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A B S T R A C T   

Objectives: Multiparametric magnetic resonance imaging (mpMRI) surveillance post focal cryotherapy (FT) of 
prostate cancer is challenging as post treatment artefacts alter mpMRI findings. In this initial experience, we 
assessed diagnostic performance of mpMRI in detecting clinically significant prostate cancer (csPCa) after FT. 
Materials and methods: This single-centre phase II prospective clinical trial recruited 28 men with localized csPCa 
for FT between October 2019 and April 2021. 12-months post FT mpMRI were performed prior to biopsy and 
sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of all mpMRI positive 
subjects were analysed. Chi square goodness of fit test correlated biopsy positive PIRADS3 (P3) and PIRADS4/5 
lesions with histology grade group. One way ANOVA test assessed performance of ADC values in differentiating 
csPCa, non csPCa and benign lesions. 
Results: Sensitivity, specificity, PPV and NPV of mpMRI were 100%, 14.28%, 53.84% and 100% for subjects with 
histologically proven cancer. Correlation of PIRADS v2.1 scores with histologically proven prostate cancer was 
statistically significant (p < 0.5). Correlation of P3 lesions with non-csPCa was statistically significant (p <
0.02535). Higher ADC value was associated with benign histology (adjusted odds ratio OR 0.97, 95% confidence 
interval: 0.94, 0.99) (p = 0.008). Among the malignant lesions, higher ADC value was associated with non-csPCa 
(adjusted OR: 0.97; 95% CI: 0.95, 0.99) (p = 0.032). 
Conclusion: mpMRI is highly sensitive in detecting residual cancer. ADC values and PIRADS scores may be of 
value in differentiating csPCa from non-csPCa with a potential for risk stratification of men requiring re-biopsy 
versus non-invasive surveillance of remnant prostate.   

1. Introduction 

Low risk prostate cancer patients with predominantly grade group 1 
disease may be closely monitored with active surveillance strategies [1]. 
However, for intermediate and high risk prostate cancer, whole gland 

therapy including radical prostatectomy or radiation with or without 
systemic therapy remains the standard of care. Whole gland therapy, 
unfortunately, is associated with significant debilitating morbidities 
affecting the quality of life of these patients which include urinary in-
continence, erectile dysfunction and impotence[2,3]. Focal therapy of 
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prostate cancer provides a promising middle ground for intermediate 
and high risk localized prostate cancer where urologists and radiologists 
may treat the portion of prostate gland harboring clinically significant 
prostate cancer and actively monitor the rest of the gland for potential 
recurrence. 

Cryotherapy, though originally used for whole gland treatment, has 
recently been adopted for focal cryotherapy (FT) [4]. Contrary to focal 
therapy techniques which employ thermal energy or electric currents to 
destroy cancer cells, cryotherapy treats cancer by freeze and thaw cycles 
to induce cell death. Cancers are treated by several cycles of rapid 
freezing and thawing with needles placed into the prostate via a trans-
perineal approach [5,6]. Cryotherapy induces coagulative necrosis 
within the gland, drastically altering the gland architecture and mpMRI 
findings, confounding the analysis [7]. Therapy induces changes in the 
prostate may overlap with tumor appearance [8]. Tokuda et al. reported 
on time course changes in mpMRI in a small cohort of 16 patients 
following focal cryotherapy and found dynamic signal changes around 
the ablation sites in all sequences especially in diffusion weighted im-
aging (DWI) and dynamic contrast enhanced MRI (DCE MRI) which 
significantly improved 11–17 months post treatment [9]. It is therefore 
important to consider the post treatment effects on surveillance mpMRI 
in determining adequate treatment response and assessment of possible 
recurrence. Unlike radical prostatectomy where histopathology assess-
ment of resected surgical specimens provides definitive status of treat-
ment margins, imaging surveillance offers assessment of treatment 
efficacy after cryotherapy as it allows visualization of post treatment 
changes and evaluation of recurrence. As mpMRI is extremely important 
in detection of recurrent tumor, an integrated approach incorporating 
mpMRI for imaging surveillance has been recommended and is a crucial 
tool in determining treatment outcome post FT [10]. 

