2002;47:43-50

CT
2 3
CT
11996 5 2000 3
CT 36 (7-59 , 44 ) CT 2
(r=11)
(n=25) 5040-5400 cGy,
27-35 , 5-9 . 1 baseline CT
2-40 ( 17 ) CT 3
baseline CT
. CT (n=24),
(n=15), (n=7), (n=6), (n=3)
(n=3), (n=2), (n=1) .5
36 CT 23 (64%)
25
24 (n=21)
(n=2), (n=1)
CT 26 10
7 3
CT
3 2 CT
CT
.CT
CT . .
@
, CT
2001 8 31 2002 2 15




1996 5 2000 3
220 baseline CT
CT 36
30-74 44 .
TNM stage 0 2
, Stage | 8 ,stage Il 21 , stage Il 5
18 18
. CMF(Cyclophosphamide,
Methotrexate, 5—FU) regimen .
(quad—
rantectomy with latissimus dorsi muscle flap) 26
(quadrantectomy)
4 (modified radical mas—
tectomy) 5 1 (sub—
cutaneous mastectomy)

2-3
(tangential beam irradiation) (r=11)
(opposed
tangential field plus anterior—posterior supraclavicular and
high axillary fields) (n=22),
(opposed tangential field plus anterior—posterior
high axillary fields) (r=2),
(opposed tangential field plus anterior—posterior

supraclavicular fields) (nr=1) .
5040-5400 cGy, 27-35 , 5-9

1 baseline CT
2-40 (17 )
CT
CT 3 .
CT CT
. CT Somatom plus
(Siemens, Erlangen, Germany) 10—mm colli—
mation, pitch of 1 .2
CT (—mm collimation, 10—mm intervals)
. baseline CT
CT 3
CT ,
1

CT

1
baseline CT
36 CT 31 (86%)
5 . CT
5 4
. CT
(n=24), (n=15),
(r=7), (r=6), (r=3)
(rr=3), (n=2), (r=1)
.1 , 1
. CT
24 9
3 4
CT , (n=13/15),
(n=22/24) (=6/7) 4
CT (Table 1).
2 4 CT

Table 1. CT Findings after Completion of Radiotherapy in 36
Patients

CT obtained after
4 months (n=30)

CT obtained before

CT Findings 4 months (n=6)
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Reticular

Linear

Traction bronchiectasis
Consolidation

GGA*

Rib fracture

Pleural effusion
Pleural thickening
Normal
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* GGA : ground glass attenuation

Table 2. Parenchymal Changes with Tangential Beam Irradiation
in 36 patients (n=23, 64%)

CT Findings <4 months* >4 months*
Reticular 1 14
Perpendicular linear 2 5
GGAt 3 0
Consolidation 2 0

* Time of CT scan after completion of radiotherapy
1 GGA: ground glass attenuation
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"‘ Fig. 1. Right breast cancer (stage I) in a 36-year-old woman who
had undergone quandrantectomy and irradiation with tangen-
tial fields.

A. Simulation film demonstrating transverse dose distribution.
The upper margin of the radiation field was adjusted to the up-
per margin of the sternoclavicular joint, the lower margin to ap-
proximately 2 cm below the inframammary fold, the inner mar-
gin to the mid-sternal line, and the outer margin to the mid-axil-
lary line.

Maximum thickness of the lung included in the field was within
3cm on the transverse dose distribution.

B, C. CT scans obtained 12 months after completion of radio-
therapy shows subpleural reticular opacities with a sharp poste-
rior border conforming to the shape of the tangential beam (B)
E-__ % and vascular gathering (arrows) due to cicatrical atelectasis in
C the upper lobe of right lung (C).
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Fig. 2. Radiation pneumonitis in a 51-year-old woman with right
breast cancer (stage I) who had undergone quadrantectomy
with latissimus dorsi muscle flap and irradiation with tangential
fields.

A. Chest radiograph obtained 4 months after completion of radi-
ation therapy shows poorly defined nodular opacities, patchy
areas of increased opacities and numerous Kerley B lines in the
right lower lung zone.

B, C. High-resolution CT scans obtained at the same time as A
demonstrate peribronchiolar consolidations (arrows in B) and
interlobular septal thickenings (arrows in C) in the anterior sub-
pleural area of the right middle lobe. Follow-up CT scan after 5
months showed no change of the lesion (not shown).

A B

Fig. 3. Radiation fibrosis in a 39-year-old woman with left breast carcinoma (stage II) who had postoperative radiotherapy with tan-
gential plus anterior-posterior supraclavicular fields.

A. High-resolution CT scans obtained after 9 months demonstrate consolidations with traction bronchiectasis in the paramediasti-
nal area of the left apex.

B. High-resolution CT scan below level of A shows consolidation with a sharp lateral margin conforming to the shape of the anteri-
or-posterior supraclavicular fields (black arrow) and subpleural reticular opacities conforming to the shape of the tangential beam
(white arrow).
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Table 3. Parenchymal Changes with Supraclavicular Beam
Irradiation in 25 Patients (n=24, 96%) Ikezoe ® 16

CT Findings <4 months* >4 months* CT 17 15

Reticular 1 17 13 4 ) 15 3
Perpendicular linear 0 8 3

Traction bronchiectasis 1 6

Consolidation 1 3 cT . Bell
(©)] 39 2 CT

* Time of CT scan after completion of radiotherapy

Table 4. Plain Radiographic Findings after Completion of . 5 cT
Radiotherapy in 36 patients

Findings No cT ' ' ' (
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Reticular or linear 17
Patchy consolidation 9
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Purpose: The determine the chest CT findings in breast cancer patients who have undergone postoperative ir-
radiation.

Materials and Methods: The chest CT findings in 36 female patients who underwent breast surgery and radio-
therapy between May 1996 and March 2000 were retrospectively analysed. Prior to radiotherapy, baseline
chest CT depicted normal parenchyma in all cases. In 11 patients, the ipsilateral breast and chest wall were ir-
radiated using opposed tangential fields, while 25 were treated by the four fields method (opposed tangential
fields plus anterior and posterior supraclavicular/high axillary fields), with a total dose of 5040—5400 cGy for
5—9 weeks.

Results: CT after radiotherapy demonstrated reticular opacity (n=24), perpendicular linear opacity (n=15),
traction bronchiectasis (n=7), consolidation (n=6), ground glass attenuation (n=3), pathologic rib fractures
(n=3), pleural effusion (n=2), and pleural thickening (n=1), while in five patients no abnormality was ob-
served. In addition, in the anterolateral lung area of 23 (64%) of 36 patients who underwent tangential beam ir-
radiation, CT demonstrated peripheral opacities. When supraclavicular and axillary portals were used, radia-
tion-induced lung changes mostly occurred at the apex of the lung (n=24). Chest radiographs were abnormal
in 26 patients and normal in ten; in five of these ten, CT demonstrated reticular opacity.

Conclusion: Depending on the irradiation CT findings of radiation-induced lung injury in breast cancer in-
clude areas of increased opacity with or without fibrosis, in apical and/or anterior subpleural regions. CT may
help differentiate radiation-induced parenchymal change from superimposed or combined lung disease.
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