
 
CUAJ – Original Research                                                                                             Sun et al    
                                     MRI-fusion biopsy with systematic biopsy for men needing repeat biopsy  
 
 
 

1 
                                  © 2021 Canadian Urological Association 

Assessment of magnetic resonance imaging (MRI)-fusion prostate biopsy with concurrent 
standard systematic ultrasound-guided biopsy among men requiring repeat biopsy 
 
Ryan Sun; Andrew Fast; Iain Kirkpatrick; Patrick Cho; Jeffery Saranchuk 
University of Manitoba Winnipeg, MB, Canada 

 
Cite as: Sun R, Fast A, Kirkpatrick I, et al. Assessment of magnetic resonance imaging (MRI)-
fusion prostate biopsy with concurrent standard systematic ultrasound-guided biopsy among men 
requiring repeat biopsy. Can Urol Assoc J 2021 February 12; Epub ahead of print. 
http://dx.doi.org/10.5489/cuaj.6991 
 
Published online February 12, 2021 
 
*** 
 
Abstract 
 
Introduction: The role of magnetic resonance imaging (MRI)-fusion biopsy (FB) remains 
unclear in men with prior negative prostate biopsies. This study aimed to compare the diagnostic 
accuracy of FB with concurrent systematic biopsy (SB) in patients requiring repeat prostate 
biopsies. 
Methods: Patients with previous negative prostate biopsies requiring repeat biopsies were 
included. Those without suspicious lesions (≥Prostate Imaging Reporting and Data System [PI-
RADS] 3) on MRI were excluded. All patients underwent FB followed by SB. The primary 
outcome was the sensitivity for clinically significant prostate cancer (Gleason score ≥7). The 
secondary objective was identification of potential predictive factors of biopsy performance. 
Results: A total of 53 patients were included; 41 (77%) patients were found to have clinically 
significant prostate cancer. FB had a higher detection rate of significant cancer compared to SB 
(85% vs. 76%, respectively, p=0.20) and lower diagnosis of indolent (Gleason score 3+3=6) 
cancer (10% vs. 27%, respectively, p=0.05). FB alone missed six (15%) clinically significant 
cancers, compared to 10 (24%) with SB. SB performance was significantly impaired in patients 
with anterior lesions and high prostate volumes (p<0.05). There was high degree of pathological 
discordance between the two approaches, with concordance seen in only 34% of patients.  
Conclusions: In patients with prior negative biopsies and ongoing suspicion for prostate cancer, 
a combined approach of FB with SB is needed for optimal detection and risk classification of 
clinically significant disease. Anterior tumors and large prostates were significant predictors of 
poor SB performance and an MRI-fusion alone approach in these settings could be considered. 
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Introduction 
Prostate cancer remains one of the most common causes of cancer mortality among males1. The 
current standard for diagnosis in men suspected to have prostate cancer involves a transrectal 
ultrasound-guided (TRUS) prostate biopsy, which utilizes a systematic approach to sample 
representative areas of the entire gland2,3. While this approach has a detection rate between 27-
44%4, it is imperfect with multiple shortcomings such as over-detection of clinically insignificant 
cancer and inaccuracy due to its non-targeting nature.  

MRI has emerged as a useful tool in the diagnostic pathway for prostate cancer5,6. 
Multiparametric prostate MRI allows delineation of suspicious lesions which is especially useful 
in evaluating anterior regions of the prostate not typically sampled by a standard systematic 
TRUS biopsy (SB)7,8. It also potentially detects higher risk cancer and overlooks low risk 
disease9, particularly in the setting of active surveillance10,11. More recently, MRI has been 
further incorporated via MRI-fusion biopsy (FB) which allows accurate sampling of suspicious 
lesions. MRI fusion biopsy has since been shown to improve detection rate of clinically 
significant cancer and has been adopted in routine practice and proposed as a new upfront biopsy 
technique12–14.  

