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ABSTRACT

Introduction: Cancer of the prostate (PCa) is the second most common cancer-related cause of death
among men and the most common non-cutaneous malignancy in Western countries. Numerous papers
have been published on the topic of various aspects of this disease; however, rather little has been
written on the diagnostic and prognostic value of the prostate cancer obtained from needle biopsy.
Aim: To examine the utility of Pixel Prostate software in determining the volume and topographic
distribution cancer of the prostate (PCa), and to analyze it with other variables that are characteristic
for PCa. Methods: retrospectively, 75 patients data and postoperative prostate specimens were
analyzed, after determining topographic distribution and cancer volume (PCa), using PixelProstate
software. Results: Mean VPCa was 6.99 cm?® (0.14-29.7; median 4.51), and mean percentage cancer
volume relative to prostate volume (%VPCa) was 16% (0.1-67.2%; median 13%). 71% of the patients
had T2 stage, while the rest had T3 stage. Apex involvement was present in 65% of the patients,
while central zone involvement and extraprostatic extension were present in 23.5% and 22.7% of the
patients, respectively. Preoperative Gleason score undergrading was present in 27 (36%) patients,
while bilateral PCa finding was increased from 51% to 87%, postoperatively. The most discriminant
variable according to the prediction of %VPCa>10% had preoperative bilateral needle biopsy findings,
with AUC of 0.75 (<.001), with sensitivity and specificity of 84% and 70%, respectively; (+LR 2,8;
PPV of 74%; NPV of 82%). %VPCa showed good correlation with prostate specific antigen (PSA) and
PSA-density. Conclusion: A possibility of precise spatial orientation and volume characterization of
the PCa by PixelProstate software was shown. Simultaneously, with time, a clinician, experienced by
PP software feedback, gets better insight for the planning of future prostate biopsy, as an important
factor in clinical decision making.

Keywords: Cancer of the prostate, PixelProstate software, Volume of the cancer, Cancer per-

centage involvement, Topographic cancer distribution.

1. INTRODUCTION

Cancer of the prostate (PCa) is the
second most common cancer-related
cause of death among men and the
most common non-cutaneous ma-
lignancy in Western countries. Nu-
merous papers have been published
on the topic of various aspects of
this disease; however, rather little
has been written on the diagnostic
and prognostic value of the prostate
cancer obtained from needle biopsy
(1). Cancer volume in postoperative
specimens significantly correlates
with the spread of the cancer, and
can help in assessing the aggressive-
ness of the cancer. It was proven that
the cancer volume also correlates
with other prognostic indicators and
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with progression following a radical
prostatectomy (2). These observa-
tions suggest that a precise assess-
ment of the cancer volume preoper-
atively may help decide on a choice of
treatment (3, 4).

Morphometric studies following
a radical prostatectomy (RPE) and
their diagrams provide accurate doc-
umentation of the tumor extension,
as well as the status of surgical mar-
gins. At the same time, approximate
determination of absolute and rela-
tive tumor volumes is obtained, as
well as topographic distribution of
tumor foci (5). Given that, here, in-
sufficient attention is still paid to pre-
dictive parameters, as well as to the
precise definition of the final cancer
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Figure 1. Pixel Prostate provides insight into spatial orientation and volume of the prostate cancer (6)

volume (following RRP) and the spatial distribution of
cancer - which would have positive impact on future di-
agnostic and therapeutic protocols - it becomes essential
to have a clear and high quality mapping of tumor on the
postoperative pathological sample.

2. AIM

The aim of this study is to determine the utility of Pix-
elProstate Software (6) as a effective tool to determine the
final volume of prostate cancer (VPCa) or the percentage
of the total prostate volume (%VPCa), and to analyze it
with other characteristics of PCa.

3. METHODS

This retrospective study evaluates the data on the final
sample of 75 patients, hospitalized at the Urology Clinic
of the Sarajevo University Clinical Center, diagnosed with
localized prostate cancer and RRP performed in period
2009-2012. Data were obtained from the patients’ med-
ical histories and using PixelProstate Software. The pro-
cessing of histopathological material, by PixelProstate /
PP software,ver. 3.01 (freeware since 2010)/, provided data
on prostate volume, prostate cancer volume (cm?), as well
as spatial distribution of cancer, and they were compared
with preoperative histopathological findings and other
variables. All patients had TRUS-guided 12 needle core
prostate biopsy findings. 33 patients were excluded from

which represents the sum of all cancer areas painted into
the PP, multiplied by the thickness of each cross section,
previously calculated by the program. Once the results of
cancer volume are obtained (in cm?® and %), the image is
automatically generated, and the spatial distribution of
cancer can be visualized by a 3D image (Figure 1).

