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Fracture of the Ribs following Radiation Therapy for Cancer of the Breast
E'.y

Katsushi Watanabe Toshikazu Takeshita and Keiichiro Onizuka
Department of Radiology, Faculty of Medicine, Kyushyu University, Fukuoka, Japan
(Director: Prof. Hideo Irie)

There are many reports on rib fractures following postoperative radiation therapy for cancer of the
breastEB)'"IS)_

However, the incidence of rib fractures comparing x-ray and $’Co y-ray irradiation has been only in
a few reports*®, .

During the years 1955 through 1966, 400 patients with cancer of the breast, were treated postopera-
tively with x-ray or °Co y-ray in our department.

263 cases were followed with serial chest examination over a period of more than six months after
radiation therapy.

This paper is in an attempt to evaluate radiation induced rib fractures in these patients.

114 of 263 patients had received irradiation with x-ray and 149 with Co y-ray. (Fig. 1)

The x-ray treatment which we used were vertical direct irradiation to the clavicular, axillary region
and anterior chest wall to a dose of 3,000 rads with three or four field size of 10 x 10 or 8 x 8 cm.

The method of irradiation with 8°Co y-ray is described in detail in our previous paper’®. This is,
the anterior chest wall including the parasternal lymphnodes was irradiated tangentially to a dose of 4,000
rads, and the clavicular and axillary region were irradiated perpendicularly to a dose of 4,000 or 5,000
rads. (Fig. 2)

Results are as follows.

1. In these 263 cases, rib fractures were observed in twenty seven patients (27/263 = 10.3%,).

The incidence of rib fractures in the group treated with x-ray was 8.89), and 11.5% in the group
treated with ®Co y-ray, (Fig. 1)

2. Interval from radiation therapy to rib fractures are shown in table 1. The rib fractures appeared
in average 8.0 months after x-ray treatment and in average 9.7 months after ®Co treatment.

3. Rib fractures were observed at 16 sites in 10 patients of x-ray treatment and at 25 sites in17
patients of ®°Co treatment. (Table 2) It was very significant that the second rib fractures were localized

at midclavicular line of the anterior chest wall, and at the third rib and the fourth rib they were situated

—_— ] —
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more laterally. (Fig. 3)
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4. There were close relationship between radiation pneumonitis and rib fracture. Twenty four of

27 patients with rib fractures had pulmonary abnormality as well. (Table 4)

Co-existence of rib fractures and pulmonary abnormality were ohserved in 809, of the group treated

with x-ray, and in 979 of the group treated with #°Co y-ray. It was confirmed that rib fractures occured

very rarely in the patients without pulmonary abnormality.

5. All of the patients with rib fractures received irradiation over 4,000 rads to the area of the fra-

ctures. It seems to us that rib fractures following radiation therapy primarily depend upon the absorbed

dose in the ribs but not upon the intervals of the irradiation and quality of the radiation.
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Fig. 1. Age distribution of the patients, Parenth-
eses shows number of the cases with rib frac-
tures,
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Fig. 2. Outline of the skin fields in postoperative
radiation therapy of cancer of the breast.
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. Table 1. Interval between radiation therapy
and rib fractures
Time {rome
X-.ay Treatment to Co
fracture
®@®| 1~3Mon. OOO@
[ X X X | 4~ 6Mon. 99009 O®
@® 7~ 8Mon. @9 @
(&) 9~-12 Mon.
®@® 13~ Mon. 09000 @
| 10 Total cases 17

Table 2. Number of rib fractures following
radiation therapy.

: Number of
X-ray Fractured rib *“Co
Y Xxx.
X X X X J 1 00006
eooo 2 sSesee
o 3 @
16 Total 25
Table 3. Location of rib fractures.
Location of )
X-ray rib fracture #Co
0008669
200000 2nd 0000000
000060 3rd ....'...
(11 1] 4 th ..
[ ] other
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Fig. 3. Predilection place of rib fractures.
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Table. 4. Complication of pulmonary damage and rib fractures induced by radiation,

Type of Radiation

of Treatment

o | No. of Pt with
Method “““\‘H_%“Pa.mage No. of Pt. | pul. darage
—

No. of Pt rib
with fractures

No. of Pr. with
both damage

X-ray 114

71 (62.2%) |

10 ( 8.8%) 8

°Co 149

83 (55.79%) |

17 (11.5%) 16

Fig. 4. Dose-time relationship in rib fractures
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