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Radiologic Evaluation for Differentiating Benign from
Malignant Solitary Puimonary Nodule

Jae Kil Park, M.D.*, Young Jo Sa, M.D.*, Jung Im Jung, M.D.**

Background: We are now detecting an increasing number of solitary pulmonary nodules (SPNs) that are difficult fo
diagnosis. The purpose of this study was to evaluate the useful radiologic findings for differentiating benign from
malignant pulmonary nodules. Material and Method: The high-resolution CT (HRCT) findings of SPNs smaller than
3 cm in largest diameter were evaluated in 134 patients with malignant and benign nodules in regard to internal
structures, margin characteristics, and surrounding parenchymal responses. Resulf: The nodules with the area of
ground-glass attenuation (GGA) greater then 50% were noted in adenocarcinoma, inflammatory lesions and some of
metastatic tumors, and the lesions greater than 90% were noted only in adenocarcinoma. The area of GGA in
non-adenocarcinoma, benign tumors and tuberculomas were less than 50%, and mainly less than 10%. The
findings of air bronchogram, spiculation, lobulation, vascular involvement, and pleural indentation were some noted
at every types of malignant tumors, but especially high over than 30% in adenocarcinomas. Conclusion: Most
peripheral lung adenocarcinomas form a characteristic radiologic findings especially in HRCT. Evaluation of these
findings would be helpful in differentiating between lung cancer, especially adenocarcinoma, and other lesions.

(Korean J Thorac Cardiovasc Surg 2003;36:943-951)
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Table 1. Distribution of GGA* in various solitary nodular lung
lesions

%GGA

Histopathology
0~910~49 50~89 90~100 Total

Bronchogenic cancer

Adenocarcinoma 12 33 8 9 62
Squamous carcinoma 5 1 0 0 6
Small cell carcinoma 2 0 0 0 2
Large cell carcinoma 2 1 0 0 3
Carcinoid 2 0 0 0 2
Metastatic tumor 17 6 3 0 26

Benign tumor
Hamartoma 3 1 0 0 4
Sclerosing hemangioma 2 0 0 0 2
Tuberculoma 10 2 0 0 12
Organizing pneumonia 1 3 4 7 15
Total 56 47 15 16 134

*GGA=ground-glass attenuation.
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Fig. 2. HRCT showign air bronchograms in adenocarcinoma
and pleural indentation (arrows).
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Fig. 1. The size of nodule at lung
setting (A) was decreased over
than 50% at mediastinal setting
(B) (%GGA >50%).

Fig. 3. HRCT showing spiculations (arrows) in adenocarci-
noma.
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Table 2. HRCT* findings of lesions

Diagnosis Cases Air bronchogram Spiculation Lobulation  Vascular involvement  Pleural indentation
Primary ca.**

Adeno 62 27 (44%) 29 (47%) 43 (69%) 24 (39%) 19 (31%)

Non-adeno 13 2 (15%) 3 (23%) 4 (31%) 2 (15%) 1 (8%)
Metaststic ca.** 26 1 (4%) 3 (12%) 7 27%) 1 (4%) 0
Benign tumor 6 0 0 1 (17%) 0 0
Tuberculoma 12 0 0 1 (8%) 0 0
Inflammation 15 2 (13%) 0 0 0 ' 0

*HRCT=high-resolution CT; **ca.=carcinoma.

Fig. 4. HRCT showing lobulation (arrow) in adenocarcinoma,
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Fig. 5. HRCT showing vascular involvement (arrows) in ade-
nocarcinoma.
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