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Thoracic metastasis pattern of osteosarcoma
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———— Abstract

The purpose of this study is to evaluate findings of altered patterns of thoracic metastasis in patients treated for
osteosarcoma with adjuvant chemotheapy. The author reviewed medical records and imaging findings of 60
osteosarcoma patients from 1991 to 1997. 18 patients had thoracic metastasis confirmed by needle biopsy(n=1) and
clinical evidence of tumor progression(n=17). CT was available in 17 patients. In 6 patients, mean 3 times serial CT
were obtained during follow-up period. Two radiologists retrospectively reviewed the CT findings of parenchymal
lesion, pleural lesion, mediastinal lesion, lymphadenopathy, calcification, and the follow-up change. In 16 cases, single
or multiple nodules, suggesting typical appearance of hematogeneous metastasis, were present. Pleural plaque or mass
was present in seven cases. In two of these cases, small curvilinear calcification or calcific dot was noted along the
pleura, initially. On serial follow up CT scans, these calcifications was gradually increased in size, which resulted in
huge calcified pleural mass. One patient showed only diffuse pleural thickening without other involvement, which
proved pleural metastasis of osteosarcoma by means of pleural biopsy. Linear calcification or calcified nodule along
the bronchial wall was noted in three cases. this finding gradually changed to huge calcified mass with associated
atelectasis of lung parenchyma. Other sites of metastasis were pericardium, 3 patients, and lymph node, 4 patients.
Interlobular septal thickening suggesting lymphangitic metastasis was noted in 2 patients. Calcification within
parenchymal nodule and metastatic lymph node was seen in 7 patients, Pneumothorax was noted in 2 patients.
Interestingly, parenchymal lesion was slowly increased in size and number, while pleural and endobronchial lesion
revealed rapid change and aggressive invasion into the parenchyma, mediastinum and chest wall on follow-up CT scans.
Thoracic metastasis of osteosarcoma commonly presents hematogenous parenchymal nodules. However, adjuvant
chemotherapy has resulted in prolonged survival, and may raised the unusual appearance of thoracic metastasis, which
is more aggressive nature, We carefully concluded that any tvpe of calcification should be suspected metastasis in
osteosarcoma patient.

Key words : Lung necoplasm, CT, Lung neoplasm, secondary, Osteosarcoma

ol Uehdth &% S}l & dole 455 2
ks 23 AREA tiFE Sake] Al 9l Hrt

20 304 ool sursh= Yuba ok Ik H ol e URE EPAoz i 2
T 7P TY FYoE g7 53, Aoz Holrt U Fe 7 v 2] 27e Boiy 2%

4337t 2 Fekdoh

Kl
;

X
]
o
ol
ohu

Te $031-990-6341  Fax @ 031-235-2764
E mall trleenaﬂ@dream\.\'i7.;01*1

- 201 -

19703 Sk o]F R7R sortgde] wuE =&



Z 1] AEFo] FAEAA F o) dAlr 27
o] 23 Felg ¥ Ho| oo Hupdoel! | AgHoe)?,
7184 Aol A7 ZAAE v FFH F
W Aozt BaEx gtk 23y, gerawle me =
T 8] FU AolFelol B AAHA LA}
A AGE o]2o)A YA L} Axp= HHA 3
< 5T A0 F2 Ao|¥e 533
3

Mg Egh

e
M ok

Nl B I

19913 1958 19973d 128717 8ggdzyoz o
O 2 et 60 el &2 F FU Holrh dAH
187 9] BAE Ao 2 SHHTH BRI AFH L 74 EH
46X 2 ’3& 2244193 9 ¥E 117 o|Uth
559 9N 47 QEE 149, AF 39
= 10119513}. 18 EFoA & A FLe &

=
<)

=13

w

r&lH

d

s

=
—

2

(]

) L
b= s

2

methotrexatae, cisplantin, adriamycin, vincristine%-
€ U5 32 Y Eate RoAn. F8F F
< T 198 AYstze A
& —"F"”“}i’%i sttt 181
TEFTAR XS S, 17490 Aaks &
< A¥sAh o] F ecjellME HF 33
(2-4)9) 37 CTHA} 37020 47708 (F 7 19.67)
D)ol A olFolHth AH-E CT 71%-& SCT 3000TX
9} SCT 5000TX(Schimadzu, Kyoto, Japan)$ ¥, 10mm S
AL A2 o ARRE Age) JIAA GRAy

< Uk

oﬁ, ku _lh‘,
b -
of rf A&

A CT7} o]F07l 6o o5 wule] W} 73
HAAY 22| Ho) Feh} vmsle 2

<7 A19¥ 13, 2004

Table 1. Radiologic findings of thoracic metastasis from
osteosarcoma

Findings
Parenchymal nodules
with calcification
without calcification
Pleural involvement
pleural nodule or mass
calcified pleural plaque
diffuse pleural thickening
Lymph node involvement
lymph node enlargement 4
Endobronchial involvement
bronchial wall calcification 3
Cardiac involvement
calcified nodule
pericardial thickening & effusion
Interlobular septal thickening

No. of cases {N=18)
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Fig. 1: Axial CT scan of the chest shows multiple
parenchymal pulmonary nodules with and without
calcifications in both lung fields, suggesting typical
appearance of hematogenous metastasis from osteosarcoma.

