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DSC-PWI of brain metastases from lung cancer : analysis of the optimal post labeling delay time for ASL
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[Abstract] Objective: To investigate the optimal post-label delay time (PLD) in arterial spin la-
beling perfusion weighted imaging ( ASL-PWI) for assessing brain metastases from lung cancer by
comparison with dynamic susceptibility contrast-enhanced perfusion-weighted imaging (DSC-PWI).
Methods: 33 patients with confirmed brain metastases from lung cancer (18 cases with adenocarcino-
mas and 15 cases with squamous cell) were prospectively collected in this study.All patients under-
went 3DASL-PWI with different PLLDs (1.0,1.5,2.0 and 2.5s) and DSC-PWI scans.The image quality
of the ASL-PWI pseudo-color images of the four groups (different PLDs) was scored by two physi-
cians. The inter-reader consistency was assessed using Kappa test.Based on the diagnostic results of
DSC-PWI, the efficacy of ASLL-PWI with different PLLDs in detecting brain metastases was compared.
On ASL-PWI and DSC-PWI images, the values of perfusion parameters in the abnormal perfusion re-
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gion within the tumor and its mirrored area on the opposite side were measured, and the values of
cerebral blood flow (CBF) and cerebral blood volume (CBV) were normalized.Finally, the quantitative
parameters from DSC-PWI including ASL-rCBF at different PLDs as well as rCBF,rCBV ,mean tran-
sit time (MTT) and time to peak (TTP) were obtained for statistical analysis.Friedman rank sum test
was performed to compare the subjective scores of images quality,tumor clearness rates and rCBF va-
lues among ASL-PWI images with different PLDs. The Wilcoxon test was used to compare rCBF va-
lues between ASL-PWI and DSC-PWI1.Spearman non-parametric correlation test was applied to analyze
the correlation between ASL-PWI parameters (rCBF) and DSC-PWI parameters (rCBF,rCBV,MTT
and TTP).Results: Using different PLDs,statistically significant differences were found in the subjec-
tive scores of ASL-PWI image quality (P<C0.05),and the highest median subjective score of 4.0 (4.0,
4.0) was found on 1.5s PLD perfusion pseudo-color mapping.At 1.5s PLD, ASL-PWI had the highest
capability grade with median of 2.0 (1.0,2.0) to depict brain metastases from lung adenocarcinoma
and squamous cell carcinoma, with detection rates of 100% and 93.3% , respectively. The rCBF values
gra-dually increased with the increase of PLD in both pathological types of brain metastases (P <<
0.05) ,and no statistically significant difference in rCBF values was found between DSC-PWI and ASL-
PWI with 1.5 and 2.0s PLLD (both P>>0.05).The ASL-rCBF values of brain metastases from lung ade-
nocarcinoma at different PLDs all showed significant correlation with DSC-rCBF and DSC-rCBV va-
lues (all P>>0.05),with the highest correlation at 1.5s PLD (»=10.910 and 0.794) ; but they had no
significant correlation with DSC-MTT and DSC-TTP (all P >>0.05). The ASL-rCBF values of brain
metastases from lung squamous cell carcinoma at different PLLDs were all correlated with DSC-rCBF
values (all P<C0.05),with the highest correlation (#=0.925) at 1.5s PLD;but they had no significant
correlation with DSC-rCBV,DCS-MTT and DSC-TTP (all P >>0.05).Conclusion: When PLD is 1.5s,
the diagnostic efficacy of 3D-ASL-PWI for brain metastases from lung cancer,including adenocarcinoma
and squamous cell carcinoma,is the highest,and the obtained rCBF value is similar to that of DSC-PWI.
[Key words] Brain metastasis tumor; Lung neoplasm; Arterial spin labeling; Post-labeling de-
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