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Multiparametric Magnetic Resonance Imaging, 8Ga Prostate-Specific
Membrane Antigen Positron Emission Tomography—Computed
Tomography, and Respective Quantitative Parameters in Detection and
Localization of Clinically Significant Prostate Cancer in Intermediate- and

High-Risk Group Patients: An Indian Demographic Study

Abstract

Objectives: The objective of this study was to evaluate the diagnostic accuracy of multiparametric
magnetic resonance imaging (mpMRI) and ®*Ga prostate-specific membrane antigen positron
emission tomography—computed tomography (PSMA PET-CT) and respective quantitative
parameters (K"™» — influx rate contrast, K, — efflux rate constant, ADC — apparent diffusion
coefficient, and SUVmax ratio — prostate SUVmax to background SUVmax ratio) in detection and
localization of clinically significant prostate cancer (CSPCa) in D’Amico intermediate- and high-risk
group patients (prostate-specific antigen [PSA] >10 ng/ml). Methodology: The study included
thirty-three consecutive adult men with serum prostate specific antigen >10ng/ml, and systematic
12 core prostate biopsy proven prostate cancer. All the 33 patients, were evaluated with mpMRI,
and ®®Ga PSMA PET-CT. The biopsy specimens and imaging were evaluated for 12 sectors per
prostate by a predetermined scheme. Results: MpMRI Prostate Imaging Reporting and Data System
version 2 (PI-RADS v2) score >3 showed higher sensitivity than ®*Ga PSMA PET-CT (96.3%
vs. 82.4%), with similar specificity (54.5% vs. 54.5%) (n = 33 patients, 396 sectors). Combined
use of MRI and ®Ga PSMA PET-CT in parallel increased sensitivity (99.5%) and NPV (98.7%)
for detection of CSPCa and combined use of MRI and ®*Ga PSMA PET-CT in series increased
specificity (71.8%) and PPV (71.5%) (n = 33 patients, 396 sectors). ADC showed a strong negative
correlation with Gleason score (r = —0.77), and the highest discriminative ability for detection and
localization of CSPCa (area under curve [AUC]: 0.91), followed by K™ (» = 0.74; AUC: 0.89),
PI-RADS (0.73; 0.86), SUVmax ratio (0.49; 0.74), and K., (0.24; 0.66). Conclusion: MpMRI
PI-RADS v2 score and *Ga PSMA PET-CT (individually as well as in combination) are reliable tool
for detection and localization of CSPCa. Quantitative MRI and ®*Ga PSMA PET-CT parameters have
potential to predict Gleason score and detect CSPCa.

Keywords: *Ga Prostate-specific membrane antigen positron emission tomography—computed
tomography, clinically significant prostate cancer, multiparametric magnetic resonance imaging,
quantitative magnetic resonance imaging parameters (apparent diffusion coefficient, K™, and K, p)
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of this method is still inefficacious and can
lead to overdiagnosis and overtreatment of
clinically insignificant prostate cancer.>
Multiparametric magnetic resonance imaging
(mpMRI) Prostate Imaging Reporting
And Data System version 2 (PI-RADS
v2) has good sensitivity for detection and
localization of clinically significant prostate
cancer (CSPCa) and can guide the patient
selection for biopsy overcoming the above

Introduction

Prostate cancer is the fourth most common
cancer overall and the second most common
cancer in men, with over 1.3 million
new cases diagnosed world over in 2018
alone.!!” Prostate cancer incidence shows
increasing trend in India.” The prostate
cancer  screening remains  debatable,
however, diagnosis is aided by the serum
prostate-specific  antigen (PSA) levels
followed by the standard transrectal
US-guided biopsy. The diagnostic accuracy
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limitation.’) In addition, molecular imaging of prostate
cancer also has shown good results and allows whole-body
evaluation of tumor biology. Prostate-specific membrane
antigen (PSMA) is a transmembrane glycoprotein expressed
in all forms of prostate tissue, including prostate cancer and
its over expression is associated with cancer progression
and disease recurrence.®”! There are innumerable studies
that evaluated the role of PSMA positron emission
tomography (PET)/computed tomography (CT) in prostate
cancer; majority of them studied its role in detection of
metastases or biochemical recurrences.’'® Of the few
studies that evaluated PSMA PET-CT in intraprostatic
cancer, only a countable few evaluated its role in localization
at sector level and in combination with mpMRI.['7-20]

