
Al-Kindy College Medical Journal 2020:16 No. 2 
 
 

 

Al-Kindy College Medical Journal (KCMJ)  

Research Article  

The Value of Diffusion Weighted MRI in the Detection and Localization of Prostate 

Cancer among a Sample of Iraqi Patients 

Hiba M.Abdul Wahid1*, Ammar M. Al-Mosawe2, Tara F. Kareem3, Anas k. Awn4, Qusay T. Nayyef3 

1 College of Medicine, University of Baghdad, Baghdad, Iraq   

2 Collage of Medicine, Al-Nahrain University, Baghdad, Iraq 

3 Oncology Teaching Hospital, Medical City, Baghdad, Iraq 

4 National Cancer Research Center, University of Baghdad, Baghdad, Iraq 

* corresponding to dr.hiba.mohammed85@gmail.com  

 
 

A b s t r a c t  

https://doi.org/10.47723/kcmj.v16i2.268 
 
Article history: 
Received 5 January 2019 
Accepted 19 May 2019 

 

 Background: Prostatic adenocarcinoma is the most widely recognized malignancy in 

men and the second cause of cancer-related mortality encountered in male patients after 

lung cancer. 

Aim of the study:  To assess the diagnostic value of diffusion-weighted imaging (DWI) 

and its quantitative measurement, apparent diffusion coefficient (ADC), in the 

identification and localization of prostatic cancer compared with T2 weighted image 

sequence (T2WI). 

Type of the study: a prospective analytic study 

Subjects and methods: forty-one male patients with suspected prostatic cancer were 

examined by pelvic MRI at the MRI department of the Oncology Teaching 

Hospital/Medical City in Baghdad from September 2017 to September 2018. Thin 

sections axial T2 and DWI sequences were performed for each patient. Two patients 

were excluded from the study due to poor image quality (motion artifact). Regions with 

a hypointense signal on T2WI and/or restricted lesion in DWI were determined. The 

ADC values were measured and the results were registered and sent for biopsy 

correlation. The sensitivity, specificity, accuracy, and other parameters were calculated 

for T2WI and DWI. 

Results: The sensitivity and specificity of T2WI in the detection of prostate cancer were 

about 76.6% and 77% respectively. These improved to 96% and 88.8% by performing 

the DWI and measuring the ADC value. The mean ADC value was greatly lower in 

prostatic cancer (about 650x 10-6 mm2 /s) than in normal prostate parenchyma (about 

1250 x10-6 mm2 /s) with a significant difference between them (p-value about 0.04)  

Conclusion: In practice, using diffusion-weighted MRI sequence and its ADC quantitative 

measurement greatly increases tumor detection in patients suspected to have prostatic 

cancer and should be routinely used when doing pelvic MRI for patients with high 

clinical suspicion. 
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Introduction 

Prostatic adenocarcinoma is the most widely recognized malignancy in 

men and the second cause of cancer-related mortality encountered in 

male patients after lung cancer [1, 2]. 

Precise identification and localization of the prostatic malignancy are of 

great importance for best management especially after the emergence of 

targeted therapies such as brachytherapy, cryosurgery, and intensity 

adjusted radiotherapy [3].  

This allows maximum therapy to be directed to the focus of the lesion 

with limited destructive effects to the adjacent structures such as the 

neurovascular bundles, the urinary bladder, and the rectum [3]. 

Digital rectal examination (DRE), serum prostate-specific antigen (PSA), 

and transrectal ultrasound (TRUS)-guided prostate biopsy are the 

mainstay of the diagnostic process used for the detection of prostatic 

malignancy [4].  

 The use of PSA in the screening of prostate malignancy has shown no 

significant effect on the reduction of mortality. Furthermore, the 

detection of clinically significant prostate cancer using transrectal 

ultrasound (TRUS) is not easy [5, 6].  
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The exact depiction and localization of the lesion within the prostate 

gland would greatly reduce the unnecessary biopsies [7].  

Only some information about the localization of prostate malignant 

lesions was obtained by T1WI and T2WI which were considered the 

cornerstone and the routine sequences in prostate MRI examination. 

They are used mainly for providing anatomical and morphological 

information. The T2WI clearly demonstrates the zonal anatomy of the 

prostate [8]. Normally the peripheral zone is hyperintense while the 

central and transitional zones are hypointense on T2WI. 

 

 
Figure (1): Normal prostate. T2-weighted MR image demonstrates 

normal prostate parenchyma with hyperintense peripheral zone (white 

arrow) and low signal central zone (black arrow) [9]. 

