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[ Abstract ] Background and objective Subsolid pulmonary nodules tend to exhibit considerably slower growth
rates than solid lesions, nevertheless, higher malignancy probability. The diagnosis of indeterminate nodules largely depends on
the growth evaluation during follow-up. The growth can manifested as an increase in size or the appearance and/or subsequent
increase of solid components. The mass reflect the product of volume and density and can be more sensitive in growth evalu-
ation. However, the repeatability needs a further validation. The purpose of this study is to assess the intra and inter-observer
variability of mass measurement for subsolid nodules. Methods 80 subsolid nodules in 44 patients were retrospectively en-
rolled. Both the volume and mass were measured by two radiologists using blind method independently. Intra-observer and
inter-observer variability were analyzed and compared by Bland-Altman method intra-class correlation test and Wilcoxon test.
Results Software achieved satisfied segmentation for 92.5% nodules. Of them, 35% underwent manual modification. The 95%
limits of agreement for intra-observer variability were -11.5%-10.4% for mass and -8.4%-8.8% for volume. The 95% limits of
agreement for inter-observer variability were -17.4%-19.3% for mass and -17.9%-19.4% for volume.The intra-class correlation
foefficients between volume and mass measument was 0.95 and 0.93 (both P<0.001) and no significant differences (P=0.78,
0.09) was found for intra- and inter-observer variability. Manual modification of the segmentation caused the worse mass mea-
surement repeatability in spite of the reader satisfaction. Conclusion The repeatability of mass measurement has no significant

difference with that of volume measurement and may act as a reliable method in the follow-up of subsolid nodules.
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Tab 1 Characteristic of nodule in the study

SEPEZE A, H W B U I LA KRR Al RS B
A0 2 AN M ST S 51 P A R AR X T i R Y a2
B E 205 o B S 451 A AR AN AR AR R
FBERC, IAALFE 14 1 v A S B A3 R B8 n DR Lk Jo
(Mass) S REAS 25 & il — 4 (148 4k, IS B iinT L
SR W DU R AR R FRATTA T SR B T LA AR
Iy E A, AT R 43 %17 2 (Automaticl Semi-Auto )
XoF o 0 P A S A S

FEAHIFFEH, SIS 451 o 2 0 e L 8 P — Bk
XA]H-11.5%-10.4% , WSS ] — Bk X [A]-17.49%-19.3%
XS Kim T I S SR, A A2 R R e
F BT O S Y — SRR DX R -8.496-9.49% , WL [A]— 3L
PEDX ] R-17.5%-11.8% , Jit dat Ik 119 — S50 X R %0 A=
fnfffﬁﬁi%ﬁéﬁi‘x DX T b BR T35 5 SRy I S 2

A AR TR o AT 0 2225 B] A — Bk X JR)
Bﬁﬁwa%, FERAAE H Bt 1 b an SR e P kAR AR N T

Characteristic n Proportion
Density Part-solid 21 26.25%
Pure GGO 59 73.75%
Diameter 3 mm-5mm 13 16.25%
5mm-10 mm 58 72.50%
10 mm-15 mm 8 10.00%
15 mm-20 mm 1 1.25%
Location Vascular -attached 34 42.50%
Pleural-attached 18 22.50%
In the pulmonary parenchyma 28 35.00%

GGO: ground-glass opacity.
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Tab 2 The segmentaion of subsolid nodules and the intra- and inter-observ

er variability

Nodule segmentation n

Intra-observer (Volume) Inter-o

95%limits of agreements

bserver (Volume) Intra-observer (Mass) Inter-observer (Mass)

*Automatic 46 -8.0%-8.0%
*Semi-Auto 28 -23.3%-19.2%
Total 74 -8.4%-8.8%

-22.7%-19.5%
-17.9%-19.4%

-7.8%-10.0% -8.2%-7.1%
-28.1%-28.6%

-11.5%-10.4%

-7.5%-11.0%
-27.8%-27.1%
-17.4%-19.3%

*Automatic: Successful automatic segmentation; *Semi-Auto: Successful segmentation after manual adjustation.
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CHMBHZ1E—RMNE, K/A54 mm®, ZE 4280 mg/cm?,
RE#415.120 mg, EB. DAMBEHE1E NE, K461
mm’, ZE #4332 mg/cm’, RE£420.252 mg. REEREE
S5FREREEN429.0%. 12.2%

Fig 1 Volume and attenuation measurement of GGN in
a 55-year-old woman by using semiautomatic software
program. Thin-section chest CT image in lung window
setting shows 6-mm GGN in right lower lobe. A, C: the 1*
measurement of observer 1, the size of the GGN is 54 mm®
and the atteunuation is -720 HU, so the mass is about 15.120
mg; B, D: the 2™ measurement of observer 1, the size of
the GGN is 61 mm® and the atteunuation is -668 HU, so the
mass is about 20.252 mg. The variation of the mass and the

volume is 29.0%, 12.2%. CT: computed tomography.

B 2 %, 53%, GHMERBZELET, HZAH4.6 mm. BA.
Cjaij,%?%ﬂ% RME, K/hA89 mm3, EEH311 mg/cm?,
2’]7:!27 679 mg. EB. DAMBEILE_RNE, k/hA62
}, BEH347 mg/cm®, REH21.574 mg. EEE‘EEETE
S5EREREESR7425.0%. 35.8%
Fig 2 Volume and attenuation measurement of GGN in
a 53-year-old woman by using semiautomatic software
program. Thin-section chest CT image in lung window
setting shows 4.6-mm GGN in right middle lobe. A, C: the 1st
measurement of observer 1, the size of the GGN is 89 mm?
and the atteunuation is -689 HU, so the mass is about 27.679
mg; B, D: the 2nd measurement of observer 1, the size of
the GGN is 62 mm?® and the atteunuation is -653 HU, so the
mass is about 21.574 mg. The variation of the mass and the
volume is 25.0%, 35.8%.
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Fig 3 Bland-Altman plots. A: The Bland-Altman plots of intra-observer
volume measurement variability; B: The Bland-Altman plots of mass
measurement variability. Bland-Altman: The dash line represents the
mean relative difference, the dot line represents the upper and lower
value of 95% limits of agreement.
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Fig 4 Bland-Altman plots. A: The Bland-Altman plots of inter-observer
volume measurement variability; B: The Bland-Altman plots of mass
measurement variability. Bland-Altman: The dash line represents the
mean relative difference, the dot line represents the upper and lower
value of 95% limits of agreement.
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