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Abstract: 

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Aim: the aim of this research to examine the influence of 

TRUS-guided biopsy samples from specified lesions in 

diffusion-weighted MRI on the detection rate of prostate 

cancer (MRI). Patients and Methods: This study cross 

sectional analytical study with follow up the results of biopsy 

was conducted on 25 patients with elevated PSA from 2.5 to 

20 ng/ml undergone diffusion weighted MRI before TRUS 

guided biopsy. Patients were referred to the diagnostic 

radiology department from the outpatient clinic of urology 

department at Beni-Suef University Hospital from September 

2018 to December 2020.The study explained to all 

participants and written informed consent taken from them 

before starting the  study and the approval of ethical  
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committee of Beni-Suef was taken. Results: There were 72% 

of the studied patients had benign prostatic lesions and 28% 

had malignant lesions. There was a statistically significant 

higher level of PSA among patients with restricted MRI 

diffusion than who had normal MRI diffusion (P-

value=0.030). The sensitivity of MRI diffusion in detection of 

malignant prostate masses was 71.4% its specificity was 

94.4% %, the PPV was 83.3% and the NPV was 89.5%. 

Conclusion: In conclusion, transrectal ultrasonography 

(TRUS) guided biopsy samples from pre-determined lesions 

in diffusion-weighted MRI (MRI) resulted in an increase in 

the detection rate of prostate cancer while lowering the 

excessive biopsy rate. 

 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

1. Introduction: 

In the Nordic nations, prostate cancer (PCa) 

is the second greatest cause of cancer-related 

death and the most often diagnosed male 

malignancy. A man's lifetime chance of 

being diagnosed with PCa is around 17% 

(one in six), but just 3% (one in thirty) will 

die from it, indicating that the majority of 

men with PCa never acquire a clinically  

severe condition that would influence their 

morbidity or mortality [1]. 

Urologists discovered that people diagnosed 

with prostate cancer had a negative biopsy  

despite a normal PSA level and abnormal   

 

rectal examination, posing diagnostic 

problems [2]. 

Due to random sampling error (repeat 

biopsies using the same technique will  

detect tumor in around a quarter of cases) 

and the fact that up to a third of significant 

tumors are found in the anterior part of the 

gland, based on studies of radical 

prostatectomy specimens, transrectal biopsy 

may miss significant prostate cancers [3]. 

Different studies have shown that men with 

a negative biopsy but a consistently 

increased PSA level are more likely to 

develop malignancies. Research that used 

systematic trans perineal mapping biopsy 
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found malignancy in 57% of the cases, with 

most positive cores located anteriorly. When 

magnetic resonance imaging (MRI) data 

were utilized to target biopsy, 40% to 59% 

of males were found to have tumors [4].  

In the detection and characterization of 

prostate cancer, multi-parametric magnetic 

resonance imaging (MP-MRI) has become 

an increasingly significant technique [5]. 

In patients with low-risk prostate cancer 

who have outstanding oncologic results, 

active monitoring has recently become a 

viable therapy option [6]. 

Diffusion-weighted MRI has been shown to 

be better than dynamic contrast-enhanced 

MRI in the diagnosis of prostate cancer in 

many trials [7]. 

According to some investigators, Gleason 

score based on prostatectomy sections 

associated better with targeted biopsy based 

on DWI results than Gleason score based on 

biopsy cores of systematic 10-core 

transrectal ultrasound-guided prostate 

biopsy [8]. 

DWI has previously been used to effectively 

identify and characterize cancers in the 

peripheral and transitional zones [9]. 

So,the aim of this research to examine the 

influence of TRUS-guided biopsy samples 

from specified lesions in diffusion-weighted 

MRI on the detection rate of prostate cancer 

(MRI). 

2. Patients and Methods: 

 Type of study: 

This study is a cross sectional analytical 

studywith follow up the results of biopsy. 

This study conducted on 25 patients with 

elevated PSA from 2.5 to 20 ng/ml 

undergone diffusion weighted MRI before 

TRUS guided biopsy. 