 

At present multiparametric MRI, approaches are added and involve one 

or more functional MRI sequences, which include diffusion-weighted 

(DW), dynamic contrast-enhanced (DCE), and/or MR-spectroscopy 

(MRS) techniques [10].  

 Diffusion-weighted sequence (DW) depends on the diffusion of water 

molecules in various biological tissues and can be achieved at different b 

values where the restriction increases as the b value increases [11].  

The apparent diffusion coefficient (ADC) value is a quantitative 

parameter of DW MRI reflecting the magnitude of diffusion of water 

molecules in extracellular and extravascular spaces and capillary 

perfusion [12].  

In general, malignant lesions tend to be hypercellular compared with 

normal tissue with a resultant decrease in ADC value [13,14]. Many 

previous studies have reported that the benign and malignant lesions of 

the prostate can be differentiated by measuring the ADC value 

[15,16,17]. 

Aim of the study: To evaluate the diagnostic value of DWI and its 

quantitative measurement (ADC) in the identification and localization of 

prostatic cancer compared to the T2WI sequence. 

Subjects and Methods 

A prospective analytic study was performed in the MRI department of 

the Oncology Teaching Hospital - the medical city in Baghdad from 

September 2017 to September 2018. Forty-one male patients with 

suspected prostatic cancer (either by positive digital rectal examination 

(DRE) or elevated levels of PSA) were referred to the MRI department 

from the urosurgery outpatient clinic. A pelvic MRI was done for each 

patient. Two patients were excluded; due to poor image quality (motion 

artifact) and the pelvic MRI of 39 patients was analyzed. Their ages were 

ranging from 49 years to 80 years old with a mean of 64 years old. A 

biopsy was done for 32 patients based on MRI findings or clinical 

suspicion or both.   

MRI protocol  

All the patients were examined using an MR Scanner of 1.5 Tesla 

(Siemens) with the pelvic phased-array coil. The patients were examined 

in the supine position. The prostate gland was localized in the center of 

the MRI field. The MRI protocol includes axial T1WI, axial and sagittal 

T2WI, and axial diffusion-weighted sequence (DWI). The axial T2WI and 

DWI were used in the analysis of the imaging findings. The parameters 

for T2WI were as follows: TR/TE: 7500/108 slices thickness: 3 mm, the 

field of view: 20 cm, number of excitations is 100, matrix: 320 x80 phase-

encoding direction, right to left. 

The parameters for DWI were: b values: 100, 400, and 1000 s/mm2, 

TR/TE: 4800/68.0, the field of view: 38 cm, bandwidth: 250 kHz, slice 

thickness: 3mm, the matrix of 192x80, number of excitations: 10. 

Image interpretation 

For all patients, T2WI alone was reviewed first. The images were studied 

on a workstation by two expert radiologists. The size of the prostate 

gland was measured. The prostatic zonal anatomy was demonstrated on 

T2WI, the peripheral zone is of high signal, the central zone and 

transitional zones (both are of low signal intensities).  The peripheral 

zone was further divided into right and left halves. On T2WI, any 

apparent hypointense area in the peripheral zone was considered 

suspicious. These were correlated with its appearance on DWI and its 

ADC value. These areas were further studied and analyzed according to 

their site, size, and distance of contact with the prostatic capsule. The 

integrity of the low signal prostatic capsule was also recorded for any 

interruption as well as any extracapsular extension (manifested as 

capsular bulge or retraction) or involvement of the neurovascular 

bundle (which is located at 5 and 7 o’clock of the prostate gland). DWI 

was done using three different b values (100, 400, and 1000 mm/s), this 

allows for quantitative measurement of the ADC. 

The ADC values were measured by placing the region of interest (ROI) 

circles in the center of the hypointense suspicious area. Then the ADC 

values were measured in the adjacent normal prostate tissue. The 

readings were registered for each patient. 

Other associated findings such as pelvic LNs enlargement, adjacent 

organ invasion, and any abnormal bone marrow signal intensity within 

the pelvic MRI examination field were also evaluated and recorded. 

Finally, the results obtained from T2 & DWI were compared together 

and correlated with biopsy results in indicated cases. 

Statistical analysis 

The collected data were tabulated and analyzed using computer 

software Statistical Package for Social Science (SPSS version 22) and 

Microsoft Excel 2010; the data documented regarding percentage, 

sensitivity, specificity, accuracy, Chi-squared test; P value of less than 

0.05 was considered significant. 