The objectives of our study are (1) to evaluate the
individual as well as combined sensitivity and specificity
of mpMRI and ®gallium (®*Ga) PSMA PET-CT in detection
and localization of CSPCa in patients with intermediate and
high risks for prostate cancer and (2) to evaluate the ability
of quantitative MRI parameters (K" — influx rate contrast,
K, - efflux rate constant, and ADC — apparent diffusion
coefficient) and PSMA PET SUVmax to background
ratio (SUVmax ratio) to detect and localize CSPCa and
predict tumor aggressiveness.

The accurate detection and localization of prostate cancer
can help in planning biopsy, reducing the false-negative
results and planning minimally invasive focal therapies.

Methodology
Study design

The study was conducted at All India Institute of Medical
Sciences, New Delhi, during the period between December
2016 and November 2018, with approval from the Institute
Ethical Committee.

Inclusion criteria

Adult patients (above 18 years of age) with serum
PSA >10 ng/ml (D’Amico intermediate and high risks for
prostate cancer).?!)

Exclusion criteria

» Patients with biopsy negative for prostate cancer

* Nonconsenting patients

» Contraindications to MRI like cardiac pacemakers

» Contraindications to gadolinium administration

* Poor performance status of the patient (e.g. acute heart
failure)

» History of previous treatment for diseases related to
prostate.

Sample size
The sample size was 33 patients, 396 sectors.

Sixty-eight consecutive men, with serum PSA >10 ng/ml,
and no contraindications to MRI, and no previous treatment

for prostate cancer, were initially recruited in our study.
A written informed consent, relevant clinical history was
obtained from all the patients. All the patients underwent
mpMRI, and ttransrectal ultrasound (TRUS) guided
systematic 12-core biopsy. In 12 patients, additional sample
taken by MRI ultrasound fusion biopsy were accounted for
the respective sector, from which it was taken, as shown
in Figure 1. Sectoral map [Figure 1] adapted in our study
is to correlate imaging findings with 12 core systematic
biopsy, and is different from sectoral map recommended in
PI-RADS v2. In 11 patients, who had biopsy before MRI,
MRI was done, 4 weeks after the biopsy. Twenty seven
patients with biopsy negative for prostate cancer, and eight
patients, who didn’t follow up on the date of scheduled
%Ga PSMA PET CT were excluded from the study. In
33 patients with biopsy positive for prostate cancer, *Ga
PSMA PET-CT was done, 4 weeks after biopsy. All the
12 patients, in whom, MRI ultrasound fusion biopsy was
taken, were positive for clinically significant prostate
cancer, and were included in the thirty three patients who
underwent PET CT. Both imaging and biopsy were done
with in period of 6 weeks.

Multiparametric
acquisition

magnetic resonance imaging

Prostate MRI was performed in a 3 T MRI system (3T
Ingenia, Philips, The Netherlands). MRI protocol included
anatomical imaging (T1- and T2-weighted nonfat-saturated
images) and also functional imaging (diffusion-weighted
images and dynamic contrast enhancement images). For
diffusion-weighted imaging, we used b values of 0 s/mm?,
500 s/mm?, 1000 s/mm? and 1500 s/mm? For dynamic
contrast-enhanced MR imaging, T1 maps at flip angles 5°
and 15° were acquired. 0.1 mmol/kg gadodiamide contrast
was then administered into the antecubital vein, at the rate
of 3 ml/sec using a power injector, followed by saline

A B C D
E F G H
\l J K L /

Figure 1: Schematic representation of 12 prostate sectors. (A - right lateral
base, B - right medial base, C - left medial base, D - left lateral base, E - right
lateral mid gland, F - right medial mid gland, G - left medial mid gland, H - left
lateral mid gland, | - right lateral apex, J - right medial apex, K - left medial
apex, and L - left lateral apex)
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flush (20 ml). Eighty acquisitions were acquired with
temporal resolution of 4.7 s. The first five images acquired
before contrast injection used as a reliable baseline for
analysis.