Statistical analysis was performed through one- and
two-way analyses of variance (ANOVA test), Spearman
correlation coefficient, Kruskal-Wallis test for the
rank-ordering data and calculation of area under the re-
ceiver operating characteristic (ROC) curve. Statistical
analysis was made using Medcalc program for Windows
version 12. The level of significance (two-tailed) was set
at p <0.05.

4. RESULTS

The average patient age in the observed sample was
69 years (56-81), mean total PSA-t value 7.8 ng/mL (1,5-
23,9), mean PSA-density 0.26 (0.02-0.96). Using the Pixel
Software, the following data were obtained: mean pros-
tate volume (VP) was 40.5cm?, (24.7-131), mean VPCa was
6.99 cm®(0.14-29.7; median 4.51), while the average cancer
volume percentage relative to prostate volume (%VPCa)
was 16% (0.1-67.2%; median 13%).

Acorrelationtableforobservedcharacteristicswascreated
and very good correlations were found between VPCa and
%VPCawithpostoperativeGleasonScore(GS),withPSA-t,and

the study due to incomplete data. Age

PP software provides a simple method for = ,.
calculating cancer volume with 3D visualiza-

V. prost
tion of the area affected by the cancer. After a ’
routine treatment of postoperative specimens, | '*F
all 3 prostate dimensions are entered into the Vpax

PP program, as well as the number of cross | eso
sections (5-12) and the program automatically .,
calculates the value of prostate volume (cm?3).
Total prostate volume is calculated using the el-
lipsoidal formula: 4/3 x [] x (length/2 x width/2
x height/2). The cancer area is delineated on
histopathological glass and the same area is &
“copied” onto the PP working surface, i.e. using | FF&
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pathologist’s visual memory, an identical tumor Table1. Correlations for observed characteristics. V.prost. Prostate volume; V.CaP.
area is painted with the mouse on the virtual Cancer volume; Vol. CaP /Vol.Prost. ratio of the CaP. and V. prost. (%); GS-b Preoperative

slide (6). Once completed, the Pixel software
automatically calculates the cancer volume,

Gleason score, GS-op Postoperative Gleason score, PSA-t total PSA, PSA-d PSA density;
Apex involvement of prostatic apex; CZ Involvement of prostatic central zone; R positive
margin; EPE extraprostatic extension
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Figure 2. T stage after RRP and mean %VCaP (No 75 pats.)

Gleason G5 GS Preoperative Postoperative
Score preoperative postoperative x; p bilat. finding  bilat. finding

19(25%) 9 (12%) 5; 0,02  4/21(19%) 16/21(76%) 11,5;0,001
3+4 38(51%) 31 (41%) 0,4;0,5 21/36(58%) 31/36(86%) 5; 0,02
4+3 11 (15%) 23 (31%) 4,6; 0,03 6/11(55%) 11/11(100%) 4; <0,05
4+4(4+5) 7(9%) 12 (16%) 0,9; 0,3 77 7/7

Table 2. Preoperative versus postoperative Gleason score and preoperative
versus postoperative prostate bilateral (bilobar) involvement
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Figure 4. Uni or bilobar preoperative biopsy finding depending on VPCa
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Figure 5. Preoperative biopsy GS grades finding depending on %VPCA

Figure 3. Multiple variables graph shows the changes in the postoperative
GS comparing with preoperative biopsy GS (Wilcoxon test; p<.0001)
PSA-dwithonly%VPCa(p<.001).Preoperative GScorrelates
lesswithVPCa,butitcorrelateswellwith%VPCa.Asexpected,
thereisagoodcorrelationof%VPCawiththeinvasionofapex,
centralzone (CZ),andextraprostaticextension (EPE); while
PSA-tand PSA-d show good correlation only with the inva-
sionofCZ(p<.002);0therclinicallysignificantcorrelationsare
showninterchangeably(VPand%VcaP;p>0.05;VPandVPCa;
p=0.01) (Table 1).
Thefinalpostoperativefindingshowed,accordingtoTNM
classification, that9.35% ofthe patientshad T2astage, with
the mean percentage of VPCa of 7.1%; 61.3% of the patients
had T2c with the mean VPCa of 14%, and T3a and 20% and
9.35%ofthepatientshadT3b,withthemeanVPCaof21%and
27%,respectively(Figure2). ANOVAtestshowed,asexpected,
thattherewasastatisticallysignificantdifferencein%VPCa
aswell,withahigherstage (F=4.9; p=.004), while T stage cor-
relates very poorly with PSA-t and its fractions (p=0.05).
S0,70.65%ofthepatientshadorgan-confineddisease(T2a
andT2cgroupshadlowermean%VPCathanthemean%VcaP
fortheentireobservedgroupof16%),whiletheremainingpa-
tientshadsomeformofcancerexpansionbeyondtheprostate