Despite encouraging evidence in the usefulness of MRI-fusion biopsies, its role is not 
fully defined in men who had previously negative TRUS biopsies but have ongoing clinical 
suspicion for prostate cancer. Traditionally, these men would undergo a repeat TRUS biopsy 
which may again be limited by inaccuracies of its nontargeted approach15, unlike MRI-fusion 
biopsies that allows for accurate lesion-targeted sampling. To date, there is limited direct 
comparison between TRUS and fusion biopsies specifically in this clinical scenario. In this 
study, we aim to compare the diagnostic accuracy between MRI-fusion biopsies and concurrent 
TRUS systematic biopsies in men who require repeat biopsies, as well as identify potential 
predictors of cancer detection in both techniques. 

Methods 

Patient selection 
Institutional review board approval was obtained from the University of Manitoba Research 
Ethics Board (REB #HS22846). Consecutive patients with previously negative TRUS biopsies 
and required repeat biopsies due to clinical suspicion of disease (persistently rising PSAs, 
abnormal exams) from June 2017 to September 2018 were included in this single centre study. 
Patients with negative MRI findings, defined as no abnormal lesions or lesions < PI-RADS 3, 
were excluded.  
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Imaging 
All patients underwent MRI at a single radiology centre. The patients were instructed to follow a 
low residue diet prior to the study to reduce bowel gas and stool in the rectum. Multiparametric 
prostate imaging was performed using a 3 Tesla magnet (Siemens Verio, Siemens Healthineers, 
Erlangen, Germany) and a pelvic phased array coil, which included axial T1 and triplanar high 
resolution T2-weighted turbo spin echo images, diffusion imaging (including directly acquired b-
1500 images and ADC map generation), and dynamic perfusion imaging. Target lesions were 
identified by five fellowship-trained uroradiologists with 5-17 years of prostate MRI experience 
at a high volume radiology centre (minimum 30 prostate MRIs per week). Each lesion was  
scored according to PI-RADS version 216. Prostate volume, lesion size, and lesion location were 
documented. 3D contouring model of the prostate was then created by a single experienced 
radiologist using the Focal Fusion 3D workstation for use in subsequent MR fusion biopsy. 

Combined software MRI-fusion and systematic TRUS biopsy 
All patients with PI-RADS ≥ 3 lesions underwent concurrent MR-fusion and standard TRUS 
biopsies in one session, first with fusion biopsies performed with the Focal Fusion biopsy system 
and software (Focal Healthcare, Toronto, Canada). Both biopsies were performed by one of two 
experienced urologists, under antibiotic prophylaxis. Local anesthesia was performed with 
lidocaine periprostatic block. Both techniques were performed transrectally using a 3D triplane 
transrectal ultrasound system (BK Medical, Herlev, Denmark). 3 to 4 cores were obtained for 
each prostate lesion scoring ≥ PI-RADS 3. The standard TRUS biopsy was then performed 
systematically, taking 12 cores in total to acquire sampling from medial and lateral aspects of 
each sextant prostate region as per international standards17. All biopsy samples were reported by 
expert uropathologists, blinded to MRI and clinical findings. 

Statistical analysis 
Data analysis was performed to summarize clinical, radiographic, and biopsy characteristics. 
Chi-square, Students T-test, ANOVA were used to evaluate association between different 
parameters and the detection of clinically significant prostate cancer, defined as any Gleason 
score ≥ 7. Tests were 2-sided and considered statistically significant if p<0.05. Statistical 
analysis was performed using SPSS version 20.  