In this initial experience, we report our findings of surveillance 
mpMRI performed one year after FT in a cohort of patients with inter-
mediate and high risk prostate cancer recruited in a single-centre phase 
II prospective clinical trial. Using PIRADS v2.1 criteria, we assess the 
diagnostic performance of mpMRI in detecting clinically significant 
prostate cancer in the remnant prostate after ablative treatment, using 

transperineal MRI-ultrasound fusion targeted and systematic biopsy as 
the reference standard. 

2. Materials and methods 

This single-arm phase II prospective clinical trial received IRB 
approval and enrolled patients with localized, non-metastatic clinically 
significant prostate cancer (csPCa) for focal cryotherapy between 
October 2019 and April 2021. Written informed consent was obtained 
from all participants. 

The sample size was estimated based on the primary outcome of the 
trial to determine the change in major functional domains after using 
EPIC questionnaire. Based on this, a sample size of 24 participants would 
need to be recruited to detect a mean difference of 5 points with a 
standard deviation of 6.7 in each EPIC functional domain using a paired 
t-test at an alpha of 0.0125 (Bonferroni correction factor of 4 to account 
for potential multiple intragroup comparisons to baseline) and a power 
of 80%. To account for 20% attrition, 28 participants were recruited. 

All 28 participants underwent pre-treatment 3 T mpMRI of the 
prostate which were interpreted by a abdominal radiologists with 3–8 
years’ of experience in reading MRI prostate using PIRADS v2.1 criteria. 
A maximum of 4 lesions were identified for each participant and each 
lesion was graded and assigned a lesion specific overall PIRADS v2.1 
category. All lesions assigned PIRADS v2.1 category ≥ 3 were marked 
for transperineal MRI-TRUS fusion targeted and systematic biopsy. The 
mpMRI findings and biopsy outcomes were reviewed by a multi- 
disciplinary team (MDT) comprising radiologist, pathologist and treat-
ing urologist to determine eligibility. Two recent expert consensus on 
patient selection were used to develop our inclusion criteria [11,12]. We 
included patients with PSA level < 20 ng/ml, biopsy prognostic grade 
GG≤ 4, mpMRI demonstrating localized tumor with no extraprostatic 
extension and mpMRI determined index lesion volume of ≤ 3 ml for 
single lesion or ≤ 1.5 ml each for multiple lesions. 

At 12 months post-cryotherapy, all participants underwent post FT 
surveillance mpMRI followed by transperineal MRI-TRUS fusion tar-
geted and systematic prostate re-biopsy within 1 month, comprising of 

Fig. 1. Flowchart of selection criteria and study participation. csPCa – clinically significant prostate cancer; mpMRI – multiparametric magnetic resonance imaging.  

Table 1 
IMAGING PARAMETERS.  

Pulse sequence Plane TR/TE 
(ms) 

FOV 
(cm) 

Matrix Slice thickness Additional parameters 

T2W - TSE Axial, sagittal & coronal 3650/100  20 320 × 320 3 mm, 
No interslice gap  

DWI - EPI Zoomit Axial 6200/92 msec  20 122 × 122 3 mm, no interslice gap b-values 0–50, 500,1000, 1800 s/mm2 

DCE – VIBE DIXON TWIST Axial 3.81/1.24, 2.47  26 192 × 192 3 mm 3.5–5 s/acquisition 

TE – echo time; TR – repetition time; FoV – field of view; T2W – T2 weighted imaging; TSE – turbo spin echo; EPI – echo planar imaging; DWI – diffusion weighted 
imaging; DCE – dynamic contrast enhanced imaging; VIBE DIXON TWIST - volumetric interpolated breath-hold examination time-resolved imaging with interleaved 
stochastic trajectories. 
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(1) targeted biopsy over the previous ablation sites, (2) targeted biopsy 
of PIRADS v2.1 category ≥ 3 lesions detected on post treatment mpMRI 
in the untreated gland and (3) systematic saturation biopsy of the 
remaining prostate. Biopsy was performed by a single experienced 
urologist with 8 years’ experience in performing transperineal MRI- 
TRUS fusion biopsy. Targeted cores over the ablation sites and lesions 
were obtained followed by systematic saturation biopsy. 

