J. Korean Soc Ther Radiol Vol. 7, No. 2, December, 1989 213

+
»
02
2l
x
o
1o

== Abstract =
Result of Radiation Therapy for the Lung Cancer

Joo-Young Kim, M.D., Myung-Sun Choi, M.D. and Won-Hyck Suh, M.D.

Department of Radiation Oncology, College of Medicine, Korea University, Seoul, Korea

An analysis has been made of two hundred seven patients who were treated at the department
of Radiation Oncology of Korea University Hospital for lung cancer from January 1981 through
December 1986.

There were 137 patients of nonsmall cell carcinoma (137,/207, 66%), 26 patients of small cell
carcinoma (26/207, 12.5%) and 44 patients of unproven histology. By aims of treatment, there
were 104 patients (104/207, 50%) treated for cure, 89 patients (89/207, 42.9%) for palliation and
14 patients treated postoperatively. In 22 out of 207 patients, chemotherapy was done with
radiotherapy, 12 of which were patients with small cell carcinoma.

Stage |l patients were 49 (49/207, 23.6%), stage I patients were 157 (157 /207, 75.8%) and one
patient had an occult cancer.

The tumor was initially measured by CAT scan and chest X-rays in the 165 (165/207, 79.7%)
patients, among which 117 patients had tumor diameter more than 5 cm and 48 patients less than
5cm.

Radiation therapy was given with Cobalt 60 teletherapy unit and the treatment volume
encompassed primary tumor and the mediastinum. For curative aim, daily tumor dose of 180 cGy
was given up to the range of 5,400~6, 120 cGy/30~34 F/6~7 week period and for palliative
aim, daily tumor dose of 300 cGy was given up to the range of 3,600~ 4,500 cGy/12~15F/2~3
week period.

Postoperatively, mediastinum was treated for total dose of 5,040 cGy/28 F/5.5week period.

123 patients (123/207, 59%) were follwed up after completion of radiotherapy for 14 months to
7 years.

Local tumor response to the irradiation was measured by chest X-ray taken at one month
follow up and was evaluated for response rate, if they were regressed more than 50% or less than
50% of the initial tumor size.

The treatment results were as follows;

1. The median survival time was 8.5 months and survival rates for 1 year, 2 year and 5 year was
25%, 3.56% and 1% of nonsmall cell lung ca of 74 evaluable patients.

2. More than 50% of local tumor response rate was obtained in about half of overall cases; 90.
5% for small cell ca, 50% for squamous cell ca, 25% for adenoca and 57% for large cell ca.

3. Response rate more than 509 was seen in the 509 of the patient group with tumor
diameter more than 5 cm and in the 55% of those with tumor diameter less than 5 cm.

4. By total raidation dose given, patient group which was given 5,400~6,120 cGy equivalent
dose or higher showed tumor response rate more than 50% in 53% of the patients, whereas the
group with dose less than 5,400 cGy equivalent, in 25% of the patients.

5. Survival rate for 6 month, 1 year and 2 year was compared between the group of local tumor
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response rate more than 50% vs. group with response rate less than 50%; 74% vs. 43%, 33% vs,

23%, 10% vs. 1%, respectively.

6. Local failure was seen in 21%(44/207) of the patients, which occured mostly within 15
months after completion of radiation therapy. Distant metastases were seen in 49.7%(103/207) of
the patients, of which 43 cases were found before initiation of radiotherapy.

The most common metastatic sites were bone and brain.

In this sutdy, 1 year, 2 year and 5 year survival rates were somewhat poor compared to the other
studies. It mainly seems to be due to the poor general status of the patients and the far-advanced

stage of the disease.

In nonsmall cell cancer patients who had limited local disease and had small primary tumor
size, we observed better local response. In addition, dose higher than 6,000 cGy group showed
better tumor control than lower dose group. Survival rate was better for the local control group.

