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Usefulness of Temporal Subtraction Images of
Chest Computed Radiography for Detection of
Metastatic Pulmonary Nodules

i .. . . |
Toshimi Uozumi,"” Katsumi Nakamura," -

Hiroyuki Takahashi,"” Hiroko Okazaki,"
Koji Kamada," Shingo Kakeda,"
Hajime Nakata," Nobuhiro Oda,”

Shigehiko Katsuragawa,® and Kunio Doi*

Temporal subtraction is a technique by which a previous
chest radiograph is subtracted from a current radiograph in
order to enhance interval changes. Our purpose in this study
was to evaluate the usefulness of temporal subtraction for
the detection of metastatic pulmonary nodules. We exam-
ined 19 cases of metastatic nodules less than 15 mm in di-
ameter (8.4 mm on average). Temporal subtraction images
were created based on the matching of local lung areas in
pairs of chest radiographs. By using the subtraction images,
the detectability of nodules was clearly improved in 5 cases
and moderately improved in 8 cases; there was no improve-
ment in 6 cases. The subtraction images were especially useful
for nodules superimposed over normal structures, such as
rib, mediastinum, and diaphragm, as well as for small nod-
ules. In 6 of the 19 cases, the nodules had been missed
clinically; however, the temporal subtraction images clearly
demonstrated half of missed small nodules. Temporal sub-
traction made it possible to enhance subtle interval changes
and helped in detecting small pulmonary metastases. This
technique seems promising for augmenting the capabilities
of computed radiography of the chest.
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Fig. 1 Overall schema of the temporal subtraction technique.
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Fig. 2 A 57-year-old man with pulmonary metastasis from rec-
tal cancer.

A: Previous image.

B: Current image.

C: Temporal subtraction image. The temporal subtraction image
enhanced the visibility of the nodule in the left lower lobe (+2).
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Fig. 3 A €6-year-old woman with pulmonary metastasis from sig-
moid colon cancer.

A: Previous image.

B: Current image. A new nodule is superimposed over the ante-
rior port of the right second rib.

C: Temporal subtraction image. The nodule is clearly demonstrated,
since the ribs are almost completely subtracted (+1).
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A B
C D
E E

monary metastasis frorn malignant
melanoma.

_ A: Previous image.

. B: Currentima. No nodule is visible.
- C: Temporal subtraction image.
~ Arrow indicates a metastatic nodule
(+2).

D: CT scan.

E: Another chest image taken four
months after (B) (post-chemotherapy).
There is no evidence of pulmonary
metastasis. It is still difficult to rec-
ognize a nodule at the right hilum.
F: Temporal subtraction image
obtainrd from (E)and (A). A cavitary
nodule is clearly demonstrated.

!'! ' Fig. 4 A 71-year-old man with pul-
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