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INTRODUCTION

e Diffusion weighted imaging (DWI) is a core
component of prostate multiparametric MRI
for prostate cancer (PCa) detection as
outlined in PI-RADS v2.1'.

e High b-value DWI (b >1,400s/mm?) are used
. for its greater tumour conspicuity and
] detection, even for small lesions, compared
to low or intermediate b-value (b 0-1,000
s/mm?) DWI.

Two accepted methods of acquiring high b-
value DWI images are':
o Acquired (aDWI): direct acquisition
o Computed DWI (eDWI): using
mathematical models to synthesise high
b-value images from a set of acquired
lower b-value images.

MATERIALS & METHOD

PATIENT COHORT

aDWI high b-value cDWI high b-value

e Requires additional imaging time (5
minutes) Higher SNR (better image quality)
e Low signal-to-noise (SNR) No recognised standardisation on
o Increased susceptibility to distortion algorithm to compute cDWI images.
and artefacts » Image appearance can vary between
different MRI vendors and software

No additional imaging time required

e Although high b-value cDWI is accepted by the PI-RADS
committee as part of its v2.1 guidelines', only several studies to
date have directly compared the performance of cDWI and
cDWI.2T5hese studies have mainly focused on DWI image analysis
alone™.

OBJECTIVE

“To assess and compare the diagnostic performance of high b-value
cDWI and aDWI in the detection of PCa and to evaluate their effect
on PI-RADS scoring.”

IMAGE ACQUISITION

¢ MRI exams were performed using a 3T MR scanner
(MAGNETOM Skyra, Siemens Healthineers, Erlangen,

< Refrospective, single-centre study. Germany
« e Asearch of the radiology information system at our e cDWI images for b-value 1,500 (cDWlgs00) Were
4 institution, Queen Elizabeth Hospital, identified 619 generated to match the aDWI 51,500 (aDWlys00)
| consecutive MRI prostate exams performed between acquired in accordance with our institutional
July 2020 and June 2024. protocol.
* 100 patients with 329 biopsy-positive sites were e cDWlgis00 images were extrapolated based on a

included.

619 Prostate MR

Inclusion Criteria 189)
1. Histologically-diagnosed PCa
2.MRI examination performed at our local institute

Exclusion Criteria (n = 89)
1.Incomplete MRI dataset i.e. must have:
. T2W (axial)
high b-value aDWI
high b-value cDWI
« ADC map
2.>180 day between MRI exam and biopsy
3.Non-treatment naive prostate

4.Biopsy not performed at the local

institute
5.Imaging of the same patient i.e. follow-
up MRI of the same patient

Final population: 100 patients
329 biopsy-positive sites

mono-exponential diffusion decay model, derived
from low (b50) and intermediate (b500/800) b-value
DWI acquisition.

PARAMETER VALUE [median (Q1 - Q3)]
No. of patients 100 patients with 329 biopsy-positive sites
Age 71(67 -74)
Time from MRI to biopsy (days) | 103 (47 - 145)
PSA (ng/mL) 8.1(5.6-13.)
Prostate volume (mL) 55.2 (37.5 - 68.5)
PSA density (ng/mL?) 0.16 (0.1 - 0.30)

*Table 1. Patient demographic and characteristics.
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*Figure 1. Ginsburg biopsy protocol template 12 sector map®




MATERIALS & METHOD

IMAGE ANALYSIS e A third independent radiologist assigned the T2W and

'f' e I ADC score for all 329 biopsy-positive sites. These

* TW? board-certified radiologists !ndependen’ry scores were subsequently used to calculate a final PI-
reviewed aDWIlgis00 and cDWIlgs00 images of the 100 RADS score.

patients.

Complete prostate MRI sequences including T2W and REFERENCE STANDARD
ADC map were provided.

i : : - e Biopsy: Urologists at our local institution employ a
For each patient, the location of biopsy-positive sites modified Ginsburg systematic biopsy template using
were specified on a spreadsheet. Patient 12/14 sector approach?.

demographics and GS were withheld.

* Histopathology: Conducted in accordance with ISUP

* A Ginsburg biopsy protocol sector map was provided as (International Society of Urological Pathology) grading
reference for correlating the biopsy-sites and MRI system’:
location. o Clinically significant PCa (csPCa) was definted as

Gleason Score (GS) of =7.
o Non-clinically significant PCa (non-csPCa) was
defined as GS of 6.

e A DWI score of 1to 5 was assigned to each biopsy-
positive site for the aDWilyis00 and cDWlyso0 in
1 accordance with PI-RADS scoring.

ASE EXAMPLES

CASE1 CASE 2

“

c % -

* Figure 2. Top left: T2W. Bottom left: ADC map. Top right: aDWI 1500. Bottom right: cDWI. *Figure . Top left: T2W. Botfom left: ADC map. Top right: aDWI 1500. Bottom right: cDWI.

