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Part I: New Development in the Diagnosis of Pulmonary Cancer
—With X-CT and Computed Radiography—

Tsutomu Takashima
Department of Radiology, Kanazawa University School of Medicine
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For the screening, diagnosis and staging of pulmonary cancer, radiographic examinations have
played an important part clinically. Following the rapid advances in computer technology, the digital
radiography has become new radiological approach at clinical fields in place of the conventional analog
approach. New development in diagnosis of pulmonary cancer with X-CT and Computed Radiography
(FCR) was mentioned in this special assigned report.

1. On Wajima lung cancer screening program conducted under the auspices of Kanazawa University
Hospital, FCR was utilized for chest radiography as a new trail. The results of the screening program
were that repeated examinations due to poor image quality are less common and it is available for
detecting small pulmonary nodular shadows which are possibly the candidates of lung cancer. Oblique
chest with FCR was remarkably effective for the detection and the identification of them. There is
considerable improvement in consipicuity enhancement of lesions and wide latitude of lung fields.
However, for giving FCR a position as the new imaging modality for mass screening, the disadvantage
of slow throughput and high cost must be fully satisfied.

2. Dual energy subtraction radiographs (DES) of chest were obtained with using single exposure of
X-ray, metal filter and imaging plates for FCR. In order to examine the clinical value for pulmonary
cancer diagnostics, softtissue and bone films have been compared with conventional chest films in 200
patients suspected pulmonary cancer. The results showed that the DES obtained additional or new
informations in total 21% of cases, in recognizing major air way abnormalities and detecting small
nodules under the ribs on the softtissue films, confirming osteolytic lesions of rib and clarifying
calcification in pulmonary nodules on the bone films.

3. FCR tomography was compared to conventional tomography in 64 patients with lung cancer for
evaluation of the morphological characteristics and calcification of pulmonary nodules, and tracheobron-
chial abnormalities. Because of offering more detail of them due to edge enhancement effect and greater
recording latitude, it was concluded that FCR tomography was superior to conventional tomography.

4, Our clinical study of a reference phantom system for quantitative CT analysis of pulmonary
nodules, demonstrated that unsuspected calcification in benign nodules with conventional methods was
clearly evident with the aid of it. However, a few malignant lesions showed some evidence of
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446 2o LB —X-CT & CR—
calcification. So the final decision that pulmonary nodule is benign should be made carefully, though the
increased sensitivity afforded for detecting calcification in pulmonary nodule is acceptable.

5. X-CT has a primary role in staging of lung cancer among radiologic studies. T-factor (chest
wall invasion) of 119 cases of the operated lung carcinomas was prospectively evaluated with using X-CT.
There were 82% of accuracy, 13% of over-estimation, and 4% of under-estimation. We applied X-CT to
the diagnosis of the intrathoracic lymph nodes metastases from 119 lung carcinoma, and defined nodes
with a diameter larger than 1.5cm in tracheal bifurcational lymph nodes and 1.0cm in other parts of lymph

nodes as indicating presence of metastasis.
the overall accuracy was 75%.
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In the diagnosis of the mediastinal lymph nodes metastases,

Table 1 Numbers of plain chest film interpreta-
tion and the cases of confirmed lung cancer in
Kanazawa University Hospital

1982 1983 1984 1985

Numbers of chest

film interpretation 23,804 19,728 17,930 13,786

Cases of the confirmed

lung cancer 7

99 115 115

Table 2 Annual distribution of lung
cancer

Male  Female M/F
1982 ik 66 11 6.0
1983 99 85 14 6.1
1984 115 95 20 4.8
1985 115 79 36 2.2
Total 406 325 81 4.0

Table 3 Age distribution of lung
cancer

Age Male Female Total
20~29 2 0 2
30~39 1 1 2
40~49 16 7 23( 5.7%)
50~59 62 25 87(21.4%)
60~69 123 31 154(37.9%)
70-~79 114 15 129(31.8%)
80~ 7 2 9( 2.2%)
Total 325 81 406

impact #F T ETW5, L Lich bEMER
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Table 4 Histology and clinical stage distribution of lung cancer

Clinical stage

Histology Total
I 1I 1 v

Epidermoid carcinoma 23 10 76 30 139
Adenocarcinoma 27 7 49 46 129
Small cell carcinoma 5 5 M 38 82
Large cell carcinoma 2 1 4 12 19
Giant cell carcinoma 0 0 6 0 6
Adenosquamous ca. 2 0 4 2 8
Sg+Small cell ca. 0 0 2 0 2
Adeno+Small cell ca. 1 0 2 0 3
Sq+Adeno+Small cell ca. 0 0 1 0 1
Adeno+Giant cell ca. 0 0 1 0 1
Mucoepidermoid carcinoma 0 0 1 2 3
Carcinoid 1 2 0 0 3
Unknown 0 1 7 2 10

Total 61 26 187 132 406
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Fig. 1A, B, C Chest radiographs in normal patient with single exposure energy
subtraction technique.

A
B:

conventional FCR image.

softtissue image (bone cancelled image).

C: bone image (softtissue cancelled image).
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Fig. 2A, B, C Chest radiographs of patients with pulmonary nodular cancer.
Softtissue images show the nodule more discernible than conventional images-
do, because the overlying bony shadows (rib, scapula, clavicle) are cancelled.

Fig. 3 Chest radiographs of patient with pulmo-
nary nodular granuloma. Bone image demon-
strates calcification in nodule. Multiple costo-
chondral calcifications are well demonstrable
also.
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