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Radiologic-pathologic correlative study of bleomycin-induced pneumonitis was performed using
inflated and fixed lung specimens. Sixteen male Japanese white rabbits (body weight: 2.0~2.5
kg) were given a single intratracheal injection of 10 mg/kg bleomycin. On day 3, 10, 21, and 42
after bleomycin administration, 4 rabbits were killed, and each lung was inflated and fixed for
radiologic-pathologic correlation. Early pathologic change involved a markedly exudative lesion
like DAD, corresponding to the finding of markedly increased density on soft X-ray. As
intraalveolar organization progressed, fibrotic changes of the alveolar septum, and atelectatic
change evolved pathologically, the finding of markedly increased density developed the nature of
contraction, and finally the finding of an abnormal linear shadow and air space dilatation were
formed. The finding of markedly increased density and slightly increased density, respectively,
did not simply correspond to the alveolar lesion and interstitial lesion pathologically. We consid-
ered that the degree of increased density depended on the degree of air content in the alveoli of
the lesion. The finding of an abnormal linear shadow corresponded to the band of fibrotic tissue,
and band-shaped atelectasis of alveoli. The finding of air space dilatation corresponded to the
dilatation of respiratory bronchioli and alveolar ducts in the fibrotic stage, and this may show the
mechanism of honeycomb lung formation.The finding of a clearly demarcated shadow with linear
margins could be recognized as a lobular lesion and disappeared as fibrotic change evolved.
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Table 1 The soft X-ray findings of each specimen

Soft X-ray finding

Specimen Al A2 B C D E F
After 3 days 1 (++) (+) (++) (=) (=) (%) (=)
2 (++) (+) (+) (=) (=) (++) (£)
3 (++) (x) (+) (=) (=) (+) (=)
4 (++) (+) (+) (£) (- (++) (=)
5 (+) (-++) (+) (—) =) (+) (=)
6 (+) (-++) (+) (£) (=) (+) (—)
7 (+) (k) (+) (+) (=) (++) (=)
8 (++) (+) (+) (=) (—=) (+) (=)
9 (+) (++) (+) (+) (=) (L) (=)
10 (++) (+) (+) (=) =) (*) (=)
After 10 days 1 = ) =) ()
2 (++) (=) (+) (=) (=) (=) (+)
3 G I G T G B € N € N € O >
4 o B € B G B € B G N € B 5
5 G I G R € B R G2 (+)
6 (+) (+) (+) (=) (+) (x) (+)
7 (++) (=) (+) (=) (=) (%) (+)
8 (+) (+) (+) (+) (+) () (+)
9 (=) {~) (++) (%) (=) (=) (=)
10 (+) (+) () (+) (—) (+) (+)
After 21 days 1 =) () +)  +H () (+) (+)
2 ) ) D (@ (B (++)
3 ® ) () ()
4 (=) (£) (+) (=) (=) (£) (++)
5 (=) (£) (+) (£) (£) (%) (+)
6 (-) (+) (+) (+) (+) (=) (-+)
7 (£) (=) (+) (++) (+) (=) (+F)
8 (=) (=) (+) (++) (+) () (+)
9 (+) (+) (+) (+) (+) (+) (++)
10 (+) (++) (+) (+) (+) (=) (-+)
After 42 days 1 =) ) @ () ()
2 =) @® ® )+
3 o I C RS B € B O B € I e B G2
4 (G T CO T € B €5 BN G BN € B )
5 o T G B € B G B € B GO N S
6 (=) (£) (+) (+) (+) (=) (+)
7 O I € B € R I G2 B G B &
8 £ ) D @ () ()
9 o I C o B G B S N N =)
10 =) ) ) (=) ()
A1: markedly increased density, A2: markedly increased density with fine lucent area,
B: slightly increased density, C: abnormal linear shadow, D : dilatation of respiratory tract,
E: well and linear marginated shadow, F : the finding of lung volume loss
(24) HAERSE $£53% H12%5
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Table 2 Frequency of each findings on soft X-ray images

Soft X-ray finding

numl_::er of

specimens Al A2 B C D E F
after 3 days 10 10 8 9 1 0 6 0
after 10 days 10 9 5 10 2 1 2 9
after 21 days 10 3 5 10 8 6 2 10
after 42 days 10 1 3 7 10 7 1 9

A 1~F: same as Table-1

Table 3 Radiologic-pathologic correlation between the soft X-ray findings and the pathologic

findings of the specimens

Al

after 3 days
after 10 days
after 21 days
after 42 days

DAD (exudative phase~early organizing stage), marked alveolitis with atelectasis
marked edematous thickening of alveolar wall and fibrosing alveolitis
remarkable fibrosing alveolitis(in only 2 cases)

bacterial pneurnonia(in only 1 case)

A2

after 3 days
after 10 days

after 21 days
after 42 days

DAD(exudative phase—early organizing stage) and marked alveolitis with patent
normal sized or slightly dilated respiratory bronchiole and alveolar duct

marked edematous thickening of alveolar wall and fibrosing alveolitis with patent
slightly dilated respiratory bronchiole and alveolar duct

same as above

same as above

after 3 days

after 10 days
after 21 days
after 42 days

slight and sparse lesion of A 1, that is, DAD or alveolitis with atelectasis, and thickening
of alveolar wall due to alveolitis, with enough air in the alveolus

fibrosing alveolitis, with enough air in the alveolus

same as above

same as above

after 3 days
after 10 days
after 21 days
after 42 days

band of fibrosis(in only 1 cases)

band of fibrosis, probably including thickend ILS(in only 2 cases)
band of fibrosis and band-like atelectasis of alveolus

band of fibrosis

after 3 days
after 10 days
after 21 days
after 42 days

no case

bronchiectatic change (in only 1 cases)

bronchiectatic change

dilatation of respiratory bronchiole and alveolar duct, in addition to bronchiectatic
change

after 3 days
after 10 days
after 21 days
after 42 days

the lesion bordered ILS, PV, or relatively proximal PA, that is, probably lobular lesion
no evidence of lobular lesion, because of the histologically ill-defined border

same as above(in only 2 cases)

same as above(in only 1 cases)