« Pathology: Pathology:
. * GS 6 atleft middle medial sector ¢ GS 8 at left posterior medial + lateral sector.
e TZ lesion. e PZ lesion.
MRI Findings: MRI Findings:

e aDWI score: 3, cDWI score: 4
e Score Diff c-aDWI = 1
e T2W score: 3, ADC score: 3

e Both observers awarded DWI score of 5 (1.7em focal
marked hyperintensity) for both aDWI and cDWI
images.

e Score Diff c-aDWI = 0

A difference in DWI score did not affect the final PI-RADS
score, as upgrading a PI-RADS 3 lesion to 4 requires a No effect on PI-RADS score
combined DWI/ADC score of 4.

| RESULTS PZ - csPCa (GS 27)

. PATIENT COHORT .

1Z - csPCa (CS 27)
80

» 329 biopsy-positive sites - distribution by:
1 o Location: PZ (n=147), TZ (n=183).
o GS: 6 (n=147), 7 (n=108), 8 (n=42), 9 (n=18), 10 (n=14).

PZ non-csPCa (CS 6)
79

TZ - non-csPCa (S 6)
103

*Graph 1. Biopsy-positive sites stratified by GS and lesion location (n = 329)




RESULTS

INTEROBSERVER AGREEMENT e Subgroup analysis - by:

o Location:

:gl“;:‘::;‘;fnm <DWI b1500 aDWI b1500 = TZ (n =183): mean paired difference = +0.00;
ALL LESION 0.654 (95% Cl, 0.582 t0 0.718) | 0.718 (95% Cl, 0.655 to 0.771) wl.zl?\liséls, rﬁ;lcc)fzfsalfference
TZ 0.677 (95% Cl, 0.580 to 0.756) | 0.722 (95% Cl, 0.635 to 0.794) n PZ (n _ ]4-96)' mean Gired dif%erence — +O 06.
PZ 0.619 (95% Cl, 0.501 0 0.716) | 0.711 (95% Cl, 0.615 to 0.792) W-]O?;O O p._o 200P - ’ !
*Table 3. using Quadratic-weighted Kappa for overall and location subgroup. - RS i
e Interobserver agreement between the two DWI methods o GS: * Nosignificant difference.
is substantial for all lesions and across location . .csPCc (n=182): mean paired difference = -0.03;
subgroups. W=1151.0, p=0.343
e Agreement is slightly lower for cDWlys00 across all o No significant difference.
groups. = non-CSPCa (n=147): mean paired difference =

+0.10; W=1045.5, p=0.039
COMPARISON OF cDWI and aDWI e Small but statistically significant upward

‘e The mean DWI scores for both aDWI and cDWI are il @t el el s ey

1 highly similar, indicating minimal systematic bias at the 1 e 2 o
: group level. =0
4 200
cDWI b1500 aDWI b1500 150
<
‘ ?11“::120575 294120 291+123 10
y [2.808,3.068] | [2777,3.044] s0
ex - kLl

"Table 4. DWI score mean tor the cDWI and aDWI.

SCOREDIFFc-aDWI -3 25 -2 -15 -1 -05 0 05 1 15 2 25 3
The mean DWI scores for both aDWI and

cDWI are highly similar, indicating
minimal systematic bias at the group

232
level. | OBSERVERMEAN 0 0 1 9 13 33 182 5

“Table 5 & Graph 2. DWI score differences calculated by subiracting GDWlyseo from cDWiyss for all biopsy-positive sites (n = 329).

OBSERVER1(n=329) O 8 22

e The mean observer difference in DWI

score between cDWly500 and aDWlpis004 EFFECT ON PI-RADS SCORE
was +0.03 [paired t-test: t = 0.88, p =

‘ 0.377 / Wilcoxon signed-rank test: W =  The no. of lesions with a difference between their cDWI and aDWI

. 5012.5, p = 0.394]. Findings indicate no scores was 147.

‘ statistical significant difference seen e After applying the DWI score change to the T2W and ADC scores, 18
between cDWI and aDWI scores. of the 147 lesions had a change in their PI-RADS score:

1 o All'in the PZ:

: = 9 in the csPCa group.

= 9 in the non-CSPCa group.

UP-SCORED DOWN-SCORED
esPCa n=1 PIRADS 3> 4 (n =1) ne? PIRADS 3> 2 (n = 2)
PIRADS 4 > 3 (n = 5)
non-csPCa n=8 PIRADS 2 > 3 (n = 7) - PIRDAS 4> 3 (n=1)
PIRADS 3> 4 (n = 1) PIRDAS 3> 2 (n=1)
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= Detection bias - aDWI and cDWI images were explicitly labelled. - leerdes Vo et T, G, . Evne, & K, .
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may subconsciously influenced DWI scoring.




