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[ Abstract ] Background and objective Diffusion is caused by random translational molecular motion, also known
as Brownian water motion. Diffusion-weighted imaging (DWI) is the only imaging method that can be used to evaluate the dif-
fusion process in vivo. The aim of this study is to evaluate 3.0T magnetic resonance imaging (MRI) DWI with phased-array coil
and the array spatial sensitivity encoding technique (ASSET) of diagnosis potency in the discrimination of pulmonary solid
benign lesions and malignant tumors. This study also aims to optimize b value. Methods One hundred and sixteen patients
with 120 lesions confirmed by pathology and clinical diagnosis underwent T2 weighted imaging (T2WI), T1 weighted imag-
ing, T2WI fat suppression, and DWI (diffusion factors of 200 s/ mm?’, 500 s/mm’, 800 s/mm”, 1,000 s/mm”) examinations by
ASSET with 3.0T MR. The signal intensity of DWI images and the apparent diffusion coefficient (ADC) values of the lesions
were measured. Signal-to-noise ratio (SNR), contrast-to-noise ratio (CNR), and ADC were compared among different b val-
ues. Receiver operating characteristic (ROC) curves were analyzed and the b values were optimized. Results Both the SNR
and CNR significantly differed among varied b values (P<0.001, P=0.002). The ADC values of pulmonary solid benign lesions

and malignant tumors were gradually reduced with increasing b value, and the differences were statistically significant (P<0.001,
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P<0.001). ROC analysis shows that the area under curve (AUC) values were 0.831, 0.876, 0.813, 0.785 (b=200 s/mm’, 500
s/mm”, 800 s/mm’, 1,000 s/mm?’, respectively). The AUC with a b value of 500 s/mm” was the largest. The optimal threshold

of ADC was 1.473x10” mm®/s, and the sensitivity and specificity were 80% and 84%, respectively. Conclusion 3.0T MR

DWI with phased-array coil and ASSET has moderate diagnosis potency in differentiating pulmonary solid benign lesions and

malignant tumors. The optimal b value is 500 s/ mm”.
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B 1 AREbEAMAFEDWIEMT2WIRREFMHIE, DWI : BRSNS ; T2WI © T2 . A-D : bfE4 314200 s/mm2 500 s/mm2 800
s/mm% 1,000 s/mm2EHEEDWIE, FEbEHE, RESNRZHBEM © B T2WIRRERINEIE, ATHIMUME, 25EFS (REISH AR LEE) .

Fig 1 DWI of the pulmonary lesion with different b values and T2WI fat-suppression. DWI: diffusion-weighted imaging; T2WI: T2 weighted imaging.
A-D: b values were 200 s/mm? (A), 500 s/mm? (B), 800 s/mm? (C), and 1,000 s/mm? (D) respectively. As b value increased, the SNR of the lesion
descended (arrow); E: T2WI fat-suppression showed an irregular hyperintense mass in the right inferior lobe (poorly differentiated squamous cell

carcinoma histologically confirmed ) (arrow).

B 2 FREbEHMAFEDWIEFT2WIRSFHIHIE, A-D : b{E4 514200 s/mm2. 500 s/mm?2 800 s/mm2, 1,000 s/mm2EHfFEDWIE, BEbEFE, &
TSNRIZHFEMR 5 E - T2WIRSEANGIE, A THETAAMAGR, E8EFES (REISEANKERRE) .
Fig 2 DWI of the pulmonary lesion with different b values and T2WI fat-suppression. A-D: b values were 200 s/mm? (A), 500 s/mm? (B), 800 s/mm?
(C), and 1,000 s/mm? (D) respectively. As b value increased, the SNR of the lesion descended (arrow); E: T2WI fat-suppression showed an irregular
hyperintense mass in the right inferior lobe (organized pneumonia histologically confirmed ) (arrow).
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#= 1 AEb{EZEBESNR. CNR
Tab 1 SNR and CNR with different b values

b values (s/mm?)

CNR

200 67.548+38.049 23.773124.641
500 48.071+27.443 25.556+21.814
800 33.219£20.191 19.065+17.110
1,000 26.777%16.799 16.916+14.929

SNR: signal-to-noise ratio; CNR: contrast-to-noise ratio. The SNR differed significantly between any two b values but between 800 s/mm?and
1,000 s/mm? (P>0.05); The CNR differed significantly between any two b values but between 200 s/mm?and 500 s/mm?, 200 s/mm? and 800

s/mm?, and 800 s/mm? and 1,000 s/mm? (P>0.05).

% 2 TEbEABREFELEHETADUE (X102 mm?/s)

Tab 2 ADC with different b values of benign lesions and malignant tumors (X103 mm?/s)

b values (s/mm?)

Benign lesions (n=20)

Malignant tumors (n=100)

200 2.1191+0.428 1.557+0.423
500 1.81610.425 1.236%0.272
800 1.612£0.420 1.186%0.229
1,000 1.454%0.403 1.109%£0.210

The ADC of benign lesions differed significantly between any two b values but between 500 s/mm?and 800 s/mm?, 800 s/mm?2and 1,000

s/mm? (P>0.05); The ADC of malignant tumors differed significantly between any two b values but between 500 s/mm?2and 800 s/mm?, 800

s/mm?2and 1,000 s/mm? (P>0.05).
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Fig 3 Receiver operating characteristic curve (ROC) curves of apparent

diffusion coefficient (ADC) value with different b values for differential
diagnosis of pulmonary lesions
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