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ABSTRACT 

 

 
 ARTICLE DETAILS

 
The relevance of the use of mpMRI (multiparameter prostate magnetic resonance imaging) to evaluate 

the prostate in the context of PCa diagnosis lies in its ability to visualize primarily high-grade cancerous 

lesions that may be missed in routine diagnostic biopsies. standard. In several studies, mpMRI has 

shown improved performance compared to clinical models in identifying candidates who will benefit 

most from different therapies such as SA. Although data on mpMRI of the prostate during follow-up 

in men undergoing SA are sparse, there is potential to significantly improve AS programs through more 

accurate selection of optimal candidates which could achieve more accurate identification of 

progression of prostate cancer. disease and a reduction in the number of biopsies that would be needed 

to retest patients. 
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INTRODUCTION 

Prostate cancer is a disease that develops mainly in elderly 

male patients.  Ninety percent of cases are diagnosed in men 

older than 65 years, the median age being 75 years. It is the 

fourth most commonly diagnosed malignant neoplasm in the 

world, with an annual incidence rate of 7.3% equivalent to 

1,414,259 persons per year, being the eighth cause of death 

in relation to both sexes and the fifth cause of death in the 

male population, with a rate of 6.8% equivalent to 375,304 

persons, according to statistics.1 

The determination of blood levels of prostate specific antigen, 

which is produced by the prostate gland and is found in 

elevated levels in those patients with prostate cancer, this test 

is not specific since it can be elevated in those who have other 

conditions, such as infection, prostatitis, benign prostatic 

hyperplasia or even previous manipulation of the prostate by 

a rectal examination.1,2 

 

USE OF MRI 

Multiparametric MRI has played a crucial role in the 

diagnosis of prostate cancer as it not only provides 

information on the anatomy of prostate tissue but also on its 

size, cellular composition and how much vascularization it 

has.The protocol for the use of MRI is broad, but three 

indispensable techniques are used to provide anatomical 

images of the prostate, such as the high resolution T2-

weighted sequence (T2WI) and on the function of the prostate 

gland, evaluating the movement of water molecules, called 

water diffusion, and evaluating blood flow, called perfusion, 

which helps to determine which tissue is healthy and which 

is diseased and to approach the diagnosis in a more accurate 

way.3 

Not only this, but in other of its modalities it adds the use of 

contrast for a phase called "dynamic" to have even more 

sensitivity. It has been described that the images obtained in 

T2WI sequence give a better visualization of the prostatic 

anatomical area and of the capsule that is used to locate, 

delimit and stage it.3 

However, it must be taken into account that this sequence can 

be altered by any type of movement in the body, for which 

antiperistaltic drugs will be prescribed prior to the procedure. 

The individual use of the T2WI sequence is not recommended 

since some prostate lesions such as: prostatitis, hemorrhages, 

scars accompanied by atrophy, prostatic epithelial neoplasia 

can give us erroneous images that can lead us to an incorrect 

diagnosis. Therefore, although it is highly sensitive, it is not 

specific.4 

https://doi.org/10.47191/ijmscrs/v3-i3-08
https://ijmscr.org/


Relevance of Multiparametric Magnetic Resonance in the Evaluation of Patients with Prostate Cancer 

317  Volume 03 Issue 03 March 2023                                                    Corresponding Author: Gabriela Cruz Islas 

They are known as dynamic sequences to the administration 

of gadolinium-based contrast as a way of staging the tumor 

based on its vascularization, this is done through gradient-

echo sequences enhanced in T1W1 sequence, this will allow 

assessing the behavior of the tumor in different phases, 

whether early or late. Not only that, but it must be combined 

with different sequences since they must be differentiated 

from the aforementioned pathologies that can give an 

erroneous diagnosis. 5 

The diffusion sequence plays an extremely important role as 

it helps to calculate apparent diffusion coefficient maps 

making the information we obtain tell us the aggressiveness 

of the patient's prostate cancer.5 

 The diffusion coefficient map is commonly considered to 

reflect the cellularity of tumors, however, this is only a 

measure of water diffusivity which is determined by the 

intracellular and extracellular space and other associated 

characteristics of the cells of the tissue itself with suspected 

neoplasia.6 

Likewise, it has been described that some prostate cancers 

can be subtle or difficult to diagnose so there are values that 

will help us to improve the visibility and detection of these 

tumors in early stages. It is recommended that the "B" value 

be at least 1200s/mm2 for visibility to be significantly better. 

