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CT & MR Findings of Radiation-Induced Pulmonary Injury

Hee Young Hwang, M.D., Hyun Joo Park, M.D., Heon Han, M.D., Dal Mo Yang, M.D.,
Sang Joon Kim, M.D., Hyo Sun Chung, M.D., Hyung Sik Kim, M.D., Young Seok Lee, M.D.

Department of Diagnostic Radiology, Joong-Ang Gil General Hospital

We retrospectively analyzed the CT (10 cases) and MR (5 cases) findings in 10 patients with radiation-in-

duced pulmonary injury.

On CT studies, 8 cases showed fibrotic change and 6 of them also showed solid consolidation with bronchi-

ectasis. The differential diagnosis of radiation-induced injury from residual or recurrent tumor was possible on

CT studies which was impossible on plain chest radiograph (2 cases) or MR study (1 case).

On MR studies, 4 cases showed solid consolidation with bronchiectasis and fibrosis. The signal intensity was

siointense compared with that of the muscle on TIWI (5 cases), and hyperintense on PDWI and T2WI (3

cases). The lesions enhanced well on Gd-DTPA enhanced study (4 cases). The residual or recurrent tumor

showed the same signal intensity and degree of enhancement with radiation-induced injury (2 cases).

CT and MR are useful for the evaluation of the anatomic details of the large overlapped area of increased

density of the radiation-induced pulmonary injury on plain chest radiograph. But MR study is not superior to

CT on the differentiation of the residual or recurrent tumor and radiation-induced injury because the tumor

may show the same signal intensity and degree of enhancement with radiation-induced injury.
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Table 1. CT Findings of Radiation Induced Pulmonary Changes
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Case No. Months fr. Dose Findings
end of RT (cGY) Fibrosis solid C Bronchiec.

1 0 5400 — - —

7 + =+ +
2 0 6120 = — —
3 0 ? + = =

9 + + +
4 1 5400 + + +
5 2 4500 + — —
6 4 4500 + =+ +
7 4 4400 < + +
8 5 ? Ea e +

Fig. 1. MRI during and CT 9 months after radiation for thoracic chordoma.
a. Precontrast TIWI (TR/TE 500,/20) shows pre-and paravertebral mass with vertebral destruction and mini-
mal fibrotic changes (arrows).
b. Postcontrast TIWI (TR/TE 500/20) shows enhancement of the mass and fibrotic change.
c. CT scan demonstrates solid consolidation with bronchiectatic changes (arrows).

— 218 —



28]y o : WAl o8t wat

=} = o

Fig. 2. a-d. CT 1 month after (a
& b) radiation. Solid consolidation
with bronchiectasis and fibrosis
(arrows). Residual tumor shows
low attenuation (arrow heads). c-d.
MRI at the same time with CT also
shows solid consolidation with
bronchiectasis (airrows), but the
residual tumor cannot be differen-
tiated. The signal intensity of the
radiation injury is isointense com-
pared with that of the muscle on
TR/TE 500/15 TIWI (c), and
hyperintense on TR/TE 1800/75
T2WI, and the lesions enhanced
well on Gd-DTPA enhanced study

(d).

a

Fig. 3. a. Plain chest radiograph 2 months after radiation shows radiation injury with sharp and straight mar-
gin (arrows).

b. CT at the same time shows fibrotic changes (arrows) and metastatic nodule (arrowheads), which is not
visualzed on plain film.
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Fig. 4. MRI 18 months after radiation shows solid
consolidation with bronchiectasis and fibrosis
(arrows). The signal intensity is isointense compared
with that of the muscle on TR/TE 500/15 T1WI (a),
and hyperintense on TR/TE 1700/80 T2WI (c), and
the lesions enhanced well on Gd-DTPA enhanced
study(b).

L
c

Fig. 5. a. Plain chest radiography 14 months after
radiation shows radiation injury (arrows) and recur-
rent tumor (arrowheads). b-e. MRI at the same time
shows solid consolidation with bronchiectasis
(arrows), recurrent tumors (arrowheads) and pleural
effusion. The recurrent tumors show the same signal
intensity with radiation-induced injury on TR/TE
500/15 TIWI(b & c) and TR/TE 1800/80 T2WI(d
& e).
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Findings
F,S,B
F.S.B
FS.B
F.S.B

well
well
well
well
ND

ND
++
-
ND
++

Signal Intensity Gd (+)
ND
ND

TIWI PDWI T2WIc

iso
iso
iso
iso
iso
F = fibrosis,

5400
S = solid consolidation, B = bronchiectasis

Dose
(cGY)
6300
6120
6120

Months fr.
end of RT
during
18
12
14

than that of the muscle, ND = not done,

Case No.
(CT case)
1(3)
2(4)
5(2)

Note: iso = isointense, + = hyperintense, + + = marked hyperintense

Table 2. MR Findings of Radiation Induced Pulmonary Changes
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