38 = No pats.
40 - .
| % of >3 pos.biopsy
35" 7
30 1
25 58%
i)

20 1
15 1 11
10 4 55% 7

16% 57%
5 4
0 T T T 1

GS3+3 GS3+4 GS 443 GS 4+4(5)

Figure 6. Percentage of more than 3 positive preoperative biopsy findings
depending on GS grade

(EPE22.7%;positivemarginR-24%),inadditiontoseminalves-
icleinvasionof9.35%.SixpatientshadconcurrentEPEand+R
(6/2201r27.3%),whiletwopatientshad EPEandseminalvesicle
invasion.Sevenpatients(12%)hadLVI,and57(76%) patients
hadPNI.ASAPand HGPINwerefoundonthefinalspecimen
of18%and76% ofthepatients,respectively.OnlyLVIshowed
good correlation with %VcaP and VCaP (p=0.35, p=0.002;
p=0.32, p=0.005, respectively). Five patients (6.7%) had a
spreadintoregionallymphnodes(meanVCaPand%VcaPof
18.9 cm® and 40.2%, respectively).
FollowingGSchangescomparedwithpreoperativefinding,
GSundergradingcanbeobservedfor GSgrades3+3and4+3,
respectively,onaccountofincreased GS4+3,and4+4(Table2).
Onlyonepatienthadpreoperative GS4+5,andthisremained
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Case ID: 89210

Case 1D: 1270903

Ca volume: 3,7765 cm3 (15,26 vol%)

Ca volume: 6.5037 em3 [11.34 vol%)

Figure 7. Apex and CZ free of CaP Apex involvement Apex and CZ involvement

APEX (No 49) CZ (No 19) EPE (No 17)
M=+SD M+SD M+SD F/H/x p
(range ) Median (range) Median (range) Median
Age 68+6,9 70+6,8 70,8+5,3 235 ns.
(56-78) 69 (56-80) 69 (60-80) 71
PSA-t (ng/mL) 7,95,1 11,2 £6,3 10,316,2 5945  ns.
(1,7-23,9)7,4 (3,7-23,9)8,9 (3-22,6)8,3
PSA-d (%) 0,26+0,2 0,36+0,24 0,26:0,2 53 n.s.
(0,03-0,96) 0,21 (0,13-0,96) 0,13 (0,05-0,36) 0,25
Vol.Prost.(cm?) 36,5¢15,6 33,9:13,7 48,3+33 4 1345 ns
(14,7-84,2) 31,8 (18,3-57,6) 29,5 (18,8-131) 34
Vol. PCa (cm?) 6,615,5 10+7 11,3:8,3 11%  <0,005
(0,3-29,7) 5,3 (2,8-29,7) 7,4 (2,8-29,7) 8,23
Vol. PCa 19,5+13,6 29,2+13,9 24,3+11,1 3984 0,02
fVolProst.(%) | (51.67,2) 182 (11,2-67,2) 11,2 (11,2-67,2) 22,3
. 17 /49 (35%) % 9/17 (53%) 1,75 ns.
i 6/49 (12%) 6/19 (32%) 4/17 (24%) 0,4 ns.
.
N 13/49 (27%) 7719 (37%) 6/17 (35%) 0,6% ns.
.
APEX % 17/19 (89%) 10/17 (59%) 4,5%  ns.
it 2.
>3 positive 24/49 (49%) 8/10 (42%) 10/17 (59%) 0,11% ns.
preop. biopsy
Bilobar 0,09% n.s.
positive preop. 20/49 (41%) 11/19 (58%) 9/17 (53%) e
biopsy