For imporvement of local control of the lung cancer and hence, the survival of the patients with
lung cancer, proper radical radiotherapy with high dose for localized disease is needed. New
modality of treatement, such as high LET beam in radiation therapy or drugs for the advanced

disease as well as early diagnosis is also needed.
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Table 1. Incidence of Lung Cancer by Celi Types in

KUH
Cell Type Number of Patients (%)
Nonsmall cell 137 ( 66.0)
Small cell 26 ( 12.5)
Unproven Histology 44 { 21.5)
Total 207 {100.0)




Table 2. Distribution of Cell Type in Nonsmall Celi
Carcinoma in KUH

Cell Type Number of Patients (%)
Squamous cell ca 89 { 64.9)
Adenocarcinoma 36 { 26.2)
Large cell ca 7 5.1)
Bronchiolo-Alveolar ca 4( 29)
Adenosquamous ca 1{( 0.7)
Total 137 (100.0)

Table 3. Aim of the Treatment

Treatment Aim Number of the Patients (%)

Curative 104 { 50.2}
Pallative 89 ( 42.9)
Postoperative 14( 6.7)
Total 207 (100.0)

* Lombined with Chemotherapy : 22 (10.0)
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Table 4. Incidence of Lung Cancer by Anatomic Lo-
cation

Anatomic Location Number of the Patients (%)

RUL 63 ( 30.6)
RML 23 (1 11.2}
RLL 25 ( 12.1)
LUL 61 ( 29.6)
bbb 18( 8.7)
Multiple of Undetermined 16 ( 7.8)
Total 207 (100.0)

Table 5. Patients Distribution by Staging

Stage Number of Patients (%)
Occult 1( 04)

1 o( 0 )

il 49 { 23.6)

It 157 ( 75.8)
Total 207 (100.0)

Table 6. Patients Distribution by Size of the Primary
Tumor

Size of the Tumor Number of Patients {%)

> bem 117 (56.5)
< b5cm 48 (23.2)

Unmeasurable 42 (20.3)
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Table 7

TNM CLASSIFICATION*
T—Primary tumor

X Tumor proven by the presence of malignant cells in bronchopulmonary secretions but not visualized
roentgenographically or bronchoscopically, or any tumor that cannot be assessed.

TO No evidence of primary tumor

TIS Carcinoma in situ

T1 Tumor 3.0 cm or less in greatest diameter, surrounded by lung or viscergl pleura, and without evidence
of invasion proximal to a lobar bronchus at bronchoscopy

T2 Tumor more than 3.0 cm in greatest diameter, or a tumor of any size that either invades the visceral

pleura or has associated atelectasis or obstructive pneumonitis extending to the hilar region. At
bronchoscopy, the proximal extent of demonsitrable tumor must be within a lobar bronchus or at least
2.0 cm distal to the carina. Any associated atelectasis or obstructive pneumonitis must involue less the
an entire lung and there must be no plgural effasion

T3 Tumor of any size with direct extension into an adjacent structure such as the pasetal pleura or the chest
wall, the diaphragm, or the mediastinum and its contents; or a tumor demonstrabel bronchoscopically
to indvolve a main bronchus less than 2.0 ¢m distal to the carina; or any tumor associated with
atelectasis or obstructive pneumonitis of an entire lung or pleural effusion

N—Nodal involvement

NO No demonstrable metastasis 10 regicnal lymph nodes

Nt Metastasis to lymph nodes in the peribronchial or the ipsilateral hilar region, or both, including direct
extension

N2 Metastasis to lymph nodes in the mediastinum

M—Distant metastasis

MX Not assessed

MO No (known) distant metastasis

M1 Distant metastasis present

HISTOPATHOLOGY

Squamous cell carcinoma, adenocarcinoma, undifferentiated large cell, undifferentiated small cell:(cat cell
cancer)

GRADE
Well-differentiated, moderately weli-differentiated, poorly to very differentiated, or numbers 1, 2 3,4