Results 
A total of 53 men and 68 lesions were included in this study. All 53 underwent simultaneous 
MRI-guided and systematic TRUS biopsies. 41 patients (77%) were found to have clinically 
significant prostate cancer, despite previous negative TRUS biopsies. Table 1 summarizes 
clinical and radiographic characteristics of patients with and without cancer. Abnormal digital 
rectal exam and higher PI-RADS scores were associated with detection of clinically significant 
cancer (p<0.05). 
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The performance of FB compared to standard SB is summarized in Table 2. FB detected 
35 of 41 (85%) patients with clinically significant prostate cancer, while SB detected 30 of 41 
(74%), which was not significantly different (p=0.20). Both approaches missed detection of 
significant disease; 6 of 41 (15%) of such cases were missed by FB, and 11 of 41 (27%) by SB. 
13 patients were found to have low risk (Gleason score =6) disease, 11 (85%) of which were 
detected by SB, while only 4 (13%) were detected by FB (p=0.05). FB was shown to better 
detect clinically significant disease among the 22 patients with anterior lesions on MRI in 
comparison to SB (16 (70%) vs 8 (35%), respectively, p<0.01). 
Lesion size as seen on MRI was not predictive of disease detection. Increasing PI-RADS score 
was predictive of positive FB (p=0.05), but not for SB (p=0.88). Increasing prostate volume was 
associated with negative SB (p=0.046) but did not seem to affect FB (p=0.26). Lesions location 
within the posterior prostate, stratified into four anatomical zones (right lateral, right medial, left 
lateral, and left medial), did not predict or differ in detection of significant disease with either FB 
or SB (figure 1). In contrast, lesions located within the anterior gland predicted poor detection 
rate by SB (p<0.01).  
Using the same 4-zone designation, 22 (54%) of the patients with clinically significant disease 
were detected by SB from cores corresponding to the zones in which the lesions were located 
based on MRI. 20 (20%) of these patients were detected by SB to harbour significant disease in 
areas deemed normal by the initial MRI (figure 2). In two cases (4.9%), the cancer detected was 
found in the side contralateral to the MRI-identified lesion. 
Table 3 depicts the concordance of pathology results between FB and SB. 18 patients (34%) had 
exact pathologic concordance in Gleason scores, while 15 patients (28%) had upgrade in Gleason 
scores with FB and 20 patients (38%) with SB as compared to the counterpart biopsy method. 
Four patients (7.5%) were diagnosed with clinically significant prostate cancer on FB with the 
repeat SB returning benign results, while three patients (5.7%) were diagnosed by SB with 
negative FB results.  
Concurrent use of FB and SB was well tolerated, resulting in only two (3.8%) complications in 
this cohort. There was one instance of mildly increased intraprocedural hemorrhage and one 
instance of a postoperative infection due to an organism resistant to prophylactic antibiotics. 
Both complications were resolved on follow up without issue.  
 
Discussion 
MRI-guided fusion biopsy has emerged as a promising technique for prostate cancer detection, 
allowing direct targeting of suspicious lesions rather than systematic sampling. Validation from 
high quality randomized data has upheld MRI fusion biopsy as possible new upfront screening 
pathway in biopsy-naïve patients, with improved detection of clinically significant disease by up 
to 30%12–14,18, and reduced over-detection of low risk disease12,13,18,19. This has led to widespread 
clinical adoption of MRI fusion biopsies, but optimal protocol is yet to be determined in those 
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with previous negative biopsies. Men with prior negative biopsies and ongoing suspicion for 
prostate cancer represent a group of patients with unique need for enhanced disease detection. 
The current standard requires these patients to undergo serial PSAs, physical exams, and repeat 
12-core biopsies, an imperfect approach with the ongoing problem of inaccurate diagnosis15. 
Each additional biopsy increases risk of infection and sepsis20, as well as  cost inefficiency9. MRI 
fusion biopsy therefore is a potential solution that addresses these concerns for this specific 
group of patients, although no clear evidence exists to support safe omission of standard 
systematic biopsies.  

