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PURPOSE 

  To evaluate the reliability and intra and interobserver agreement of the software LungCare (Siemens) for volumetric measurement of synthetic nodules in a thoracic anthropomorphic phantom.

METHOD AND MATERIALS 

  160 nodules were inserted in a thoracic anthropomorphic phantom. They were of various diameters (3, 5, 8, 10, 20mm),  solid and semi-solid (-800, -630, +50 and +100 HU), of regular and irregular shape, in different locations (within parenchyma, sub-pleural, juxtavascular and paramediastinal). Images were obtained on a 16-slices CT, 0.75mm collimation, at regular dose (180mAs) and low-dose (40 mAs), both at 120kV. Nodule segmentation and measurements were performed by two observers uisng the LungCare software with two measurements per nodule. For each category, the measurements were compared to the known volume of the nodule. Intra and interobserver agreement was calculated using intraclass correlation (ICC).

RESULTS 

  Average relative nodule volume variation was < 12% for 8 to 20mm nodules (range 0 - 41%), and < 41% for nodules of 3 and 5mm (range 5 - 62%). Interobserver measurement variation was as follows (mean, minimum, maximum volume difference): 0,9%, 0%, 9% for 10mm and 20mm; 2,7%, 0%, 44% for 8mm; 7,9%, 0%, 64%, for 5mm and 3mm. No significant intra or interobserver variation was noted for shape or radiation dose (p<0,01). 15 cases of non recognition by the software occurred for 3mm and 5mm nodules, and for 8mm nodules of juxtavascular and paramediastinal locations. Intraobserver agreement was complete (ICC 1.000 (p<0.01)). Global interobserver agreement was excellent (ICC 0.999 (p<0.01)). Specifically, almost all measurements were associated with excellent correlation (from 0.993 to 1.000 (p<0.01)), except when grouping the nodules of 3 and 5mm (ICC 0.785; p<0.01).

CONCLUSION 

  With phantom replication of various physical nodule characteristics encountered in contexts of lung cancer screening or incidental nodule follow-up, the semi-automatic volumetry software was reliable for most nodules of 8 to 20mm.  It was less reliable for 8mm ground glass nodules in juxtavascular and paramediastinal locations and for 3 and 5mm nodules. Inter and intraobserver agreement was excellent.

CLINICAL RELEVANCE/APPLICATION 

  This software can be used for evaluation of new nodules or nodule follow-up, with excellent inter and intraobserver agreement, for most nodules of 8 mm and more, using regular or low radiation dose. 
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