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Evaluation of Photon-Counting X-ray
Radiography for the Detection of
Pulmonary Nodule : A Preliminary Report
on Experimental and Clinical Studies

Kazuhiko Kimura", Michio Kono", Eiichirou Itouji",
Katsuhito YamasakiV, Masahiko KusumotoV,
Shuji Adachi?, Yoshiharu Oono", Minming Chung”,
Tetsu Nakamura", Masahiro Endoh"
Fumitoshi Mimura’ and Motosada Kiri®

To evaluate the utility of photon counting X-ray radiogra-

phy (quantum radiography : QR) for the detection of pulmo-
nary nodules, experimental and clinical studies were perfor-
med in comparison with conventional X-ray (CXR). In the
experimental study, spatial resolution was analyzed by using
the micro-chart method. The simulated nodule detection
study was performed by using a chest phantom. The results
were evaluated by means of ROC analysis. In the clinical
study, both images of CXR and QR were evaluated in a case
of metastatic lung tumor. In the experimental study, the
spatial resolution of QR was 200.m. QR was superior to CXR
in detecting simulated nodules in all areas. In clinical cases,
QR was superior to CXR in depicting not only normal struc-
tures but also retrocardiac and retrodiaphragmatic pulmo-
nary nodules.
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Fig. 1 Quantum Radiography
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Table1 area under the ROC curve and analysis

peripheral  retrocardiac and retrodia- -
lung field phragmatic lung field
CXR 0.799 0.735 0.771
J * B:| % % 5:|* '
QR 0.867 0.95 0.91
# D P=0.023 %% IP=0.003 =% :P=0.002
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Fig.2 metastatic lung tumor (renal cell carcinoma ) QR (Fig. 2(B)) is superior to CXR (Fig.
2(A)) in the detection of nodules in It. retrodiaphragmatic lung field.
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