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[ Abstract ] Background and objective The detection and quantification of solid components in pulmonary sub-
solid nodules (SSN) are of vital importance on differential diagnosis, pathological speculation and prognosis prediction. How-
ever, no objective and wide-accepted criterion has been built up to now. The purpose of this study is to explore the optimal
threshold that can be used for the detection and quantification of solid components in SSNs by using threshold segmentation
method on computed tomography (CT) images. Methods CT images of 102 SSNs were retrospectively analyzed. To estab-
lish a reference standard, the observers made judgments on whether the solid component existed in every SSN and did manual
measurements of the volume of solid component with the help of software. Threshold segmentations of every nodule were then
performed using different threshold settings and all of the measured volumes were assumed to be solid volumes, then solid-to-
total volume ratios were calculated. The results were compared with the reference standards using the receiver operating char-
acteristic curve and Wilcoxon test. Results The application of thresholds as -250 HU or -300 HU resulted in high diagnostic
value on the detection of solid component, with area under curve values as 0.982 and 0.977, respectively; the cut-off values
of solid-to-total volume ratio were 1.10% and 6.14%, respectively; the median volumes of solid components were 202.7 mm”
(598.2 mm?*), 247.1 mm*(696.0 mm®), which were not significantly different from the reference standard[199.5 mm’ (743.1
mm’)](P=0.125,1, 0.061,3). Conclusion Threshold segmentation on chest CT images is valuable to detect and quantify the
solid component on SSN, the thresholds as -250 HU and -300 HU are recommended.

[ Key words ] Subsolid nodule; Adenocarcinoma; Computed tomography; Threshold segmentation; Volume mea-

surement
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segmented volume.
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Fig 1 The threshold segmentation of a pulmonary
subsolid nodule. A: After marking the nodule, the
software can automatically draw a profile of the
targeted nodule; B: Adjust the profile manually

B until satisfied, the computer can give the volume

of the nodule; C, D: Quantify the volume of the

ROls on the viewport.

Close this panel to modify

segmented nodule using a certain threshold
setting.
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Tab 2 Performance of subsolid nodules classification with different threshold settings (n=102)
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Threshold AUC P Cut-off value Sens Spec Largest Youden index
-500 HU 0.922 0.003,4 29.79% 85.7% 79.5% 0.652
-450 HU 0.945 0.014,3 18.66% 88.9% 84.6% 0.735
-400 HU 0.962 0.046,2 7.56% 98.4% 82.1% 0.805
-350 HU 0.971 0.098,9 4.87% 98.4% 84.6% 0.830
-300 HU 0.977 0.239,8 6.14% 90.5% 94.9% 0.854
-250 HU 0.982 Reference 1.10% 100.0% 89.7% 0.897
-200 HU 0.976 0.425,8 0.79% 96.8% 92.3% 0.891
-160 HU 0.969 0.252,6 1.71% 90.5% 97.4% 0.879
-130 HU 0.962 0.111,7 0.12% 95.2% 92.3% 0.875

AUC: area under the curve; Sens: sensitivity; Spec: specificity.

R 3 BMAEHELETEERSFREENRED B S5SERELLRN0=43)
Tab 3 Comparison between threshold segmentations and the
reference standard in volume quantification of solid components in

part solid nodules (n=43)

Threshold Md volume (mm?)  IQR (mm?) P
-500 HU 652.3 1252.6 <0.000,1
-450 HU 496.7 1081.3 <0.000,1
-400 HU 374.2 912.7 <0.000,1
-350 HU 295.3 811.4 0.000,1
-300 HU 2471 696.0 0.061,3
-250 HU 202.7 598.2 0.125,1
-200 HU 164.4 518.5 <0.000,1
-160 HU 135.4 467.2 <0.000,1
-130 HU 115.6 4221 <0.000,1
Reference standard 199.5 743.1 -

Md: median; IQR: inter-quartile range.
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