%Ga-prostate-specific membrane antigen positron
emission tomography—computed tomography acquisition

The patient was advised on adequate hydration on the day
of the study. Each patient was administered with 74—185
MBq (2-5 mCi) ®*Ga-PSMA intravenously and rested for
60 min. The patient was then made to lie supine on the PET/
CT scanner. An initial scout was followed by the noncontrast
CT (150 mA, 120 kVp) from the vertex to the toe, and
then followed by the three-dimensional emission scan,
which was acquired at 2 min per bed position for the same
landmarks. Images were then reconstructed using an iterative
reconstruction algorithm (2 iterations, 21 subsets). Maximum
intensity projection, plain PET, plain CT, and fused PET/CT
images were viewed on workstation used for interpretation.

Interpretation

For interpretation, the prostate was divided into 12 prostate
sectors, as shown in Figure 1.

Multiparametric magnetic resonance imaging prostate
interpretation

Two radiologists in consensus interpreted mpMRI
images. Both were blinded to the sectoral biopsy report.
The images were evaluated on a dedicated PACS
workstation (IntelliSpace Portal version 8.0, Philips,
The Netherlands). PI-RADS v2 score was assigned to
each of the 12 prostate zones, as shown in Figure 1. For
assessment of quantitative parameters, region of interest
of more than 10 mm? was drawn in each of these sectors.
For measurement of K" and Kep, the region of interests
(ROIs) were drawn over the maximum abnormality on the
color map in each of the sectors. Mean K™, and Kep, and
ADC were noted for each of these sectors. Extended Tofts
model was used for K™ and Kep calculation, in the Philips
IntelliSpace workstation.

%Ga prostate-specific membrane antigen positron
emission tomography—computed tomography
interpretation

%8Ga PSMA PET/CT images were interpreted by two nuclear
medicine physicians in consensus for the presence or
absence of focally increased uptake on *Ga PSMA PET-CT
in each of the 12 sectors, as shown in Figure 1. Both were
blinded to the sectoral biopsy report and mpMRI report.

For quantitative analysis of SUV, regions of interest of
areas more than 10 mm? were drawn over the maximum
abnormality on the color map in each of the sectors.
Values for SUVmax for each of these sectors and
background SUVmax (over the gluteal muscle) were
noted. For standardization, SUVmax of each of these

sectors to background SUVmax ratio (SUVmax ratio) were
calculated.

Histopathological examination

Biopsy sample was interpreted by two pathologists in
consensus. Both were blinded to the Ga PSMA PET/CT
and mpMRI report. Biopsy specimens from each of the
12 sectors described in Figure 1, were assessed for the
presence and absence of prostate cancer. If the specimen
showed the presence of prostate cancer, then the Gleason
score of the same was noted. Finally, based on Gleason
score, biopsy-positive prostate cancer was further classified
as CSPCa if the Gleason score was equal to or more than 7.

Statistical analysis

STATA 14.1 (StataCorp. 2015. Stata Statistical Software:
Release 14. College Station, TX: StataCorp LP.)
software was used for statistical analysis. Qualitative
variables were expressed as frequencies, and continuous
quantitative variables were expressed as mean and standard
deviation/95% confidence interval (CI).

Diagnostic accuracy of the PI-RADS v2 (cutoff of score >3)
and also ®*Ga PSMA PET-CT for detection of CSPCa were
assessed. Diagnostic accuracy for detection of CSPCa was
also assessed for combined use of mpMRI and ®*Ga PSMA
PET-CT, both, in parallel (where result is taken positive,
if either, PI-RADS score is >3 or *Ga PSMA PET-CT
shows focally increased uptake) and in series (where
result is taken positive, if both, PI-RADS score is >3 and
%Ga PSMA PET-CT shows focally increased uptake).
Quantitative parameters (ADC, K" ch, and SUVmax
ratio) were then evaluated for their correlation with Gleason
score using Spearman rank correlation coefficient and for
their discriminative ability in detection of CSPCa using
receiver operating characteristic (ROC) curve analysis
with suggestion of optimal cutoff for each the quantitative
parameters, which showed good sensitivity and specificity,
without compromise in either.

