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Radiation pneumonitis and fibrosis following
radiotherapy of lung cancer
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Department of Radiology, Gunma University, School of Medicine, Maebashi, Japan
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Out of 158 patients irradiated with doses higher than 5,000 rad between 1959 and 1971, 60
patients fulfilling the following conditions were selected for the present study.

1)  With serial chest roentgenograms taken until at least 3 months after the start of radiotherapy

2) Without any surgical procedures

3) Without any changes (pleural effusion, atelectasis, extensive metastases, and so on) which
prevent the evaluation of radiation injury

Radiation injury of the lungs was examined roentgenographically in 39 patients (65%). In
about 509, of these patients, radiation pneumonitis had proceeded to fibrosis, and the grade of fibrosis
became more extensive with lapse of time. Resolution of pneumonitis was not observed in. the present
cases. Omset of pneumonitis and fibrosis after the start of radiotherapy was 2.6 and 3.7 months, re-
spectively. Severe respiratory symptoms due to radiation injury was not observed in these patients.

Death from radiation penumonitis was encountered in one patient, and presumably in another one.
These two radiation deaths were 1.29% of the total 167 patients that died after irradiation with doses
higher than 2,000 rad including the present series.
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Table 1. Roentgenographic classification of radiation injury of the lungs

Pneumonitis
Increase in pulmonary markings with Shift of the mediastinum, elevation of
presence of increased density of a small the diaphragm, or pleural reaction.
area.

Grade [ Less than a quarter of the lung None

Grade 1 More than a quarter but less than half Minirnal
of the lung

Grade 11 More than half of the lung Moderate

Fibrosis
Linear strand of fibrous tissue with Shift of the mediastinum, elevation of
retraction and compensatory emphysema the diaphragm, or pleural reaction.
of the sorrounding tissue.

Grade [ Less than a quarter of the lung Minimal

Giade I More than a quarter but less than half Moderate
of the lung

Grade I More than half of the lung Extensive. Sometimes shrinkage of the

thorax.

* In the text and tables, grade of radiation injury will be expressed as follows: e, g.,
pneumonitis of grade I, Pn-T; fibrosis of grade [, Fib-T.
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l-a: Before radiotherapy 1-h: Two months after the start of irradiation
(Fig. 1-a) with 6,600 rad/27 days. Fibrosis of
grade [
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l-c: Seven months after Fig. l-a. Fibrosis of 1-d: Nineteen months after Fig. 1-a. The patient
grade 1[I was given the second course of irradiation (6,000

rad/35days for recurrence 2 months previously.
Fibrosis of grade 11

Fig. 1. Chest roentgenograms of a 69-year-old male patient with carcinoma of left upper lobe
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Fig. 2. Dose distribution for cancer of right lower
lobe with parallel opposed two portals
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Table 2. Incidence of radiation injury of the lungs

Positive | Negative
group | group Total
No. of patients 39 21 60
(%) (65.0) | (35.0) | (100.0)
Average age
(years) 63.7 62.3
Follow-up period 18.5 9.2
(months) (3—84)| (3—36)
Survival 21.4 14.1
(months) +18.5 | £14.5
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Table 3. Incidence of radiation injury in
relation to the stage of lung cancer

' Positive | Negative
Stage group 1?50 ap Total
9
I (69.2) 4 13
8
. (66.6) . 12
14 ‘
B (60.8) 9 23
8 _
v (66.6) 4 12

Numbers in parentheses show percentage.

Table 4. Incidence of radiation injury in relation
to the histologic type of lung cnacer

P;:;;;e Ngﬁ;;fe Total
Epidermoid ca. &%%0) 9 21
Small cell ca. ww | A 7
Adenocarcinoma (6 66.56) 3 9
Large cell ca. | (83?3) 1 6
Positive cytology (87?5) 1 8
Negative cytology (66?6) 3 9

Number in parentheses show percentage.
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Table 5. Subsequent course of radiation injury
following the first course of radiotherapy

Initial—final  |No. of patients Remarks
Grade of Pn.

Pn—Pn B 5 stationary
Pn—Obscure® 2
Pn—Fib 12 18

. (46%) | Grade of Fib.
Fib—Fib t 6 °" | proceeded

- : Grade of Fib.
Fib—Fib 9 stationary
Fib-—Obscure* 3

. No further
Fib—? 2 follow-up

* Evaluation of the radiation injury was impossible
owing to pleural effusion, atelectasis, extensive
metastases, and 50 on.
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Fig. 3. Time of onset of radiation injury of the
lungs from the start of radiotherapy.
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Table 6. Grade of radiation injury at
time of the last follow-up

Grade No. of patients
Pn-1 4
Pn-T 1
Pn-T0 1
Fib- I 12
Fib-1 18
Fib-1I 3
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Table 7. Grade of radiation injury in relation
to total dose and portal size

o [ g |
Fib 12 | 6,1584442 | 84.6%38.5
Fig I 16 | 6,431£679 | 105.94£39.2
poaive | 90 | 6,160:£703 | 85.228.9
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