Ethical approval was obtained from the University of Baghdad.  

Results 

Forty-one male patients suspicious of prostatic cancer (either elevated 

PSA level or abnormal DRE) were examined by pelvic MRI. Two patients 

were excluded; due to poor image quality (motion artifact) and the 

pelvic MRI of 39 patients was analyzed. Their ages were ranging from 49 

years to 80 years and the mean age was about 64. Twenty-four patients 

(61.5%) had abnormal signal intensity lesions detected on T2WI, DWI, 

and its quantitative measurement (ADC) images. Twenty-three cases 

(58.9%) of them subsequently proved to be prostatic cancer 

histopathologically but one patient (2.56%) proved to be benign 

histopathologically. 

Six patients (15.3 %) had abnormal signal intensity lesions on DWI and 

ADC images with no definitive abnormality on T2WI and the 

histopathological results were prostatic adenocarcinoma. 

The pelvic MRI of one patient (2.56%) showed an abnormal hypointense 

area on T2WI but it was not restricted on DWI; the biopsy result was of 

benign finding due to the previous prostatitis. 

A note was made on 1 patient (2.56%) who had no definitive lesion 

neither on T2WI nor on DWI, however, a biopsy was done for him 

because there was high clinical suspicion (highly elevated PSA level) and 

the result was prostatic cancer. 

Seven patients, of the total, had mildly elevated PSA levels (less than 12 

ng/ml), their pelvic MRI showing an enlarged prostate gland with a 

heterogeneous appearance on T2WI but no definitive lesion was found 

neither on T2WI nor on DWI. These imaging findings were consistent 
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with benign prostatic hyperplasia (BPH) and biopsy was not performed 

for those patients.  

The above-mentioned findings are summarized in table 1. 

The mean ADC value was greatly lower in prostatic cancer than in the 

normal prostate parenchyma (mean ADC value for prostatic cancer was 

650 x 10-6 mm2 /s) and for normal prostate, gland parenchyma was 

(1250 x10-6 mm2 /s) with a significant difference between them (p-

value about 0.04) (less than 0.05). 

For the malignant lesions, the minimum ADC value was 500 x 10-6 

mm2/s, while the maximum ADC value was 920 x 10-6 mm2/s and the 

mean ADC value was 690 x 10-6 mm2/s. 

Similarly, the minimum ADC value for normal prostate parenchyma was 

1050 x 10-6 mm2/s and the maximum ADC value was 1700 x 10-6 

mm2/s; the mean ADC value was 1250 x 10-6mm2/s.  

The sensitivity, specificity, accuracy, negative predictive values (NPV), 

and positive predictive values (PPV) of T2WI and DWI were illustrated 

in table 2. 

In this study, we found that among the patients with proved prostatic 

cancer (30 patients), 11 patients had a prostatic-confined lesion 

(36.6%), 19 patients had extracapsular extension (63.3 %) (Of those 19 

patients, 13 had seminal vesicle involvement). Pelvic LNs involvement 

was reported in 8 patients (27.5%). Bony metastasis within visualized 

pelvic MRI fields was reported in 7 patients (23.3 %). 

 

Table (1) Preoperative Clinical Characteristics associated with 

Accidental Gallbladder Perforation. 

Cases had undergone biopsy (32 cases) 

Patients 

with low 

clinical 

suspicion 

& no 

biopsy 

done  

 

Both T2WI 
&DWI* 

DWI only* T2 only* 
Neither* 

(no 
abnormal 

signal 
detected on 
T2 &DWI) 

NO % No. % No % No % No. % 

24 61.5% 6 15.3% 1 2.5 1 2.5 7 17.9 

Final 

diagnosis 

Prostate 

cancer in 23 

Benign in 

0ne 

Prostatic ca 

in 6 

 

Benign 
Prostatic 
cancer 

BPH 

*Both T2WI&DWI: lesions were detected on both these sequences. 

*DWI only: lesions were detected only on DWI and not depicted on T2WI. 

*T2WI only: lesions only detected on T2WI and not appeared on DWI. 

*Neither: lesions not detected neither on T2WI nor DWI. 