Site of study:  

25 patients referred to the diagnostic 

radiology department from the outpatient 

clinic of urology department at Beni-Suef 

University Hospital 

Date and period of study: 

This study done from September 2018 to 

December 2020. 

Ethical consideration: 

The study explained to all participants and 

written informed consent taken from them 

before starting the study and the approval of 

ethical committee of Beni-Suef was taken. 
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Inclusion criteria: 

Patients having tPSA from 2.5 to 20 ng/ml 

& candidate for prostate tissue biopsy. 

Exclusion criteria: 

Patients having tPSA below 2.5 or above 20 

ng/ml, patients with any prior biopsy,who 

already pathologically diagnosed as cancer 

prostate, anyone with contraindication for 

biopsy as bleeding tendency, rectal, perineal 

infection and who are with contraindication 

for MRI examination as cardiac pacemakers 

and cochlear implants were excluded from 

the study. 

Procedure and technique:  

All patients subjected to: 

1. Full history taking as age, sex, symptoms, 

and any medical condition. 

2. Clinical examination. 

- General examination: 

•  Many men have their first experience with 

prostate cancer screening at an annual 

physical screening. 

•  General signs of cancer as loss of weight, 

fatigue, pain, and cachexia 

- Urological examination: 

•  Pain in the bottom part of the pelvis 

•  Urinary incessantly 

•  Inability to urinate, such as a painful, 

scorching, or weak flow. 

•  Blood in the urine (Hematuria) 

•  Pain in ejaculation  

- Examination for any associated 

medical conditions. 

3. Radiological investigations: 

- Patients underwent prostate MRI using 

SEIMENS Healthineers 1.5 Tesla with 

pelvic phased-array coil.  

MRI sequences: 

• T1 weighted images 

• T2 weighted images 

• Diffusion weighted images: Diffusion was 

performed using b-values of 800 and 1000 

• ADC maps 

4. Transrectal US guided biopsy (TRUS-

GB)   

Statistical analysis 

SPSS v. 25 (Statistical Package for Social 

Science) for Windows was used to analyze 

the data. The mean and standard deviation 

were used to describe quantitative variables. 

Numbers (No.) and percentages were used 

to describe qualitative factors (percent). The 

Shapiro/ Kolmogorov tests of normalcy 

were used to examine the data for normality. 
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The independent t-test was used to analyze 

the comparison between the scale variables 

of the two groups. The best PSA cutoff 

threshold for predicting prostatic cancer was 

determined using a receiver operating 

characteristic curve. The significance of the 

findings was determined using the P-value, 

which was classified as non-significant 

when the P-value was more than 0.05 and 

significant when the P-value was less than 

or equal 0.05. 

3. Results: 

Table (1) showed that the study included 25 

patients with mean age 64.5 ±6.5 years and 

ranged from 50 to 70 years 

the mean PSA level of the studied patients 

was 10.1 ±4.3 ranged from 3.5 to 18 with 

median 9.5. 

Table (1) Baseline characteristics of the 

studied patients: 

Patients’ characteristics 

(Mean±SD) 

Number 25 

(%) 

Age 64.5 ±6.5 

PSA 10.1 ±4.3 

 

 

Table (2) Prostate Diffusion Weighted 

MRI of the studied patients: 

Lesion characteristics by 

Diffusion Weighted MRI 

Number 

25 (%) 

Normal 

Restricted 

site of the restricted lesion 

detected by MRI diffusion 

according to zonal anatomy 

(no=6) 

- Transitional and peripheral 

- Transitional 

- Peripheral 

19 (76.0) 

6 (24.0) 

 

 

 

 

2 (33.3) 

2 (33.3) 

2 (33.3) 

 

 

Figure (1) Histopathological results of the 

studied biopsies 

Figure (1) showed that there were 72% of the 

studied patients had benign prostatic lesions 

and 28% had malignant lesions. 