Our data highlights that a combined MRI fusion and systematic biopsy is needed for 
maximal cancer detection in the setting of previous negative biopsies. While SB showed a lower 
detection rate of significant disease compared to FB (76% vs 85%, respectively) and higher over-
detection of low risk disease (27% vs 10%, respectively), omitting SB would have resulted in 
failure to diagnose six (15%) cases of significant prostate cancer. These figures are in line with 
those reported in the literature; Recent multicentre studies showed that FB alone missed 9% to 
21% of significant disease which were detected by systematic biopsies 8,21,22. In men with prior 
negative biopsies, the limited available data also supports a combined biopsy approach for 
optimal cancer detection; 21% of clinically significant cancer were missed by FB in this group of 
patients with PSA ≥ 423, and 32% in another study for patients with PI-RADS ≥ 2 MRI lesions24. 
A second important consideration is the high degree of discordant pathology with either biopsy 
modality alone. In this study, congruence on Gleason score was only seen in 34% of cases. 28% 
had upgrade in Gleason scores with FB and 38% with SB. Relying on either FB or SB alone 
would have resulted in substantial understaging (38% vs 28%, respectively). The differences in 
final Gleason score imply change in management in most cases, as the patients are subsequently 
placed in different risk groups. Specifically, FB alone would have led to misclassification of 3 
(7%) cases of significant disease as benign, 2 (5%) as low risk cancer, and 4 (10%) high risk 
cancer as intermediate risk. This discordance has been observed across multiple studies, with a 
frequency of misclassification by FB ranging from 9 to 25%22,23,25. Therefore, a combined 
approach would further enhance the diagnostic confidence in terms of both presence and grade of 
significant disease. 

Several parameters were found to be predictive of biopsy outcomes. Overall, an abnormal 
prostate exam and higher PI-RADS score were associated with detection of significant cancer, 
consistent with findings by other groups8,21. FB was not affected by prostate volume or lesion 
location, factors which predicted poor detection by SB. First, increasing prostate volume as 
measured on MRI was associated with decreased sensitivity for cancer (p=0.046). Intuitively, the 
chance of randomly sampling cancerous tissue would be reduced in a large prostate consisting of 
volumous non-cancerous tissue. Secondly, SB performance in this study is poor if a lesion was 
found in the anterior prostate, only detecting cancer in 35% of such cases compared to 70% with 
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FB. This finding was well-demonstrated in other studies, which found that SB missed 25-100% 
of anterior tumours diagnosed by FB7,26,27. 

In the current study, we found that 20% of patients with significant cancer were 
diagnosed by systematic biopsy cores taken outside of the zones where the lesions were located 
on MRI, two (4.9%) of which originated from the contralateral prostate gland, suggesting that 
significant disease existed in areas deemed normal by MRI. This is supported by a recent study 
which showed that 16% of patients with normal MRI had significant prostate cancer on SB8. The 
PICTURE study, which focused on patients needing repeat biopsies, determined that MRI had a 
negative predictive value of 91%, implying that an MRI-only approach would miss at least 9% of 
clinically significant disease28.  

Despite these findings supporting the use of SB in addition to FB, there may be valid 
reasons for the alternative, using FB alone. In this study along with multiple others, FB detected 
more clinically significant cancers, led to much fewer clinically insignificant cancer, and 
required fewer biopsy cores. The priority in men with prior negative biopsies and ongoing 
suspicion for cancer, however, should be focused on maximal cancer detection despite the mild 
increase in the diagnosis of indolent disease. The grounds for omitting SB must be based on 
minimal perceived benefit, and the findings of this study revealed two possible scenarios in 
which SB is less useful: when the MRI-detected lesion is located anteriorly, and when the 
prostate volume exceeds 50ml. In either case, SB led to little additional detection of significant 
cancer and reclassification of risk category; in men with only anterior MRI lesions, SB resulted 
in no new diagnosis and three (14%) reclassifications from intermediate to high risk, and in those 
with prostate volume >50ml, SB led to no new diagnosis and one (5.9%) reclassification from 
intermediate to high risk. Indeed, among the cases in this cohort diagnosed with significant 
disease by SB and missed by FB, the lesions were all located posteriorly in smaller prostates 
ranging from 25-48cc, suggesting that it may be reasonable to omit SB in patients with anterior 
lesions and larger prostate sizes. 

