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Similarly since 2005, we have been using the multiparametric evaluation for the detection of prostate
cancer in patients with elevated PSA and negative prostate biopsies. Multiparametric evaluation is a combina-
tion of conventional endorectal T2-weighted image, spectroscopy, diffusion-weighted image and perfusion study
(dynamic contrast-enhanced MRI). Using only MRI and MRSI results to target an endorectal sonographically
guided biopsy in men with highly suspicious spectral trace for prostate cancer the sensitivity, specificity, positive
and negative predictive values, and accuracy were 71%, 84%, 75%, 81%, and 79%, respectively (2). In this group
of patients with at least two negative biopsies the finding of more than one focal area with low-signal intensity on
T2-weighted image, suspicious for cancer, is not infrequent. These focal areas with reduced T2 signal intensity
in peripheral zone are probably related to post-biopsies scarring. In our experience these abnormalities may be
disregarded as a suspicious lesions based on spectroscopic imaging alone or combined with diffusion-weighted
image and perfusion study. Based on this complete MRI work-up an similarly to cancer of transition zone (3), we
feel that the best results for the detection of cancer of the peripheral zone in patients with negative biopsies, will
be accomplished by the combination of the results of these 4 techniques (a retrospective analysis of this materials
and methods has already been initiated). It is interesting to emphasize that these techniques are complimentary
since they are based in different biologic principles. In view of the results of this well designed multicenter trial,
perhaps in the near future, it will be interesting to confirm if multiparametric MRI evaluation is of incremental
value for the detection of prostate cancer in the larger group of patients without previous biopsy.
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Purpose: To prospectively evaluate the ability of diffusion-weighted (DW) magnetic resonance (MR) imaging
to be used to determine the T stage of bladder cancer and to measure the correlation between the apparent dif-
fusion coefficient (ADC) and histologic grade.

Materials and Methods: This study was approved by the local institutional review board. All patients gave writ-
ten informed consent. Forty patients with a total of 52 bladder tumors underwent MR imaging that included
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DW imaging. Histologic grade was determined for all tumors. Two radiologists interpreted four image sets (ie,
T2-weighted images alone, T2-weighted plus DW images, T2-weighted plus dynamic contrast agent-enhanced
images, all three image types together). Conventional criteria were used for interpreting T2-weighted and con-
trast-enhanced images. For DW images, new staging criterion developed on the basis of the hypothesis that
tumors, submucosal tissue, and muscles show high, low, and intermediate signal intensity, respectively, was
used. The McNemar test was used to examine differences in accuracy, sensitivity, and specificity. Differences
in the performance were analyzed by comparing the areas under the receiver operating characteristic curves
(A(z) values). To compare ADCs between three histologic grades, analysis of variance was used.

Results: The overall accuracy of T stage diagnosis was 67% for T2-weighted images alone, 88% for T2-
weighted plus DW images, 79% for T2-weighted plus contrast-enhanced images, and 92% for all three image
types together. The overall accuracy, specificity, and A(z) for diagnosing T2 or higher stages were significantly
improved by adding DW images (P <.01). The mean ADC of G3 tumors was significantly lower than that of
G1 and G2 tumors (P <.01).

Conclusion: DW images provided useful information for evaluating the T stage of bladder cancer, particularly
in differentiating T1 or lower tumors from T2 or higher tumors. The ADC may in part predict the histologic
grade of bladder cancer.

Editorial Comment

Local staging of bladder cancer can be performed either by CT or by MRI. Sensitivity and specificity
for detecting perivesical invasion with multidetector CT are 92% and 98% respectively, with an accuracy of
96%. These results are obtained, if MDCT is performed more than 7 days after biopsy (1).

The high intrinsic contrast of MR imaging permits distinction of bladder wall layers (2). With fast
dynamic contrast-enhanced imaging, bladder cancer enhances more intense and earlier than normal bladder
wall and post biopsy changes. This characteristic enhancement may allow differentiation of tumor from fibrosis
or edema, although this is still difficult soon after transurethral resection. MR imaging has a reported staging
accuracy of 72%-96% and is superior to CT for differentiation of superficial versus deep muscle invasion,
unfortunately, overstaging occurs in about 20% patients.

Although based on relative small series, the authors present interesting results showing that diffusion-
weighted imaging (DWI) may significantly reduce overstaging of bladder cancer observed with conventional
MRI techniques. This sequence is relatively fast and easy to accomplish and can be performed routinely. Ra-
diologists should include DWI in the protocol of MRI staging of bladder cancer. Further studies are warranted
to confirm that this sequence has higher accuracy than conventional sequences (T2-weighted images + fast
dynamic contrast enhanced), for the demonstration of invasion of perivesical tissues. Another potential utility
of this sequence would be its ability to differentiate scars and reactive tissue after biopsy from tumor tissue.
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