 

 

18 

7 

Histopathological results 

Benign Malugnant
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Table (3) Comparison between patients 

with restricted and normal MRI diffusion 

regarding the PSA level of the studied 

patients: 

PSA 

Restricted 

diffusion 

by MRI 

(n=6) 

Normal 

diffusion 

by MRI 

(n=19) 

P-value 

Mean±SD 13.3±4 9.1±4 0.030* 

 

 

Table (3) showed that there was a 

statistically significant higher level of PSA 

among patients with restricted MRI diffusion 

than who had normal MRI diffusion (P-

value=0.030) 

 

 

 

Table (4) Sensitivity, specificity, positive predictive value, and negative predictive value of 

the MRI diffusion in detection of malignant prostate masses based on biopsy: 

 

MRI Diffusion Biopsy result Total 

Negative 

malignancy 

Positive 

Malignancy 

Negative 

restriction 

Number 17 2 19 

% within MRI Diffusion 89.5% 10.5% 100.0% 

% within Biopsy result 94.4% 28.6% 76.0% 

Positive 

restriction 

Number 1 5 6 

% within MRI Diffusion 16.7% 83.3% 100.0% 

% within Biopsy result 5.6% 71.4% 24.0% 

Total Number 18 7 25 

% within MRI Diffusion 72.0% 28.0% 100.0% 

% within Biopsy result 100.0% 100.0% 100.0% 

 

Table (4) showed that the sensitivity of MRI diffusion in detection of malignant prostate masses 

was 71.4% its specificity was 94.4% %, the PPV was 83.3% and the NPV was 89.5%. 



Egyptian Journal of Medical Research (EJMR), Volume 4, Issue 2, April , 2023   

 

82                                                                                                       https://ejmr.journals.ekb.eg/  
 

 

Figure (2) ROC curve for prediction of 

malignancy from PSA level 

 

Table (5) Cut off point of PSA for 

prediction of prostatic malignancy: 

Test Result 

Variable(s) 

PSA 

Area under the curve 

(95% CI) 

0.702 (0.488 to 

0.867) 

Cut off 13 

Sensitivity (95% CI) 57.14 (18.4 to 90. 1) 

Specificity (95% CI) 88.89 (65.3 to 98.6) 

PPV (95% CI) 66.7 (31.8 to 89.6) 

NPV (95% CI) 84.2 (69.1 to  92.7) 

+LR (95% CI) 5.14 (1.2 - 22.0) 

 

Table (5) & figure (2) showed that the PSA 

is a good indicator for exclusion of 

malignancy as at a cut off of PSA 13 it can 

predict the malignancy with 57.14% 

sensitivity, 88.9% specificity, 66.7 Positive 

predictive value and 84.2 negative predictive 

value. 

Case presentation 

Case 1 

67-years-old male patient presented with 

hematuria 

prostatic specific antigen: 12 ng/ml 

MRI: showing restricted diffusion and low 

ADC in right and left mid gland 

TRUS guided by DWI: positive biopsy (Pca) 

 

 

Case 2 

71-years-old patient presented with weak and 

interrupted urine flow  

 prostatic specific antigen: 10.5 ng/ml 

0
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MRI: showing restricted diffusion and low 

ADC in the right medial part of mid gland 

TRUS guided by DWI: positive biopsy (Pca) 

 

 

Case 3  

68-years-old patient complaining of 

hematuria and frequency  

 prostatic specific antigen 15 ng/ml 

MRI: showing restricted diffusion and low 

ADC in the left lateral part of base of the 

gland 

TRUS guided by DWI: positivebiopsy (Pca) 

 

 

4. Discussion: 

Prostate cancer is diagnosed and localized 

via a digital rectal examination (DRE) and 

serum prostate specific antigen (PSA) 

testing, followed by a transrectal 

ultrasonography (TRUS) guided biopsy, with 

a positive biopsy rate of 36.8%. [10]. 

Because standard sextant biopsy has a high 

probability of false negatives, we need more 

biopsy cores to boost prostate cancer 

diagnosis without increasing the number of 

needless biopsies [11]. 