Limitations 
There are several limitations in this study. First, this was a retrospective single-centre design 
which led to limited sample size and larger prospective studies are needed to validate our 
findings. Secondly, both FB and SB were performed by the same urologist who was not blinded 
by the MRI findings. Third, final surgical pathology was not available, therefore the true 
diagnostic accuracy cannot be assessed. Lastly, the study excluded those without suspicious MRI 
lesions and included only those with negative prior biopsies and ongoing clinical suspicion of 
cancer, which lacked an objective threshold and proceeding with MRI was at the discretion of 
the two experienced urologists.  

Conclusions 
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Fusion biopsies were modestly superior in diagnosis of clinically significant cancer and reduced 
detection of indolent disease. A combined approach with additional systematic biopsy is needed 
for maximal detection and risk classification of clinically significant cancer among men with 
prior negative biopsies and ongoing suspicion for prostate cancer. Anterior tumours and large 
prostates were significant predictors of poor systematic biopsy performance and an MRI-fusion 
alone approach in these settings could be considered.   



 
CUAJ – Original Research                                                                                             Sun et al    
                                     MRI-fusion biopsy with systematic biopsy for men needing repeat biopsy  
 
 
 

8 
                                  © 2021 Canadian Urological Association 

References 
 

1. DeSantis CE, Lin CC, Mariotto AB, et al. Cancer treatment and survivorship statistics, 
2014. CA Cancer J Clin. 2014;64(4):252-271. doi:10.3322/caac.21235 

2. Babaian RJ, Toi A, Kamoi K, et al. A comparative analysis of sextant and an extended 
11-core multisite directed biopsy  strategy. J Urol. 2000;163(1):152-157. 

3. Omer A, Lamb AD. Optimizing prostate biopsy techniques. Curr Opin Urol. 
2019;29(6):578-586. doi:10.1097/MOU.0000000000000678 

4. Presti JCJ, O’Dowd GJ, Miller MC, Mattu R, Veltri RW. Extended peripheral zone 
biopsy schemes increase cancer detection rates and minimize  variance in prostate 
specific antigen and age related cancer rates: results of a community multi-practice study. 
J Urol. 2003;169(1):125-129. doi:10.1097/01.ju.0000036482.46710.7e 

5. Turkbey B, Mani H, Shah V, et al. Multiparametric 3T prostate magnetic resonance 
imaging to detect cancer:  histopathological correlation using prostatectomy specimens 
processed in customized magnetic resonance imaging based molds. J Urol. 
2011;186(5):1818-1824. doi:10.1016/j.juro.2011.07.013 

6. Pepe P, Garufi A, Priolo G, Pennisi M. Can MRI / TRUS fusion targeted biopsy replace 
saturation prostate biopsy in the re ‑ evaluation of men in active surveillance ? 
2016:1249-1253. doi:10.1007/s00345-015-1749-3 

7. Tonttila PP, Lantto J, Pääkkö E, et al. Prebiopsy Multiparametric Magnetic Resonance 
Imaging for Prostate Cancer Diagnosis  in Biopsy-naive Men with Suspected Prostate 
Cancer Based on Elevated Prostate-specific Antigen Values: Results from a Randomized 
Prospective Blinded Controlled Trial. Eur Urol. 2016;69(3):419-425. 
doi:10.1016/j.eururo.2015.05.024 

8. Filson CP, Natarajan S, Margolis DJA, et al. Prostate cancer detection with magnetic 
resonance-ultrasound fusion biopsy: The role  of systematic and targeted biopsies. 
Cancer. 2016;122(6):884-892. doi:10.1002/cncr.29874 

