly with respect to
actuarial survival when compared to those with a status greater than 70 (25% vs 26%, p>0.05).
Conclusion : Radiation therapy alone is an effective and safe treatment for early stage non-small cell
lung cancer patients who are medically inoperable or refuse surgery. Also we believe that a higher radi-
ation dose to the primary site could improve the local control rate, and ultimately the overall survival rate.
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Introduction

The general consensus among the oncologists is that surgical
resection offers the optimum chance for cure in patients with
carly stage non-small cell carcinoma of the lung.” The role of

radiation therapy is typically confined to the patients with un-
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resectable lesions and to the small group of patients with
resectable disease either who are medically inoperable or who
refuse surgery. In some instances, patients choose radiation
therapy that has less potential of immediate treatment related
risks than surgery, even though it may be less effective in
achieving cure.” Several reports have documented the outcome
with radiotherapy alone for patients with potentially resectable
non-small cell lung cancer.” "

This study retrospectively analyzed the records of the patients
with early stage non-small cell lung cancer who were treated
with radiotherapy alone in our institution.

We tried to investigate the results of radiation treatment and
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optimal radiotherapeutic regimen in these patients.

Materials and Methods

A retrospective review was performed on patients with sage I
or II non-small cell carcinoma of the lung who were treated at
Department of Therapeutic Radiology, Hanyang University Hos-
pital between June, 1987 and May, 2000. Total of 21 patients
treated definitively with radiation therapy alone were included in
this study. Patients who had any attempt of surgical resection
after the radiotherapy or administration of chemotherapy were
excluded from the study. The age of the patients ranged from
53 to 81 years with median age of 66 years. All of the patients
were male. The medical reasons for inoperability were lack of
pulmonary reserve, cardiovascular disease, poor performance sta-
tus, old age and patient refusal in the decreasing order.

Diagnostic work up and staging procedures included history
taking and physical examination, chest PA, bronchoscopy, spu-
tum cytology, chest CT, whole body bone scan and brain CT.
Histologic confirmation was obtained in all of 21 patients. How-
ever, pathologic evidence was not adequate to characterize the
non-small cell subtype in two patients. Of the remaining 19 pa-
tients, 16 had squamous cell carcinoma and 3 had adenocar-
cinoma. The tumor size was recorded in all cases and measured
as the largest transverse diameter in pretreatment chest radio-
graphs or CT scan. Patients were only clinically staged and
none of the patients underwent mediastinoscopy. The patients
characteristics according to age, T and N stage, AJCC stage,
histology, performance status and tumor size are shown in Table
1.

All of the patients were treated with megavoltage linear
accelerator producing maximum of 10 MeV photons. Anterior-
posterior parallel opposed portals were used to encompass the
primary site and the regional mediastinum in majority of pa-
tients. Only primary site was treated in six patients. Cone down
boost field was used to treat the primary site with adequate
margin following the large field irradiation. Treatment was given
with conventional fractionation, once a day, five times a week.
Delivered daily dose was 180 or 200 cGy. Distribution of pa-
tients according to total radiation dose is shown in Table 2.
Mediastinal dose ranged from 34 Gy to 46 Gy. The dose to the
primary site ranged from 56 Gy to 69 Gy.

Radiation therapy and hospital records were reviewed and the
referring physicians were contacted when necessary to obtain the
follow-up information. No patients were lost to follow-up. Sur-
vival was calculated from the day one of the radiation therapy.
Local progression was defined as the radiographic evidence of
tumor progression. Statistical comparison was made by Chi

square test.

Results

The overall survival rate for entire group of patients was
41% at 2 years, 30% at 3 years and 21% at 5 years, with
median survival of 23 months as shown in Fig. 1. The cause

specific survival rate was 55% at 2 years, 36% at 3 years and

Table 1. Patients’” Characteristics

Age 53~81 (median 66)
T stage

T1 4

T2 15

T3 2
N stage

NO 19

N1 2
AJCC stage

la 4

Ib 13

Ila 1

Ib 3
Performance status’

<70 5

>70 16
Histology

Squamous cell carcinoma 16

Adenocarcinoma 3

Non specified 2
Tumor size

<4 cm 15

>4 cm 6

“Karnofsky performance status

Table 2. Distribution of Patients according to Delivered Dose

Dose No. of patients
56~60 Gy 2
60~64 Gy 14
64~68 Gy 4
>69 Gy 1
Total 21
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25% at 5 years, respectively. Intercurrent disease was the cause
of death in two patients.