Table 3. Differences in main characteristics, depending on specific
prostatic site involvement
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Figure 8. Difference of %VPCa in the patients with apex involvement with
or without central zone simultaneous involvement

unchangedaftersurgery. Wilcoxonpairedtestshowed27pos-
itivedifferences(Z_=-4.2;p<.0001),i.e.postoperativeGSover-
grading of 36%. (Figure 3).
TRUS-guidedneedlebiopsyoftheprostateshowedbilateral
cancerlocalizationin38/75patients(51%), whilethefinding
followingradicalprostatectomyconfirmedbilaterallocaliza-
tionin87% (65/75) of the patients (Table2). Themean %VcaP
inthepostoperativebilateralfindingwas17.3%, whileinthe

Case ID: 358708

e: 56,8198 cm3 (30,97 vol%)

=] 8 8
A I T S |
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8
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et ',
0 20 40 60 80 100
100-Specificity (70%)

Figure 9. AUC for prediction of %PCa, depending on bilobar
preoperative biopsy finding

100 =
- AUC1=074
| AUC2=0,63
&80
B .
60 i
= ]
= B .
i - —b
-y
5 B
® 40 :
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Figure 10.Comparison of independent ROC curves; grouping variable:
preoperative uni/bilobar findings; classification variable: more than>3
positive preoperative needle biopsy

unilateraloneitwas6.5%.Mostchangesinthebilateralpreop-
erative PCafindingwereshownatthelevel of GS3+3,and GS
4+3 (they moved to a higher grade) (Table 2).
Inordertoexaminetheinfluenceof PCavolumeonuni/bi-
lobarpreoperativeneedlebiopsyfindings,two-wayanalysis
ofvariancewasperformed,whichshowedastatisticallysig-
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nificantdifferenceinmeanVPCa,dependingonwhetherpos-
itivefindingsof PCawerefoundinoneorbothprostatelobes
(meanVPCaof4.3cm®and7.6cm?, respectively, p=0.01) (Figure
4).Atthesametime,astatisticallysignificantdifferencewas
showninmean%VPCa,dependingonpreoperativeGSgrade.
Namely, GS 3+3had mean %V PCa of 11.8, while GS 3+4, 4+3
and4+4hadmean %VPCaof14.6,21.4and 25.9, respectively
(F=3.3;p=0.026) (Figure5).Furthermore, %VPCashowsgood
correlationwithbilobarbiopsyfinding (p=0.42; p<.001),and
with preoperative GS (p=0.31, p<.007). VPCa shows a some-
whatlowercorrelationwithbilobarpreoperativebiopsyfind-
ings(p=0.37,p<.001),andVPCashowsnocorrelationwithpre-
operative GS (p =0.21,p>0.05) (Table 1).

Analyzing the number of positive needle biopsies, it was
shown that most patients had one positive specimen-31%;
22% ofthe patients had four positive specimens; 20% of the
patientshadtwo positive specimens; 9% of the patientshad
threeandfivepositivespecimens,whileremaining9%ofthe
patientshadmorethanfivepositiveneedlebiopsyspecimens.
Accordingtothenumberofpositiveneedlebiopsies, the pa-
tientsweredividedintotwogroups(<3and>3positiveneedle
biopsy).ANOVAtestdidnotshowstatisticallysignificantdiffer-
encebetweenthenumberofpositivebiopsiesdependingon
GSgrade (F=2.25; p=0.14) (Figure 6). The number of positive
corebiopsiesstronglycorrelateswith%VcaPandVPCa(p=0.4,
p=.0004; p =0.29, p<.01).

Analyzingthespatialdistributionofthetumor,49/75(65%)
patients had postoperative finding of apex involvement, of
whom17/49(35%) patientsalsohadsimultaneousCZinvolve-
ment, and 9/17 (53%) patientshad extracapsular extension.
Ofthe 19 (23.5%) patients isolate with the largest dominant
volume located within the CZ, as many as 89% of them had
apexinvolvement, while 9/17 (59% of total EPE) of them had
extracapsularextension(Figure7).depictsspatialdistribution
of specific site cancer involvement.

Observingthemaindifferencesbetweentheabove-men-
tioned groups, significantdifferencewasprovenonlyinthe
total VPCaand %VPCa, with the highest %VPCain patients
with dominantCZinvasion CZ (Table 3). Comparison of the
differencesamongindependentsamples,byMann-Whitney
test,showedthatpatientswith CZinvasionalsohadahigher
PSA-t(median8.9versus5.9;p=0.002)andPSA-d (median0.26
versus0.17;p=0.0002), contrarytothe patientswithnoCZin-
volvement.Suchdifferencesarenotshowninpatientswithor
withoutapexinvolvement.Patientswithprimarycentralzone
invasion,withorwithoutapexinvolvement,differedinterms
ofmean%VPCabyonly3.4%;conversely, patientswithapex
involvementandCZinvasionhadahigher%oftumorvolume
(13.2% and 31%, respectively; p=0.007) (Figure 8).

