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= Abstract

Department of Therapeutic Radiology, St. Mary’s Haspital, Catholic University Medical College,

Purpose: A retrospective analysis was performed to evaluate the incidence of radiation
induced lung damage after the radiation therapy for the patients with carcinoma of the lung.

Method and Materials: Sixty-six patients with lung cancer (squamous cell carcinoma 27,
adenocarcinoma 14, large cell carcinoma 2, small cell carcinoma 13, unknown 10) were treated
with definitive, postoperative or palliative radiation therapy with or without chemotherapy between
July 1987 and December 1991. There were 50 males and 16 females with median age of 63 years
(range: 33~80 years). Total lung doses ranged from 500 to 6,660 cGy (median 3960 cGy) given
in 2 to 38 fractions (median 20) over a range of 2 to 150 days (median 40 days) using 6 MV or 15
MV linear accelerator. To represent different fractionation schedules of equivalent biological
effect, the estimated single dose (ED) model, ED=D - N=%%77 . T-0058 was used in which D was the
lung dose in cGy, N was the number of fractions, and T was the overall treatment time in days.
The range of ED was 370 to 1357. The endpoint was a visible increase in lung density within the
irradiated volume on chest X-ray as observed independently by three diagnostic radiologists.
Patients were grouped according to ED, treatment duration, treatment modality and age, and the
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percent incidence of pulmonary damage for each group was determined.

Result: In 40 of 66 patients, radiation induced change was seen on chest radiographs between
11 days and 314 days after initiation of radiation therapy. The incidence of radiation pneumonitis
was increased according to increased ED, which was statistically significant (p=0.001). Roent-
genographic changes consistent with radiation pneumonitis were seen in 100% of patients
receiving radiotherapy after lobectomy or pneumonectomy, which was not statistically significant.
In 32 patients who also received chemotherapy, there was no difference in the incidence of
radiation induced change between the group with radiation alone and the group with radiation and
chemotherapy, among the sequence of chemotherapy. No correlation was seen between inci-

dence of radiation pneumonitis and age or sex.

Conclusions: The occurrence of radiation pneumonitis varies. The incidence of radiation
pneumonitis depends on radiation total dose, nature of fractionation, duration of therapy, and

modifying factors such as lobectomy or pneumonectomy.
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Fig. 1. Chest PA demonstrating acute radiation
pneumonitis in both lungs within the radiation
field at 3 weeks after the completion of 5940
cGy irradiation.
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Table 1. Radiation Therapy Data and Estimated Single Dose (ED} for Each of the 66 Patients

Lung dose  Number of Treatment gp Status| Lung dose  Number of Treatment ED status
(cGy) Fractions time (days) * (cGy) Fractions time (days) *
1000 4 4 547 + 6120 34 53 1286 +
1440 8 13 567 + 6120 34 49 1292 +
1700 10 14 612 + 6460 38 61 1292 +
3600 20 35 947 + 6660 37 66 1339 +
3150 12 19 1041 + 6660 37 55 1353 +
3000 10 21 1055 + 6660 37 54 1355 +
3960 20 28 1055 + 6660 37 52 1357 +
3500 14 34 1055 + 500 2 2 370
3000 10 18 1065 + 3060 17 23 877 -
3500 14 29 1085 + 3180 1 19 920 -
3000 10 16 1072 + 3440 - 18 23 965 —
3000 10 15 1076 + 2940 12 20 968 -
3000 10 12 1090 + 3700 20 35 973 -
3000 10 1 1096 + 3120 12 44 982 -
4860 27 61 1105 + 3360 14 25 1031 -
5270 31 64 1135 + 3150 12 18 1044 -
4860 25 62 1137 + 3000 10 - 25 1045 -
5220 29 73 1144 + 3650 14 62 1062 -
5040 28 44 1152 + 3000 10 18 1065 -
5040 28 42 1155 + 3500 14 26 1071 -
4950 26 37 1185 + 3500 14 26 1071 -
5710 33 73 1191 + 5040 28 150 1073 —
5580 31 64 1201 + 3000 10 15 1076 —
5580 31 58 1208 + 3000 10 15 1076 -
6120 34 120 1227 + 3000 10 15 1076 -
5940 33 62 1251 + 3000 10 12 1090 -
5940 33 60 1254 + 3000 10 12 1090 -
5940 33 52 1264 + 5040 28 51 1142 -
5940 33 51 1226 + 5040 28 51 1142 -
5940 33 51 1266 + 5040 28 44 1152 -
5940 33 50 1266 + 5040 28 40 1159 -
6100 33 74 1272 + 5940 33 45 1275 -
6120 34 58 1280 + 6120 - 32 50 1321 -

*+patients with radiation pneumonitis

Z 109 (43.5%), 1100~119921 7% 1295 8 (66.
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Table 2. Summary of Numbers of Patients in each of the Estimated single dose (ED) intervals.

Estimated Average Exag;):;etf(;;;ggn(lose Number of Number of Percent
dose (ED) ED (cGy/number) patients positive patients incidence
1000/4  1440/8
294
<999 7934223 1700710 2040/12 11 4 36.4%
3060/17 3120/12
3440/18 3600/20
315
1000~1099 1067 +17 8000/10 0/12 23 10 435%
3500/14 3860/20
4860/27 49506/26
1100~1199 1149423 5040/28 5220/29 12 8 66.7%
5710/33
31
1200~1299 1260+ 28 5580/81  5940/33 15 14 93.3%
8120/34 6460/38
1300~1399 1345+15 6120/32 6660/37 5 4 80%
% (23) 43.6%
A Total No
20} Hl Pn. No
93.3%
2 (15)
H (14)
g ;
a
°
2
(oo 1000-1089  1100-1199  1200-1299 11209
Estimated single dose
Fig. 2. Incidence of radiation pneumonitis by estimated single dose.
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Fig. 3. Dose-response curve for the incidence of radiation pneu-
monitis by estimated single dose.
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Fig. 4. Incidence of radiation pneumonitis by age.
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