However, studies mention that there is no benefit if it exceeds 

2000s/mm2 since the quality of the images obtained will be 

compromised making the image look deteriorated.  

Diffusion-weighted imaging is an essential component for the 

multiparametric resonance study, making the assertiveness 

about the aggressiveness of the tumor quite high.7 

 

RADIOLOGIC TECHNIQUE 

Mp-MRI of the prostate requires high-resolution T2-

weighted anatomical sequences, in addition to functional 

diffusion sequences (DWI) and dynamic contrast-enhanced 

sequences (DCE). T1-weighted sequences are also added to 

profile hematic content, nodal and bone metastases. In PI-

RADS v2, a sequence considered dominant for the peripheral 

zone (DWI sequence) and a dominant sequence for the 

transition zone (T2-weighted sequence) are proposed.8 

 

FUNCTIONAL SEQUENCES 

Diffusion: for a clear differentiation between non-neoplastic 

and neoplastic tissue to be obtained, at least a high diffusion 

B-value is required, which in PI-RADS v2 was set as a 

minimum of 1,400. A retrospective study performed in 2016 

by Rosenkrantz et al. showed that b-values between 1. 500 

and 2,500 are optimal for cancer detection, as these values are 

able to differentiate inflammatory or fibrotic lesions, which 

are "turned off with high B values," from those neoplastic 

lesions. Since very high B values are required, the problem of 

the low signal to noise ratio (SNR) in these sequences arises 

and it is for this reason that in order to perform a good MRI-

mp of the prostate, equipment with a magnetic resolution of 

1.5 to 3 teslas is required.9 

MR imaging of prostate cancer the T1-weighted 

sequences 

T1-weighted sequences show an intermediate signal of the 

prostate gland and seminal vesicles that can be differentiated 

from the hypersignal of the peri-prostatic fat. At the same 

time, the T1 sequence allows us to assess the existence of post 

glandular biopsy hemorrhage, pelvic adenopathies and bone 

metastases. To avoid MR images that may simulate 

carcinoma it is essential to perform the MR study in a period 

of no less than 3 weeks and in the case of a spectroscopy 

study, it is necessary to wait an interval of time between 6-8 

weeks post biopsy.10 

Dynamic contrast-enhanced sequences (DCE): T2-

weighted sequences allow an evaluation of the zonal anatomy 

of the prostate. The MR signal of the peripheral gland in T2-

weighted sequences is hyperintense and homogeneous. The 

central gland is hypointense and heterogeneous; compressing 

the peripheral gland in case of hypertrophy. The seminal 

vesicles show hyper signal on MRI with cystic multilocular 

appearance with hypointense thin walls. Most prostate tumors 

originate in the peripheral gland, showing that it is limited to 

the peripheral zone. When positive, borderline lesions (PI-

RADS 3) in DWI are re-categorized as PI-RADS 4 when 

diffusion is degraded by artifacts or presents a suboptimal 

SNR.10 

Dominant Sequence: The dominant sequence was validated 

in 2017 in a prospective work by Greer et al, involving 9 

radiologists from around the world. The MRI-mp features of 

654 lesions and their correlation with anatomopathologic 

findings of radical prostatectomy were reviewed. This work 

showed a better performance of the T2-weighted sequence in 

the transition zone than in the peripheral zone, while in the 

peripheral zone the DWI sequence outperforms the T2 

sequence. The DCE showed utility in the peripheral zone and 

demonstrated that its positivity increases the probability of 

cancer. In this work we also calculated the probability of 

cancer for each PI-RADS category. Of note is the non-

negligible percentage (15.7%) of probability of CS lesions in 

those classified as PI RADS 2.10 

Analysis of results, recommendations and report 

The correct interpretation of mp-MRI findings requires a high 

degree of expertise. In a consensus made in 2013, it was 

agreed that radiologists reporting prostate MRI should report 

at least 50 examinations per year and frequently attend 

anatomo-pathological correlation meetings, as it is 

considered that a high degree of interpretation skill is 

required. 