ROCanalysiswasperformedaccordingtothebest% VPCa
correlationvariable,anditwasshownthatpreoperative bi-
lobarpositivefindingofneedlebiopsygenerates AUC0f0.76
(p<.001), sensitivity and specificity of 84% and 70%, respec-
tively; (+LR 2,8; PPV of 74%; NPV of 82%), with cut off >10,4
%VPCa(mean %VPCafortotalgroupis16%!) (Figure9). This
meansthatin 3 outof4 patients with bilateral preoperative
positive needle biopsy finding a %VPCa higher than 10% of
totalprostatevolume (PTP=74.7%)canbeexpected. Compar-
isonofindependentROCcurveswithgroupingvariableofuni/
bilateralpositivefindings,includingclassificationvariableof

morethan3corepositivebiopsyfindings,wouldnotincrease
thediscriminantpowerofuni/bilpreoperativepositivefind-
ings (Figure 10).

Stepwiselogisticregressionshowedthatthemainindepen-
dentvariableofinfluenceon%VPCa(higherorlowerthan10%
)isthebilateralpreoperativefindingoftheneedlebiopsy(OR
1.3,R?=0.38,p=.0001),followedbyPSA-t,whileVP,PSA-d,age
and number of positive biopsies were excluded from model
(results were not shown).

5. DISCUSSION

The use of PixelProstate Software showed group mean
VP of 40.5 (median 31.8) cm?;the results are very similar to
those from the literature, where median prostate volume
was 36.6 cm® (7), while group mean volume of PCa 5.99
(range 0.18-29.7) with median of 4.51 cm?® was higher com-
pared with some reports, where median cancer volume
was 3.92 cm® (though in range 0.03-45.7 cm?®) (3). However,
31% and 34.8% of patients from the study of Eminaga et
al. had mean VPCa between 3-6 and >6 cm® (5). Further-
more, the same study showed that 33.6% of the patients
had %VPCa <10%. In our study, mean %VPCa was 16%
(0.1-67.2%), while 37.4% of the patients had %VPCa <10.
This suggests that %VPCa variable may be more signifi-
cant than the total VPCa, since it depends on alarge range
of prostate volumes.

The calculated percentage share of GS grade shows that
25%ofthespecimenshadGleasonscore3+3,thenGS3+4with
51%,4+3with15%,and4+4(+5)with9%shares.Ishizakietal.
obtainedsomewhatdifferentdata, where38.7%ofneedlebi-
opsyspecimenshad GS6,32.3% ofthemhad GS 7, while 29%
of needle biopsy specimenshad GS 8 (3). Inthe cohortstudy
(n=169),agroupofresearchersfromthe UKobtainedthefol-
lowingdata: GS<6waspresentin30% ofneedle biopsyspec-
imens, GS7in 40%, and GS >8 in even 30% of needle biopsy
specimens (8).

Ourstudy showed thatalmost 71 % of postoperative spec-
imens belonged to T2 stage, while 29 % of them belonged
to T3stage. Some reports present somewhat different data,
wherecancerinT2stagewasdiagnosedinl3%ofthepatients,
while 87% ofthe patientswerediagnosedin T3stage (50%in
T3a,and37%uT3b),namely55%forT1-T2,and 38%forT3-T4
tumor stages, according to UK researchers (8, 9).

Furtheranalysisfoundperineuralinvasionin76%ofthepa-
tients,extraprostaticextensionin23%ofthepatients,lympho-
vascularinvasionin12% ofthe patients-datathatpresenta
significantdiscrepancycomparedwiththedatafromtheliter-
ature,accordingtowhichEPEwasfoundin86%,andLVIin64%
of the patients (9).

The detection of prostate cancer using needle biopsy,
though a gold standard, is limited both by excessive detec-
tion ofindolent cancersand failureto detectclinically rele-
vantcases.Researchshowsahighovergradingrate (25-40%)
onfinalRPEspecimens,whichsuggeststhatbiopsyoftenfails
todetecthigh-gradelesions(10). Inthe presentstudy, there-
sultsshowed that27 patients (36%) had preoperative under-
grading.Similardataareshowninreports,withsignificantun-
dergradingofpreoperativeGSrangingbetween19-57%;this
hassignificantrepercussionsonthechoiceoftreatment.Ac-
cordingtosomeauthors,thisdiscrepancybetweenGSofpros-
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tate needle biopsyand postoperative GSreachesthelevel of
76% (11).

