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[Abstract] Objective: To compare the image quality of diffusion-weighted imaging (DWI) using
single-shot echo-planar imaging (ss-EPI), readout segmentation of long variable echo-trains (RE-
SOLVE) and integrated slice-specific dynamic shimming (iShim) sequences for preoperative bladder
cancer (BC), and to investigate the preoperative diagnostic value of iShim-DWI in BC patients.
Methods: The MRI data of 97 patients with BC confirmed by pathology after operation were retrospec-
tively analyzed,and 51 of them had definite information of bladder muscles invasion or not.All patients
underwent preoperative axial DWI examination using ss-EPI, RESOLVE and iShim sequences at a
3.0T magnetic resonance scanner.Qualitative,quantitative assessment of the image quality and muscu-
lar invasion of the three sequences were evaluated independently by two observers.Qualitative assess-
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ment index included anatomical details (bladder contour and edge) ,image distortion,lesion conspicuity
(tumor signal intensity), artifacts and overall image quality were evaluated using a 5-point Likert
scale. Quantitative assessment index included signal-to-noise ratio ( SNR), contrast-to-noise ratio
(CNR) and apparent diffusion coefficient (ADC).The inter- and intra-observer consistency of image
quality scores were analysed using Kappa test.Qualitative assessment of image quality was compared
using Friedman M rank sum test.Quantitative assessment of image quality was compared using one-
factor ANOVA and SNK-¢q test.The diagnostic efficacy in tumor muscular invasion of the three DWI
sequences were evaluated and compared using chi-square test and receiver operating characteristic
(ROC) curve. Results: The inter-observer consistency in all subjective scores of image quality were
good (all Kappa=0.75,all P<C0.001).In terms of anatomical details and lesion conspicuity, there was
no significant difference in the scores between iShim-DWI and ss-EPI-DWI (both P >>0.05), but the
scores of the two sequences were higher than that of the RESOLVE-DWI with statistical difference
(both P<C0.001).The scores of iShim-DWI were higher than that of sssEPI-DWI and RESOLVE-DWI
in terms of image distortion,artifacts and overall image quality (all P<{0.001).The SNR and CNR a-
mong the three DWI sequences were statistically significant (both P<C0.001),and the SNR and CNR
of iShim-DWI were higher than those of ss-EPI-DWI and RESOLVE-DWI (all P<{0.001).There was
no significant difference in ADC values among the three sequences (P =0.841).The accuracy of iShim-
DWI, ss-EPI-DWI and RESOLVE-DWI in diagnosing muscular invasion was 90.2% (46/51),80.4%
(41/51) and 80.4% (41/51) ,respectively. The area under the ROC curve of iShim-DWI in diagnosis of
muscular invasion was 0.910 (95% CI:0.796 ~0.972), which was higher than that of ss-EPI-DWI
[0.798 (95% CI:0.662~0.897),P =0.017] and RESOLVE-DWI [0.790 (95% CI:0.654~0.892),P =
0.012].Conclusion : Compared with ss-EPI-DWI and RESOLVE-DWI, iShim-DWI can not only effec-
tively detect bladder cancer,but also better display the muscle layer infiltration, which was conducive
to guide the clinical selection of appropriate treatment plan.

[Key words]Bladder neoplasm; Integrated slice-specific dynamic shimming; Magnetic resonance

imaging; Diffusion-weighted imaging; Image quality
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