Because roughly a quarter of tumors are 

found in the anterior region of the gland, and 
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between a quarter and a third of tumors are 

found in the front section of the gland, major 

prostate malignancies are missed [12]. 

The posterior region of the prostate is 

oversampled by transrectal biopsy, whereas 

the anterior, distal, apical, midline, and 

subcapsular prostates are under sampled. 

These locations may have clinically 

significant illness, which might change how 

patients are treated. The "prostatic evasive 

anterior tumor syndrome" (PEATS) is a kind 

of anterior tumor that is often overlooked 

with TRUS-guided biopsy [13]. 

Because of its lack of specificity in 

identifying clinically significant prostate 

cancer, PSA prostate cancer screening has 

several limitations in terms of diagnosis and 

treatment of clinically unimportant prostate 

cancer. This prompted the hunt for other 

screening methods aimed at reducing 

needless biopsies and overtreatment [14]. 

In order to reduce the high incidence of 

prostate cancer biopsy, we need to improve 

the accuracy of prostate cancer detection and 

localization. Because morphologic tests 

utilizing standard imaging methods have a 

limited specificity, they are not suggested as 

a first-line imaging tool for distinguishing 

between cancer and benign processes. 

However, employing anatomical and 

functional MR methods such as diffusion 

weighted imaging (DWI), MR spectroscopy, 

and dynamic contrast enhancement 

investigations, the lesions are more visible, 

and the imaging assessment of localized 

prostate cancer is enhanced [15]. 

This measurement, T2WI, lies at the very 

heart of mp-MRI (Multiparametric MRI). 

Due to the excellent resolution and strong 

demarcation of the prostate capsule, T2WI 

may be used to assess prostate zonal 

anatomy and architecture, including 

identification of the peripheral zone, 

transition zone, prostatic urethra, prostatic 

capsule, and seminal vesicles, and to stage 

prostate cancer [16]. 

On T2WI, the vast quantity of water in the 

normal prostate gland shows as a high signal 

intensity, but prostate cancer appears as a 

low signal intensity. Because of this signal 

difference between normal and cancer tissue, 

diagnosing the gland-rich peripheral zone 

becomes simpler. However, since T2WI does 

not contain a lot of water, transitional zone 

cancer may be restricted [17]. 

The limits of T2WI for prostate cancer 

detection have been revealed in recent 

literature by Yoo and his colleagues in 2015 

due to fluctuation in sensitivity and 
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specificity, i.e., 55 percent –88 percent for 

sensitivity and 67% –82% for specificity. 

Because of these limitations of T2WI, mp-

MRI techniques such as DWI MRI and DCE 

MRI have been developed to increase the 

diagnostic accuracy of T2W MRI [17]. 

Prostate cancer diagnosis and 

characterisation is aided by the development 

and testing of MP-MRI, an anatomical and 

functional examination of the prostate [18]. 

PI-RADS 2.0, a standardized reporting 

system for prostate mp-MRI, was issued by 

the American College of Radiology as 

standards for the minimal needs for 

acquisition of an mp-MRI of the prostate 

[19]. 

Both 1.5T and 3T scanners are suitable for 

acquiring multiparametric MRI of the 

prostate; however, the 3T scanner is 

preferred because of its better signal/noise 

ratio, which allows images to be obtained in 

greater detail in T2 (3Dsequences, very high 

resolution and so on) and allows for images 

to be obtained more rapidly and in greater 

detail. Due to a high sensitivity to artefacts 

(gaseous, metallic, and aliasing), this 

inspection is often hampered. The presence 

of prostheses and implants (mostly) 

necessitates an increase in the number of 

exclusions from evaluation [20]. 

Although the use of an endorectal coil (ERC) 

is not necessary, the use of an ERC enhances 

the scan quality and increases the expense 

and pain of the process [21].  