The current study represents primary analysis of mpMRI findings at 
12 months post FT surveillance of the treatment zone and remnant 
prostate prior to fusion targeted and saturation biopsy. Fig. 1 outlines 
the study flowchart. 

2.1. Multiparametric MRI data acquisition 

All 28 participants underwent high field mpMRI examination 
without an endorectal coil on a 3-Tesla MRI (Magnetom Skyra; Siemens, 
Erlangen, Germany) with a 60-channel pelvic phased array coil one year 
post focal cryotherapy. The image acquisition protocols are shown in the  
Table 1. For DWI, all 4 B-values (0–50, 500,1000, 1800 s/mm2) were 
acquired and ADC mapping was acquired with all available B-values. All 
participants received gadoterate meglumine (DOTAREM ®, Guerbet 
KKC, Bloomington, IN, USA) as intravenous contrast, injected at a dose 
of 0.1 mmol/kg body weight at a rate of 2–3 ml/sec, followed by a 20 ml 
of saline flush. 

3. Image interpretation 

The mpMRI images were reviewed on a commercial PACS worksta-
tion (Carestream, Rochester, NY, USA) by a single senior genitourinary 
radiologist with 8 years of experience in reading prostate mpMRI 
(average 500–600 mpMRI a year). All post FT mpMRI examinations 
were prospectively interpreted prior to biopsy. T2W (T2 weighted im-
aging), diffusion weighted imaging (DWI) with apparent diffusion co-
efficient (ADC) map and dynamic contrast enhanced (DCE) sequences 
were assessed scoring each lesion according to PI-RADS v2.1 criteria. 
ADC values of all lesions assigned PIRADS v2.1 category ≥ 3 were also 
prospectively obtained with small circular region of interest (ROI) prior 
to biopsy. 

4. Data analysis 

mpMRI lesions assigned PIRADS v2.1 scores of < 2 (≤P2) were 
designated negative and scores of 3 (P3), 4 (P4) and 5 (P5) were 
designated positive on mpMRI. P3 was considered low score whilst P4 
and P5 were considered high scores. Participants with at least one lesion 
assigned ≥ P3 were designated mpMRI positive. Each mpMRI positive 
participant may have one or more lesions scored ≥ P3. 

All 12 month post FT surveillance mpMRI findings and re-biopsy 
outcomes were reviewed at MDT to determine radiological- 
pathological concordance. A lesion is deemed concordant when a posi-
tive biopsy core was present within the MRI detected lesion or within a 
margin of 2.5 mm around the MRI detected lesion. All lesions scored 
≥ P3 with concordant positive histological diagnosis of carcinoma on 
targeted biopsy were designated true positive whilst those with negative 
histological diagnosis were designated false positive. Carcinoma detec-
ted in systematic biopsy cores but deemed MRI occult during MDT re-
view were designated false negative. 

All biopsy cores positive for carcinoma were further categorised into 
clinically significant prostate cancer (csPCa) and non-clinically signifi-
cant prostate cancer (non-cs PCa) based on International Society of 
Urological Pathology Grade Group (ISUP GG) prostate cancer grading 
system. All ISUP GG 1 lesions were deemed non clinically signiifcant 
prostate cancer and all ISUP GG ≥ 2 lesions were deemed clinically 
signiifcant prostate cancer (cs PCa). 

The sensitivity, specificity of all mpMRI positive participants and 
mpMRI positive lesions were calculated. In addition, positive predictive 

value (PPV) and negative predictive value (NPV) of mpMRI positive 
participants was calculated. We correlated PI-RADS score for every 
lesion with biopsy findings. 

