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The Studies on the Development of Radiation
Pneumonitis and Its Related Factors

Hyun Suk Suh, M.D.

Department of Radiation Therapy, Inje Medical College, Seoul! Paik Hospital, Seoul, Korea

Chung Sik Rhee, M.D.

Department of Radiation, Ewha Woman’s Universily Hospital, Seoul, Korea

With the introduction of X-rays of higher energy that have higher penetrability, it has become
possible to treat the deep-seated tumor with increased local control rate. But at the same time it
has incrased the damage to the deep seated organs, especially to the lung which is known to be
the less radiotolerable tissue in the body.

This study analyses the 66 patients who were exposed to the irradiation of the lung, and
examines the development of radiation pneumonitis and its related factors.

The results of the study are summarized as folows:

1. The 66 patients were consisted of 40 cases of lung cancer, 15 cases of breast cancer and
11 cases of mediastinal tumors. There were 37 males and 29 females with the male to female ratio
1.3: 1. A male to female ratio in the lung cancer was 3: 1.

2. Among 66 patients, 26 patients (39%) developed the radiographical changes of acute
radiation pneumonitis and 13 out of 26 patients (50%) showed the clinical features of acute
radiation pneumonitis.

3. The onest of acute radiation pneumonitis ranged from 10 days to 6 months after the
completion of radiotherapy.

4. There was a statistically significant close relationship between the development of radia-
tion pneumonitis and the radiation dose.

5. As the irradiated lung volume increased, the development of radiation pneumonitis in-
creased. But the statistical significance was not strong.

6. The increased incidence of radiation pneumonitis was observed when the chemotherapy
was given before or concomittantly with radiotherapy.

7. There was no significant correlation between the development of radiation pneumonitis and
the age, smoking and the presence of underlying lung disease.
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Table 1. Distribution of 66 Patients

Radiothera, -
Primary Dx, al - WAL 85 1~ 3 ol Th -3 25} A o] et
. o.of - 1L = = N
Primary Post op. Recurrent patient AE EZ 671970 el 2 Eel®,
A Aol Assha B3 X-A Al 7
Lung ca. 37 3 — 40 1.
Broast co. + 1 3 15 A4 W7 A Dol A WAL A S
Medias tinal 1 - - 1 22 AAs]o] X-AAo] vehdA =l
tumor ZAEH ] YA A BE B 1:]]°L§L;<]-o{]/q &5 W
Dx : Diagr_\osis, postop. : postoperative ALA = 2] o] 2= u;] 6) BLO]—;;}.;(".O]] A _%r_ u(}/\}
Table 2. Details of Radiation Treatment in 66 Patients
RT Regions included in RT fields RT dose in rads
Dx
Primary primary tumor : 3,000 — 6,120 rads/
bilateral hifum 2 — 7 wks
mediastinum.
Lungca. supraclavicular nodes
Postop. mediastinum 5,140 — 5,220 rads/
supraclavicular nodes 5.5 — 6:'wks
Primary insilateral breast 8,000 rads/9 wks.
axillary nodes
internal mammary nodes
ipsilaterai supraclavicular nodes
Breast ca. Postop. ipsilateral chest wall 4,450 — 5,220 rads/
upper ievel of axillary nodes 4.5 — 6 wks.
supra & infractavicular nodes
Recur. recurrent tumor 6,040 — 6,100 rads/
regional nodes 6 — 7 wks
Mediastinal tumor . mediastinum including 3,000 — 5,940 rads/
supraclavicular nodes 3.5 — 7 wks

RT : radiotherapy, Dx : diagnosis, recur : recurrent



Fig. 1A. Chest X-ray of lung cancer patient with solid
line drawn for irradiation field.

Fig. 1B. 4.5 months after completion of irradiation
showing acute radiation pneumonitis.
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Fig. 2A. Chest X-ray of breast cancer patient with solid Fig. 2B. 4 months later with asymptomatic acute ra
line drawn for irradiation field. diation pneumonitis.



3 5 XA 278 F4 AEssich

SPAAA B ol sk A s le] gl s )
olell et sl Wb H2qlg FA 0
shod wAshodeh, WAL ZAE, A=A ool Lt
SOl A zhe] A5 FAA ST o] 2ol

Fig. 3A. Chest X-ray of the patient with mediastinal
tumor with solid line drawn for irradiation
field.
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Fig. 3B.
tion pneumonia.

1 month later with symptomatic acute radia-

5 months later with radiation fibrosis.

Fig. 3C.
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Table 3. Incidence of Occurrence of Radiation Rea-
ctions in the Lung

Radiation pneumonitis

Primary
Dx. Roentge- Clinical - Roentgeno- Fatality
graphic features graphic due to
changes changes of pnemo-
fibrosis nitis
Lung ca.
(40) 17/40 9/17 17,17 0/17
Breast ca. .
{15) 5/15 3/5 2/3 1/3
Mediastinal
tumor (11) 4/11 1/4 4/4 0/4

Table 4. Analysis of 26 Patients on the Onset of Radia-
tion Pneumonitis

Period after RT (Mo) No. of patients

4
13

DU b WN -
- O O W

Total 26
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Table 5. Correlation between Radiation Dose and the
Incidence of Radiation Pneumonitis

Radiation dose No. of Crude incidence
(rets) patient s (%)

< 1,000 2 0
1,000 — 1,199 2 0
1,200 —-1,399 7 1{14)
1,400 — 1,599 22 7 {32}
1,600 — 1,799 31 16 (52)
1,800 — 1,999 1 1

2,000 < 1 1

Table 6. Correlation between the Lung Volume lIrradia-
ted in the Lung Cancer and the Incidence of
Radiation Pneumonitis

Lung volume No. of Crude incidence
irradiated {cm?) patients %)
< 700 1 1

700 — 899 13 4( 31)

900 — 1,099 15 4( 27)
1,100 - 1,299 5 3( 60)
1,300 - 1,599 4 3( 75)
1,600 < 2 2 (100)
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Table 7. Correlation between the Lung Volume Irradia-
ted in Breast Cancer and Mediastinal Tumors
and the Incidence of Radiation Pneumonitis.

Lung volume No. of Crude incidence
irradiated {cm?) patients (%)
< 200 3 0
201 — 399 9 1(11)
400 — 599 7 4( 57)
600 — 799 2 2 {100}
800 — 999 4 2 ( 50)
1,000 < 1 0
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Table 9. Correlation between Chemotherapy and the
Incidence of Radiation Pneumonitis

Table 8. Correlation between Age of the Patients and
the Incidence of Radiation Pneumonitis

No. of Crude incidence
patients (%)
Chemo (—) 27 10 (37)
Chemo (+) 39 16 (41)
Pre or concomittant 15 10 (67)
Postirradiation 25 6 (24)

Age (yrs) pz'a\'t(i)e.notfs Crude((iy:;:idence
<30 3 2 (67)

30 -39 9 0

40 — 49 18 10 (56)

50 — 59 16 7 (44)

60 — 69 13 5 (38)

70< 7 2 {29)

Table 10. Correlation between Smoking and the Inciden-
ce of Radiation Pneumonitis

No. of Crude incidence
patients (%)
Smoking — a4 16 (36)
Smoking + 22 10 (45)
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