However, the cost and time required to 

conduct an MPMRI screening research raises 

questions about whether the healthcare 

system can afford it. This might lead to the 

development of new diagnostic tools that are 

similar to the mammography for breast 

cancer, if the research is simplified. As a 

result, researchers looked into the diagnostic 

value of a bi-parametric MRI that only uses 

T2W, DWI sequences and requires half the 

in-bore magnet time of our institution's 

complete MPMRI while also removing the 

need for a contrast-enhanced study, which 

saves money and time by eliminating the 

need for an intravenous access catheter 

replacement for MR contrast agent 

administration [22]. 

The combination of BMRI with PSA 

screening should help reduce the number of 

biopsies that produce benign results or 

clinically inconsequential illness, therefore 

directing resources toward men with more 

aggressive disease [23]. 

DWI has previously been used effectively to 

identify and characterize cancers in the 

peripheral and transitional regions of the 
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brain [24]. The high cellularity and 

abundance of intra and intercellular 

membranes in prostate cancer tissue results 

in diffusion limitation, making DWI a useful 

tool for detecting the disease. Furthermore, 

the use of DWI to measure tumor 

aggressiveness is garnering a lot of interest, 

despite the difficulty of accurately predicting 

Gleason scores [25]. 

In our study we selected group of patients 

with elevated PSA (2.5-20 ng/ml) based on 

previous papers and because of PSA less 

than 2.5 is commonly with benign lesions 

and performing DWI before transrectal 

biopsy and we found results; sensitivity was 

71.4%, specificity was 94.4% %, the positive 

predictive value was 83.3% and the negative 

predictive value was 89.5%. 

A similar study done by Yagciand his 

colleagues in 2011 that mentioned that DWI 

may be utilized as a screening and guiding 

technique before a biopsy in patients with 

suspected prostate cancer. They discovered 

this (sensitivity 81%, specificity 92%, 

positive predictive value 78 %, negative 

predictive value 93%) [26]. 

Another study performed MRI diffusion to 

detect suspicious lesions before transrectal 

biopsy with almost similar results 

(Sensitivity 75.8%, Specificity 94.2%, 

Positive predictive value 79.8% Negative 

predictive value 92.7%) [27]. 

So, our results are almost similar regarding 

specificity and to a lesser extent specificity 

with slightly higher positive predictive value 

and lower negative predictive value. Even 

better sensitivity and specificity were 

attained when B-MRI was used in 

conjunction with PSA levels and PSAD, 

according to research done by Rais-

Bahramiand his colleagues in 2015. 

Prostate cancer diagnosis may benefit from 

the use of a restricted non-contrast MRI, as 

shown by these findings. High specificity 

(90%) was achieved by combining B-MRI 

with PSA levels (63%). In contrast, the 

combination of B-MRI and PSAD resulted in 

a high specificity (86%) but a modest 

sensitivity (74%). PSAD with B-MRI had an 

NPV of 70%, while PSA with B-MRI had an 

NPV of 82% [23]. 

Another study done by Haider and his 

colleagues in 2007 found that T2 + DWI 

imaging had greater sensitivity and 

specificity than T2 imaging alone, both of 

which were over 80%. T2 + DWI imaging 

have a much greater negative predictive 

value than T2 imaging alone. Both T2 and 

T2+DWI have limited sensitivities for the 
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identification of cancer in the transition zone 

[28]. 

However, in our study 33.3 % of the studied 

patient with diffusion restriction were found 

in the transitional zone and 33.3 % were 

found in both transitional and peripheral 

zone 

Despite the fact that DWI may boost the 

sensitivity of prostate cancer diagnosis, it is 

nevertheless restricted in its ability to see 

cancer tissue in the transitional zone since 

BPH-related nodules also show reduced 

diffusion. Additionally, tumour necrosis may 

show up as a high signal intensity on an 

ADC map, i.e., enhanced water diffusion. 

DWI has a number of potential downsides, 

including a poor signal-to-noise ratio, 

artefacts, and a limited spatial resolution 

[30]. 