Subanalysis was then performed to assess correlation of high PI- 
RADS scores (P4 and P5) with csPCa and low PI-RADS scores (P3) 
with non csPCa. Chi square test was done to determine the relationship 
between PI-RADS scores and biopsy findings. Chi square goodness of fit 
test was done to determine whether the true positive P3 lesions are likely 
to be non csPCa or not, likewise true positive P4/5 lesions are likely to be 
csPCa or not. The sensitivity, specificity, PPV and NPV for detecting 
csPCa was also calculated. Furthermore, one way ANOVA test was done 
to compare the mean ADC value among benign, non csPCa and csPCa 
groups. We conducted all analyses in STATA version 14.1, All tests were 
two-sided and used p < 0.05 as the level of statistical significance. 

5. Results 

5.1. Participant characteristics 

The participant characteristics are shown in Table 2. A total of 28 
participants with csPCa underwent post FT mpMRI followed by biopsy. 
Median age of the participants was 70 (IQR+9). Twenty six participants 
had positive mpMRI lesions on post FT mpMRI of which histologically 
confirmed prostate cancer in remnant gland were present in 14 of 26 
participants (53.8%) whilst the remainder 12 (46.2%) were negative for 
cancer in remnant gland. Two out of the total 28 participants had no 
lesion on postFT mpMRI and this was concordant with the negative 
targeted and systematic biopsy outcome in these two participants. 

5.2. Participant-wise diagnostic performance of mpMRI post FT 

For detection of histologically confirmed cancer in residual prostate 
12 months post FT, the sensitivity, specificity, PPV and NPV were 100%, 
14.28%, 53.84% and 100% respectively. 

5.3. Lesion-wise performance of post FT mpMRI 

Of the 26 post FT mpMRI postive participants, there were a total of 
55 positive lesions (≥ P3) detected on mpMRI of which 23 of 55 lesions 
(41.8%) correlated with biopsy cores positive for cancer whilst 32 of 55 
lesions (58.2%) were negative for cancer on biopsy. Sensitivity of post 

Table 2 
Participant characteristics.  

Age (Years, Median/IQR) 70(9) 

Pre-FT PSA (Mean/SD) 8.4(3) 
Post-FT PSA (Mean/SD) 5.3(4) 
ISUP grade group 
2 (number of participants /percentage %)  19 (67.9%) 

3 (number of participants/percentage %)  5 (17.8%) 

4 (number of participants/percentage %) 4 (14.3%) 
Positive post FT mpMRI (number of participants/percentage %)  26 (100%) 

Benign 12 (46.2%)  

Non-csPca 8 (30.8%)  

csPca 6 (23%) 
Negative post FT mpMRI (number of participants/percentage %)  2 (100%) 

Benign 2 (100%) 
Malignant 0 
Lesions identified on post FT mpMRI (number of lesions/percentage 

%) 
55 (100%) 

Benign 32 (58.2%) 
Non-csPca 13 (23.6%) 
Cs-Pca 10 (18.2%)  
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FT mpMRI to detect prostate cancer in residual prostate was calculated 
at 92%. 

5.4. Leison-wise correlation of PI-RADS V2.1 scores and biopsy diagnosis 

Of the 55 positive post FT mpMRI lesions, 24 of 55 lesions (43.6%) 
were scored P3 and 29 of 55 lesions (52.7%) were scored P4 and 2 of 55 
were scored P5 (3.7%). Of the 24 P3 lesions, 5 lesions were positive on 
biopsy (20.83%) and of the 31 P4 and P5 lesions (P4 + P5), a total of 18 
lesions (17 +1) were postive on biopsy (58.06%) (p < 0.5). Lesion-wise 
correlation of PI-RADS v2.1 scores and biopsy diagnosis is shown in  
Table 3. A few case examples of post FT mpMRI are shown in Figs. 2, 3 
and 4. 