Results

The age of our study population (n = 33 patients) ranged
between 49 years and 77 years of age, with a mean of
67.2 years (standard deviation: 6 years). The serum PSA
ranged between 10.07 ng/ml and 161.58 ng/ml, with a mean
of 36.46 ng/ml (standard deviation: 32.80 ng/ml). Among
33 patients included in our study, 15 patients belonged to
intermediate risk group with serum prostate specific antigen
between 10.1 to 20, and 18 patients belonged to high risk
group with serum prostate specific antigen >20. Of the
396 sectors analyzed, 187 sectors were positive for CSPCa.
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Diagnostic accuracy of multiparametric magnetic
resonance imaging and ®Ga prostate-specific membrane
antigen positron emission tomography—computed
tomography in detection and localization of clinically
significant prostate cancer

For detection CSPCa, the sensitivity of mpMRI PI-RADS
v2 score >3 was 96.3% (180/187; 95% CI: 92.4%-98.5%),
specificity 54.5% (114/209; 95% CI: 47.5%—61.4%), positive
predictive value 65.5% (180/275; 95% CI: 59.5%—71.1%),
and negative predictive value 94.2% (114/121; 95% CI:
88.4%-97.6%). Moreover, for detection CSPCa, the sensitivity
of ¥Ga PSMA PET was 82.4% (154/187; 95% CIL: 76.1%—
87.5%), specificity 54.5% (114/209; 95% CI: 47.5%—61.4%),
positive predictive value 61.8% (154/249; 95% CI: 55.5%—
67.9%), and negative predictive value 77.6% (114/147; 95%
CI: 69.9%—-84%) (n = 33 patients, 396 sectors).

Diagnostic  accuracy of combined use of
multiparametric magnetic resonance imaging and “Ga
prostate-specific membrane antigen positron emission
tomography—computed tomography in detection and
localization of clinically significant prostate cancer

We observed that combined use of mpMRI (cutoff PI-RADS
score >3) and %Ga PSMA PET-CT in parallel (where result
is taken positive, if either, PI-RADS score is >3 or %Ga
PSMA PET-CT shows significant uptake), results in increase
in sensitivity (99.5% [186/187]; 95% CI: 97.1%—100%)
and negative predictive value (98.7% [78/79]; 95% CI:
93.1%—-100%) with reduction in specificity (37.3% [78/209];
95% CI:  30.7%44.3%) and positive predictive
value (58.7% [186/317]; 95% CI: 53%—64.1%) for detection
CSPCa. Moreover, combined use of mpMRI (cutoff PI-RADS
score >3) and ®*Ga PSMA PET-CT in series (where result is
taken positive, if both, PI-RADS score is >3 and ®Ga PSMA
PET-CT shows significant uptake), results in increase in
specificity (71.8% [150/209]; 95% CI: 65.1%—77.8%) and
positive predictive value (71.5% [148/207]; 95% CI: 64.8%—
77.5%) with reduction in sensitivity (79.1% [148/187];
95% CI.  72.6%84.7%) and negative predictive
value (79.4% [150/189]; 95% CI: 72.9%— 84.9%) for
detection of CSPCa.(n = 33 patients, 396 sectors).

Evaluation of quantitative parameters

Two patients were not included in analysis of quantitative
dynamic contrast-enhanced MRI parameters (K™,
and Kep), as the acquired data were incompatible for

IntelliSpace workstation to analyze, due to patient
motion during contrast study. Therefore, 31 patients were
available for analysis of dynamic contrast-enhanced MRI
parameters (K™ and Kep). Both ADC and SUVmax ratio
were evaluated for all the 33 patients.

Table 1 demonstrates the mean (and 95% CI) of quantitative
parameters (ADC, K™, Kep, and SUVmax ratio) for the
sectors with and without CSPCa.

Observed difference in quantitative parameters in
sectors with and without CSPCa was statistically
significant (P < 0.001).

Spearman correlation coefficient between quantitative
parameters and Gleason score showed a strong negative
correlation for ADC (—0.77), strong positive correlation
for K™ (0.74), and PI-RADS v2 score (0.73), moderate
positive correlation for SUVmax ratio (0.49), and weak
positive correlation for K, (0.24). Figure 2 shows the box
plots of distribution of ADC, K", ch, and SUVmax ratio
against Gleason score.

