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CT Findings of Solitary Pulmonary Nodules Less than 8 mm to

Differentiate the Malignant and Benign1
8 mm O[] THU T ZHOfA gt S 2O | It TIIDITHS A

Ki Woong Yoon, MD', Gong Yong Jin, MD', Young Min Han, MD', Eun Young Kim, MD*

'Department of Radiology, Chonbuk National University Medical School and Hospital, Institute of Medical Science, Research Institute of Clinical
Medicine of Chonbuk National University-Biomedical Research Institute of Chonbuk National University Hospital, Jeonju, Korea
’Department of Radiology and Research Institute of Radiology, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

Purpose: We assessed CT features of the solitary pulmonary nodules (SPNs) smaller Index terms

than 8 mm to evaluate the differences between the benign and malignant nodules. Lung Neoplasms

Materials and Methods: The study included 113 patients (66 male, 47 female, age Solitary Pulmonary Nodule

range: 33-79 years) with SPNs smaller than 8 mm. Mean diameter of SPN on CT was Multidetector Computed Tomography
495 + 1.19 cm; benign, 491 + 1.24 mm; and malignant, 6.09 + 1.01 mm. Of the 113
nodules, there were 23 (20.49%) malignant nodules and 90 (79.6%) benign nodules.
The CT findings (size, shape, margin, density) of SPNs were analyzed. The statistical
differences of the malignant and benign nodules were analyzed by X* test.

Results: The differences of the benign and malignant nodules were in the margin
and density. In the margins, spiculation and lobulation occurred with a significantly
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higher frequency in the malignant nodules (spiculated: 10/23, lobulated: 7/23) than Department of Radiology, Chonbuk National University
the benign nodules (spiculated: 20/90, lobulated: 0/90) (p < 0.001). In the mixed or Medical School and Hospital, Institute of Medical
pure ground glass.attenuation (14/23), the malignancy rates were signiﬂcantly g;'ggf)zm;agﬁzllﬂzt‘t::;gfg(’)”%féﬂgﬁ?g';if:h
higher than the solid nodules (p < 0.001). In the mixed and pure attenuation, a lob- Institute of Chonbuk National University Hospital,
ulated or spiculated margin (12/14) was associated with a higher risk of malignancy 20 Geonji-ro, Deokjin-gu, Jeonju 561-712, Korea.
(o = 0.005) Tel. 82-63-250-2307 Fax. 82-63-272-0481
T e - . E-mail: gyjin@chonbuk.ackr
Conclusion: In smaller than 8 mm nodules, the predictive CT findings of malignancy
were spiculated or lobulated margin and mixed or pure attenuation. Copyrights © 2013 The Korean Society of Radiology
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Table 1. Pathologic Subtypes of Total 113 Solitary Pulmonary Nodules
No. of Nodules

Nodule Type and Diagnosis

Malignant 23 (20.4)
A (fibrotic nodule), HLH E]E.ixé(1ntrapulmonal‘y lymph node), Invasive adenocarcinoma n
B2 2R (anthracotic pigmentation)s=2 = HHH(24.4%, Adenocarcinoma in situ °
211, 20%, 2. 2700 o0 el i e Sawamosel crdroms :
ek Aotk M54 o AL = 11, 47.8%), Al71334] Benign 90 (79.6)
SOEE(n = 9, 39.1%), HHAIPESEE(n = 2., 8.7%). H1S Fibrotic nodule 22
Z(n=1,4.3%). Intrapulmonary lymph node 19
Anthracotic pigmentation 18
Nonspecific chronic inflammation 16
37|9|' FEUHQ EX Hamartoma 3
T Bajo] o3k = o] P 7H0] UX|w AAAZS Tuberculosis 2
—"',%_—Q‘OP Table 201 71t Zh(kappa value) 22 IE7|SFECE YA gryp'tocloc;al infection N— ?
_ typical adenomatous hyperplasia
A3} ok AX O] o AV|= z+zb
a4 ©f 40] g 27h= 717 4.91 £ 1.24 mmet Brohciectasis 1
6.09 £ 1.0l mm%oH, & 7ke] F7]= FARKC = [o Bullae 1
St xjol2 Holx| AMH(p = (0.519). BE ARG ESRFS Heterotopic ossification 1
u ok} OpAl A 7ho] AeflIol EAL Tyl 20| 7|45 Lung abscess 1
Neurilemoma 1
o ] Skel
k. AN Qloirl obg 2] oF 18%(17/23)7F B (n Usual interstitial pneumonia 1
=10, 43.5%) &2 BAF(n = 7, 30.4%)& EFHFig. 1). Cavernous hamangioma 1
OFM AH = 92%(84/90)= 10| P2 HYtt Ao 9]  Datasin parentheses are percentage.
Table 2. Morphologic Features between Benign and Malignant Pulmonary Nodules Smaller than 8 mm
Morphologic Feature Subtypes Benign Malignant Kappa p Value
Shape Round 42 (46.2) 9(39.1) 0.66 0.007
Ellipsoidal 30 (33) 5(21.7)
Star 5 (5.5) 7 (30.4)
Triangular 13 (14.3) 2(8.7)
Margin Smooth 61(67) 3(13.4) 0.58 <0.001
Irreqular 999 3(13.4)
Spiculated 20 (22) 10 (43.5)
Lobulated 0(0) 7 (30.4)
Density Solid 84(92.3) 9(39.1) 0.71 < 0.001
Pure GGA 6(7.7) 9(39.1)
Mixed GGA 0(0) 5(21.7)
Location Central 8(8.8) 2(8.7) 0.86 0.999
Peripheral 43 (47.3) 11 (47.8)
Subpleural 39 (42.9) 10 (43.5)