5.5. Post FT mpMRI performance to distinguish clinically significant 
prostate cancer (csPCa) and non-clinically significant prostate cancer (non 
csPCa) 

All of the 5 true positive P3 lesions were non csPCa (100%) 

(p < 0.02535). Of the 18 true positive P4 and P5 lesions, 10 lesions were 
csPCa (55.56%) (p < 0.63735). For detection of csPCa, the sensitivity, 
specificity, PPV and NPV were 78.3%, 59.38%, 58.1% and 79.2% 
respectively. 

The mean ADC values of benign group (901.7 ± 200.6) was signifi-
cantly higher than non-csPCa (733.2 ± 91.3) and csPCa (589.1 ± 50.8 
(p < 0.001). In the multivariate logistic analysis, we observed that 
higher ADC value was associated with benign histology (adjusted odds 
ratio OR 0.97, 95% confidence interval: 0.94, 0.99) (p = 0.008). Among 
the malignant lesions, higher ADC value was associated with non-csPca 
(adjusted OR: 0.97; 95% CI: 0.95, 0.99) (p = 0.032). 

6. Discussion 

There has been growing interest in targeting only the cancerous area 
of the prostate using FT. However, there is still a lack of evidence 
guiding the use of imaging and biopsy in post-FT surveillance. Interna-
tional consensus have recommended that at minimum, mpMRI together 
with fusion and systematic biopsies should be performed 6–12 months 

Table 3 
Correlation of post focal cryotherapy (FT) mpMRI positive lesions with biopsy diagnosis of all lesions.  

PI-RADS v2.1 score Post FT mpMRI lesions Negative biopsy (false positive) Positive biopsy 
(true positive) 

Aggressiveness of true positive lesions (csPCa vs Non csPCa) 

P3  24 19 (79.17%) 5 (20.83%) csPCa – 0 
Non csPCa – 5 (100%) (p < 0.02535) 

>P3 (P4 + P5)  31 13 (41.4%) 18 (58.6%) csPCa – 10 (55.6%) (p < 0.63735) 
Non csPCa – 8 (44%)  

Fig. 2. mpMRI of a 78 year old participant at 12 months post focal cryotherapy follow up. Anterior cryoablation was performed for Gleason 3 + 4 adenocarcinoma at 
midline anterior transition zone. Ablation site demonstrates scarring and capsular retraction on T2W image (arrow in A), no restriction diffusion on DWI/ADC images 
(arrows in B and C) and no enhancement on DCE image (arrow in D). Post ablation targeted biopsy of ablation site and systematic biopsy show no residual carcinoma. 
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after FT [13,14]. However, few published studies exist in which the 
diagnostic performance of surveillance mpMRI and PIRADS v2.1 post FT 
were correlated with MRI-TRUS fusion targeted and systematic satura-
tion biopsy as reference standard. To our knowledge, this is the first such 
prospective study in a phase II clinical trial. 

As many as one in five post focal therapy biopsies are positive yet no 
consensus nor guidelines exist in published literature for the interpre-
tation of surveillance mpMRI post ablation [15]. Prostate Imaging for 
Recurrence Reporting (PI-RR), a standardized algorithm by a panel of 
international experts for assessing local recurrence at mpMRI after 
whole gland therapy, was recently published [16]. This is the first 
published algorithm proposed for mpMRI assessment of recurrent 
prostate cancer following whole gland radiation therapy or radical 
prostatectomy and is not designed for assessment after focal treatment. 
This algorithm, therefore, has limited value in our cohort as significant 
“normal” untreated prostate tissue remained after focal therapy. 

Application of PIRADs v2.1, developed for assessment of lesions 
detected on mpMRI in treatment naïve patients, is controversial in post 
FT mpMRI. In a recent study assessing oncologic and safety outcomes of 
cryotherapy for partial gland ablation of prostate cancer, PI-RADS 
criteria was used in interpretation of post treatment mpMRI due to 
lack of consensus guidelines and literature gap in post focal treatment 
mpMRI [17]. As FT preserves significant untreated prostate tissue, we 
applied PIRADS v2.1 in our interpretation of post FT mpMRI. Recently 
Giganti et al. proposed a novel scoring system for prostate imaging after 
focal ablation therapy and we endeavor to apply the scoring system in 

