e il 98 24 A5 20164E S H 5519445581 Chin ] Lung Cancer, May 2016, Vol.19, No.§ ©279 -

DOI: 10.3779/j.issn.1009-3419.2016.05.05 R II/EE J)T{ E}IZ % R
CT=#4F R ELEME TR MBS &
HEFRRMNME

A SR RIH IRB TS AKE T44 I

(WE] B=5 B89 M55 15 KA H 5 0% 28 5L HOm M XU B3P A8, B Al A A B THE DL JZ 4
( computed tomography, CT ) SAG2FhRUE AL HAR . ZAICT R =4 M A4 i 0 FRE Al 45 15 T8 25 2R A S s s T
M A ARG ITES AR SRR GUZk . TRAR . D08 ) 245 1 KU FEPPAL i 018
Tk B =4 BT XT 20005 BAR/INT 3 eonSEPEZS T B CTRAFGORNBEA T UBUPEZM BT, k4515 ol B el 4 427
N, RS PR P AR BE U5 JCHG KA o A iR 1y SRR EE T ( EAR/NT 10 mm ) 43 512K ] Logistic[al 1H 53
Brib gy = 4eih sy Oy, 4t BRSNS ) | TR (BkiA . JARBRIA) | 08 (FFSEm . A A . By
JRAHNG ) . S5 ERAGRISREL (odds ratios, ORs ) , Fifl i 71k TAEHRHIE ( receiver operating characteristic, ROC ) i
LM S5 ATV XU BE M e TR . 25 5R NAWFIER92000 Hol k78, R 12261, X434 5 Y Logistic
[R5 R R A5 1A (OR=3.3, P<0.001) | HIZIEA (4pi . BAREA M AJORIEI 5 H13.4, 9.8, PIY
=0.001 ) EA TN, TIZ5 0 H00E K = 4UERA BT AE (P>0.05) o ROCHHTRRES 15 A5 FU Ttk XU
FEVEAR A (iR FIEFH0.928; P<0.01, HAEBIH 666 mm®) o XFWJHOKRES T (A0 WA g Rl
ECNHLI 5 19 A KUK B2 R ( OR=60.5, 75.0; P=0.003, 0.007 ) o £5i% 45191 =S TR S BB 54 B THE 4510
PR R B, AR TF666 mm® n] VR A M E B AL 25 1 I B8 ;. SOt . B s W JBR 2515 M — = £
HE.

[ SR8iR ] Mgy JENURZEGE ; B8, 4B KU R
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[ Abstract ] Background and objective The management of pulmonary nodules relies on cancer risk assessment, in
which the only widely accepted criterion is diameter. The development of volumetric computed tomography (CT) and three-
dimensional (3D) software enhances the clarity in displaying the nodules’ characteristics. This study evaluated the values of
the nodules’ volume and 3D morphological characteristics (edge, shape and location) in cancer risk assessment. Methods The
CT data of 200 pulmonary nodules were retrospectively evaluated using 3D volumetric software. The malignancy or benignity
of all the nodules was confirmed by pathology, histology or follow up (>2 years). Logistic regression analysis was performed
to calculate the odds ratios (ORs) of the 3D margin (smooth, lobulated or spiculated/irregular), shape (spherical or non-
spherical), location (purely intraparenchymal, juxtavascular or pleural-attached), and nodule volume in cancer risk assessment
for total and sub-centimeter nodules. The receiver operating characteristic (ROC) curve was employed to determine the opti-
mal threshold for the nodule volume. Results Out of 200 pulmonary nodules, 78 were malignant, whereas 122 were benign.
The Logistic regression analysis showed that the volume (OR=3.3; P<0.001) and the 3D margin (OR=13.4, 9.8; both P=0.001)

were independent predictive factors of malignancy, whereas the location and 3D shape exhibited no total predictive value

AW R A RBI ARG BT (No.81171345 ) v s ity Jy Ak DA L aige G i a2 ROR 00 H 120 1248 i S 2 AL 1 LA ) 5 2 R
H4r (No20121202110005 ) ¥E )

PEFEANL: 300052 KHE, REFERIKFBERESZER (B8R, Sk, R, $RI707, BRI, TrEE, £80) W CR3GH)
CGHEIEE: T, E-mail: wangying486@hotmail.com )

HRERERERERE
www.lungca.org



* 280 - A = il g 2 52016 4ES H 4519445 s Chin J Lung Cancer, May 2016, Vol.19, No.5

(P>0.05). ROC analysis showed that the optimal threshold for malignancy was 666 mm®. For sub-centimeter nodules, the 3D

margin was the only valuable predictive factor of malignancy (OR=60.5, 75.0; P=0.003, 0.007). Conclusion The volume and

3D margin are important factors considered to assess the cancer risk of pulmonary nodules. Volumes larger than 666 mm? can

be determined as high risk for pulmonary nodules; by contrast, nodules with lobulated, spiculated, or irregular margin present

a high malignancy probability.