9. Mowatt G, Scotland G, Boachie C, et al. The diagnostic accuracy and cost-effectiveness 
of magnetic resonance spectroscopy  and enhanced magnetic resonance imaging 
techniques in aiding the localisation of prostate abnormalities for biopsy: a systematic 
review and economic evaluation. Health Technol Assess. 2013;17(20):vii-xix, 1-281. 
doi:10.3310/hta17200 

10. Kim TH, Jeong JY, Lee SW, et al. Diffusion-weighted magnetic resonance imaging for 
prediction of insignificant  prostate cancer in potential candidates for active surveillance. 
Eur Radiol. 2015;25(6):1786-1792. doi:10.1007/s00330-014-3566-2 

11. Fascelli M, George AK, Frye T, Turkbey B, Choyke PL, Pinto PA. The role of MRI in 
active surveillance for prostate cancer. Curr Urol Rep. 2015;16(6):42. 
doi:10.1007/s11934-015-0507-9 

12. Kasivisvanathan V, Rannikko AS, Borghi M, et al. MRI-Targeted or Standard Biopsy for 
Prostate-Cancer Diagnosis. N Engl J Med. 2018;378(19):1767-1777. 
doi:10.1056/NEJMoa1801993 

13. Ahmed HU, Bosaily AE, Brown LC, et al. Diagnostic accuracy of multi-parametric MRI 
and TRUS biopsy in prostate cancer ( PROMIS ): a paired validating confi rmatory study. 



 
CUAJ – Original Research                                                                                             Sun et al    
                                     MRI-fusion biopsy with systematic biopsy for men needing repeat biopsy  
 
 
 

9 
                                  © 2021 Canadian Urological Association 

Lancet. 389(10071):815-822. doi:10.1016/S0140-6736(16)32401-1 
14. Porpiglia F, Manfredi M, Mele F, et al. Diagnostic Pathway with Multiparametric 

Magnetic Resonance Imaging Versus Standard Pathway : Results from a Randomized ¨ 
ve Patients with Suspected Prospective Study in Biopsy-naı Prostate Cancer. Eur Urol. 
2017;72(2):282-288. doi:10.1016/j.eururo.2016.08.041 

15. Abraham NE, Mendhiratta N, Taneja SS. Patterns of repeat prostate biopsy in 
contemporary clinical practice. J Urol. 2015;193(4):1178-1184. 
doi:10.1016/j.juro.2014.10.084 

16. Weinreb JC, Barentsz JO, Choyke PL, et al. PI-RADS Prostate Imaging - Reporting and 
Data System: 2015, Version 2. Eur Urol. 2016;69(1):16-40. 
doi:10.1016/j.eururo.2015.08.052 

17. Bjurlin MA, Carter HB, Schellhammer P, et al. Optimization of initial prostate biopsy in 
clinical practice: sampling, labeling and  specimen processing. J Urol. 2013;189(6):2039-
2046. doi:10.1016/j.juro.2013.02.072 

18. Siddiqui MM, Rais-Bahrami S, Turkbey B, et al. Comparison of MR/ultrasound fusion-
guided biopsy with ultrasound-guided biopsy for  the diagnosis of prostate cancer. JAMA. 
2015;313(4):390-397. doi:10.1001/jama.2014.17942 

19. van der Leest M, Cornel E, Israël B, et al. Head-to-head Comparison of Transrectal 
Ultrasound-guided Prostate Biopsy Versus  Multiparametric Prostate Resonance Imaging 
with Subsequent Magnetic Resonance-guided Biopsy in Biopsy-naïve Men with Elevated 
Prostate-specific Antigen: A Large Prospective Multicenter Clinical Study. Eur Urol. 
2019;75(4):570-578. doi:10.1016/j.eururo.2018.11.023 

20. Loeb S, Carter HB, Berndt SI, Ricker W, Schaeffer EM. Is repeat prostate biopsy 
associated with a greater risk of hospitalization? Data  from SEER-Medicare. J Urol. 
2013;189(3):867-870. doi:10.1016/j.juro.2012.10.005 

