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Figure 1. Visual classification of each reader in 
Nelcin dataset.
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Visual classification of each reader

•  Reader A found 209 normal cases, 63 trace 
cases, 43 mild cases, 32 moderate cases and 5 
severe cases. 

• Reader B found that there are 169 normal cases, 
119 trace cases, 33 mild cases, 20 moderate 
cases and 11 severe cases. 

• And in the diagnosis of reader C, there are 167 
normal cases, 46 trace cases, 83 mild cases, 34 
moderate cases and 22 severe cases.

The optimal threshold for noise cancelation in emphysema 
quantification was established to be -1000 HU in a LDCT LCS 
dataset ，but noise cancelation optimization comes at the cost 

of early detection of emphysema.(▶Fig. 3)

Correlation between LAA and thresholds

The Spearman correlations between LAA with different 
thresholds for individual demonstrated a strong association 
between LAA and the five-category classification regardless 
of the threshold. (▶Table 1)

Table 1.Correlation between LAA and thresholds in 
group of normal and abnormal.

Emphysema classification and ROC

• The analysis of the ROC curve between emphysema 
volume and the visual classification under 7HU 
thresholds. (▶Fig. 2).

• Area under the curve (AUC) calculation(▶Table 2) are 
0.799 for reader A, 0.785 for reader B and 
0.797 for reader C under -1000 HU, which is the 
biggest area during all AUC. 
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•METHODS
• 352 participants were selected from a regional 

community health center Nelcin lung cancer 
screening dataset. 

• Unenhanced low dose CTs were performed using 
Definition AS and images were reconstructed with 
B30f kernel at 2.0/1.0 mm thickness.

• AI based post-processing software Aview was used 
to automatically segment the lungs while excluding 
the pulmonary vessels and bronchus.

KEY FINDINGS & CONCLUSIONS

INTRODUCTION
• Visual CT emphysema scores have been shown to 

improve the prediction of lung cancer mortality and 
COPD death, but optimal Hounsfield unit (HU) 
threshold for emphysema detection has not been 
determined.

• To improve the early detection of emphysema in a 
low dose CT (LDCT) lung cancer screening dataset.

RESULTS
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Inter-readers agreements of CT scans 
• To simplify the analysis of agreement between 

different readers, we classified the individuals into 
negative group and positive group.

• The negative gropu included all normal cases. The 
severity of trace, mild, moderate, confuent, 
advanced destructive and substantial emphysema 
were grouped into emphysema positive group. 

• 184 (52.3 %), 146 (41.5 %), and 185 (52.6 %) of 
the cases were classified respectively by reader A, 
reader B and reader C as positive for emphysema. 
All readers showed substantial agreements in 
diagnosis of the cases, ranging from moderate to 
strong (Kappa: 0.728 – 0.835). 

Thresholds
(HU)

Mean
volume(ml)

Correlation 
coefficient

Sig(bio)

-900 1057.9 .310 <0.001
-925 383.0 .336 <0.001
-950 95.0 .397 <0.001
-975 23.0 .465 <0.001
-1000 4.4 .493 <0.001
-1010 1.7 .485 <0.001
-1024 0.1 .441 <0.001
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Threshold AUC-Reader A 95% CI AUC-Reader B 95% CI AUC-Reader C 95% CI

-900HU 0.682 0.624-0.740 0.679 0.624-0.735 .697 .643-0.752

-925HU 0.701 0.644-0.757 0.694 0.640-0.749 .712 .659-0.765

-950HU 0.740 0.686-0.794 0.730 0.678-0.782 .743 .692-0.794

-975HU 0.783 0.733-0.833 0.769 0.720-0.818 .778 .730-0.826

-1000HU 0.799 0.751-0.847 0.785 0.738-0.832 .797 .751-0.843

-1010HU 0.791 0.743-0.840 0.780 0.733-0.828 .791 .745-0.838

-1024HU 0.766 0.716-0.817 0.754 0.705-0.804 .758 .709-0.808

Table 2 The area under the curve (AUC) calculation for each HU threshold
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Key findings
• This analysis identifies the HU threshold  which best 

correlates with reader differentiation between normal lung 
parenchyma and emphysema.

• ROC showed -1000 HU to be optimal for discrimination 
between normal and emphysematous lung parenchyma when 
correlated to visual scoring for all readers, by cancelling all 
influence of noise on emphysema voxel counting. 

• Threshold of -1000 HU was determined to be optimal for the 
discrimination between normal and emphysematous lung 
parenchyma.

Limitation
• As a result of noise cancellation, automatic emphysema voxel 

counting are substantially reduced at this threshold, 
hampering automated early emphysema detection and 
quantification.

1- specificity
Figure 2. ROC curve of 7 HU thresholds according to reader A.
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▲Figure 3(a) . AI based 
quantification and mark of
 emphysema under -1000HU 
threshold. 

▲Figure 3(b). AI based 
quantification and mark of 
emphysema under -950HU 
threshold. 
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