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Introduction: The application of MRI for lung cancer analysis has been a relatively recent development, and the growth in this field 
has been rapid (1).  In particular, diffusion weighted MR imaging (DWI) has been applied in a clinical setting and DWI is paid to 
attention in the field of the assessment of solitary pulmonary nodules (SPNs).  In fact, the utilities have been reported (2,3) and, in 
addition, meta-analysis report had been published (4).  Yet there have been two problems with DWI-based assessments.  One is 
choice of quantitative evaluation method, such as apparent diffusion coefficients (ADC), true diffusion coefficients (DCs), perfusion 
fraction (PFs), and semi-quantitative approach by using the signal intensity of the lung lesions and the spinal cord (LSR) (3).  The 
other is selection of b values, such as 500 s/mm2, or 1,000 s/mm2, or others, or multiple.  Therefore, the purpose of this study was to 
determine the appropriate parameters and evaluation method for quantitative differentiation of SPNs by means of DWI. 
Materials and Methods: Institutional review board approval and written informed consent were obtained.  Thirty-two subjects 
(mean age 68.2 years) with 36 SPNs (range: 5–28 mm; malignant: n = 27; benign: n = 9) underwent DWI with seven different b values 
(b = 0, 50, 100, 150, 300, 500, and 1000 s/mm2).  Five quantitative parameters were obtained from the region of interest drawn over 
each SPN: ADCs, DCs, and PFs from all b-value data, and the signal-intensity ratios between SPN and spinal cord from DWI (b 
values: 1,000 s/mm2 [LSR1,000] and 500 s/mm2 [LSR500)]).  All malignant-versus-benign parameters were statistically compared by 
Mann-Whitney’s U-test.  Feasible threshold values, which were obtained by ROC-based positive test, were applied and their 
diagnostic capabilities compared by McNemar’s test.   
Results: The results of comparison with the quantitative parameter difference between malignant SPNs and benign SPNs are shown in 
Table 1.  Parameter comparisons for malignant and benign SPNs showed both LSRs differed significantly (p < 0.05).  When applied 
feasible threshold values, the results of the differentiation capabilities are shown in Table 2.  Applying feasible threshold values 
showed LSR500 specificity (88.9% [8/9]) and accuracy (77.8% [28/36]) were significantly higher than ADC, DC, and PF specificity 
and accuracy (p < 0.05).  LSR1,000 accuracy (72.2% [26/36]) was significantly higher than DC accuracy, and its specificity (88.9% 
[8/9]) was significantly higher than ADC, DC, and PF specificities (p < 0.05).  The representative cases were shown in Figure 1. 
Conclusion: For quantitative differentiation of SPNs on DW images, LSR evaluation is more useful and practical than ADC, DC, and 
PF, and is best done with a b value of 500 s/mm2.  
(References) 1. Koyama H, et al. J Thorac Imaging 2013;28(3):138-150, 2. Liu H, et al. Eur Radiol 2010;20(4):807-815, 3. Uto T et 
al. Radiology 2009;252(1):247-254, 4. Chen L, et al. J Magn Reson Imaging. 2013;37(6):1351-1358 
 
Table 1. Comparison with the quantitative parameter difference   Table 2. Differentiation capabilities  
  
 
 
 
 
 
 
 
 
        
                                                         
 
 
 
 
 
 
 
 
 
 

 
Fig. 1 69 yr male; Adenocarcinoma (a) Thin-section CT shows a cancer with a diameter of 13 mm in the left upper lobe.  (b) DWI 
with a b factor of 500 s/mm2 shows high signal intensity, and SNR is 0.31.  (c) DWI with a b factor of 1,000 s/mm2 shows slightly 
high signal intensity, and SNR is 0.63.  (d) ADC map shows low signal in comparison with lung parenchyma, and ADC value is 
0.89×10–3 mm2/s.  (e) DC map shows low signal in comparison with lung parenchyma, and DC value is 0.92×10–3 mm2/s.  (f) PF 
map shows low signal in comparison with lung parenchyma, and PF value is 0.16.   
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