[ Key words ] Pulmonary nodules; Computed tomography; Volume; Three-dimensional volumetric analysis; Can-

cer risk assessment
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Tab 1 Theimaging features and the results of univariate Logistic regression analysis of 200 solid pulmonary nodules

Item Benign (n=122) Malignant (n=78) OR (95%Cl) P
Location
Purely intraparenchymal 69 (76.7%) 21(23.3%) 1
Juxtavascular 18 (42.9%) 24 (57.1%) 4.4(2-9.6) <0.001
Pleural-attached 35 (51.5%) 33 (48.5%) 17.7 (1.6-6.1) <0.001
3D shape
Spherical 84 (83.2%) 17 (16.8%) 1
Non-spherical 38 (38.4%) 61 (61.6%) 7.9 (4.1-15.3) <0.001
Morphology
Smooth 101 (90.2%) 11 (9.8%)
Lobulated 7 (25.9%) 20 (74.1%) 26.2 (9.1-75.9) <0.001
Spiculated/Irregular 14 (23.0%) 47 (77.0%) 30.8 (13.0-73.0) <0.001
InV 4.4 (3.1-6.2) <0.001
Mean diameter (mm)
0<d<10 105 (93.8%) 7 (6.3%)
10<d<30 17 (19.3%) 71 (80.7%)
Mean volume (mm3)
0<V<100 48 (98.0%) 1(2.0%)
100<V<300 46 (88.5%) 6 (11.5%)
300<V<500 16 (94.1%) 1(5.9%)
>500 mm? 12 (14.6%) 70 (85.4%)

InV: nature logarithm of the volume.
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0.0 0.2 0.4 0.6 0.8 1.0 Fig 1 The ROC curve of volume to assess the cancer risk. ROC: receiver
1-specificity

operating characteristic curve.
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Tab 2 The cancer risk assessment of 200 solid pulmonary nodules by multi-variate Logistic regression analysis

Item n OR 95%Cl P
Location

Purely intraparenchymal 90 1

Juxtavascular 42 2.0 0.5-7.3 0.317

Pleural-attached 68 1.6 0.5-5.7 0.449
Morphology

Smooth 112 1

Lobulated 27 13.4 2.9-61.8 0.001

Spiculated/Irregular 61 9.8 2.4-39.5 0.001
3D shape

Spherical 101 1

Non-spherical 99 1.0 0.3-3.7 0.984
InV 200 33 2.3-4.8 <0.001

3 12T ERETEERRE LERELogisticEIASHT

Tab 3 The cancer risk assessment of 200 solid pulmonary nodules by multi-variate Logistic regression analysis

Nodule characteristics n OR 95%Cl P
Location
Purely intraparenchymal 64 1 0.91
Juxtavascular 16 1.1 0.09-14.4 0.93
Pleural-attached 32 0.6 0.02-16.5 0.78
Morphology
Smooth 92 1 0.002
Lobulated 6 60.5 4.1-887.5 0.003
Spiculated/Irregular 14 75.0 3.3-1,685.8 0.007
3D Shape
Spherical 78 1
Non-spherical 34 16.1 0.7-350.5 0.08
InV 112 1.8 0.4-7.4 0.44
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Fig 2 Male, 47 years old, A-D: a nodule
(white arrow) was incidentally detected
in left upper lobe, nodules margin is
lobulated, manually measured the largest
diameter in X, Y and Z was 8.7 mm, 7.4
mm, 7.6 mm respectively; E: 3D volumetric
analysis showed nodule was non-spherical,
software-generated volume of the nodule
was 218 mm?3. Automatic measured the
maximum diameter was 9.8 mm, 8.8 mm,
8.4 mm respectively. Pathology result was
invasive adenocarcinoma.

B 3 &%, 53%, A-D: AR LIS, 8%
THM, FHAMNB=HERRKEZLIRH6.0 mm.
5.7 mmR&5.9 mm, E: Z#BEHMBRT, &
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mm, fRIBERARE.

Fig 3 Female, 53 years old, A-D: a nodule
(white arrow) was incidentally detected
in right upper lobe, nodules margin is
irregular, manually measured the largest
diameter in X, Y and Z was 6.0 mm, 5.7
mm, 5.9 mm respectively; E: 3D volumetric
analysis showed nodule was non-spherical,
software-generated volume of the nodule
was 136 mm3. Automatic measured the
maximum diameter was 7.9 mm, 8.5 mm,
6.9 mm respectively. Pathology result was
adenocarcinoma.
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