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Introduction

LDCT



Small nodule, GGN

Zhang et al., J Thorac Cardiovasc Surg 2020;160:824-831

Kang et al., J Thorac Oncol 2019;14:436-444



• Diagnostic accuracy

• Negative predictive value

• Complications

Small nodule, GGN predominance

Choi et al., Medicine (Baltimore) 2016;95:e4359, Shimizu et al., Lung Cancer 2006;51:173-179

Preoperative diagnosis with CT is important



Malignancy favor CT parameter in pure GGN

Irregular       Spiculation       Indentation

Robinson et al., Ann Thorac Surg 2020;109:270-279

Kitazawa et al., Clin Radiol 2019;74:922-929

Fu et al., J Thorac Cardiovasc Surg 2021;162:451-459
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3D CT volume rendering, HU adjustment



Method

• Jan 2013 to Dec 2019, ENB-guided surgery of pure GGNs

• Retrospective review of medical records and prospectively re-assessed 

and analyzed the pathological and CT data

• Synapse Vincent system was used to analyze the images of pure GGNs

• CT Hounsfield units, size, volume

• Statistics: Student’s t-test, Mann-Whitney U-test



Method

= threshold high CT density



Method

Volumes with CT densities higher than 

Volumes with CT densities lower than 

High density CT volume proportion



Result

• Forty-eight pure GGN were surgically resected in 45 patients

• Of the 48 pure GGNs, 40 were pathologically diagnosed as NSCLC and 8 

as benign lesions

• 20 were diagnosed as NIAs (4 AISs and 16 MIAs) and 20 as IAs
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Results

• We evaluated the newly proposed CT parameter, the proportion of GGN 

voxels with high CT values

• This is denoted by γ , and it changes with the chosen high-CT threshold 

value θHU 

• The γ distributions for IA and NIA at various thresholds were analyzed
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Results

Group Nodule size Predictive accuracy

A 0-9mm 90%

B 10-19mm 95.2%

C >= 20mm 77.8%



Conclusions

• Analyses of CT volumes using the 3D system suggest a relationship 

between such as volumes and pure GGN invasiveness

• The pure GGN volume proportion of density >-300 HU may predict 

histological invasiveness; cutoff of 5.41% affords high sensitivity and 

specificity

• Multicenter prospective studies on pure GGNs are required to determine 

the clinical utility of the metrics