DWI enhances diagnostic accuracy to T2 

imaging, although the method by which it 

does so is unknown, according to Haider et 

al., 2007 study. Cancer, inflammation, 

fibrosis, and bleeding are all possible causes 

of T2 signal reduction in the peripheral zone 

[28]. 

DWI and T2WI combined have showed 

substantial diversity in sensitivity (65–84 

percent) and specificity (77–87 %) according 

to another research by Yoo et al. in 2015 

[17]. 

ADC is a better indicator of cancer than 

bleeding, inflammation, or fibrosis, hence it 

is used in this study. Prostate cancer may 

have a lower ADC value because of the 

numerous closely packed glandular 

components seen in tumors that replace the 

fluid-containing peripheral zone ducts in the 

prostate. This might lead to a decrease in the 

ADC value in a certain area. For cancer 

diagnosis, researchers have shown that using 

the ADC map in conjunction with T2WI 

results in a significant increase in the 

detection rate [29]. 

5. Conclusion: 

In conclusion, transrectal ultrasonography 

(TRUS) guided biopsy samples from pre-

determined lesions in diffusion-weighted 

MRI (MRI) resulted in an increase in the 

detection rate of prostate cancer while 

lowering the excessive biopsy rate. 

Recommendations: 

According to the findings of this research, 

diffusion-weighted imaging should be 

employed in conjunction with conventional 

MRI sequences in the analysis of prostatic 

lesions, rather than as a stand-alone imaging 

study. Prostate tissue features may be studied 
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using DWI in conjunction with T2WI, which 

is based on T2WI. 

We further recommend that diffusion image 

be analyzed in combination with traditional 

sequences to avoid any possible mistakes or 

limits of the technology. 

Also, we urge that future research be done 

out on the many uses of diffusion weighted 

method in the prostate, such as the 

evaluation of treatment response and the 

recurrence of the tumor, as well. 

6. References: 

1. Engholm G, Ferlay J, Christensen N, Bray F, 

Gjerstorff ML, Klint Å, Køtlum JE, 

Ólafsdóttir E, Pukkala E, Storm HH. 

NORDCAN–a Nordic tool for cancer 

information, planning, quality control and 

research. Acta oncologica. 2010;49(5):725-

36. 

2. Kwak C, Ku JH, Kim T, Choi KY, Lee E, 

Lee SE, Lee C. Effect of subclinical prostatic 

inflammation on serum PSA levels in men 

with clinically undetectable prostate cancer. 

Urology. 2003;62(5):854-9. 

3. Djavan BO, Ravery V, Zlotta A, Dobronski 

P, Dobrovits M, Fakhari M, Seitz C, Susani 

M, Borkowski A, Boccon-Gibod L, 

Schulman CC. Prospective evaluation of 

prostate cancer detected on biopsies 1, 2, 3 

and 4: when should we stop?. The Journal of 

urology. 2001;166(5):1679-83. 

4. Copple IM, Goldring CE, Kitteringham NR, 

Park BK. The Nrf2–Keap1 defence pathway: 

role in protection against drug-induced 

toxicity. Toxicology. 2008;246(1):24-33. 

5. Dickinson L, Ahmed HU, Allen C, Barentsz 

JO, Carey B, Futterer JJ, Heijmink SW, 

Hoskin PJ, Kirkham A, Padhani AR, Persad 

R. Magnetic resonance imaging for the 

detection, localisation, and characterisation 

of prostate cancer: recommendations from a 

European consensus meeting. European 

urology. 2011;59(4):477-94. 

6. Iwata Y, Matsushita T, Horikawa M, DiLillo 

DJ, Yanaba K, Venturi GM, Szabolcs PM, 

Bernstein SH, Magro CM, Williams AD, 

Hall RP. Characterization of a rare IL-10–

competent B-cell subset in humans that 

parallels mouse regulatory B10 cells. Blood, 

The Journal of the American Society of 

Hematology. 2011;117(2):530-41. 