A 1~E: same as Table-1, DAD: diffuse alveolar damage, ILS : interlobular septum,
PA : pulmonary artery, PV : pulmonary vein

ER 54120 25H
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(&) Soft X-ray image of the specimen (after 3 days)
showing markedly increased density (arrow). (The
grade of finding: A1(++),A2(%), B(++),C(=),D
(=),E(£), F(=))
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(Bl HRCT of this specimen also showing markedly
increased density (arrow).
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(C) Histopathology of this area revealed a markedly

exudative lesion like DAD. Note that air content was
hardly seen in this lesion.
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(A) Soft X-ray image of the specimen (after 10 days)

showing markedly increased density (arrow). (The

grade of ]finding' Al\'-i--i-) A2(=), B(+), C(—), D
), E(x), F(+

(A) Soft X-ray image of the specimen (after 3 days)
showing markedly increased density with fine lucency
(arrow). (The grade of finding: A2(++),A1(+),B
(+),C(x),D(-),E(x),F(-)}
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1397

() Histopathology of this area revealed severe intra-
alveolar organization and fibrotic thickening of the
alveolar septa with marked atelectasis. Note that air
content was hardly seen in this lesion.

(B HRCT of this specimen also showing markedly
increased density (arrow).

O TR, (organized DAD) L8 b7, 20
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(B Hlstopctthology of this area revealed slightly dilat-
ed respiratory bronchioli and alveolar ducts against a
background of markedly exudative lesion.

Fig. 3
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(@) Soft X-ray image of the specimen (after 10 days)
showing markedly increased density with fine lucency
(arrow). (The grade of finding: A 2(+), A1(+), B
(+), C(=), D(£), E(+), F(+))

Fig. 4
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(B HRCT of this specimen showing markedly in-
creased density (arrow). Note that fine lucency was
hardly recognizable compared with soft X-ray image.

(C) Histopathology of this area revealed alveoli with
thickened wall due to fibrosis,in which lumen air con-
tent can be recognized.
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(A) Soft X-ray image of the specimen (after 21 days)
showing slightly increased density (arrow). (The grade

of finding: B(+), A1(+),
=), F(++))
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(C) Histopathology of this area revealed thickening of
alveolar septa due to fibrosis. Note that air content was
fully seen in this lesion.

(Bl HRCT of this specimen also showing slightly in-
creased density (arrow). Note that the degree of in-
creased density is higher than that seen in soft X-ray
image.
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TR

(&) Soft X-ray image of the specimen (after 3 days)
showing slightly increased density (arrow). (The grade
of finding: B(+), A1(+), A2(++), C(%), D(—), E
(+), F(-=))

) Hlstouatholog} of this area IeVE’d]Ed a slightly
exudative lesion.Note that air content is also fully seen
in this lesion.

(B) HRCT of this specimen also showing slightly in-
creased density (arrow).

;‘.. I

(B) HRCT of this specimen showing coarse linear
shadow compared with that seen in soft X-ray image
(arrow).

(8) Soft X-ray image of the specimen (after 42 days)

showing abnormal linear shadow (arrow). (The grade

of finding: C(++), A1(+), A2(—), B(+), D(+), E
=), F(++))

Fig. 7

(30) HARER W 9553% H12%



(A) Soft X-ray image of the specimen (after 21 days)
showing an abnormal linear shadow (arrow), as seen in
Fig-7T and-8. (The grade of finding: C(++), A 1(+),
A2(=), B(+), D(%), E(zx), F(++))

(C) Histopathology of this area revealed a band of
fibrotic tissue.

Fig. 7

]
BN e
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(B) Histopathology of this area revealed a band-shaped
atelectasis of alveoli with thickened walls.

Fig. 9

(A} Soft X-ray image of the specimen (after 21 days)
showing abnormal linear shadow (arrow), as seen in
Fig-7. (The grade of finding: C(++), A 1(+), A2(-),
B(+), D(+), E(=), F(++))

S L e (B) Histopathology of this area revealed the band of
Fig. 8(B) fibrotic tissue, broader than that seen in Fig-7.
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() Soft X-ray image of the specimen (after 42 days)
showing air space dilatation (arrow). (The grade of
finding: D(+), A1(—), A2(%), B(+), C(+),E(-),F
(+))
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(C) Histopatho evealed dilatation of
the respiratory bronchioli and alveolar ducts. This may
represent the process of honeycomb formation.

(B)  HRCT of this specimen hardly showing air space
dilatation (arrow), compared with that seen in soft
X-ray image.

Fig. 10
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(&) Soft X-ray image of the specimen (after 3 days)
showing well demarcated shadow with linear margins
(arrow). (The grade of finding: E(++), A1(++),
A2(-), B(+), C(-), D(=), F(=£))
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(C) Histopathology of this area revealed almost lobular
lesion,which was sharply bordered from the normal
area partly by the pulmonary vein.

=

(B)  HRCT of this specimen showing also well demar-
cated shadow with linear margins (arrow).

Fig. 11
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