Table 2 and Figure 3 demonstrates ROC curve analysis
with area under curve (AUC), suggested optimal cutoff, and
corresponding sensitivity, and specificity of the quantitative
parameters for detection of CSPCa.

ADC showed maximum discriminative ability for detection
of CSPCa (AUC: 0.91) with suggested optimal cutoff of
0.74 x 10° mm%sec and corresponding sensitivity and
specificity of 86.6% and 84.2%, followed by K™ (AUC:
0.89), PI-RADS (AUC: 0.86), and SUVmax ratio (AUC: 0.74).
K, showed the lowest discriminative ability (AUC: 0.66).

Figure 4 shows PI-RADS 5 lesion with corresponding increased
%Ga PSMA PET uptake in a patient with biopsy-proven
CSPCa, and corresponding quantitative parameters.

Discussion

Diagnostic accuracy of multiparametric magnetic resonance
imaging and %Ga prostate-specific membrane antigen
positron emission tomography—computed tomography for
detection of clinically significant prostate cancer

In our study, we observed that both mpMRI PI-RADS
v2 score >3 and “Ga PSMA PET-CT, are reliable tool
in identification of CSPCa with mpMRI showing better
sensitivity and negative predictive value than ®Ga PSMA
PET with similar specificity and positive predictive value.

Table 1: Mean (and standard deviation) of quantitative parameters (apparent diffusion coefficient, K", Kep, and
maximum standardized uptake value ratio) for the sectors with and without clinically significant prostate cancer

Parameter Clinically significant prostate cancer No clinically significant prostate cancer
ADC (%107 mm?/s) (n=33 patients, 396 sectors) 0.62 (0.16) 1.00 (0.27)

Kuans (x107° min™") (n=31 patients, 372 sectors) 24.50 (6.25) 14.92 (6.42)

K, (x107° min") (n=31 patients, 372 sectors) 451.37 (146.22) 362.94 (181.81)

SUVmax ratio (n=33 patients, 396 sectors) 13.84 (14.28) 5.52 (4.53)

SUVmax=Maximum standardized uptake value, ADC=Apparent diffusion coefficient
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Figure 2: Box plots to show distribution of ADC, K'"s, Kep, and SUVmax ratio against Gleason score (ADC = Apparent diffusion coefficient, K" = influx

rate constant, Kep = efflux rate constant, SUV = Standardized uptake value)
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Figure 3: Receiver operating characteristic curves for PI-RADS v2 score, ADC, K™, K_, and SUVmax ratio (PI-RADS v2 = Prostate Imaging Reporting
and Data System version 2, ADC = Apparent diffusion coefficient, K™ = influx rate constant, K__ = efflux rate constant. SUV = Standardized Uptake Value)

A variety of similar studies show wide variation in
sensitivity and specificity of PI-RADS scoring system and
%Ga PSMA PET-CT in identification of CSPCa.l'”-19222]
In these studies, we observe that, for detection of CSPCa,
PI-RADS v2 sensitivity ranged between 44% and 93% and
specificity ranged between 38% and 94%, and ®*Ga PSMA
PET-CT sensitivity ranged between 49% and 78.4%, and
specificity ranged between 81% and 95%. Wide variation
in sensitivity and specificity can be attributed to different
acquisition protocols, different cutoffs used, different
reference standards used, biopsy inaccuracies, and varied
experience of users with PI-RADS v2.

Diagnostic accuracy of combined use of multiparametric
magnetic resonance imaging and “Ga prostate-specific
membrane antigen positron emission tomography—
computed tomography for detection of clinically
significant prostate cancer