7. Hambrock T, Somford DM, Huisman HJ, 

van Oort IM, Witjes JA, Hulsbergen-van de 

Kaa CA, Scheenen T, Barentsz JO. 

Relationship between apparent diffusion 

coefficients at 3.0-T MR imaging and 

Gleason grade in peripheral zone prostate 

cancer. Radiology. 2011 May;259(2):453-61. 

8. Schröder FH, Hugosson J, Roobol MJ, 

Tammela TL, Ciatto S, Nelen V, 



Egyptian Journal of Medical Research (EJMR), Volume 4, Issue 2, April , 2023   

 

89                                                                                                       https://ejmr.journals.ekb.eg/  
 

Kwiatkowski M, Lujan M, Lilja H, Zappa M, 

Denis LJ. Screening and prostate-cancer 

mortality in a randomized European study. 

New England journal of medicine. 2009 Mar 

26;360(13):1320-8. 

9. Hoeks CM, Vos EK, Bomers JG, Barentsz 

JO, Hulsbergen-van de Kaa CA, Scheenen 

TW. Diffusion-weighted magnetic resonance 

imaging in the prostate transition zone: 

histopathological validation using magnetic 

resonance–guided biopsy specimens. 

Investigative radiology. 2013;48(10):693-

701. 

10. Andriole GL, Crawford ED, Grubb III RL, 

Buys SS, Chia D, Church TR, Fouad MN, 

Gelmann EP, Kvale PA, Reding DJ, 

Weissfeld JL. Mortality results from a 

randomized prostate-cancer screening trial. 

New England Journal of Medicine. 

2009;360(13):1310-9. 

11. Delongchamps NB, Singh A, Haas GP. The 

role of prevalence in the diagnosis of 

prostate cancer. Cancer Control. 

2006;13(3):158-68. 

12. Djavan BO, Ravery V, Zlotta A, Dobronski 

P, Dobrovits M, Fakhari M, Seitz C, Susani 

M, Borkowski A, Boccon-Gibod L, 

Schulman CC. Prospective evaluation of 

prostate cancer detected on biopsies 1, 2, 3 

and 4: when should we stop?. The Journal of 

urology. 2001;166(5):1679-83. 

13. Rosenkrantz AB, Verma S, Turkbey B. 

Prostate cancer: top places where tumors 

hide on multiparametric MRI. American 

Journal of Roentgenology. 

2015;204(4):W449-56. 

14. Moyer VA. Screening for prostate cancer: 

US Preventive Services Task Force 

recommendation statement. Annals of 

internal medicine. 2012;157(2):120-34. 

15. Kim JK, Jang YJ, Cho G. Multidisciplinary 

functional MR imaging for prostate cancer. 

Korean journal of radiology. 

2009;10(6):535-51. 

16. Shah ZK, Elias SN, Abaza R, Zynger DL, 

DeRenne LA, Knopp MV, Guo B, Schurr R, 

Heymsfield SB, Jia G. Performance 

comparison of 1.5-T endorectal coil MRI 

with 3.0-T nonendorectal coil MRI in 

patients with prostate cancer. Academic 

radiology. 2015 Apr 1;22(4):467-74. 

17. Yoo S, Kim JK, Jeong IG. Multiparametric 

magnetic resonance imaging for prostate 

cancer: A review and update for urologists. 

Korean journal of urology. 2015;56(7):487-

97. 

18. Yerram NK, Volkin D, Turkbey B, Nix J, 

Hoang AN, Vourganti S, Gupta GN, Linehan 

WM, Choyke PL, Wood BJ, Pinto PA. Low 

Suspicion Lesions on Multiparametric 

Magnetic Resonance Imaging Predict for the 



Egyptian Journal of Medical Research (EJMR), Volume 4, Issue 2, April , 2023   

 

90                                                                                                       https://ejmr.journals.ekb.eg/  
 

Absence of High Risk Prostate Cancer. BJU 

international. 2012;110(11 0 0). 