STAGE GROUPING

Occuit stage T™X NO MO Occult carcinoma with bronchopulmonary secretions containing
malignant cells but without other evidence of the primary tumor or
evidence of metastasis to the regional lymph nodes or distant

metastasis
Stage | TIS NO MO Carcinoma in situ
Tumor that can be classified T1 without any metastasis or with
Tt NO MO . , ) . o
T N1 MO metastasis to the lymph nodes in the peribronchial and/or ipsilater-
al hilar region only, or a tumor that can be classified T2 without any
T2 NO MO ; ; .
) metastasis to nodes or distant metastasis
Stage |l T2 Tt MO Tumor classified as T2 with metastasis to the lymph nodes in the
peribronchial and/or ipsilateral hilar region only
Stage I T3 with any N or M Any tumor more extensive than T2, or any tumor with metastasis to
N2 with any T or N} the lymph nodes in the mediastinum, or any tumor with distant
M1 with any T or N metastasis
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Fig. 1. Treatment portal for curative aim.
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Fig. 2. A central lung cancer.
A: A chest CT scan showing central tumor
mass.
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Fig. 2. B: Radiation portal by mapping of the chest CT scan.
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Fig. 3. Treatment portal for palliative aim.
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Fig. 4. Tumor Response after Radiotherapy by Celi
Type.

Response

Agelz gelstolet, 20795 A7k BelE AL
ok 60%< 1237 ol A1 o e,

PN B FoFRY H3EL ARFA 1A
AL FH X-HAGT A2 FE X-ABGE vz
sfof WAslch &, Yol ool A F 2 w4
o Ylol4l 50% ol 4 24d A2 Asl Wt gl
o 50% wlute) ZH4akg wel A2 =7 Jrgieh,

Fig. 5.A. A case of squamous cell lung cancer
A:Pripr to radiation therapy
About 4 X5 cm sized mass lesion in the
right upper lobe of lung.

Fig. 5. B: One month after radiation therapy
Near total disappearance of the mass lesion
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Table 8—~B. Tumor Response Rate by Total Radia-
tion Dose in Patients Treated by Curati-

ve Aim ve Aim
Response Rate > 50% < 50% Response Rate > b0% < 50%
Total dose (No. of pts{%)) (No. of pts{%})) Total dose {No. of pts) (No. of pts)
3600 cGy/12F 8 (50) 8 (50) 5400 cGy/30F 30 (60) 20 (40)
4500cGy/15F 14 (58) 10 (42) 6120 cGy/34F 18 (47) 20 (53)
G000 cGy/20F 0 3 above 6120 ¢cGy 2

Table 8—C. Tumor Response Rate for Nonsmall Celi Ca by Total Radiation Dose

Dose by TDF < 79 TDF (5,400 cGy) 79—95 TDF {5,400-6,120) < 95 TDF (6,120 cGy)
Response Rate Pts No (%) Pts No (%) Pts No (%)
> 50% 9 ( 25.0) 37 ( 53.0) 12 ( 44.5)
< b0% 14 ( 75.0) 31 ( 47.0) 15 { 55.5)
Total 23 (100.0) 68 (100.0) 27 (100.0)
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Fig. 6. Radiation effect on the pleural effusion as-
sociated with atelectasis in a case of smalt cell
lung cancer
A: Prior to radiation therapy

Total opacification of the entire left hemith-
orax due to pleural effusion and associated
atelectasis
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Fig. 6. B: One month after radiation therapy
Marked aeration of the left lung and clear-
ance of pleural fluid.
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Fig. 9. Percentage of survival by response rate of Nonsmall cell type.
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Fig. 10. Percnetage of survival by staging.
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Fig. 11. Percentage of recurrence by month after Radiotherapy for the 44 recurrent
cases.
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Fig. 12. Percnetage of distant metastases by month for the 55 patients who developed
metastases after Radictherapy.
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Fig. 13. Metastatic sites by frequency.
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