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Research progress of quantitative MRI technologies in prostate cancer
GAO Zhongxiu, GU Yingying, TANG Lijun’
Department of Nuclear Medcine, the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Currently, multiple parameter MRI(mpMRD is the preferred imaging modality for the non-invasive detection, localization ,
and staging of prostate cancer. However, the interpretation of mpMRI images relies on the experience and subjective judgment of the
reader, leading to potential diagnostic bias. Quantitative MRI techniques can provide a more objective and precise interpretation for the
pathophysiological characteristics of prostate lesions. Traditional quantitative techniques include DTI, DKI, IVIM and T2 mapping, but
their limitations restrict their widespread clinical utility. Nevertheless, synthetic MRI has emerged as a novel quantitative technique
that enables the acquisition of multiple sets of absolute measurements based on histopathophysiological properties in a single scan.
With its high scanning efficiency and error tolerance rate, synthetic MRI holds promising clinical prospects in prostate cancer. This
review discusses the clinical applications of both traditional and novel quantitative MRI techniques in prostate cancer.
[Key words] prostate cancer; quantitative MRI technology ; DTI; DKI; IVIM;; synthetic MRI
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Table 1 Application of MRI quantification technique in PCA

Characteristic Disadvantage or advantage

MRI quantification technique Sequence
Traditional MRI quantification technique T2 mapping
DTI
DKI
IVIM
Novel MRI quantification technique SyMRI

Measures the T2 relaxation time
of the tissue

Provides anisotropic diffusion in-
formation

Quantifies the deviation between
the real diffusion and the ideal
diffusion of the water molecules
Diffusion and perfusion charac-
teristics of tissues are assessed
using a bi-exponential model

The absolute quantitative values
of tissue T1, T2, and PD are ob-

tained from a single scan

These techniques require a
long scanning and post-pro-
cessing time, some studies
suggest they are not better
than ADC

Objectively reflects tissue
characteristics; fast scan-
ning; high standardization

and repeatability
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