Combined use of mpMRI (cutoff PI-RADS score >3)
and ®®*Ga PSMA PET-CT in parallel, results in increase in
sensitivity and negative predictive value. This could be
particularly helpful in selection of the patients in screening
setting before biopsy, where high sensitivity is required.
Combined use of mpMRI (cutoff PI-RADS score >3)
and ®®Ga PSMA PET-CT in series, results in increase in
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Figure 4: A 63-year-old male with obstructive lower urinary tract symptoms and increased serum prostate-specific antigen (10.06 ng/ml). Magnetic
resonance imaging shows PIRADS 5 lesion in the left medial and lateral sectors of prostate base with the corresponding histopathology suggestive of
prostate cancer of Gleason score 7 (4 + 3). (a) Nonfat-saturated T2-weighted axial image at prostate base shows irregular homogeneous hypointense lesion
in the left medial and lateral sectors (involving both transitional zone and peripheral zone), measuring more than 1.5 cm in the longest dimension. (b) Axial
apparent diffusion coefficient maps at the same level show the lesion to be focal and markedly hypointense. (c) Axial K'# color map at the same level
shows the lesion as focal abnormality in color map. (d) Axial ®®Ga positron emission tomography—computed tomography at the same level shows focal
increased uptake. (b-d) ROI drawn over the above lesion on the left side (showing clinically significant prostate cancer on histopathology) shows
apparent diffusion coefficient, K"s, Kep, and SUVmax of 0.62 x 10 mm?/sec, 22.54 x 10-3/min, 560.43 x 10~%*/min, and 7.59, respectively; and ROI drawn
on the right side with normal MR imaging (and no clinically significant prostate cancer on corresponding histopathology) shows apparent diffusion
coefficient, Ktrans, Kep, and SUVmax of 1.12 x 10> mm?sec, 5.76 x 10-3/min, 503.24 x 10~%*/min, and 1.85, respectively. Here, we notice that apparent diffusion
coefficient value is lower, and K", and SUVmax are higher, in the sector with clinically significant prostate cancer compared to that in the sector with
no clinically significant prostate cancer

Table 2: Receiver operating characteristic curve analysis with area under curve, optimal cutoff, and corresponding
sensitivity, and specificity of the quantitative parameters for detection of clinically significant prostate cancer

Parameter AUC Optimal cutoff Sensitivity (%) Specificity (%)
ADC (n=33 patients, 396 sectors) 091 0.74 (x107° mm?sec) 86.6 (162/187; 95% CI: 80.9-91.2) 84.2 (176/209; 95% CI: 78.5-88.9)
Ktrans (n=31 patients, 372 sectors) 0.89  18.76 (x107° min™") 84 (147/175; 95% CI: 77.7-89.1)  80.7 (159/197; 95% CI: 74.5-86)
Kep (n=31 patients, 372 sectors) 0.67 395 (x1073 min™") 62.9 (110/175; 95% CI: 55.2-70)  60.9 (120/197; 95% CI: 53.7-67.8)
SUVmax ratio (n=33 patients, 396  0.74 5.4 69 (129/187; 95% CI: 61.8-75.5) 66 (138/209; 95% CI: 59.2-72.4)
sectors)
SUVmax=Maximum standardized uptake value, ADC=Apparent diffusion coefficient, AUC=Area under curve, CI=Confidence interval

specificity and positive predictive value. This is particularly
useful in precise sectoral localization for biopsy target.
Although, prostate cancer is often multifocal disease, a
single index lesion, which is largest and most aggressive
clinically significant focus of prostate cancer, drives
the disease progression in most cases.F%"! The higher
positive predictive value of combined use of mpMRI and
%Ga PSMA PET CT in series, along with higher spatial
resolution of MRI, may be useful in selecting index lesion
for the focal therapies. However, the cost and availability
of PET CT may limit its wider usage.

To the best of our knowledge, there are limited studies that
evaluated combined use of MRI and ®Ga GSMA PET-CT
for intraprostatic localization of prostate cancer. Similar study

conducted by Rhee er al.,') observed sensitivity of 38% (our
study: 85.4%) and positive predictive value of 95% (our study:
82.6%) for combined use of mpMRI and PET/CT in series.

Evaluation of quantitative parameters

In our study, we observed that ADC had best correlation
with tumor grade (Gleason score) and best discriminative
ability for detection of CSPCa followed by K™, PI-RADS
v2 score, and SUVmax ratio. Kep had a weak correlation
with Gleason score and poor discriminative ability for
detection of CSPCa.