Table (2) The sensitivity, specifity, accuracy, PPV and NPV for T2WI and 

DWI with its ADC value are summarized. 
Diagnostic performance 

parameters 
T2WI DWI and ADC 

Sensitivity 76.6 % 96.6% 

Specifity 77% 88.8% 

Accuracy 76.9% 94.8% 

PPV* 92% 96.6% 

NPV* 50% 88.8% 

*PPV applied for positive predictive value 

*NPV applied for negative predictive value 

 

 
A 

 

 

 

 
B 

 

 

 

 
C 

 

Figure (2): 73 years old male axial T2WI showing ill-defined 

hypointense lesion involving the right peripheral zone and part of 

central zone, crossing the midline and in contact with prostatic capsule 

for more than 12mm causing capsular bulge (A). On DWI (B), there is 

area of restricted diffusion appearing high signal intensity on DWI and 

low signal intensity on ADC image(C) with ADC value of about 670 x10-6 

mm2 /s compared with 1560 x10-6 mm2 /s for normal adjacent area. 

Prostate cancer was the biopsy result. 
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A 

 

B   C 

Figure (3): 65 years old male with elevated PSA level. Pelvic MRI was 

done and there is abnormal hypointense lesion in the right peripheral 

zone in contact with prostatic capsule causing capsular bulge (red 

arrow) (A).The same lesion appeared hyperintense on DWI (blue arrow) 

(B) and hypointense on ADC image (C) (restricted diffusion) with ADC 

value 7 30x10-6mm2/s as compared with 1150x10-6 mm2/s for normal 

adjacent prostate parenchyma. The histopathological result was prostate 

cancer. 

 
A 

 
B   C 

Figure (4) :70 years old male presented with elevated PSA level, pelvic 

MRI showing ill-defined hypointense lesion in the left peripheral zone, 

the low signal intensity prostatic capsule appears intact and continuous, 

(A). DWI and ADC image showing corresponding restricted area with 

ADC value about 860 x10-6 mm2/s. Prostate cancer was the 

histopathological results. 

A 

 

B 

 

C 
 

Figure (5): 69 years old male presented with mildly elevated PSA level 

(about 7 ng/ml).Pelvic MRI T2WI (A) revealed enlarged prostate gland 

(markedly enlarged transitional zone with intact hypointense prostatic 

capsule, heterogeneous prostate gland signal intensity but no definitive 

focal lesion.(B&C)No abnormal restricted lesion on DWI and ADC image 

with average ADC value about 1300 x10-6 mm2/s in different areas of 

the prostate …Picture was consistent with BPH. 

 

Discussion  

Although prostate cancer diagnosis has been mainly dependent on 

biopsy guided by TRUS, it was reported that TRUS guided biopsy had 

40% false-negative rates [18, 19]. 

DW-MRI is a developing imaging sequence that can reveal changes in 

signal intensity due to the restriction of movement of water molecules in 

biological tissues. The histopathological study of prostate cancer shows 

hypercellularity and alteration in the glandular structure of prostate 

parenchyma [15, 16, 20].  

the literature revealed that significant differences in the ADC values 

between prostate cancer and benign prostatic lesions are present. 

 In prostate cancer, the ADC value was found to be lower than normal 

prostatic parenchyma [16, 21]. This was in agreement with the results of 



49                                               Al-Kindy College Medical Journal 2020:16 No. 2 

 

this study which showed significant differences in ADC values between 

suspicious regions and normal prostatic gland tissue at a b value of 1000 

s/mm2. 

In this study, the sensitivity of T2WI in the detection of abnormality in 

the prostate gland peripheral zone was 76.6% and the specificity was 

77%. By performing the DWI and measuring the ADC value at (b=1000); 

the sensitivity in the detection rate increases to 96.6 % and the 

specificity increases to 88.8%. So DWI had obviously raised the 

sensitivity and specificity (but to a lesser extent) of prostate cancer 

detection than T2 WI alone. These results were comparable to the study 

of Yağcı A.B et al, in which, the sensitivity of T2WI alone was 71% and 

the specificity was about 77% while those for DWI were 84% and 82%, 

respectively (22).In the study of Haider et al., the sensitivity also 

increased from (44-65%) with T2WI to 74-86% by using DWI, while the 

specificity was about (86-95%) with T2WI and (77-89%) with DWI [23].  

In the current study, the accuracy of T2WI was 76.9% and even higher 

accuracy was reported by using DWI (about 94.8%). This was 

comparable to Yagci et al. who found that the accuracy of T2WI was 76% 

and for DWI was 83% [22].  