our future studies [18]. 
Our results demonstrated high sensitivity of post FT mpMRI for 

cancer detection with sensitivity of 100% and 92% for per participant 
and per lesion analyses respectively. Specificity of mpMRI in our post FT 
cohort was low at 14.82%. We adopted a conservative approach in our 
initial experience interpreting post focal cryotherapy mpMRI and 
equivocal lesions were assigned P3 to ensure identification of all 
possible cancers within the remnant prostate for accurate assessment of 
oncological efficacy. This approach explains the high sensitivity and low 
specificity. Not surprisingly, only 20.83% of P3 lesions were biopsy 
proven positive cancers (all were non-csPCa) whilst the percentage of 
biopsy positive cancers was higher (58.06%) in the P4/5 group. We 
believed this comprehensive post-treatment mpMRI interpretation and 
biopsy protocol allowed us to ascertain the short-term treatment efficacy 
of FT as accurately as practically possible. A recent review of equivocal 
PIRADS 3 lesions by Schoots et al. reported a wide variation in preva-
lence of csPCa, depending on previous biopsy status; higher prevalence 
in men with 1st biopsies (21%) compared to men with previous negative 
biopsies and active surveillance biopsies (16–17%) [19]. Similarly, in 
our post treatment and post biopsy cohort, no csPCa was detected in all 
P3 lesions. 

In a recent retrospective study of 75 patients who underwent sur-
veillance mpMRI and MRI guided biopsy 1 year post focal cryotherapy 
by Baskin et al., the specificity of MRI to rule out residual disease was 
poor and 91.7% of patients with clinically significant prostate cancer 
(GG≥2 disease) had negative or low risk mpMRI findings (PI-RADS 1–3) 

Fig. 3. mpMRI of a 62 year old participant at 12 months post focal cryotherapy follow up demonstrating a PIRADS 4 lesion at periablation zone at the right 
posterolateral peripheral zone at the base of the gland seen as a focal T2W hypointensity (arrow in A) with early enhancement (arrow in B), high signal on DWI 
(arrow in C) and low signal on ADC map (arrow in D). This lesion was positive for cancer on biopsy (Gleason 4 +4). Area of ablation is seen as decreased T2W signal 
(dashed arrows) with no associated early enhancement or restricted diffusion. 
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[20]. However, radiologist experience in this study was unclear, mpMRI 
findings were extracted from medical records and were not re-reviewed 
by radiologists experienced in mpMRI interpretation, possibly ac-
counting for the poor performance of mpMRI in the cohort. Moreover, 
detailed per lesion and per patient analysis of mpMRI finding was not 
performed. In contrast, PIRADS 3 mpMRI was designated positive in our 
study, resulting in a high proportion of positive mpMRI and all patients 
with residual csPCa were identified on surveillance mpMRI. 

While a negative post treatment mpMRI is the best possible outcome 
post FT, recent published studies by Baskin et al. and Aker at al found 
significant csPCa in patients with negative post treatment mpMRI [17, 
20]. Despite a single experienced genitourinary radiologist interpreting 
all post treatment mpMRI, almost 1 in 4 and 1 in 5 patients with negative 
mpMRI has csPCa at 6 months and 18 months post cryoablation 
respectively [17]. 

An equivocal lesion was assigned P3 in an attempt to avoid “missing” 
csPCa post focal treatment as we attempted to accurately establish the 
short term oncological outcome; this approach accounts for high prev-
alence of positive mpMRI. No established criteria exists for surveillance 
of majority of our patients with positive mpMRI post FT. We found 
statistically significant correlation between P3 lesions and non-csPCa as 
well as statistically significant correlation between mean ADC values 
and tumor grades. Our data suggests that active clinical surveillance 
with serum PSA and clinical assessment, may be appropriate in post FT 
participants with low PIRADS score lesions, with a view to repeat 
mpMRI when clinically necessary, potentially avoiding an invasive re- 
biopsy. 