21. Hansen NL, Kesch C, Barrett T, et al. Multicentre evaluation of targeted and systematic 
biopsies using magnetic resonance  and ultrasound image-fusion guided transperineal 
prostate biopsy in patients with a previous negative biopsy. BJU Int. 2017;120(5):631-
638. doi:10.1111/bju.13711 

22. Ahdoot M, Wilbur AR, Reese SE, et al. MRI-Targeted, Systematic, and Combined 
Biopsy for Prostate Cancer Diagnosis. N Engl J Med. 2020;382(10):917-928. 
doi:10.1056/NEJMoa1910038 

23. Arsov C, Rabenalt R, Blondin D, et al. Prospective randomized trial comparing magnetic 
resonance imaging (MRI)-guided  in-bore biopsy to MRI-ultrasound fusion and 
transrectal ultrasound-guided prostate biopsy in patients with prior negative biopsies. Eur 
Urol. 2015;68(4):713-720. doi:10.1016/j.eururo.2015.06.008 

24. Kesch C, Radtke JP, Distler F, et al. [Multiparametric MRI and MRI-TRUS fusion 
biopsy in patients with prior negative  prostate biopsy]. Urologe A. 2016;55(8):1071-
1077. doi:10.1007/s00120-016-0093-6 

25. Kam J, Yuminaga Y, Kim R, et al. Does magnetic resonance imaging e guided biopsy 
improve prostate cancer detection ? A comparison of systematic , cognitive fusion and 
ultrasound fusion prostate biopsy. Prostate Int. 2018;6(3):88-93. 
doi:10.1016/j.prnil.2017.10.003 



 
CUAJ – Original Research                                                                                             Sun et al    
                                     MRI-fusion biopsy with systematic biopsy for men needing repeat biopsy  
 
 
 

10 
                                  © 2021 Canadian Urological Association 

26. Ouzzane A, Puech P, Lemaitre L, et al. Combined multiparametric MRI and targeted 
biopsies improve anterior prostate cancer  detection, staging, and grading. Urology. 
2011;78(6):1356-1362. doi:10.1016/j.urology.2011.06.022 

27. Volkin D, Turkbey B, Hoang AN, et al. Multiparametric magnetic resonance imaging 
(MRI) and subsequent MRI/ultrasonography  fusion-guided biopsy increase the detection 
of anteriorly located prostate cancers. BJU Int. 2014;114(6b):E43-E49. 
doi:10.1111/bju.12670 

28. Simmons LAM, Kanthabalan A, Arya M, et al. The PICTURE study : diagnostic 
accuracy of multiparametric MRI in men requiring a repeat prostate biopsy. 
2017;116(9):1159-1165. doi:10.1038/bjc.2017.57 

 
  



 
CUAJ – Original Research                                                                                             Sun et al    
                                     MRI-fusion biopsy with systematic biopsy for men needing repeat biopsy  
 
 
 

11 
                                  © 2021 Canadian Urological Association 

Figure and Tables 

Fig. 1. Comparison of clinically significant prostate cancer (csPCa) detection rate between 
systematic (SB) and fusion (FB) biopsy based on lesion location. Patients with anteriorly located 
lesions were better diagnosed by FB, while those with posteriorly located lesions were similarly 
diagnosed by both FB and SB. There was no general difference in detection rate between 
different zones of prostate gland (p<0.05). 
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Fig. 2. Comparison of detection sites of clinically significant prostate cancer (csPCa) between 
systematic (SB) and fusion (FB) biopsy. FB detected 85% of csPCa from targeted cores, and SB 
detected 74% of csPCa from non-targeted grid-based cores. 54% of csPCa were detected by SB 
cores taken from the corresponding zones in which the magnetic resonance imaging (MRI) 
lesions were located, while 20% were detected by SB cores taken from zones away from the 
lesions and deemed normal by initial MRI.  
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Table 1. Clinical and radiographic parameters in patients with and without prostate 
cancer 
 All patients  