Thecharacteristicmultifocalityofprostatecancerwasre-
flectedintheresultsofthisstudyanditwasproventhatthere
isasignificantdifferenceintheactualspatialdistributionof
prostatecancer. Needlebiopsyspecimensshowedbilateral
cancerlocalizationin51%ofthecases,whilethefinalpostop-
erativefindingshowedbilateralCaspreadin87%ofthecases.
This proved that needle biopsy failed to detect as much as
36%ofbilaterallocalizedcancers.Postoperativemean%VPCa
inbilateralfindingwas17.3%,whileinunilateralfindingitwas
6.5%. Similar datawere obtainedin other studiesaswell,in
whichitwasshownthat66% ofneedlebiopsyspecimensas-
sessedasunilaterallocalizedcancer,wereactuallybilateral(l).

Inadditiontouni/bilateralcancerlocalization, PPsoftware
provided a more detailed spatial orientation of the cancer.
Thus, results were obtained showing central zone involve-
mentin 23.5% of the cases, and apex involvementin 65% of
thecases.Itwasshownthatin89% ofthecases, patientswith
CZinvasionalsohadapexinvasion.Naturally,thesewerehigh-
volumetumors,thuscancerspreadfromtheperipheralzone
ofthe prostate probablyinvaded apex, whilerarelyisolated
CZinvolvementhad a smaller volume, as proven by signifi-
cantdifferencesbetweenVPCaand%VPCainpatientswithCZ
andapexinvolvement(Table3andFigure8).Prestiatal.con-
cludedthatitwasnecessarytoperformtheso-called’midline”
biopsy(centralandtransitionzonebiopsy)inordertoachieve
prostatecancerdetectionrate of44%.Inthe previousstudy,
theresultsof12-coreneedlebiopsywereclassifiedinseveral
groups, and the following cancer distribution results were
obtained:peripheralzone(54%), prostateapex(50%),central
zone (48%). Thisindicatesthatcentralzonebiopsies,aswell
asapexbiopsies, significantly contributetothe detection of
prostatecancerandshouldbealwaysincludedinbasicbiopsy
schemes (12).

ItwasshownthatVPCaand %VCacorrelatewellwithpost-
operativeGS,PSA-t,andPSA-d(p<.001).Accordingtoreports,
PSA-drepresentsastrong parameterforassessingthe pros-
tatecancervolumeintheso-called”greyzone” (patientswith
serumPSAvalue<10ng/ml) (13). Furthermore,accordingto
Carvalhalaetal.,thevalueofpreoperativePSA-thasastrong
statistical correlation with cancer volume (14).

Goodcorrelationwasalsoshownwithbilateralcorebiopsy
findings,andmultiplepositivecorebiopsyfindings. Agroup
ofKoreanresearcherssuggestedthatthenumberofpositive
needlebiopsieshasthehighestpredictive powerfor cancer
volume, as well as pathological stage (4).

Oneoftheaimsofthisstudywastoexaminewhichpreoper-
ativediagnosticparameterhasthestrongestcorrelationwith
VPCaand%VPCa,calculatedbyPixelProstatesoftware.Step-
wise logistic regression model that was performed showed
that preoperative bilateral needle biopsy findings had the
greatestinfluenceon %VPCa, followedbythevalueof PSA-t.
ROCcurvealsoshowed AUC0f0.76 (p<.0001)intheprediction
of%VPCa>10%inpositivebiopsybilateralfindings(PTP=75%).
Thisfindinghasveryimportantimplicationsforplanningand
postoperative follow-up of patients, sinceitwasshown that
%VPCa>20% hassignificantimpacton PSArecurrenceand
tumoraggressiveness(2). Mayetal.alsofoundthat%VPCa>
25%waspredictiveof PSArecurrence,andthatVPCawasnot

(15).

6. CONCLUSION

The possibility of precise orientation of prostate cancer
using PP software is important not only for the determi-
nation of PCa volume, but also for a better insight into the
present multilocularity of tumor foci, extraprostatic ex-
tension, apex invasion, and CZ, as important prognostic
determinants of cancer progression and aggressiveness.
Simultaneously, with time, they offer better insight to
a clinician for the planning of future prostate biopsies,
being an important factor in clinical decision making.
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