The positive correlation of mean tumor ADC values with csPCa 

renders ADC value a potentially valuable triage tool. In our study, ADC 
values were significantly lower in csPCa. Equivocal lesions with 
decreasing trend of ADC values on surveillance mpMRI may potentially 
be upgraded for targeted biopsy. P4/5 lesions with low ADC values may 
imply higher risk of residual csPCa, necessitating re-biopsy. Our findings 
in this initial experience with early post ablation mpMRI data in this 
small cohort are potentially invaluable in future development of active 
surveillance algorithm post FT. 

The main strength of our study is the prospective nature of our data. 
A dedicated experienced uroradiologist prospectively interpreted all 
post-ablation mpMRI prior to repeat biopsy, eliminating inter-reader 
variability. We established the ground truth by targeting and corre-
lating all P ≥ 3 lesions with histopathology obtained via transperineal 
MRI-TRUS targeted biopsy. MRI-ultrasound fusion registration has an 
estimated target registration error of 2.4–2.5 mm. As such, positive bi-
opsy cores within 2.5 mm margin around the MRI detected lesion was 
deemed concordant [21]. Additionally, a saturation biopsy (>24 cores, 
adjusted to prostate volume) was performed in order to overcome any 
“miss” from the fusion biopsy and to assess the “normal” prostate on 
mpMRI. Third, all MRI-TRUS biopsies were performed by an experi-
enced urologist and all biopsy cores were interpreted by a senior uro-
pathologist with 9 years experience, eliminating inter-operator and 
inter-reader variability. The accuracy of targeted biopsy can be influ-
enced by several factors including operator experience; this bias is 
significantly diminished in our cohort. MRI-TRUS targeted biopsy is the 
best reference standard achievable in this patient cohort who opted for 
focal ablation of prostate cancer. There is no perceived selection bias as 
all enrolled men underwent surveillance mpMRI followed by mandatory 

Fig. 4. mpMRI of a 77 year old participant at 12 months post focal cryotherapy for ablation of Gleason 3 + 4 adenocarcinoma at right posterior peripheral zone 
demonstrates a PIRADS 5 lesion at ablation zone seen as a focal T2W hypointensity with capsular irregularity (arrow in A) with early enhancement (arrow in B), high 
signal on DWI (arrow in C) and low signal on ADC map (arrow in D). This lesion was positive for cancer on biopsy (Gleason 3 +4), in keeping with infield recurrence. 
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biopsy. 
Our small sample size is a major limitation of our study as the study 

design was structured for the primary outcome of the trial to determine 
the functional quality-of-life related primary end point. We included all 
mpMRI positive lesions in our analysis, increasing our sample size for 
statistical analysis. A single experienced radiologist interpreting all post 
treatment mpMRI precludes assessment of inter-reader variability. 
Similarly, a single experienced radiologist reading all mpMRI and a 
single experienced urologist performing all fusion biopsies may limit the 
extrapolation of these findings to other institutions. Sampling errors and 
registration errors in MRI-TRUS biopsy are well described, affecting 
accuracy of targeted biopsy in small lesions [22]. Scarring, fibrosis, 
adhesions and gland distortion post focal therapy present new chal-
lenges to the urologist performing the biopsy. Sampling error in 
re-biopsy of post ablation cohort may therefore, potentially increase. 
Our findings will require further validation with longer term follow up 
in a larger cohort. 

In conclusion, mpMRI is highly sensitive in detecting residual pros-
tate cancer post focal cryotherapy in our initial experience. ADC values 
and PIRADS scores may be of value in differentiating csPCa from non- 
csPCa. In active surveillance post ablation, mpMRI may have impor-
tant clinical applications, stratifying men with high risk lesions 
requiring re-biopsy from men with low risk lesions who may benefit 
from non-invasive imaging and clinical surveillance. This reduces un-
necessary re-biopsy, reducing morbidity and health care costs, further 
improving quality of life in men with localised prostate cancer. Our 
results are potentially invaluable in future consensus development for 
post FT mpMRI and clinical surveillance. 
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