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Value of MRI Multi-b values DWI Sequence in Differential Diagnosis of
Benign and Malignant Solitary Pulmonary Nodule
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ABSTRACT Objective: To evaluate the value of MRI Multi-b values DWI sequence in differential diagnosis of benign and malig-
nant solitary pulmonary nodule (SPN). Methods: 78 patients with SPN by CT examination and untreated from September 2015 to June
2016 in our hospita were selected, they were examined by MRI before the needle biopsy or surgery, and divided into three groups accord-
ing to nodule diameter (D1< 10 mm, 10 mm<D2< 20 mm, 20 mm<D3< 30 mm), DWI scan b values: 0 s/mm? 400s/mm?, 600 s/mm?,
800 s/mm? The signal scores of DWI and the apparent diffusion coefficients (ADC) were measured under different b values (ADCtot value),
the pathological findings were compared and analyzed. Results: When b=400 s/mm?, the differences of benign and malignant nodule
DWI signal were not statistically significant among group D1 (P>0.05).When b=600 s/mm?, the differences of benign and malignant nod-
ule DWI signal were statistically significant among group D1, group D2, group D3 (P<0.05), and the higher of the nodules signal intensity,
the greater of the malignancy possibility. When b=800 s/mm?, the differences of benign and malignant nodule DWI signal were not statis-
tically significant among group D3 (P>0.05). In the comparative analysis of benign and malignant nodules ADCtot values found that AD-
Ctot values of different benign nodules were higher than those of malignant nodules, the differences were statistically significant (P<0.
05). With 3 as the signal threshold and 1.50% 10~ mm?s as the ADCtot threshold, the specificity, accuracy, positive predictive value and
negative predictive value of SPN were higher (P<0.05). Conclusion: In the process of MRI diffusion weighted imaging evaluate SPN,
Mulit-b values fitting ADCtot values is better for differential diagnosis of benign and malignant lesions. When b=600 s/mm?, the signal
intensity difference of benign and malignant signals evaluation of SPN is the best. Mulit-b values DWI sequences have important value in
differential diagnosis of benign and malignant of SPN.
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Table 1 Comparison of signal strength scores of SPN at different b values when D1< 10 mm (x s, scores)
Pathological types ) Signal strength scores
400 s/mm? 600 s/mm’ 800 s/mm’
Benign 9 1.86+ 0.24 1.91+ 0.25 241 0.72
Malignant 3 1.94+ 0.33 2.84+ 0.74 2.07+ 0.62
t 1.806 2.426 2.710
P 0.068 0.044 0.041
% 2 10 mm<<D2< 20 mm Af SPN ZEAR[E b ERHME SR E TS LB (x£ 5,47)
Table 2 Comparison of signal strength scores of SPN at different b values when 10 mm<D2< 20 mm (xt s, scores)
Pathological types . Signal strength scores
400 s/mm? 600 s/mm? 800%s/mm?
Benign 12 1.84+ 0.77 2.03+ 0.95 2.23+ 0.54
Malignant 15 2.30+ 0.41 3.46% 1.01 2.07+ 0.62
t 2913 4337 9.716
P 0.038 0.000 0.000
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% 3 20 mm<D3< 30 mm Bt SPN ZEAR[E b EFHS SIBE TS LB (xt 5,53)

Table 3 Comparison of signal strength scores of SPN at different b values when 20 mm<<D3< 30 mm (x* s, scores)

Signal strength scores

Pathological types n
400 s/mm? 600 s/mm’ 800 s/mm’
Benign 13 1.74+ 0.23 1.93+ 0.73 2.62+ 0.59
Malignant 26 2.07+ 0.74 2.87+ 0.47 3.07x 0.12
t 2.240 4399 1.197
P 0.047 0.000 0.077

Ta

ib Tc

Note: Fig.1: When the b values are 400 s/mm?, 600 s/mm? and 800 s/mm?, the signal score of benign nodules (4, 2, 3) are a-c.

2a b
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2

Note: Fig.2: When the b values are 400 s/mm?, 600 s/mm? and 800 s/mm?, the signal score of malignant nodules (2, 3, 2) are a-c.

BT — S T

Table 4 The consistency analysis of MRI and pathological findings in the diagnosis of benign and malignant pulmonary nodules when b=600 s/mm?

MRI (n)
Pathological types Tota I(n) Kappa value
Benign Malignant
Benign 28 34 0.84
Malignant 13 44
Total (n) 41 78
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Note: Fig.3a is a pathological presentation of a pulmonary hyperplastic nodule;

Fig.3b Is a pathology suggestive of squamous cell carcinoma of the lung.

R 5 FEIKRMET REME ADCrot (HZER(xt s, x 10° mm?/s)

Table 5 Differences of ADCtot values between benign and malignant nodules of different sizes (xt s, * 10 mm?s)

ADCtot value
Pathological types n
10 mm 10-20 mm 20-30 mm <30 mm
Benign 34 1.82+ 0.41 1.54+ 0.37 1.43+ 0.44 1.56% 0.45
Malignant 44 1.32+ 0.24 1.20% 0.26 1.14+ 0.22 1.18+ 0.20
t 2.093 3.147 4375 2.471
P 0.049 0.004 0.000 0.042
% 6 HTHESEETSD(b=600 s/mm®) K& ADCtot Bt SPN KiZ#i 2 BE[n(%)]
Table 6 Diagnostic efficacy of nodule signal intensity scores (b=600 s/mm?) and ADCtot value of SPN [n(%)]
o o Positive predictive Negative predictive
Pulmonary nodules Sensitivity Specificity Accuracy
value value
ADCtot value 73.3%(32/44) 76.5%(26/34) 74.5%(58/78) 72.7%(32/44) 76.4%(26/34)
Signal strength scores 75.0%(33/44) 58.8%(20/34) 67.9%(53/78) 61.3%(27/44) 70.6%(24/34)
x? 1.151 6.856 3.251 5.752 2914
P 0.084 0.000 0.013 0.000 0.045

Note: Fig.4a is the ADC value under the multi b value (mean: 1.64x 110° mm?s), and the signal inside the nodule is more uniform;

Fig.4b is the ADC value under the multi b value (mean: 1.31x 10° mm?s), and the signal inside the nodule is more uniform.
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