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Objectives
Through modelling systematic biopsies with a reduced number of cores, the primary aim of our study was to determine if reducing the number of cores on non-targeted

systematic biopsy would significantly affect the csPCa detection rates. To understand its real-life clinical impact, our secondary aim was to analyse how the reduced-core

strategies would impact the focal therapy template planning.

Materials and Methods

• Retrospective analysis of patients with any suspicious lesion on mpMRI who

underwent both systematic and MRI-US fusion targeted biopsy between January

2015 to January 2019 at a single centre.

• International Society of Urological Pathology (ISUP) grade group ≥2 cancers

were considered to be csPCa

• We modelled four reduced-core systematic biopsy strategies (Figure 1), in order

of decreasing number of cores.

• The csPCa detection rate of each strategy is then compared using McNemar’s

test.

• Those suitable for focal ablation had templates mapped out by an experienced

practitioner of focal therapy (K.J.T.) and the ablation templates were classified

as single quadrant ablation, hemi-ablation (anterior or lateral), three-quadrant

ablation or whole gland ablation.

• Focal therapy treatment plans were designed based on positive cores on

combined (targeted and full saturation) biopsy and the models within each

various reduced-cores strategies (targeted and reduced-core systematic

biopsy) to compare the proportion who had a change in treatment plan such as

an increase in ablation quadrants or change of treatment strategy to whole-

gland radical therapy.

Figure 1. Strategy 1 involves removing every 3rd core to form 3 models with a mean number of 14.5
systematic cores for each model Strategy 2 involves taking every other core to form 2 models with a
mean number of 10.9 systematic cores. Strategy 3 involves taking every third core to create 3 models
with a mean number of 7.3 systematic cores. Strategy 4 involves removing every fourth core to
create 4 models with a mean number 5.4 systematic cores. The mean detection rates of the models
in each strategy are then compared to the detection rate of a full non-targeted systematic biopsy
(21.8 cores) using McNemar’s test in Table 5. AFS = anterior fibromuscular stroma, TZ = transitional
zone, PZ = peripheral zone.

Figure 2. Schematic showing various focal therapy templates that was used to treat clinically-
significant cancers. Focal therapy treatment plans were made based on the location of clinically-
significant cancer detected using each reduced-core strategy. These plans were compared to
targeted biopsy only and a combined targeted and full systematic saturation biopsy to see if
there were any changes in treatment plan. The proportion of men who had a change in
treatment plan were then compared across each reduced core strategy.

Results

Table 1. Baseline characteristics of men with csPCa outside of the MRI lesion detected on systematic 
biopsy
Baseline 
Characteristic

Total No csPCa csPCa detected 
outside of MRI 

lesion 

p-value

Patients, n (%) 398 315 (79) 83 (21)
Race, n (%)

Chinese 347 (87) 277 (88) 70 (84)
Non-Chinese 51 (13) 38 (12) 13 (16) 0.383

Mean Age, years 
(±SD)

65.7 (±7.8) 64.9 (±7.7) 68.6 (±7.4) <0.001

Prior negative biopsy, 
n (%)

133 (33) 122 (39) 11 (13) <0.001

Mean prebiopsy PSA, 
ng/mL (±SD) (n=393)

10.1 (±8.4) 9.6 (±7.2) 12.2 (±10.7) 0.045

Mean MRI-US fusion 
prostate volume, ml 
(±SD)

43.5 (±18.6) 45.3 (±18.2) 36.7 (±18.5) <0.001

Mean PSAD 0.27 (±0.25) 0.24 (±0.22) 0.38 (±0.33) <0.001
Median number of 
MRI lesions (IQR)

2 (1-2) 2 (1 – 2) 2 (1 – 3) 0.093

PI-RADS score
3 (%) 69 (18) 68 (22) 1 (1)
4 (%) 240 (60) 191 (61) 49 (59)
5 (%) 89 (22) 56 (17) 33 (40) <0.001

Median number of 
cores, n (IQR)

Total 33 (28 – 39) 33 (28 – 39) 32 (26 – 36) 0.038
Systematic 23 (19 – 29) 24 (20 – 29) 21 (18 – 26) 0.004
Targeted 9 (6 – 12) 9 (6 – 12) 9 (7 – 12) 0.105

Median number of 
overlap cores, n (IQR)

5 (4 – 7) 5 (4 – 7) 5 (4 – 7) 0.408

GG = Grade Group, PSAD = Prostate specific antigen density, PI-RADS = Prostate Imaging - Reporting 
and Data System

• Baseline characteristics of the 398 patients were included in Table 1.

• The detection rate of csPCa was 21% (83/398) on non-targeted systematic

biopsy. The detection rate of any prostate cancer and csPCa on targeted

biopsy was 48% (181/398) and 39% (155/398). Our csPCa detection rates for PI-

RADS 3, 4 and 5 were 13%, 35% and 83% respectively.

• Strategy (1) to (4) involved reducing the mean number of non-targeted

systematic cores from 21.8 to 14.5, 10.9, 7.3 and 5.4 cores respectively.

• The clinically-significant cancer detection rates of reduced-core strategy (1), (2),

(3) and (4) were 16%, 13%, 9% and 8% respectively, which was significantly lower

than the 21% detection rate of a full systematic biopsy (all p<0.001)

Table 2. Proportion of men who had change in treatment plan when compared to treatment plan based 
on combined targeted and systematic cores.

Strategy (1):
Targeted + 2/3 

Systematic 
Cores

Strategy (2): 
Targeted + 1/2 

Systematic 
cores

Strategy (3):
Targeted + 1/3 

Systematic 
cores

Strategy (4):
Targeted + 1/4 

Systematic cores

p-value

No change in focal therapy 
template, n (%)

72 (88) 67 (81) 62 (76) 58 (71)

Change in management, n 
(%)

10 (12) 15 (19) 20 (24) 24 (29) 0.0434

Increase in focal therapy 
ablation zone, n (%)

8 (80) 12 (80) 15 (75) 19 (76)

Increase by 1 
quadrant

8 12 15 18

Increase by ≥2 
quadrants

0 0 0 1

Unsuitable for focal 
therapy (ie. recommend 
radical therapy)

2 (20) 3 (20) 5 (25) 5 (24)

• Our reduced-core strategies were resulted in a greater proportion of men requiring

a change in treatment plan. Strategy (1) to (4) resulted in change of treatment

plan in 12%, 19%, 24% and 29% respectively (p=0.0434, Table 2)

• The majority of the changes in plan were an increase in focal therapy ablation

zone by one quadrant.

Conclusions
Reducing the number of systematic biopsies when performing an MRI-targeted biopsy

leads to reduced detection of csPCa and alters the treatment plans for focal therapy,

possibly limiting its oncological efficacy. An intensive systematic saturation biopsy may

be required to adequately select patients for focal therapy even with MRI-fusion

targeting.