Table 3 demonstrates studies which evaluated the various
quantitative parameters and their respective correlation
coefficients with Gleason score.
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Table 3: Studies which evaluated the various quantitative parameters and their respective correlation coefficients

Studies Reference standard ADC K K SUVmacx ratio
Ma et al.?? —0.714 —0.249 —0.126

Wei et al P! Radical prostatectomy + biopsy - 0.623 - -
Berger et al.B4 Radical prostatectomy - - - 0.51
Uribe et al. Radical prostatectomy -0.77 - - -

Li et al .3 Prostate biopsy —-0.54 - - -

Peng et al B Radical prostatectomy -0.30 0.38 - -

Oto et al.BP¥ Radical prostatectomy —-0.38 - - -
Present study Prostate biopsy —-0.77 0.74 0.24 0.49

SUVmax=Maximum standardized uptake value, ADC=Apparent diffusion coefficient

Table 4: Studies which evaluated the various quantitative parameters and their respective discriminative abilities to
differentiate sectors with and without clinically significant prostate cancer

Study Reference standard ADC Ktrans K SUVmax ratio

Ma et al.3? Prostate biopsy 0.914 0.819 0.831

Chatterjee et al.*! Radical prostatectomy 0.80 (PZ) 0.74 (PZ) 0.67 (PZ) -
0.45 (T2) 0.82 (TZ) 0.79 (TZ)

Wei et al.33) Radical prostatectomy + biopsy - 0.764 0.778 -

Donato et al.'" Radical prostatectomy - - - 0.817

Hotker et al. (2016)1*] Radical prostatectomy 0.69 0.71 - -

Vos et al *!! Radical prostatectomy 0.82 (PZ) 0.77 (PZ) 0.81 (PZ) -
0.65 (TZ) 0.63 (TZ) 0.80 (TZ)

Peng et al.B” Radical prostatectomy 0.89 0.69 - -

Kobus et al.* Radical prostatectomy 0.81 (PZ) - - -
0.80 (TZ)

Langer et al.1**! Radical prostatectomy 0.689 0.592 - -

Present study Prostate biopsy 0.91 0.89 0.67 0.74

SUVmax=Maximum standardized uptake value, ADC=Apparent diffusion coefficient, PZ=Peripheral zone, TZ=Transitional zone

Table 4 demonstrates studies which evaluated the various
quantitative parameters and their respective discriminative
abilities for detection of CSPCa.

Wide heterogeneity observed can be attributed to differences
in study design, acquisition parameters, differences in b
values used, differences in the pharmacokinetic modeling
used in K™ and Kep maps, differences in reference
standards, and expected biopsy inaccuracies.

Limitations of our study

Sample size was small (n = 33 patients), and thus, results
may or may not represent true population statistics,
requiring further validation studies with larger sample size.
We used biopsy as the reference standard which is subjected
to risk of inadequate and inaccurate sampling, compared to
whole mount prostatectomy specimen. Also, biopsy results
lack correlation with zonal anatomy of the prostate. Our
histopathology results were dichotomous for the presence
or absence of prostate cancer. It did not include possible
causes of false-positive results in imaging for analysis (for
example: prostatitis, benign prostatic hyperplasia, and
atrophic changes). Hence, we had no pathological
correlation of false-positive findings seen on imaging. Due
to longer acquisition time, avoidance of motion artifact
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was a problem. MRI data of two of our 33 patients were
not suitable for quantitative analysis due to patient motion.
We used PI-RADS v2 scoring system over more recent
PI-RADS v2.1 during the study, however, PI-RADS v2.1
has predominant changes seen in transitional zone scoring,
and lower PI-RADS score (score 1 and 2). As PI-RADS v2/
v2.1 is the newly published system with limited familiarity
among the radiologists, interobserver variability in various
studies is probably part of a learning curve and is expected
to improve as more studies get published. Higher cost for
MRI and %Ga PSMA PET-CT, may limit its wider public
use.

Conclusion

mpMRI PI-RADS v2 and ®Ga PSMA PET-CT are both
reliable tools in detection of CSPCa, with MRI having
better sensitivity for detection CSPCa. Combined use of
mpMRI and ®Ga PSMA PET-CT in parallel will increase
the sensitivity for detection of CSPCa, which could help
in screening high-risk patients, where high sensitivity
is required. Combined use of mpMRI and ®Ga PSMA
PET-CT in series will increase the specificity, and positive
predictive value for detection of CSPCa, which would help
in precise sectoral localization for biopsy target, and focal
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therapies. Quantitative parameters, particularly ADC, and
K™ provide objective and reliable method of detection of
CSPCa. However, further validation studies are suggested
before any clinical application of the same.
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