Z539 JA] olr] H Holr} Futd A-$7) 449
I Y= He 1590140708 A3 & FZU Aol

M

%o F2 Aol PAhL HAAY 2 o

3
E}%*%}?ﬂ UEHsTHTable 1). 7 B2 HsE ¥

w2
o ox -2

&

Sy et 1S, RS A AR, 1)
Hole] 27] 21WA B A™Z Uehd A$7} 4ol
oI5 F 1elolNT 27) AN Bel Ao 19

H

- 202 -



a0 =
=T

s

T FA drrelA] 2705 FUFeE S B AlSste ¢
A-E 2459t Fig. 2). Z2@Ue H3lsh= 74
A BHESY, SHHE M3 A-] Aok 7
stk CTd 596t 22 A4 A 7]l 9
B 7397t 2ol BEEAT (Fig. 3). 5209 7
S 16158 AQsta dAd@dd e Hole} Frts]o] YElR
t} SokdolE Bel 79% 6ofoA Subddoy 59
ZHE PEENoH, o] F 24 0A A3|stE SHEe
2 Uepsdth YA 14 s CTA ved 59 ujee &
AEQT(Fig 4a), SHxZ Aho=x FUsAg
(Fig. 4b). 5EFA0)7F o] Foixl A ofol|a SehqtrEo]

el Sk

b

Fig. 2: Solitary parenchymal pulmonary metastasis of
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osteosarcoma.

a. Axial CT scan through lung base shows a tiny pulmonary
nodule in right lung base(arrow head).

b. Follow-up chest posteroanterior radiograph shows a large
rounded pulmonary mass in right base(arrow). However,
no definite new lesion is identified throughout both lung
fields.

b

Fig. 3: Pneumothorax associated with subpleural pulmonary

nodule.

a. Chest posteroanterior radiograph shows a small amount of
pneumothorax in the apex of right hemithorax(arrow
heads).

b. CT scan of the chest also shows a small amount of
pneumothorax. Additionally, associated small pulmonary
nodule is also seen in subpleural area(arrow heads).
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Fig. 4: Pleural metastasis of osteosarcoma (diffuse pleural

thickening).

a. Axial CT scan of the chest shows circumferentially diffuse
smooth thin pleural thickening(arrows) of left hemithorax
with small amount of loculated pleural effusion. Chest
tube for drainage of pleural effusion is also seen in left
hemithorax.

b. Histology section obtained by pleural biopsy shows acido-
philic osteoids on the background.

C

Fig. 5 : Endobronchial metastasis of osteosarcoma.

a. Chest posteroanterior radiograph shows a small irregular
calcification in area of left hilumf(arrow), suggesting old
inflammatory sequela such as old pulmonary tuberculosis.

b. CT scans of the chest shows a small linear calcification
along the wall of left upper lobe bronchus(arrow).

c. On follow-up CT scan 3 months later, the previously noted
bronchial wall calcification is increased in size(arrow).
This represents endobronchial metastasis of osteosarcoma.
Additionally, a large amount of pleural effusion is
identified in right hemithorax.
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Fig. 6 : Axial CT scan of chest shows a small rounded
calcified nodule in cardiac wall(arrow head), representing
cardiac metastasis of osteosarcoma. Additionally, a large,
irregular, dense, calcified lesion is also seen in left lung.

A
Fig. 7 : Axial CT scan of chest shows multiple irregular

interlobular septal thickening(arrow heads), representing
lymphangitic metastasis of osteosarcoma.
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Fig. 8: Invasive and aggresive pattern of metastatic

osteosarcoma.

a. Axial CT scan of the chest shows a small rounded
pulmonary nodule with peripheral tiny calcification in
right lower lobe.

b. Follow-up CT scan 16 months later shows more increased
size and number of pulmonary nodule, newly developed
multiple calcified pleural plaque(arrow), and marked
bronchial wall thickening of left proximal bronchi(arrows
heads) with distally parenchymal consolidation and dense
calcifications.

¢. On follow-up CT scan 4 months later, previously noted
endobronchial and pleural lesions reveal markedly
increased size with tumor invasion into chest wall and
mediastinum. However, parenchymal nodules are slightly
increased in size.
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