In view of the above, the following topics are worth 

mentioning:  It is extremely important that radiologists 

interpreting and reporting prostate MRI studies be familiar 

with current terminology.11 
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EXTENSION CRITERIA 

Criteria used to consider extracapsular extension of prostatic 

tumor on MRI include: focal irregular-spicular protrusion of 

the capsule, loss of the normal capsule hyposignal, 

obliteration of the rectoprostatic angle, asymmetry and 

involvement of the Neurovacular plexus, and extension of the 

tumor to seminal vesicles. Invasion of the seminal vesicle is 

demonstrated by the presence of hyposignal within the 

vesicles. In order to obtain maximum efficiency in the staging 

of prostate cancer in MRI it is essential to use an endorectal 

coil or, failing that, an endorectal coil.12 

endorectal coil or, failing that, a multichannel 1,006 pelvis 

coil, in order to obtain high-resolution pelvic high resolution 

studies of the pelvis.12 

 It is important to know that after the biopsy, capsular 

irregularity may be observed, without this being indicative of 

capsular extension. It is difficult to objectively evaluate the 

published results on the reliability of MRI in the local staging 

of prostate cancer, due to the different techniques and 

methods used. 12 

However, according to a meta-analysis of 74 published 

studies on prostate cancer staging, it is concluded that the best 

results are obtained by performing MRI examination of the 

prostate with high-resolution sequences in multiple planes 

using endorectal coil. The most specific criterion for 

extracapsular extension (EEC) is asymmetry of the 

neurovascular plexus (sensitivity 38%, specificity 95%) and 

the most sensitive is the global assessment of all EEC criteria 

(sensitivity 68%, specificity 72%).12 

 

USE OF BIOPSY 

Obtaining these initial parameters, the diagnosis of prostate 

cancer is based on the microscopic evaluation, by multiple 

ways, of prostate tissue obtained through a needle, this 

procedure is performed by transrectal ultrasound, obtaining 

10 to 12 samples from different areas of the gland, staging it 

later in a primary Gleason grade to determine the histology 

and a secondary one to stage the scale according to its 

microscopic architecture.13 

 Systematic transrectal ultrasound-guided biopsy has many 

advantages over other modalities previously employed, in 

addition to not using radiation, being cheaper, being able to 

see the images in real time and has become a safe diagnostic 

method. There are several indications but most are based on 

clinical (abnormal touch) or laboratory findings (elevated 

prostate specific antigen). And even today the 

multiparametric resonance study and the PIRADS 

classification is an indication for biopsy. 13 

Other risk factors to consider are family history, race, PSA 

density and velocity, comorbidities and other markers such as 

blood kallikrein levels, PCA3 and TMPRSS2-ERG as 

decision aids for prostate biopsy.14 

Elevated levels of prostate antigen in blood and abnormal 

transrectal imaging examination justifies ultrasound-directed 

biopsy, although this study has a sensitivity of 39% to 52% 

for prostate cancer detection nowadays. Currently, the 

preliminary study with multiparametric magnetic resonance 

imaging is used to detect, localize and stage the malignant 

prostatic tumor. This initial method and the performance of 

subsequent ultrasound-guided biopsy improves the 

sensitivity of the diagnosis by up to an additional 15% 

compared to the exclusive use of ultrasound and laboratory 

examinations, as was previously done.14 

 

CONCLUSIONS 

Prostate cancer is the second most common cancer affecting 

men in the world. Its traditional diagnostic method based on 

PSA measurement and randomized prostate biopsy suffers 

from major problems. Prostate MRI-mp, together with the PI 

RADS v2, have shown to have high sensitivity and moderate 

specificity in the diagnosis of CS lesions when performed 

under optimal technical conditions and interpreted by trained 

radiologists, so it currently plays a leading role in the 

diagnosis of prostate cancer. Thus, the 2019 European 

Clinical Guidelines on prostate cancer already recommend its 

use prior to any prostate biopsy, so a substantial increase in 

the performance of this type of examination is only expected 

in the following years. 
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The value of mpMRI has been recognized due to its high 

negative predictive value (NPV) value for lesion upgrading 

in low-risk PCa patients. The improvement in imaging 

detection, and precise diagnosis with mpMRI could reduce 

misclassifications at initial diagnosis and during follow-up, 

reducing the number of biopsies. 

mp-MRI should always be performed before RT when a 

recurrence is suspected. New scenarios can be opened 

considering the role of diffusion weighted imaging for 

PSA≤0.5ng/ml. 
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