Both T2WI and DWI had nearly similar positive predictive values; 92% 

for T2WI and 96%for DWI. This was higher than the results obtained by 

Yağcı. et al. who found that the positive predictive values were 53% and 

63% for T2WI and DWI respectively in their study[22].  

In the current study, the negative predictive value was markedly 

increased from 50% with T2WI to 88.8% with DWI. 

The ADC value was found to be markedly lower in malignant lesions as 

compared with normal prostate gland parenchyma. This was in 

accordance with many previous studies as Issa et. al., Sato et al., and 

Tanimoto et. al. studies [15,16,17]. The mean ADC value in malignant 

prostate lesions in this study was about (680 x 10-6 mm2/s) and for 

normal parenchyma was about (1300x10-6mm/s) with a significant 

difference between them. This was comparable to Yağcı et al study [22]. 

We found that the diagnostic performance of DWI in the depiction of 

prostatic cancer was higher than T2WI alone. The lesions appear as 

poorly defined hypointense areas on T2WI. However; this hypointensity 

within a normal hyperintense peripheral zone may be caused by other 

benign lesions as non-specific prostatitis, hemorrhage, post-biopsy 

changes, post-radiation fibrosis, and changes of benign prostatic 

hyperplasia [7]. While by using DWI there will be a decrement in ADC 

value mostly related to increased cellularity in the tumoral lesion with 

tightly packed tissue architecture and decreased extracellular fluid in 

comparison with the normal parenchyma of the prostatic gland [24,25]; 

hence yielding more accurate results. 

A second cause for the improved role of DWI could be the measurement 

of ADC, which removes the influence of T2 signal differences and, by this 

means fixed numerical value is obtained. While T2 imaging is non-

quantitative depending on visual assessment of the morphologic 

alterations and the signal changes of the abnormal hypointense regions, 

making it a subjective assessment [23].   

The fact that the size of the suspicious prostatic lesion will greatly affect 

its depiction by MRI [23] may explain that one case in this study, which 

was not clearly depicted by MRI (Neither on T2WI nor DWI) mostly due 

to its small size, has subsequently been diagnosed as malignant lesion 

depending on biopsy which was done based on high clinical suspicion. 

 

Conclusion 

In practice, using diffusion-weighted MRI sequence and its ADC 

quantitative measurement greatly increases tumor detection in patients 

suspected to have prostatic cancer and therefore should be routinely 

used when doing pelvic MRI for a patient with high clinical suspicion. 

 

Funding 
This research did not receive any specific fund.  

 

Conflicting Interest  
No conflict of interest.  
 

Acknowledgments  

Great thanks to the consultant prof. Dr. Saad Dakhil for his collaboration. 

Thanks to my colleague Nawar Al-Malah in the National Cancer Research 

Center for her help. 

Deep thanks to the operators at the MRI department of the Oncology 

Teaching Hospital for their collaboration and technical help provision. 

 

References  

[1] Jemal, R. Siegel, J. Xu, and E. Ward, “Cancer statistics, 2010,” CA: 

Cancer Journal for Clinicians, vol. 60, no. 5, pp. 277–300, 2010. 

[2] Siegel R, Naishadham D, Jemal A (2013) Cancer statistics, 2013. CA 

Cancer J Clin 63:11–30 

[3] Carroll PR, Presti JC Jr, Small E, Roach M 3rd. Focal therapy for 

prostate cancer 1996: maximizing outcome. Urology 1997; 49:84–

94. 

[4] Fine SW, Amin MB, Berney DM, Bjartell A, Egevad L, Epstein JI, et al. 

A contemporary update on pathology reporting for prostate cancer: 

biopsy and radical prostatectomy specimens. Eur Urol 2012; 62:20-

39.  

[5]  G. L. Andriole, E. D. Crawford, R. L. Grubb et al., “Mortality results 

from a randomized prostate-cancer screening trial,” The New 

England Journal of Medicine, vol. 360, no. 13, pp. 1310–1319,2009. 

[6] F. H. Schr¨oder, J. Hugosson, M. J. Roobol et al., “Screening and 

prostate cancer mortality in a randomized European study,” The 

New England Journal of Medicine, vol. 360, no. 13, pp. 1320–

1328,2009. 

[7] Choi YJ, Kim JK, Kim N, et al. Functional MR imaging of prostate 

cancer. Radiographics 2007; 27:63–75. 

[8] Wefer AE, Hricak H, Vigneron DB, et al. Sextant localization of 

prostate cancer: comparison of sextant biopsy, magnetic resonance 

imaging and magnetic resonance spectroscopic imaging with step 

section histology. J Urol 2000; 164:400–404. 