Datas in parentheses are percentages.
Note.—GGA = ground glass attenuation
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Fig. 1. Bronchioloalveolar cell carcinoma in a 39-year-old man. Non-
contrast CT with lung setting shows a 7 mm sized subsolid nodule with
the spiculated mixed ground-glass attenuation in the right lower lobe.

Table 3. Margin Characteristics of Subsolid Pulmonary Nodules

Fig. 2. Bronchioloalveolar cell carcinoma in a 37-year-old woman.
Non-contrast CT with lung setting shows a 7 mm sized pure ground-
glass attenuation nodule with lobulated margin.

Morphologic Features Benign Malignant Kappa p Value
Margin 0.61
Smooth 4 (66.7) 0
Irregular 1(16.7) 2(14.3) 0.005
Spiculated 1(16.7) 5 (35.7)
Lobulated 0(0) 7

Datas in parentheses are percentages.
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Fig. 3. Anthracotic pigmentation in a 69-year-old man. Non-contrast ~ Fig. 4. Adenocarcinoma in situ, non-mucinous type in a 50-year-old
CT with lung setting shows a 4.5 mm sized solid nodule with smooth ~ man. Non-contrast CT with lung setting shows a 5 mm sized pure
margin. ground-glass attenuation nodule with lobulated margin.

Table 4. Mean Sensitivity, Specificity, and Accuracy of Significant Imaging Findings and Combinations of Findings in Benign Nodules Less

than 5 mm
Imaging Finding Sensitivity Specificity Accuracy Odds Ratio
Smooth margin 0.77 (36/47) 0.83 (10/12) 0.78 (46/59) 16.36 (3.105-86.23)
Solid density 0.94 (44/47) 0.67 (8/12) 0.88 (52/59) 29.33 (5.488-156.8)
Smooth margin or solid density 0.98 (46/47) 0.67 (8/12) 0.92 (54/59) 92.00 (9.069-933.3)

Datas in parentheses are percentages.

Table 5. Morphologic Features between Benign and Malignant Pulmonary Nodules in 5-8 mm

Morphologic Feature  Subtypes Benign Malignant Kappa p Value
Shape Round 23 (53.5) 5(45.5) 0.69 0.419
Ellipsoidal 16 (37.2) 3(27.3)
Star 2 (4.7) 2(182)
Triangular 2(4.7) 1(9)
Margin Smooth 25(58.1) 1(9) 0.61 0.001
Irreqular 9(209) 3(27.3)
Spiculated 9(209) 4(36.4)
Lobulated 0(0) 3(27.3)
Density Solid 40 (92.5) 5 (45.5) 0.72 0.001
Pure GGA 3(7.5) 5(45.5)
Mixed GGA 0(0) 1(9)
Location Central 3(7.5) 2(18.2) 0.89 0.464
Peripheral 22 (51.2) 6 (54.5)
Subpleural 17 (39.5) 30 (27.3)

Datas in parentheses are percentages.
Note.—GGA = ground glass attenuation
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