The cumulative local failure rate at 5 years was 43% as
shown in Fig. 2. Nine patients out of 21 patients had treatment
failures after the attempt of curative radiotherapy. The major
pattern of failure was local recurrence. Local recurrences as the
first site of failure were documented in seven patients. There-
fore, local failure alone represented 78% of the total failure.
Distant failure alone was noted in only one patient in this
study.

Those patients whose tumor sizes were less than 4 cm
showed a significantly better 5 year disease free survival rate
than those whose tumors were greater than 4 cm (32% vs 0%).
None of the four patients whose tumor sizes were larger than 4
cm survived for 5 years. Those patients with a Karnofsky per-
formance status less than 70 did not differ significantly with
respect to actuarial survival rate when compared to those whose
status was greater than 70 (25% vs 26%, p>0.05). There were
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Fig. 1. Overall and cause specific survival for entire group
of patients.
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Fig. 2. Cumulative local failure rate.
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no documented severe acute or chronic complications during or
after the treatment. None of the patients had to cease the treat-
ment because of the acute toxicities. Acute esophagitis was
documented in 60% of patients and one patient was noted to

have acute pericarditis.

Discussion

Surgery is the preferred form of treatment for early stage
non-small cell lung cancer. However, there are subsets of pa-
tients who either refuse surgery or are medically inoperable.
These patients are often treated with radical radiation therapy
alone. Hilton reported a 22.5% five year overall survival in
prospective study on 38 patients with early stage lung cancer in
1960.” This result was not significantly less than the five year
survival achieved with curative surgery. Five year survival rate
of approximately 30% level could have been achieved by cura-
tive surgery at that time on the patients with early stage non-
small cell lung cancer.” Since the operative mortality for elderly
patients was approximately 10%,”'” radiation therapy was con-
sidered as an alternative modality in all Stage I patients.

However, the study reported by other investigators showed
lower long term survival rate in radiation alone group,s) com-
pared with patients treated with radical surgery (7% vs 23% at
4 years). Based upon this dismissing result, further investigation
has not been readdressed for the following twenty years. Cooper
compared a group of operable lung cancer patients treated with
radiation therapy alone to a similarly staged group of resected

patients over the age of 70."”

He reported improved survival in
the resected group (45% vs 10% at 3 years). However, his re-
view was criticized in terms of delivered radiation dose and
patient selection.

Haffty and Zhang documented encouraging S-year survival
rates of 21% and 32% for patients treated with curative radia-
tion therapy.s’ ¥ Also Sandler reported 11% 5-year survival rate
in these patients.lz) Overall survival rate obtained in the present
study is somewhat similar to those in other studies although
patients selection might be different in each study. The patients
in Hilton’s report were young with a median age of 57 years
and in good performance status.” Although we were not able to
show significant difference in survival according to performance

status, health status seemed to affect survival rates.
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In our study, local control rate was not as good as one could
expect. More than 50% of patients showed local failures in our
study. However, stage I non-small cell lung cancer patients
treated with radical surgery were noted to have 10~15% local
failure rates.” When considering radiation therapy as an alter-
native to surgery, it should be considered that local failure may
have an influence on survival. Thus, improved local control rate
is necessary to achieve better survival rate in the management
of early stage non-small cell lung cancer.

Local control rate was noted to be dose dependent in RTOG
studies.” Intrathoracic failure rates for patients treated with 60
Gy, 50 Gy and 40 Gy were 27%, 38% and 48%, respectively.
Also Sherman found a 50% failure rate for doses of less than
50 Gy and a 5% failure rate for doses of 60 Gy or more."”
This represents higher dose seemed to have an impact on im-
proved survival. In our study, patients treated with higher radia-
tion dose showed better survival than those treated with lower
dose, although each group had limited number of patients.

The major pattern of failure in our study was local failure
especially in primary tumor site. It is controversial whether
regional lymphatic chains should be encompassed in the radia-
tion field. The value of treating lymph nodes remains equivocal
if the local tumor is not controlled adequately. Because majority
of patients are old or have poor pulmonary function, it is rec-
ommended radiation field be reduced as much as possible to
encompass the primary site and the surrounding normal tissue.
Reducing the target volume to include primary site and first
echelon of lymphatic chain may allow us to increase the radia-
tion dose delivered to the target while minimizing the dose to
the surrounding normal tissues.

Based on our results, we conclude that radiation therapy
alone is an effective and safe treatment for early stage non-
small cell lung cancer patients who are medically inoperable or
refuse surgery. Also we might believe that higher radiation dose
to the primary site could improve local control rate, and ulti-

mately overall survival rate.

Radiation Therapy for Early Stage
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