[9] Esen.M, Onur.M.R, Akpolat.Nusret,Orhan.I, Kocakoc.E, .Utility of ADC 

measurement on diffusion-weighted MRI in differentiation of 

prostate cancer, normal prostate and prostatitis. Quant Imaging Med 

Surg 2013; 3(4): 210-216. 

[10] Barentsz JO, Richenberg J, Clements R, Choyke P, Verma S, Villeirs 

G, Rouviere O, Logager V, Futterer JJ. ESUR prostate MR guidelines 

2012. Eur Radiol. 2012; 22(4):746–757.   

[11] Cova M, Squillaci E, Stacul F, et al. Diffusion-weighted MRI in the 

evaluation of renal lesions: preliminary results. Br J Radiol 2004; 

77:851-7. 

[12]  Le Bihan D, Breton E, Lallemand D, et al. Separation of diffusion 

and perfusion in intravoxel incoherent motion MR imaging. 

Radiology 1988;168:497-505. 

[13]  Miller FH, Hammond N, Siddiqi AJ, et al. Utility of diffusion-

weighted MRI in distinguishing benign and malignant hepatic 

lesions. J Magn Reson Imaging 2010;32:138-47. 

[14] Doğanay S, Kocakoç E, Ciçekçi M, et al. Ability and utility of 

diffusion-weighted MRI with different b values in the evaluation of 

benign and malignant renal lesions. ClinRadiol 2011;66:420-5. 

[15]  Issa B. In vivo measurement of the apparent diffusion coefficient 

in normal and malignant prostatic tissues using echo-planar 

imaging. J Magn Reson Imaging Issa B. In vivo measurement of the 

apparent diffusion coefficient in normal and malignant prostatic 

tissues using echo-planar imaging. J Magn Reson Imaging 

2002;16:196-200. 2002;16:196-200. 

[16]  Sato C, Naganawa S, Nakamura T, et al. Differentiation of 

noncancerous tissue and cancer lesions by apparent diffusion 

coefficient values in transition and peripheral zones of the 

prostate. J Magn Reson Imaging 2005;21:258-62. 

[17]  Tanimoto A, Nakashima J, Kohno H, et al. Prostate cancer 

screening: the clinical value of diffusion-weighted imaging and 

dynamic MR imaging in combination with T2-weighted imaging. J 

Magn Reson Imaging 2007;25:146-52.  



50                                               Al-Kindy College Medical Journal 2020:16 No. 2 

 

[18]  Levine MA, Ittman M, Melamed J, et al. Two consecutive sets of 

transrectal ultrasound guided sextant biopsies of the prostate for 

the detection of prostate cancer. J Urol 1998;159:471-5; discussion 

475-6. 

[19] Svetec D, McCabe K, Peretsman S, et al. Prostate rebiopsy is a poor 

surrogate of treatment efficacy in localized prostate cancer. J Urol 

1998; 159:1606-8. 

[20] Shimofusa R, Fujimoto H, Akamata H, et al. Diffusion weighted 

imaging of prostate cancer. J Comput Assist Tomogr 2005; 29:149-

53. 

[21] Van As N, Charles-Edwards E, Jackson A, et al. Correlation of 

diffusion-weighted MRI with whole mount radical prostatectomy 

specimens. Br J Radiol 2008;81:456-62. 

[22] Yağcı A.B.,Özarı N.,Aybek Z.,Düzcan E. The value of diffusion-

weighted MRI for prostate cancer detection. Diagnostic 

interventional Radiology 2010; 17(2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[23] Haider M.A.,van der Kwast T.H.,Tanguay J.,Evans A.J.,Hashmi A.T. 

Combined T2-Weighted and Diffusion-Weighted MRI for 

Localization of Prostate Cancer. American journal of 

Roentgenology 2007; 189(:323–328.). 

[24] Gibbs P, Liney GP, Pickles MD, et al. Correlation of ADC and T2 

measurements with cell density in prostate cancer at 3.0 Tesla. 

Invest Radiol 2009; 44:572–576. 

[25] Zelhof B, Pickles M, Liney G, et al. Correlation of diffusion-weighted 

magnetic resonance data with cellularity in prostate cancer. BJU 

Int 2009; 103:883–888. 

 
This article is an open access article 

distributed under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(http://creativecommons.org/licenses/by/4.0/) 
 