19. Gupta RT, Kauffman CR, Polascik TJ, 

Taneja SS, Rosenkrantz AB. The state of 

prostate MRI in 2013. Oncology (Williston 

Park). 2013;27(4):262-70. 

20. Umbehr M, Bachmann LM, Held U, Kessler 

TM, Sulser T, Weishaupt D, Kurhanewicz J, 

Steurer J. Combined magnetic resonance 

imaging and magnetic resonance 

spectroscopy imaging in the diagnosis of 

prostate cancer: a systematic review and 

meta-analysis. European urology. 

2009;55(3):575-91. 

21. Pinto PA, Chung PH, Rastinehad AR, 

Baccala AA, Kruecker J, Benjamin CJ, Xu S, 

Yan P, Kadoury S, Chua C, Locklin JK. 

Magnetic resonance imaging/ultrasound 

fusion guided prostate biopsy improves 

cancer detection following transrectal 

ultrasound biopsy and correlates with 

multiparametric magnetic resonance 

imaging. The Journal of urology. 

2011;186(4):1281-5. 

22. Stamatakis L, Siddiqui MM, Nix JW, Logan 

J, Rais‐ Bahrami S, Walton‐ Diaz A, Hoang 

AN, Vourganti S, Truong H, Shuch B, 

Parnes HL. Accuracy of multiparametric 

magnetic resonance imaging in confirming 

eligibility for active surveillance for men 

with prostate cancer. Cancer. 

2013;119(18):3359-66. 

23. Rais-Bahrami S, Siddiqui MM, Vourganti S, 

Turkbey B, Rastinehad AR, Stamatakis L, 

Truong H, Walton-Diaz A, Hoang AN, Nix 

JW, Merino MJ. Diagnostic value of 

biparametric magnetic resonance imaging 

(MRI) as an adjunct to prostate-specific 

antigen (PSA)-based detection of prostate 

cancer in men without prior biopsies. BJU 

international. 2015;115(3):381. 

24. Tamada T, Sone T, Jo Y, Yamamoto A, Ito 

K. Diffusion‐ weighted MRI and its role in 

prostate cancer. NMR in Biomedicine. 

2014;27(1):25-38. 

25. Yagci AB, Özari N, Aybek Z, Düzcan E. The 

value of diffusion-weighted MRI for prostate 

cancer detection and localization. Diagnostic 

and Interventional Radiology. 

2011;17(2):130. 

26. Kitajima K, Takahashi S, Ueno Y, 

Yoshikawa T, Ohno Y, Obara M, Miyake H, 

Fujisawa M, Sugimura K. Clinical utility of 

apparent diffusion coefficient values 

obtained using high b‐ value when 

diagnosing prostate cancer using 3 tesla 

MRI: Comparison between ultra‐ high b‐

value (2000 s/mm2) and standard high b‐

value (1000 s/mm2). Journal of Magnetic 

Resonance Imaging. 2012;36(1):198-205. 



Egyptian Journal of Medical Research (EJMR), Volume 4, Issue 2, April , 2023   

 

91                                                                                                       https://ejmr.journals.ekb.eg/  
 

27. Haider MA, Van Der Kwast TH, Tanguay J, 

Evans AJ, Hashmi AT, Lockwood G, 

Trachtenberg J. Combined T2-weighted and 

diffusion-weighted MRI for localization of 

prostate cancer. American journal of 

roentgenology. 2007;189(2):323-8. 

28. Rao SX, Zeng MS, Chen CZ, Li RC, Zhang 

SJ, Xu JM, Hou YY. The value of diffusion-

weighted imaging in combination with T2-

weighted imaging for rectal cancer detection. 

European journal of radiology. 

2008;65(2):299-303. 

29. Gibbs P, Tozer DJ, Liney GP, Turnbull LW. 

Comparison of quantitative T2 mapping and 

diffusion‐ weighted imaging in the normal 

and pathologic prostate. Magnetic Resonance 

in Medicine: An Official Journal of the 

International Society for Magnetic 

Resonance in Medicine. 2001;46(6):1054-8.

 