(53) 
No CS PCa 

(12) 
CS PCa  

(41) 
p 

Age (year ± SD) 66.0±8.0 62.7±6.9 67.0±8.1 0.10 
DRE positive (%) 14/46 (30%) 1/11 (9%) 13/35 (37%) 0.030 
PSA at biopsy 
(ng/ml) 

11.3±10.0 10.4±6.9 11.6±10.7 0.74 

Prostate vol (mL) 44.3±22.4 49.6±27 42.4±22 0.37 
PSA density (ng/ml2) 0.27±0.31 0.18±0.17 0.31±0.34 0.31 
PI-RADS score (%) 

3 
4 
5 

 
14/53 (26%) 
19/53 (36%) 
20/53 (41%) 

 
7/12 (58%) 
2/12 (17%) 
3/12 (25%) 

 
7/41 (18%) 
17/41 (41%) 
17/41 (41%) 

 
 

0.027 

Lesion size  
(mm ± SD) 

14.5±8.0 14.1±7.0 16.0±8.6 0.53 

p-value for CS PCa vs. no CS PCa. CS PCa: clinically significant prostate cancer; DRE: 
digital rectal examination; PI-RADS: Prostate Imaging-Reporting and Data System;  PSA, 
prostate-specific antigen. 
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CS PCa: clinically significant prostate cancer; PI-RADS: Prostate Imaging–Reporting and Data 
System.  

Table 2. Biopsy characteristics 
 Fusion biopsy Systemic biopsy p 
Sensitivity of CS PCa  35/41 (85%) 31/41 (76%) 0.20 
Number of CS PCa missed 6/41 (15%) 10/41 (24%) 
Detection of low-risk PCa 4/13 (31%) 11/13 (85%) 0.05 
Sensitivity of CS PCa if anterior 
lesions 

16/22 (70%) 8/22 (35%) <0.01 

Positive Bx, by lesion size 
<10 mm  

10–20 mm  
>20 mm  
p 

 
10/21 (48%) 
12/24 (50%) 
11/13 (85%) 

0.21 

 
10/15 (67%) 
14/18 (78%) 
10/12 (83%) 

0.97 

 
0.43 
0.54 
0.17 

Positive biopsy by PI-RADS score 
3  
4 
5 
p 

 
7/17 (41%) 
14/28 (50%) 
17/21 (81%) 

0.01 

 
5/14 (36%) 
13/19 (68%) 
12/20 (60%) 

0.39 

 
1.00 
0.13 
1.00 

Positive biopsy, by prostate vol 
(ml) 

<30  

30–50  

50–100 
>100 
p 

 
3/5 (60%) 

10/16 (63%) 
9/11 (82%) 
1/4 (25%) 

0.26 

 
3/5 (60%) 

12/16 (75%) 
6/11 (55%) 
0/4 (0%) 

0.046 

 
1.00 
0.19 
0.34 
0.42 
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Table 3. Crosstabulation comparison of highest Gleason score detected by MRI fusion 
and standard systematic biopsy  
 MRI fusion biopsy  

Benign 3+3 3+4 4+3 4+4 4+5 5+4 Total 
 
 
Systematic 
biopsy 

Benign 7 1 1 2 0 1 0 12 
3+3 4 1 2 0 2 1 0 10 
3+4 1 2 5 0 1 0 0 9 
4+3 2 0 5 3 1 0 0 11 
4+4 0 0 1 4 1 3 0 9 
4+5 0 0 0 0 1 1 0 2 
5+4 0 0 0 0 0 0 0 0 

 Total 14 4 14 9 6 6 0 53 
Green shading designates patients who had concordance between fusion and systematic results. 
Blue shading designates patients who had a higher Gleason score on fusion compared with 
systematic biopsies. Red shading designates patients who had a higher Gleason score on 
systematic compared with fusion biopsies. MRI: magnetic resonace imaging. 


